PARCO EOLICO "ROSAMARINA"

A.5 - Studio Anemologico

Lavello (Potenza)

Settembre 2019

Version: B

ke il i e . il il il

IORDINE

LARCHIT t
’I'I.\\;nrlc'\‘rnnu‘
PAESAGGISTI]
. CONSERVATORI
PROVINCIA DI POTENZA

{
| Donata Maria Rosaria |

Margiotta ‘

architetto |

renewables 1420  sez. A

EDP Renewables ltalia Holding S.r.I. j
Via Lepetit 8/10 MARGIOTTA ASSOCIATI
Via Vaccaro n.37
20124 - Milano 85100 Potenza
P.IVA: 01108480763

Tel: 0971/37512

TEXT



Progetto per la costruzione di un impianto di produzione di
renewables | energia elettrica da fonte eolica con potenza di 37.1 MW e

. . Settembre 2019
opere di connessione alla rete
Studio Anemologico
INDICE
INTRODUZIONE .. e eeeereteeteeteteetetettetettetetatetataaetatetettetttattetettetttattetateattttattateteattntaentan 3
1. CARATTERISTICHE DEL PARCO EOLICO .....cccuittuertenirencreenceennereseersssresssssssesssssassssssessssssssssassssssessssssnssssssssnssssnnens 3
2. TORRI DI MISURA INSTALLATE NELL'AREA ......ccuutttteiirteeeierteneirtenseettesssessesssssssnsssssssssssssssssssssssssssnssssssnsssssnnns 5
3. CURVA DI POTENZA ... ceeiieiiteiiieniitanitenittasstesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnsssnsssans 6
4. DENSITA' VOLUMENTRICA .....coeeutieeeetttetenneeeeeeeteeessssseeseeseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsssssssessssans 9
5. DOCUMENTAZIONE DI INSTALLAZIONE E CALIBRAZIONE DELL’ANEMOMETRO DI RIFERIMENTO .........ccee... 10
6. PERMESSO A COSTRUIRE DELLANEMOMETRO DI RIFERIMENTO .....ccceeeuuueiiererrennnnnceeeeeeeeennsssssenesssnnssnsssseees 11
7. TABELLE DISPONIBILITA’ DATI DI VENTO ...ocuvucurieuseesssssssssssssssssssssssssssssssssssnssssssssssssssssssssesssssssessssesans 12
Relazione specialistica | -2 ‘




Progetto per la costruzione di un impianto di produzione di
renewables | energia elettrica da fonte eolica con potenza di 37.1 MW e

. . Settembre 2019
opere di connessione alla rete

Studio Anemologico

INTRODUZIONE

Il presente documento e stato redatto al fine di stimare la producibilita dell'impianto eolico di
Lavello (PZ) denominato “Rosamarina” di proprieta di EDP Renewables Holding Italia Srl, con
sede legale a Milano in Via R. Lepetit 8/10, leader globale nel settore delle energie rinnovabili e
rappresenta il quarto produttore al mondo di energia eolica.

Sul sito é stata installata una torre anemometrica di riferimento, in localita Bosco delle Rose, lo
studio anemologico che segue.

Lo scenario studiato nell’ambito della presente analisi € un layout di 7 aerogeneratori con

potenza unitaria di 5,3 MW, pari a 37.1 MW di potenza globale, con altezza del mozzo di 121 m.

1. CARATTERISTICHE DEL PARCO EOLICO

Il parco, ubicato a nord-est dell’abitato di Lavello da cui dista circa otto Km ricadente in della
frazione di Gaudiano si sviluppera in parte lungo la dorsale del “Monte Quercia” (WTG 1, WTG 2
e WTG 3) e in parte sull’altopiano immediatamente a valle del crinale verso nord-est, a sud della
localita la Signorella ed a nord della masseria Rosamarina (WTG 4, WTG 5 e WTG 6, e WTG 7).

Le caratteristiche del Parco eolico in esame sono le seguenti:

Scenario del progetto 7 x GE158 5.3MW @121m
Modello delle turbine GE158

Altezza mozzo (m) 121

turbina (MW) 5.3

Numero di turbine 7

Capacita (MW) 37.1

Tabella 1- Caratteristiche del parco eolico “Rosamarina”

La dislocazione degli aerogeneratori sul territorio € scaturita da un’attenta analisi della
morfologia del territorio, da una serie di rilievi sul campo, da studi anemometrici e da una serie
di elaborazioni e simulazioni informatizzate finalizzate a:

° minimizzare I'impatto visivo;
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e  ottemperare alle prescrizioni delle competenti autorita;
e  ottimizzare la viabilita di servizio dedicata e la produzione energetica
Nella tabella sottostante si riportano le coordinate degli aerogeneratori di progetto nel sistema

di coordinate UTM WGS 1984 fuso 33W.

AEROGENERATORE EST NORD
WTG 1 574399 4546704
WTG 2 575499 4547317
WTG 3 575215 4546780
WTG 4 579877 4550531
WTG 5 579018 4550604
WTG 6 578131 4550234
WTG 7 578264 4550852

Tabella 2 - Coordinate aerogeneratori

Si riporta nell'immagine sottostante una rappresentazione della distribuzione sul territorio

(Comune di Lavello) delle 7 turbine costituenti il parco eolico.

Figura 1: localizzazione delle turbine costituenti il parco eolico “Rosamarina”
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2. TORRI DI MISURA INSTALLATE NELL’AREA

Per lo studio anemologico dell’area in cui localizzare I'impianto sono stati utilizzati i dati rilevati
dalla torre anemometrica della societa Tivano srl, proprieta controllata dalla Societa EDP, ubicata
in localita Sterpara sul terreno identificato catastalmente al Fg. N. 65 p.lle 47 e 82 del comune di
Lavello ed autorizzata con permesso a costruire n.6 del 2017 che si allega alla presente relazione.
Di seguito si riportano le coordinate dell' anemometro utilizzato nel sistema di coordinate Gauss

Boaga Roma 40 fuso est.

Coordinate
Localita Data di installazione
GAUSS BOAGA - ROMA 40 (m)
est nord
Sterpara
2586731 4542051 05/2017

Tabella 3 — Ubicazione anemometro

Il periodo di riferimento dei dati utilizzati va da maggio 2018 ad agosto 2019 come mostrato nelle
tabelle allegate alla presente relazione.

Dalla campagna anemologica effettuata, sono stati ricavati i dati della velocita e direzione
predominante dei venti rappresentati dalla Rosa dei Venti di seguito riportata:

Wind Direction Frequency
Oy

22.5°

e =

247.5°
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3. CURVA DI POTENZA

La curva di potenza considerata nella presente analisi, corrispondente ad una densita dell’aria di

1,17 kg/m?, & la seguente:

GE 158 5.3 MW
wert 1,17 Kg/m?
VELOCITA' POTENZA

(m/s) (KW)

0 0

1 0

2 0

3 68

4 277

5 603

6 1081

7 1747

8 2618

9 3574

10 4403

11 5032

12 5292

13 5300

14 5300

15 5300

16 5300

17 5300

18 5300

19 5300

20 5300

21 5300

22 5300

Tabella 4 — Curva di potenza considerata nella presente analisi
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Figura 2: Curva di potenza

La Societa EDPR, contestualmente alla realizzazione del parco, ha intenzione di istallare un
ulteriore torre anemometrica in Localita Coppa Fenocchio, a circa 420,00 metri dalla WTGO06 e a

circa 660,00 metri dalla WTGO7.

Coordinate
Localita Data di installazione
UTM - WGS84 33T (m)

est nord

Coppa Fenocchio 577780 4550434 In fase esecutiva
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Figura 3: Localizzazione degli anemometri (rif. E.A.16.a.6)
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4. DENSITA' VOLUMENTRICA

La produzione annuale stimata per il parco eolico di Lavello "Rosamarina" e di 100.361MWh.

Per il calcolo della densita volumetrica di energia annua unitaria si ha:

18D°H

dove D e H rappresentano rispettivamente il diametro del rotore e l'altezza totale dell’aerogeneratore

(somma del raggio del rotore e dell’altezza da terra del mozzo) espressi in metri, mentre E rappresenta

I'energia prodotta dalla turbina (espressa in kWh/anno).

Nel caso in esame, considerando un aerogeneratore avente un rotore di diametro pari a 158 m ed altezza

totale di 199.90 m risulta:

Ev = (100.360.000/7)/18x158°x199.9= 0.16 (KWh/(anno*m°)

Nella seguente tabella si riportano i dati della producibilita e della densita volumetrica dei singoli

aerogeneratori.

Aerogeneratore Gross Ore voII)ue:rzlttraica
1 15030 2591 0,167
2 14784 2549 0,165
3 14 268 2460 0,159
4 13904 2397 0,155
5 14 331 2471 0,159
6 14 147 2439 0,157
7 13 897 2396 0,155
Producibilita totale Mwh | 100361 | Densita volumetrica media 0,160
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5. DOCUMENTAZIONE DI INSTALLAZIONE E CALIBRAZIONE DELL’ANEMOMETRO DI RIFERIMENTO
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1 OBIJECT

The purpose of this document is to describe the installation and commissioning of the permanent met
mast in the Tivano Wind Farm in Italy.

All met mast specifications and equipment information will be included in this report.

2 SCOPE

This document is applied to each new met mast installed in Wind Farms in Europe and Brazil, property of
EDP Renewables.

3 APPLICABLE DOCUMENTS

This section presents the documents of this sort that are related to met mast installation and
commissioning in the Tivano Wind Farm:

- Met mast structure: technical specifications.

- Met mast equipment: technical specifications.
- Installation report.

- Report installation

—Fall arrest system.

- Sensors datasheets.

- Calibration certificates.

- SCADA data.
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4 TIVANO MET MAST INFORMATION
4.1 General Information
Wind Farm Tivano WF
Station name Tivano Met Mast
Site Basilicata, Italy
Met mast srtucture Self Standing TV95 Met mast height 92,5+2,5
Datalogger Campbell CR3000 Communication System GSM/SCADA
Zone X Y Altitude Map Datum
Coordenates
33T 566726 4542042 354 WWGS84
Met Mast Equipment
Boom
ial h |
Equipment Type seria Channe Height Orientation Comments
Number number
(02/N)
The anemometer 1
belongs to the consultant,
Anemometer 1 (A1) VectorA100M 3884 TOP - when the PCV finalize , the
EDPR sensor will be
installed.
Anemometer 2 (A2) VectorA100M 3886 89,5 14
Anemometer 3 (A3) VectorA100M 3889 45 10
Wind Vane 1 (V1) VectorW200P 61927 89,5 194
Wind Vane 2 (V2) VectorW200P 61928 45 190
Temperature and Vaisala
humidity sensor (T1) HMP155A M2430127 89,5 130
. Vaisala
Rain detector 1 DRD11A MO044028 5 -
Vaisala
Pressure sensor (B) PTB210 12630181 1,5 -
Campbell
Datalogger (DAT) CR3000 10639 1,5 -
Beacon 1x2000+3x32cd 92,5-45
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4.2 Location.

Location:

ITIV&I‘O Met Mast

Access:

(;f'\ﬁfiloﬁ
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4.3 Structure Documentation
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Technical Introduction

Torre autosoportada de 92,5 para V, =27 m/s

1. Alcance y ubicacion

En la presente documento se describen las cargas consideradas asi como los materiales
utilizados en la construccion de una torre de 92,5 metros de altura.

Se ha calculado una configuracién de torre autosoportada con la ayuda del programa de
cdlculo por elementos finitos SAP2000. Los célculos se han llevado a cabo bajo hipdtesis de
casos de cargas estaticos, o sostenidas en el tiempo y considerando la no linealidad geométrica
de los efectos P-Delta con teoria de grandes desplazamientos. Considerar los casos de carga de
viento como casos estaticos, en lugar de casos dindmicos con una determinada duracion de
rafaga, resta del lado de la seguridad, al mismo tiempo que reduce considerablemente el
tiempo de computacion del célculo.

2. Descripcion y despiece

La estructura se beneficia del sistema de construccion modular de TV 95 basado en
tramos de 6 m longitud, excepto el tramo inferior de la torre ( tramo 16) que es de 25 m .
Estos tramos son de fabricacion estandar y con su combinacion se consigue una estructura a
medida de las necesidades del cliente.

Los tramos son de planta triangular formados por tres montantes y una celosia que los
une. El material utilizado es:

¢ Para todos los montantes y para los tubos de la celosia del tramo 16, acero $355.

o Para lavarillade la celosia, acero S235 (tramos soldados: tramos 1,2 y 3).

o Para los tubos de la celosia, acero 5275 (tramos atornillados: tramos del 4 al 15).
3. Cargas consideradas

Se ha tenido en cuenta una velocidad bdsica del viento (V,o) de 27 m/s, lo que
representa una velocidad de referencia (V,) de 27 m/s, que equivale a una velocidad media en
punta (V) de 38,6 m/s. Todo ello equivale a una velocidad de supervivencia de 55,8 m/s.

Asimismo también se tiene en cuenta el efecto de la temperatura dentro de un rango
que va desde los -15°C hasta los 45°C.

No se ha considerado una sobrecarga debida a la acumulacién de hielo.

Operational Support Met Mast — Engineering and Construction
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Composition of the tower

Tramo | Cota [m] o ?rgr:;Ud infesreig?[or:m] supi?ict::?nmm] Montante Celosia
16 2,5 2,5 4.254 4.150 120 80x6
15 85 6 4.150 3.900 110 76x6
14 14,5 6 3.900 3.650 105 76x6
i3 20,5 6 3.650 3.400 100 76x5
12 26,5 6 3.400 3.150 100 76x5
11 32,5 6 3.150 2.900 95 60x6
10 38,5 6 2.900 2.650 [0 60x5
9 44,5 6 2.650 2.400 85 60x4
8 50,5 6 2.400 2.150 80 60x3
7 56,5 6 2.150 1.900 75 S0x4
6 62,5 6 1.900 1.650 70 S0x3
5 68,5 6 1.650 1.400 65 42x3
=) 74,5 6 1.400 1.150 60 42x3
3 80,5 6 1.150 900 35 20
2 86,5 6 200 650 30 20

92,5 30

Standar Foundations:

Torre autosoportada de 92.S para V., =27 m/s

Para el calculo de la zapata cuadrada de dimensiones minimas (a) x (a) x (h) se ha
considerado un hormigén H25. La zapata estara situada a cota -1,5 metros, considerandose la
capa de 1,5 metros por encima de la zapata igual que el terreno colindante.

Caso 1: no existe nivel freatico; el peso especifico del suelo (seco) es 15 kN/m? y la tensién
admisible del terreno son 0,30 MPa.

Dimensiones zapataparaelcaso 1:

| a (m) | h{m) |
| 10.0 | 1.0 ]

Caso 2: no existe nivel fredtico; el peso especifico del suelo (seco) es 23 kN/m® y la tensién
admisible del terreno son 0,30 MPa.

Dimensiones zapata paraelcaso 2 :

[ 3 (m) | him) |
| 10.2 | 1.0 |

Caso 3: existe nivel freatico; el peso especifico del suelo (sumergido) es 9 kN/m> y la tensién
admisible del terreno son 0,18 MPa.

Dimensiones zapata para el caso 3 :

[ am | h(m) |
L 104 | 1.0 |

Caso 4: existe nivel fredtico; el peso especifico del suelo {sumergido) es 11 kN/m® y Ia tension
admisible del terreno son 0,18 MPa.

Dimensiones zapata paraelcaso 4 :

[ a (m) | h(m) |
| 10.3 | 1.0 |

NOTA: Estos valores son aproximados y deberan verificarse con el estudio geotécnico
correspondiente al emplazamiento exacto de la torre.
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4.4 Fall Arrest System

€ Declaracion de conformidad

TRACTEL Greifzug GmbH

ScheidtbachstraBe 19-21 « 51469 Bergisch Gladbach « Alemania
Declaramos, bajo nuestra propia responsabilidad como fabricantes,

para el producto abajo descrito:

Equipo de proteccion personal contra caidas « FABA™
Sistema de proteccion de ascenso con guia fija
Sistema A12

1. El producto arriba indicado coincide con los modelos
que se sometieron a la comprobacion de modelo homologado.

Certificacion de modelo homologado N°: ZP/B106/12

2. Los modelos de construccion homologados cumplen con las exigencias de EN 353-1,
edicion de marzo de 2002, los ensayos adicional CNB/P/11.073 (13.10.2010) y concuerdan con las
disposiciones de la Directiva Europea 89/686/EWG, edicion de diciembre de 1989.

3. Expedidora del certificado sobre la homologacion del modelo de construccion y del control
de la produccion en serie:

DEKRA EXAM GmbH,
Dinnendahlistrae 9, 44809 Bochum, Alemania,

notificada y registrada bajo el N° 0158 a la Comision de la Comunidad Europea.

Firma autonzada:

Dipl.-Ing. Denis Pradon, Gerente

Bergisch Gladbach, 24.04.2012

Unitenschnift

QU78800 CE FABA A2 ES DOC

FABN ATractel-/
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4.5

Installation Report (Contractor)

Structure: TV95 (92,5m)
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ﬁ renswobles Assembly Report - Met Mast
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renewables Assembly Report - Met Mast
Start Date End Data Tvpe work Azzembly |

Province Reference/Wind Farm Type structure

[ Potena | ______lawelo-Twano | _____osm | Self Standing TV95S

Huso U™ -X Altitude Map Datum
566720
Annex IV.  Pre-works security inspection

Coordinates

=
o
=
o
=

Comments

The worker knows and is able to interpret the gocument “E.T. Tubular guyed X
Meteoroiogical Mast. Security instructions

The worker knows and is able to interpret the gocument “ET. Lattice guyed
Meteoroiogical Mast. Security instructions™.

The worker knows and is able 1o interpret the document “Wind farm
Meteoroiogical Mast maintenance. Securty instructions™.

The station is straight without winding.

The junctions between sechons are in good conditions

All guy wires are fixed to the anchors

The guys have the tension recommended by the manufacturer

Anchors state

The anchors excess guy are clean up

The wire-ine anchors are in good conditions

The cregse of the guy in the anchor project over the ground

The fastening ring project over the ground

The sensor cabling are securely fastened to the station

The supports are securely fastened to the structure

The lightning rod is upright

Upper part station gbsorber inspection ().

Fall arest system fastening to the station inspection [*).

Descent of the fol amest system inspection [*).

Fastening inspechon in orger to avoid for amest system movements (¢).
Datalogger Ground

Station coubie-sink Ground [MT and Dataiogger)

f 3 “NOK” iz indicated during the Check-List, the EDPR responsidle shall be called in order to notify it and proceed a3 indicated
Lomments:

OO0O0qo0oooooooooOoqaojo ol o| o

e R R R R R R R A R R A A B B L L

(*) The fall arrest system inspection and maintenance shall be carried out in the semiannual maintenance

operations/ senzor (?"5“5! aterventions / M3t tensoning operatons (Lattice stations

mpany:IDNAMIC

ame: GIORGIO VERDURA PSR
23022018 )
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Instrumentation: Megajoule (22/02/2018)
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#. MEGAJOULE Measurement Station Configuration Report (115)
General Data:
Mast Name: MI351 - Trvano Coordinates [m]: AT, 45000
Operation St Date: 202018 Coorcate System [Datum, Projecton) [WGS4, UTM 337)
H Operation Start Tine: 17:00 Devtion [m): %
i Magretic North Declination [*, Clockwise): -
' Seraons
! " gt Activation Deacthation Support Boom
. Wesssssnnsnnsnnnnnnns M M u (mm
3|... {—‘ o (madove rownd)  pyge Time Date  Time ps Lm) H(m) 4(m)
412 o | I o " aaan | mo] - . Top - 1| om
Rl { ) A3 e 9 aqwn | 1m0 - . " 1% 040 00%
el e Y ] R » aqwe | 1m0 . . ™ 2% 040 0,02
T ~J 1 o | K T 9 aqon | o - - - - - -
i | & frmmee > it 4 |G 0 [ naPe | 110 - . 1% 1% 040 001
® pro=z: [} AN LY nae 10 - - 10 L0 0.60 0.0
: 7 Py 3 naame 1.0 - - - 100 0% 0
. [ - - - - - - - - - -
; I S S I I B S B R I
i 10 . - . . . - . z z B
[— 1" ot e t - - - - nd nd nd
‘ N CrIOmtation agaring T o7 LA M) - 1o Briveng 0 fage 4
8 N ! Dot Logger
;. —y Des'y Marfacturer Mode Time St (min) Time Stamp (GMT+1)
4 I~ 13 o Camphell CRI00 0w | GUT 0 |
i ) 14 W Surtech o™
3 ' 15 . - -
: —
i Mast Olmenslors
™ Model Type Lim) K [m) d[m)
2 O ]| i wported T Gtk T - | I - ]
| § e 1
HRUES Lightning ro¢ o M "W
: sl | .“.. [ MiVM . Lim) WA« Mot Avaliadie or Usinown :r“mn”:-'“w
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[} «Dwa
| e T
: E’é ........... = Notes el
-
--------- it
Performed By. Fugo Cozta Verfiation for: Abitlo Carvalho Date: 24022018
W08 0
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<L MEGAJOULE

Measurement Station Configuration Report

(4/5)

Detailed drawings:

%
i Mast Name: MJ3I51 - Tivano
? Mact: Side Boom:
i ~
.
$ .
2 P i
: L2 <
] -, a
] . B x
., v A
3 <& " Y e -
- PR il | - o
F 1
z i L
8 d
=
2 1
3 .
% 5 Vertical boom Lightning rod:
2 i N
§ w E - - -
-]
= T .d .
:
g 1
&
g
; Motes:
w The drawings presented are not in a precise scale. You should|
; & N & consider the measures listed on page 1.
3 - =
¢
s
Date: 25-02-2018
WP0SS_0
# | MEGAJOULE Measurement Station Configuration Report (5/5)
Equipments History:
Mgt Maime MJ351 - Trano
& Senor Caleation Camteation in Dats Logger
] [ x 0 + B) [ma x 20+ ]
F — Helght (m] Lanspermnt LV Serial e el | M el e et At hvathon el Offaart Offset (1) Dwectivation
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4.6 Met Mast Photos

Figure 2. Met Mast Structure

Figure 4 Fall Arrest System Plate Figure 5. Anti-climb fence

Figure 6. Fall arrest system Figure 7. Electrical box
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4.7 Sensors Datasheets

Anemometer Datasheet: VectorA100M

Tiiee Paga)

Qansesl Opersiing lratrucions (this document) 01011801
Reguler Maintenaog (ndl. cut-eexy viow) 013-101-038
Spocitoction, A1COMAUS Selnding Anarmomatar 050-102-10

Rotor Calidration Tast Carticsia (pecked vt mton)

itended 10 de v with (N PwtUMant X SNl asul 1 ¢ syadem wiizh alss camplos wah e
ragueadone (sMough s ke nof grasniesd)l The sOume cabie may De axtendad (ushy cversl soosnsd
codle 35 DEFRST-12 part 4 or shndar wilh 7/0.2mm or 24AWS coreg) ap © 118 fo0a’ laagth by wee of Aavctlon
box 2008-A (2anwy) or SIOLA® (Suay). A choals an P00 00 reguuatl OEM cxery and Viadve

Added Resslers mny sead fo made el own CE

dechwatan
* Nt wmamruh—ﬂmumhm-ﬂu“ummn =3
LN LA walay B faiallny & Be pine wped Now BN evICTRGe REIIRT O 04 S A X
Sepecduct oo Be d0e oF SOUN 208 Ba Gpe of SISl A3 WS B Ny wely Duly 1 oo ¥ e cOwr siprel

D d

ACOEREANACY 0wTY & 3 WX0P petarore Wt Aans whes D 30w R 5 D Fack gae
aka Ty ce A - aie

OPERATING INSTRUCTIONS
Ansmometer Opacating Inatoucticons

Pull of e plastic protacion cap, hold ansmometer sighdy cut of vweiicsl (pinde wpermoed 3od ISty push on the
3-cup rotee type R0 wrill p s cbtaired. To e rotr, Tred lovert Do lesrumend, pessa on the
b (appro. € SKgF) 1o relense an nternal e seneiive cotch, and alow 0 slfe off Sssue that specties

rotoancmometer pais e used togather for comect caibaation.  AVOID THE USE OF EXCESSIVE FORCE.

Siing shoud be ghven cbefl corsidenation erd wur nformation atest ‘Ganaral Notee on Sting Arenometers and
Windvarae' (rel. 020-004) my be of sssltsnca.  Mourtt !he snemometsr using @ 0.285 inch BEW or UNC screw Inls
e Dase, ersuring that B scrow projects dedween 0.22 aad 0.8 lnches islo the nstrumert. Vatoss mountrgs s
woinble comgisie with cuptve saww. Mount varSically for scorate resufis. The arsmometer cabie shoud not run
dose 0 cenducions caryng heevy currents which may beo Pequenty seiiched. For fightalng prctecton ses Uightring
Pretaction Cuidenes’ fef. 020.001).

Connect the groen and yolow cupet fnse  he puse courdeg egipmart o date-logger.

agdpread will nclude wiabie Slerdiphobe rrrusly and mo addtonal components Wil be racessary. Note hat the
screen is Boinied Yo Te anemameter case (wiich showld nommely Do earPod via To masl), P screansheud be
conzecied © e negetve sipply (e wite) ot De tanTing equipment end (and muy €30 be warfted f reqired)

ETTN N Ve o
%. V< B 40

Rotor cafiration, £pm. per ms ™ AINS =400, ADOM =402, A1DIK = a0
Punen per revciation : AING = 1, ATOOM = 13, AIDIK = 25
me. na ATOIN = 10Hx par min,  ATDNK « 9082 per Knot

“Prafeed Speect. The schisl caltenion of R30 sir appled Wi be 0NF spe0d 447 %
ricee: caldvaton sccwrncy v o~ 1 J6 for e R3O,

Voot strareers, 195 Nare Road, fond N Vexa, LL38 2A3. Urited I0npdom, Tt o048 JJ) 1748 3TO0. P 44 1) 1745344208
01014 ~.

W0 ety o G S0 w11

O-A10088
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L-'rk-h-cmuuu

Rsgular Maintenance (2 - 8 ysars) |

For anamammier typos: A100, A100M, ATO0E, AT00L2, AT00LK, AT00LM, AT A10004. At a
Feudng WR varsiine. Rafer 10 Anamometer A100 Generd Arverg : m‘;m* 4_A&°N.A1mk

Instructiona for Reclacemant of Bearings (slso for replacement of electrenic moduls)

1. Bwich of fe powwr, discornect he cabls, remove $e hstrument fom mouriings, |
mmmnmwmb,mnuwnm = Sl
Rapiace the spindla protection cep [23).

2 mve.«wmmwmamm«mmmum)

s u«-cnmemmmmmvasannvm)mmv.wwmmm

4 -:mu::m:m.unsm»:-fmmucm-':u,umuboo, ocuse
S0 refteining nuts [16] (4 o), mmmnmwhwuwmmmxﬁ;}:w. ’

& Fbmmmcmbbmtuo»dwhowaxﬁqwm'vmn

G. Remove the protection cap. Grp the spinds and wiing @ hendatos with sok j e
GieC rataining rut [13] using = O BA [Sorm AF) nut-dover. e, ——

7. Rm-mvmom,opd:idb:md?nm U=szrew D3
0t B0 spincle wih the boarng ratiiner pists end Sotiom b Dasring roteiner plate 3o (8 and put

8 Tomma?aohbpbm;wrmwhmtdm
} vang & walchmeker's screwcriver, end
pt.xh«.ito_ddbpb&haﬁwbdq-uﬂwha&ﬁe. Cloan &l paris. In Do /WR vamion there & no
m:mﬂamwmmumbwmmnwm‘mmmmm-wma
compeund. Pahwndcmmmmmuma.

a.nmommwmmmmmo-mm'v hhedassof th
u*qNcgm)aoHw%‘n.mhu;:ﬂommnmabmmmmwmfg
0nto 0 1o3-pite [5] Leing the Mo scoewe. S N N PR N pus v e —

For IR versiona now go bo pera. 17.

10. nsert spindls from above, $ide 0n the spacers 110 & optical pacer wahar
screw on the optionl Gie: reteining nut [19] locesly. - VSTV I N D

1'..P&:ﬁupllopbnn-q";3:bywmx&*mmmmldbm 8is%e cesrng
r"‘“"h :""g‘*“d ”:“Mm{u.edﬂd-nh ) bearing, u.mmmw»mum.'\“m."ﬁ
renening tha Seatigs) T clearance retaloing seal [2] (2 now sesd ls vetaly Lsed when

'.z.mymnomaacmm'm Lock this rut and the bearh

e 0 ! g retabher ) weh
drop of Dread locking compound.  For /WR versiona, cplnmlth(dm)be!c:::umm“mm“ ao‘
ceniralies In refalning compound. Roplace apincle protaction dibe.

13. Replsce the sacironc mocuie [19], e stud 115 snd tighien asing e cptc
Jc fn diracly In Te midde of o opto-suiich sot, . tend b o

14.mﬂomhw.mmhmmdh\dwmmnbne

13.a-m:m:vn'O‘nng.uywmrer'amomwmmw h on the b kbe, E
h:moc-c‘O'm;ih#mmrabnop‘u'{mm'ﬁmgump‘:h"nﬂlhqu?mnm:.lg
Nee) Ragince fe D32 plits with the cabie e7ry 4o the OPpOs™e Sde o e d cannecions.

18, Aoply @ nan-crying siborme nudber compound ardund the studs 3
e Repiece the washers folowed Dy 98 nuts

I Fage 1y Rt CAMPRTCOCSIOMINIWA 1055 RAM
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£44R Vacsions Onir
17. nsert Be smal 'O'ving into the Botiom comer of P recess for e 1o bearing.

18. Appiy 3 thin fim ¢f retaining compound wing & small scrowddver or other pointad tool where betring oule
ring i %0 fit sbove P 'O ring indicaled by croas-haikchad area on drawing (fgure 1)

19. Agply Din Sm of retzining compound on spindle, s¢ ndicaied by arcas-heiched area on draaing.

20. Pick up a sasled lop basring™ (58] so hat the saciad side i uppermost by inserting $e spindis snd into
0% pacia! of basrings. Sida tha bearing onto the compound and Lp 1o e shoulder of he spindie, Hald the
upper and of tha spindie S0 that the beering camnot #fide back and nsart he aasamily nto Mie eadsngion dbe
20 that the bearing firishes flush with he Le end.

21, Side on 0 spacers [10 & 8 optical diso [14), spacar [17], washar [17], snd screw on tha oplicel diso
retaining rutt [13] loosely, me.!nabwwhq,k»daw@\m.r"mnsn‘.

Now contnos os pars. 12 sbove,
Do not lubricete the Dearings as thoy are pro-lubricated during menufaciure.
“The botiom daaring Is unshisided, the bal-cage belng visdis Pom boh sides.

“The stendsrd %p basring can be Kentfied by the steirfess elesl shisids which covr e bal-cage.
**Tha seaied dazring has & pro-losded ptfe piselic louching sesl on one side only.

Vackr Faturienis (Windepead L) 199 Muteh R4, Fogd, Dada, LL15 248, Usiled Mngdom, Tet p."a: N0, Fex PINE)
244293, Ivierratons Fax o84 () 1743 44201 ort s (AN IOl LOAK vetEle WA AMTCIgEAC. 20

IS 101.08 Page 20/ Y e CAAMMROOOCRIORIVEWAA 1008 34
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§ sansorin the path of the light beam.
Al rotors arée tested by comparieon with 3 pre

8 Tha amall size and light waight of the A100 sares
snemometars together with the petented gravity-
S sensitive festener for the rotor faciliate uss in portabla

k% epplicstions, and although built o0 withstand
B hurricans force winds, the balanced 3-cup roter also
8 offers unsurpassed sensitivity end sccuracy at low
i8] wind spasds.

B The thews versions offerad provids for & range of

resolutions according 1o type of application, two of
Mdlwwmmdwwwhxmsaf

mmua-wmmmmmmuWummwmwm
exposed parts, and the bearings stainlozs steel shaft running in two precision cor istart bal-
races) aré protected from the entry of molsture droplets and dust, resulting in an instrument sultable
for parmanent exposura to the westher inciuding marine environments. A touching sheft-sesl can be
fittad for sxira protection ss an altarnative 10 the stendard non-contact sesl, with s small ncresse In
threshold sppod.

The wide range of oparsting temperatures allows uss st sny latitude, and an anti-icing heeter can be
fiztad i required,

Porf Windspead range: Cto78ms
erformance Threshokd: ©.15 mie (0.7 m/s with touching shaft sesl),
Independent Unsarity: 2% (0.7% wp to 58 i}
Accuracy: 1% of reading (10 to 58 me)
0.1 m/s (0.7 20 10 m/s)
Distance constant: 23m

g i 10030 voiis D.C.

actrical : 30 mA (typical) at 12V supply.

+0.110 + 12V equare wave wih 12V sugisly.
33Kohes

-50 to #70°C
S-wire systam (of 3-wire with short lines).
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A100K/M/S

Mechanical e

Waighe:
Packing detsis:
(Ona instrument
Gl rotor)
Cabis:

(spacify /WR)

DOW JUNS awwn

“'|Vector Instruments

115 Marsh Rosd, |

Rhyl

Dendighahire LL1D 2A8

United Xingcom.

Tel:  (D1745) 380700

{m' D1748) 344208
E-muil: eslesPwindspesd.co.uk

| DESTRUMENT | Naviedpuive Missa/
| vemsen Rawe (@ 2%

Polze-rate 2nd recclutionc

Wingags

Oaty Oy

= K, M o¢ 8 version
Options Marine varsion includes touching sheft seal

[ Ato0x | 10Mz perknod 10 puess

Per1.851t

A100M 1002 par e | 10 pufises

Prr matre

Al00S 0.8z par mis] 1 pulse

| Per1.26m |

BO% = 20%
|

50% = 1::*.:

S50% 2 5%

Kin. UNC / BSW thread {standard tripod
crew)
350g. Net., including 3m cabie

7

Waigha:

Dimensions: 28 x16x 18¢em
3m, 4 core screensd &8 standard

Non-staenderd cable length
Fiitad hester slement HE-1 (12V 8W)

MHE-2 (28v 8W)

Agent/Dustridtytor:

ATOOK 1Y
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Wind Vane Datasheet: Vector W200P

{TBe Page)

Gonersl Opurating lnsructions (this document] 09021102 (OHW200P-
Regular Mairterance (MG, cut-smwy view) 01320108  (M-W200P-3) (2 pages)
Spociicaton, Polentometer Wisdvane 080205 (S-W20P8) (2 pages)

mnmmmuamammcmmw

-~ w-m;mwnmmmmwmn
FCOMMBNTed COratng comaTns are Aol erCeRNd Fivon used in NG may, and whaw conneciod
0 otver CE mavhed equyy & Do usod wih Ny sruneat X a00ukd waat én & aysten
WOA a%0 COmPARs Wiy (e rwp: (hooph (NS s nof gewnsterd). Tho Nsdumand Cedle may
br axtendad (vaing overal screened cable o DEFG1.12 pat 4 or smier mth 70.2mm o 24AWG
corms) up fo 115m fodal lnght by wae of favchon Dox 20DSA (2wwy) or JSOL-A (3w
Appic s Fouds are avadh O request. OEM wears and Value Adsed Rerelers may nood &
maka ek omn CE canformly declarations

OPERATING INSTRUCTIONS s 6621 aneratos

: = e
|m“mm aptons JOH ALY AVR) [§.§ Cottans PTFE. do not dspose
|uoy :

Windvane Operatiog insdructions

1 Pull off Bhe pla3TC Profecion Cap and hokd e nstrument Lpright with the boaker indent on the spinde
tumed fowards you Creck Dt three dgits of sevtsl rumber maich with nstrumest and side on He
virm-arm'is by Wi e s @ PONatg 0 your rgre. Press the tub femly (heece) untl
positve ocaton s obtaised EXCESSIVE FORCE SHOWX.D NOT BE USED.
To remove the vand armvin aasembly, frst nvert fe insirument. Press on fe Pud (approw. 7KgF) 1o
refayye a0 Plernal gravity-Sorgithve Catch, end slow to side off

mmummmm-umemmwwmmm
) ders and Windvanes' 020-004 may be of assistance Mourd the windvane weing a 0.25 inch
BSW or UNC screw into the tase, ensuing Pat the screw projocts betesen 0 22 and 0.28 Inches inte
Do irstument. Virous mounings are avaliabia complete wih copive screw. Tum the netrumest
mmuwnNcwmmmmmmwmmmww n
refafive measurement appiications tum he N amow - which comesponds 1o Pe gop In Ta tack - 50
$al it facns wwwy bom e sockor of interest The wnavane i intendod for upright mousting only.
Wire 1o bave slationbermindl equipment, kg eic. a3 per the applicaton crouit below, or refer % e
equpmast inatructons.  The windvane cebie showld not run chose to conduckors carrying heavy
cumonts which may be frequestly swiched For Ightning protection see Lightsing  Protection
Gudeines’ 020001, mmh-m-mmmwmmw;owm
foad resiator plus capacior thould Do added ul e terming oupment end of e cabie for Bis
Purpase (86 Osediasl).

Windvane Output
mmumwb&tﬂm«mr-mm:mmhhmamm.
mommudemmmmmmdm-mmnhmunn(mmco
“mmmmmo-wuuuh.m(wmm.w
resistance Can gve NCore =

\\mmemmmwMu-w-uuv,mampmmm.wmnmnus
muwt.s‘wmwnvom»ommmmmmnbmn.m
Patrument S designed 1o have & relarence voliage O Culen! suppind by the red (R] and bibe (8) wies, with
tre yelow (Y) wire 26 cuURut Segathve (0%-), Bhe green (G) wire as the cutput poslive (o/D+) and the white (W)
wire s fiskacals ‘o’ outpit (ofp cal), SIMOWgh It may be wsed in cther confgurations provided Pe
recomMEnded cparaing cond Bions we not encesded” .

Viestor Inafravacts, 115 Mand { Mt Chwyt, LL1O 3AD Unibed kg,  Tol +04 (00 1748 " Pac 444 (O 1 74044308
002112 rwge r ) R e e T QW2X0P-7
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Qutput Louding

Th cupet will nedd 10 Be Baded (1) 1 some degree in crder 55 avold SpUPOUS SIPNSIE WHeA the wper & in
the gop. This loading will a3d a non-anaarily omcr, the Maximem cocurs o 240" and &5 0.53° ushg a 100K0O
a2 (0.11° wih a misinum ecommended load of 470<0). Ths cortribution 1 error can be comocied ¥
roguired wivls logging of subs o ¢ 9 dng 10 the Sormuts below.

A sulatie CApacoe Shoud e a00ad 10 e OP* (= pol wiger Sgresn wite) Ine ot the terminal equipmert end
of the cable. This wil reduce possibie hierference Dick4p, SSpocialy whin e wiper & in he gop Howewer,
e vefue of R, x C should not be 100 large of there will te signficant samplng Gmors whan e swwongs wind
Checion & e north (wiper Peguenty cressing the gsp). To mihimee Pis source of evor, [t 5 2est 1 use &
reiatheely ow valoe of O3 resisionce, and pply e COMecSon 4s the kemeis telow. The tatie shows suladic
values of C for various cabie lengths.

S
oy
e .
- —

.

. At D [0 127
& Sowe 0l

zu. (=]
S o
A e

| Ohge? © 4D
Cowaten

1% B 0 0 o oy s By o e e
8 ovi Timnd 12~ g, 1)< B Sl S < yilew

The wind dioecion can be calcuaed pdrg o the lowing loomulse which can comrect for nondnearty
due 10 kading. voltage crops In e cables and potentioreter lolcrances™,
c«moﬂnm(mnqw-m...g' " "":‘:’5;::::-‘-::’:
- .

Whern, Comacted Potartiomets: Output®, x, « A{‘ . ‘-(x -x?) } ';'::', M.,:':'-"-"’

ard, frection of iUl potesticmeter OUpLE, x = (CH2 - OHY) « (O - OV)

wrd, R = potastiomstor resisiance™, R = bad resistance, O = Deacband (in degress)”

and, CH1, CH2 and CHI are measuremant channel values

* 500 e paagraph oo OF Markiag oversal BB possiile b3 Lae BNa Faremastep 1 DM AeRAe ires SEags I D spoc. WOt
Sarvagn o Sopradi wa o aETEOGE Naweew T W Gk Govewd Iy o et es of compherce wiy D CF et e septstoes
® 1 e spptceiors Pam ey M be selcherd chansls sesldide 13 masacss the Dese viless egeted = s case

rasnreTers Cat be spifed Dth @ ST Eer vy (ol f e ks of ecturecy) m fsliows -
0 Fie Vatage Rakrence (Vg B Srons (snd seBcerdy saiin) then | resd nof be masssmd.  The valage A58 1 e d wie
COr 0h B BT RE a3 13 a1 1 Pe Won paTEIrg masnswTad & aly e Chavwein, Crietr b e ey volape! ered Ory
Oonliege O 1 20 oMa s Thos e foevaia far s Decomws & = ICHD - O « M, - 200
1 Matat csbien arn v wne. P B silinge Gag 0 B0 Dhe il and e wiws 15 sraalend ey De saearved 10 e 38001 Cat e
Arder mduced by pendieing e rodeatie and Bartywion wee paml. ¥ Vi, & frawn (e sbove] Pen only CHD reed te
weanand 858 Pe Srrels S becores smply £+ OMD « Vi,
W0 1o cabies e 1 e, Bhe VoRags 200 I P Ban wios & ATl and (ay Be Sesemed 0 B0 200 I o Be Mater ecued by
panbolry Pa bhasytlon whw Fan) Bad Vi, & 1ol W00a |0 St hilie ver Urolee M-‘MWIAV.*)“O
Or2 ww oo, 1800 B Semnia B0 & becaves sindly & = O9 O

* Rafes be spncBicaton shest bor sorirel Desdturd wrdd Pertaveinr Rasatance Sgume. Dim e vt matammats b wiplulte
o e eent mnuw-nnw:mwmunwwmu

Vieokr Insbnrmets, 115 Marsh Roed, fivyl Chuyd LY 348, Urded Kirgdom.  Tet <44 1) 1748 00000, Fax. +44 (1) 1T4SIMGT0
01021102 pye 207y o MM G S poe 7 | Olawad0r.7
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LA Rrwivet FYVDSOT ot 1124

Windvana Type W200P  (and W200P/DH)
Begular Maintenance / Replacemant of Poterntometer (5-8 ywars noema exposure)

Danch off power, ICOMNECt CIVIE. MEMIVE Nakrument o™ mouUNiNg, Mre and remove vis s
sisarbly by pressing on e hib and releasing  Regiace spingle protecton cop.

cmmudvr‘mym(m?dmmmmnbcmﬂmm)mpenpm
and 3000y water (GO 1ot immerse).

Unscrew nuts holding tase plate (10) using & 6 Sovm AF (I3) mut-driver, pufl o base plate with
LO0y-tue (16) ard uniaider wrres Fom polentormeter (10)

Remove e J senvo mouning clps and take ou e potestiomeler with he spindie (3) sisched

Nos-marne version. Crmch upper bearing play does not exceed 0 4mmm ¥ 50 retum nstrument ©

sacturer for repl ¥ maniem 226 vervion, remove Louching seal and check upper bearng
play 0oes not eecodd 0.2mar ¥ 50 remove oid bearing using a Gmm #0d and fit & swe brows plasic
bearing (order code: 263.02). Do not X new seal yet

Irmert new spiedie with folentameter, COLNNET a3 an asserrbly  Spndte shoukd be concentric o
within £0.06mm (20 (027} Ths can be acjusted If noocssary by careluly tandng (apphing side force
10 end of spindin). Raglace cnio lop plate (4) and ighten servameunt d ps.

Re-acider wres to new potentiometer”, yeliow and blue 1o pin 11 brown, he green wire 55 pin 10 black
{Ontire) and both he red and white wives to 2in 12 red, chsarving ihe degram overesf. Note that he
Hack wire & ocldered 0nlo the lig on the bese plade and e Cabie screen & normsly solsted

Regiace 'O rirng faly aganst flange On L0p-¢late. push cn body hute and then tase plate with seocnd
O rirg I plece, mabieg sure wires do not OCh lwer projection of shalt on potenometer (zee
Chigram overkal)  Replace nus 1o hold insrument together lemporarty

Regioce vare assembly and rotale whiks waing dgitel obm meter % Snd De poslion of South (cente of
rack), rrark on case with peact, treak Soan NEUMENt 83an and osen teno-maurt digs, rotde
poMnlomele he requised smourt and re-tighien

Repoat 25 necessary, chacking et the N mark on the bady is aligned wilh 1ie vene srm sssembly (S
= M on the north side)

Hamoaw viane sy wnd chmck hat spindie 5 Not pressing on one side of Be top bearing (Z) os &t
#0504 (R shoukd be cortral ior mirdeum Hoon, with gight prossure reguned to besd it 1o louch he
bearing). For marine version i & new Scuching sesl. oncler code: STV, whather of fol the top beseng
was charged

On feal aszemibly, apply non-drying sloone nitber compound around the studs (5), regtace wishers
{8). ruts {9) and wipe off eaness corpound.

* For WRDOMOM: Viee tium 42 i 11 brows, (e greon wie 1o pin 20 Mack (omaiw) and the 1ed wire 10 pin 12 red,
Stanrving e Shagram ovarea®  Nots [Dal T yelicer Wi 1o /6 $000%ed Sie the Lag on the biese pivie Bnd e Catle soom
n normaly okied.

VECTOR NETRUNENTE
118 Mamh Mosd, RN
NiNsen, LLIC AR

Te 21745 380000

Fan o204 1748 24008
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)

- .
0P MDD INE

NINDUANE w2008

GENERAL ARRANGENENT

VECTOM INSTHUVENTS
115 Mared Assd, 2L
Owpd LLW 208
Tet #1060 2000
T GO 200, Voot PR, - -
Faw o84 1511748 244506 913-201-0 & (Page 2 of 2)
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POTENTIOMETER WINDVANE

This instrument Pcorporates 8  precition  wirewound
potontometer a5 shaR angle transducer, emablng wind
drection 10 be sccuralaly dermined whan used in sutadie
elecironc orcuts. The potentomeler has the lowast poasitie
forque consisient with long itfe and ralladilty, e small gap ot
north beng Mled wih an insulating matecial 10 ensure smooth
operstion over the Il 350", The vare-arm assembly is
atached by the unique Porton™ granity fastener, allowing
rapd anschment and release, us improvirg portabibty
Construction Is from anodsad alumiblum aloys and steinkss
shedls for exposed parts.  Combined with the hard plastic
(vpper) plain bearing and precision ball races, ™he result & an
ratiument with a bng service Interval which I sulable %r
permanect expasune 10 the weather

In the marne varsion.” bodyMin sealing Is enhanced snd a
ouching shatsaal is flled S0ove P upper (replaceatie)
Dbaarng for extrs prolection

For spplcsions whire improved serabiwly is requred, a
larger vane version ® & avaloble

An anfi-icing hasiee can slso b fitked 10 extend operation ty
removing hoare frost around the upper bearng

Range of ngoratlon
Maximum Wind Spoect Cwver 76m's (150Knots, 170mph) (COmisy™

Range 390" mechanical angle, Adicirde contihuous rotation Wlowed
Terrperature range: 50 10 +70°C

Performance
Thveshold 0.6ens (1.2Knot, 1.4mph) [0 75misl” (0.5mis]®
(the vane wil commence movement whon algned st 45° to the Sow)
Resporse Damped natural Wavdlengy  34m [38m|” Dawpleg Ratic 0.2m [0.24m™
Recovery cistancs 0.51m |0.5¢my" Distance constant 2 3m [2.4m)®
Repestatilty 20.5% varm removed and replaced (no measurable backlash moverment during use)
Lite of potengometer: & x 10" cycies (10 yoars typical exposure)
Service ntarval 4% 6 yoars
Aocurscy 23" in steady winds >Smus [Gmis]™ [3Smi]" (22 cbtainable foliowing calbraticn)

Electrical

Potergometer rasistanca: 1000 O =210%

Maximum cizspation 0.5W, 50 to +20°C [de-rate Insary Yo 0.25N ot 70°C)
Maximum wiper ourrent: SOUA®, (20mA absolite max )

Supply vokage: 130 5V, (20V ataolite mex ) scroes termminals 18 3
Cate 10 pot. vollags T2V max. (Case of screen 0 any termingl on pot )
IrEublion resntsnce »S0M0

Temperature coetaent

of resistance 250 x 10%°C

Blectrical continuly angle. 357 7 £1.5° (2.3 g%p ot nor)

Blectrical variston angle.  356.5 215" (34" dead-band)

Rescltior: 202°

Independent nondnearlty. 2025% (unfoaded)

|
Notes Ngass ovakad ' b

MMW. wbmhm\mwnn- u-wn-gnuﬂnm
|
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W200P

Electrical (cont'd)

Ot et 01 % of tagpfywlownce ndage
Drywrwert spmrwad B oot ew e v e patu

S e red g dewr e b veee
lodun S wos ot v er it

sbued b ook
f ! 3
Ve lemten

Terminalons 3 metres of 6-wire calie with oversfl screen 7 x 0.2mm (w24AWG) overs! fnned
copper wire brald screen and Mack put culer. Atermative stondard lenghs 6m,
10m, 15m, (where extended mac. recommendad overal lengtix 100m)

Correctons Red, White Terminal T1 Green (wipary Termingl T2
Bue, Yelow:  Terminal T3 Black Sensor body.

Scroent isaktad

Rotsson zenve Direction charges fom N through E .S W0 N cause the wiper 1o move
sleng the track from terminal T3 1o terminal T1. Note: Wind diroction is NG when
wind Is coming from the North

Mechanical
Net weigne 3105 [asogr
Packed waght 7005 [78g)T
Packed dmansions 250 x 160 x 160mm
{230 x 120 x 170mm]* |
{one insrumen! ow fin)
Fuxng 0.25 inch UNCBSW |
screw lo base, or | m
optional mas! adapter R
(type 405 shown)
Taper fiting also avalable
Matarids Ancdsed alavinum sloyy |
S0 S e steels for |
exposad parts. |

Options

AVRU- Narine version (ses beackedd figures markad ™)
AV Tre standard F20 vane-armMn can be replaced
wih & larper F2OULV type (see brocketed figures marked ™) e
FHE-1, HE-2:- Anti-lcing haaters, BW (12V, 24V resp.) 0PTENAL .;.' PR

Nzo avaladie Is o selection of mounting trackets 45 MOUNT o ERENTONS Ny

and soms, Mmast adapiors and Spare parts; eluding (€
vane, bearng, potentomalanspindie ssey. & overhaud Wt

_ﬁrum- iy of cothrne
Cereipctedt mesns Nt b

Il Arectoeloe muay be AN Aot
utwmkm eton, Arewser rew prodve? s
Mh;‘m' LL18 2AD, AONONY SOIDM reme cormpottie
U Wl\ - LS aoatwt
Tol: (DIT4Z) 350700 « Fauc (D1745) 344300 Py
leternatonal Fan: «68 1765 Mede
Webaks: mmd.a « emal: saleafiwindapead ook
050 20208
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Termohygrometer Datasheet: Vaisala HMP155A

VAISALA

USER'S GUIDE

Vaisala HUMICAP® Humidity and
Temperature Probe HMP155

N210012ENL
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CHAPTER 2
PRODUCT OVERVIEW

This chapter mtrocuces the faatures, advantages, and the product
pomenclanure of the Vaisala HUMICAP* Hunudiry and Tempenature
Probe EMPISS.

Introduction to HMP155

The HMPI535 probe provides reliable humidity mdmn
measurement m a wide pnge ﬁ}n Hasdity measurement is
ba;edonucapwn\emnﬁkn MICAP® polymer senser
Tenpenature measurement is basad on resistive platmum sensors (Pr100).
Both the humidity and temperanmre sensors are located at the tp of the
probe, protacted by a removable filter.

The HMPIS55 comes in active and passive output models where the
relative hunndsty voltage output is similar, but the temperature output is
exther acive or passive (resistive). Active output version has either two
anaiog outputs of an RS-385 diztal cutpur. Passive outpur version has 4-
Wire tenperature maysursment and an analog voltage output for relatve
bumidsty measrement

The quantities measured by HMP1 55 are presentad in Table 3 below
The quantities calculated from the measurad quartities are presentad in
Table4 onpage 12

Calculated quantities are not available with the passive output version

Table 3 Quantities Measured by HAP15S
Quantity jon | Metrio
Ly - Unit
Reove Rumidly (RH) SR
Temperature (T) =
ASITOoNy T-prodbe temperature -

-
(T
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USERT GUIDE

Tabled  Quantities Calculated by HEAP1SS
Quantity Metric
uns
Oew point / Fros: poimt L=
Temperature (T_)
[Sew point Tempersture (T.) L
ARying raso (x)
Weltub termperature (T,) V c

Basic Features and Options

Can be used to replace HMPSSAD, also in adiation shislds
Inproved performance with the HUMICAP*180R sensor and
altematively the HUMICAP*180RC sensor. Also available with the
HUMICAP*180 sensor.

Wamed humsdity probe for improved performance in constant high
bumidaty (active outpax version).

Different voltage ranges possible: 0.1V, 0.5V, 0...10 V (acave
and passive OUWPIE versions)

Different T-output scales possible: -40.. =60°C, -20.. ~30°C,
-90.. —GO'C(xu\!mﬁsrm)

Chemical purge option for applications where inserfering chemicals in
the measunng environment pose a nsk (active output version)
Additional temperature probe (T-probe) with st response (acove
output version)

USB conmectivity for service connections via the optional USB-MI2
cable

Installation kits for an addstional T-probe into DTRI13 and DTRS02
radation shields

Installanion kit for Stevenson screen (active and passive output
version, boch with and without addinional T-probe)

MI70 connactivity for field checking and calibraton.

Optional connection cover for addinonal protection in wet
environments.

M210912EN-C
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Chageer 2

Product Overyiew

Structure of the HMP155
O

o}
|

O

Cet T

Figure 1 HMP1SS Probe

The mumsbers refir 1o Figure | above

Filter
Protective cover
§-Pin male connector (M12)

[Py -
[ ]

WAISALA
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USERT GUIDE

Additional Temperature Probe Option

TR

Figure 2 HAMPISS with Additional T-probe

The actve ourpue version of HMP1 55 can be ocderad with an addstional
temperature probe option, sae Figure 2 above. When the addinoral T-
prode is in use, the relagve hurmdity value is calculated based oo the T,
(dew point) vaiue obtained from the humadity probe and the T, value
obtainad fom the T-probe.

When installing HMP1SS with T wisi to mke sure that
the urmdity probe and the T- nmm:ﬁ?ng&mcmdmm
in order to get accurate readings. Even a slight difference in

conditions between the T-probe and the humidity probe will result in
false RH readmgs. The two probes need to be installed so that the
humadity probe does not heat the T-probe. but is close enough for the
probes 1o share the same environment conditions. When the RH reading
ureqtuwxmlldxﬁptobemtheplxewtz!}mmedﬂz
reading

14 M210912EN-C
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Warmed Probe Option

In changing tenperature conditions with high hunsdity, the probe
temperature can lag behind the tempenature of the surrounding ir and
this can cause a nsk of condensation on the sensor. A wet prode cannot
observe the actual humnidiry in the ambient air. If the condensed water is
contaminated, the life span of the probe may shorten and the calitration
oay change

The HMPI55 wammed probe is heated contmuously so that its
tempenature is al-mmdmdmofhmm Thes prevents

condensation on the probe. With the addinonal probeitis
m»mmmmtmduum'

teperanare informanon. If the wamung is selectad but the addinonal
teperature probe is not present, HMP1SS only produces dew pomt and
mIXIRg G0 OULPUL.

Connection Cover Option

Figure 3 HMP1SS with Optional Connection Cover

An optional connection cover 15 available for enhanced protection in wet
environments such as coasts or rinforests.
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Barometer Datasheet: Vaisala PTB210

PTB210 Digital Barometer

The Vatsaks BAROCAP™ Baromeser PTE210 & a rediable catdoor barometer

o wehetands hark

For Harsh Environments
The Vaisala BAROCAP® Digital
Baromster PTR2IO Is ideal for
outdoor Installaticas and harsh
ewircoments. The barometors
are dasgmed to oparate b a

wide temparature range, and the
electronics housing provides IPES

The PTR210 barometers are kel
for use In sppiications such a5
waather stations, data bucys and
ships, alrports, and sgrology. They
are also an axcellant sokution foe
moetoring barometric pressure i
Industrial equipment soch as laser
Intaricrometors and cgtne tast
bemchas.

Several Pressure Ranges
The PTR2I0 barometers are designed
for various preassure ranges. Thay are
avallable & two bask configurations:
sartal outpet Sor 500 ... 1100 2Pa and
50 ... 1100 hPa and anakog outpet

Accurate and Stable
Measurement

All tha PTE210 barometers are

The PTE210 petred wath the SPHI0
St Pressue Head

High Precision Pressure Calibeator,
Is avallable for the 500 .. 1100 bPa
pressure range.

In adéition, the PTH210 Integrates
directly with Vaisala Static Pressure
Head Series SPHI0/20. Ties pairing
oflars accurate measuremant in all
wind condtions.

Vaisala BAROCAP*
Technology

The PTRZIO barometers use the
Vaisala BAROCAP® Sensor, a silicon
Capacitive absodate Prassure sensor
developad by Valsala lor barometric
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Technical Data

Oporating Range (Fa-Imbar) Stutdomwn
Premmers rarge (ondir spaciied) Sctting tme al power up
sertal culpust ) Serad VO (hckory slting)

aTaogcunal

party nae evin- odd
data s .8
s0p bits -2
Hand e 1200, 2400, 4500, 9500, X0
Regootes T i
Resotution 0.0 tPa (1 measummenty)
0.03 b (10 measraments’y)

ANALOG QUTPUT
Outpuats 0. 5VDC 0. 25 VIC (cater spoctied)
Cument corsunpton
noemal mode <SmA
L230wT Mode 02 mA
Stutdown ONCFF

Am'ya:d)":(n;l'rj"‘ quu:m S;;):

Temperaur dependence® *** S

Total accuncy* ** Mezzmeumernt falo 3 memureTRn/s

40 .. 460°C (4 . 310 F) ALL :‘1‘.’;’ o

Loeg lerm atally (2Palyear) 0: Supply vol (Xvene polaty peotecied)

YRS N‘?‘ ey . Wit ROTATL cuput 5. BVDC
+020hPa Wil RS4ES or araiog autpet .. 18vDC
+006 0P Max presux 5 000 hPa At
006 hPa P connedior S (16.22) Intomal Buread
4015hPa Pzt Mg baad Intizg for LE° LD tubteg

Acosracy 3t 430 °C (488 °F)*** s0shpy  Houdg i

Tenperatum dopendance® *** 4050hPa iachomics S l\ml"_g

Total accumcy* ** 40 . 460°C (40 5140 °F) S060hPa gt Z e

mtgkmml'v & 010 hPasyeas atng "'; o 1235 "l‘cl

Defirsed a2 foc 42 andard devation bires of ol pod Spriyhuiput cabis hugh e
rovhiseany irpdorss cmor o v peatabliy cme Indmnent
Dl‘tndu..md-d&mlmholmunncl Cable

e workeng tanderd ecludng wecoddny v NST Eocrumagnit: compat
rnﬁnduhm-unc"ﬂzm( ) of end ¢ ey

roniseanty lrysores crror n?ulddlyuwu cali>
snccriandy ol rooe tare.
0% Dufrned a4 o2 sanndnd wataon berats ol lernguorada
dperderon over e oprmaing kesgerai rangc
Gonoral
(- Pactory mmng)

SEFUAL OUTPUT

<5mA-
<08 mA
02mA

Please contact us at
wwwvaisala comy/requestinfo

www.vaisalacom
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Rain detector/Pluviometer Datasheet:Vaisala DRD11A

VAISALA
DRDT1IA Rain Detector

Wzsaly DROVIA Reay Detocsr

Rain and snow are quickly and
accurately detected with the
DRDIIA Rain Detector. The
DRDIIA operates via droplet
detection rather than by signal
level threshold

A spectal dday circultry allows
about two.minute interval
between raindrops belore
assuming an OFF (no ratn)
position. This enables the sensoe
to accurately distinguish between
raln cessation and Bght rain.

The DRDIIA also features an
analog Rain Signal for estimating
raln intensity. Since this signal Is
peoportional to the percentage of
moist or wet area on the sensor
plate, raln Intensity has a direct
impact on the ampitude and
variation of this analog signal

Fast and accurate

procipitation datection
(ON/SF F)

Rain intensity
maazuremant with
processing unt

Maintenance free

Hoating clamant for
keeping sansor froa of
snow and condansad
moesture, and for quick
drying

The DRDIIA sensor is positioned
at 2 30" angle. This design,
together with the Internal heating
clement, ensures that the surface
dries quicidy, an essential factor
in calculating intensity. The same
heating clement also protects the
surface from fog and condensed
molsture, and Is activated 2t

low temperatures in order to
melt snow, thus allowing snow
detection. Sensor performance

Is not affected by reasonable
amounts of dirt and dust due to
droplet detection.

The DRDIIL 15 a low heating
power model of the DRDIIA &

Is intended to be used In areas
with only rain or wet/molst snow
precipitation
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Technical Data

Sonsor

Output

Cipachne pancpie, TUck tyer sasor
RainCap™ wihh 3 thin glacs fuedd. Mtegratod haaler clenent

Sonsitivity of Rain Dotoction

Mnimum wet ana
OFF Colay (acthw)

Raln ONOFF
Open collector, actve low gnal comesponds 1o rin
Mamom volage 15V
Maxizzum qumet 50 mA
Analig outpet L3V (wet_an)
Proguency autpet 15005000 Hz,
100< U Reatod

Physical

Input

Sonsor plate
Sendrg aa 12cw?
Arge x
Houstrg maksetal Polypeopylene
Windtiekd and support brackst Auntrum
Maosire shiod Potyamtane
Dtmamsions hxwxl)
Wi wind doac 10xOx 75 nm
Wihou! wind shiekl 20 x 46 x 157 mem
wegtt 5009
Cable eogth 4m

Control 1o swiich heater OFF
Open corut nput enalics Me haake
Coanecticn o OND diabics B haater
Ccatct rathg min

Ground Wiring

Separde geouns wires koo i_‘:}ﬂ anc .'.ul_:r

Tomporaturo Rango

Eloctrical

(et 5. 857 (&8.413
Somge D._a340 %)

Spply volage 12VDC4 0%
Spply camert
Typical e oa 150 mA
Mo 260 mA
Haaxr CFF SmA
Serece plate
Heatng power 5. _23W

Mounting

By cne scow (M5 1 20 mum) o somsce arm

l—.—.
I

e L)
—

Sernsce, RanCop™
Falyurethane moeture shaold
Component assembly

Wind shaeld

Mountry ploke

Flease contact us at

VAISALA

wwwyaisalacom

wwwyaisala comyrequestinio
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4.8 Calibration Certificates.
Anemometer 1 (TOP) Serial Number 3844:
DEUTSCHE

Deutsche WindGuard
Wind Tunnel Services GmbH, Varel

WINDGUARD

sccredited by the [ okkreditiert durch die

Deutsche Akkreditierungsstelle GmbH S22 {{ pAKKS
as calbration laboratory in the / ols Kofibrierfaboratorium im ”:‘3\ rterrvre
Deutschen Kalibrierdienst DKD e
o
Calibration certificate Calibration mark 15340.01-00
Cavonerscren Katbrursvchen 09/2016
Cup Anemomaeter s calbraton cantficate SOCurverds Uw

Teperseany Yao0ebs ity 10 ratioral sanderde. which realie
= e sty of mareTNt acoorfing to the

Monudochurer Windspeed LTD Ietematend System of Unts (30
Oentagharirw LLIA 248 The DAGS s sigwmicy 1o the muftaters
roorverts of the Cercpess co-openton M
!m Ao Accreditnton A ard of the Mmemrations
» Laboratory Accreditation Cosperamon AC) far
? uae e Mot recogrtion of cal bramssn cartficates
v e A s The weer s oiged % Nowe the ot

eI DTt o agortenete rtacvaln

Deser Lalbrterschaln dobpmertia? ov Adcr

im. Vezzas Manufacturing AS SAnwy oof nationale Normaly e Denstetan)
dor Nvtwian 0 (Derevtsinumsaty st den
Order No. AT e Astonae Ereterraten (SIL
datripirat e D DAAS Jer LnterascAser dor mutysteroinn
" Laerartzrvmen dor Durapese Go-agenitas fv
m ::‘ VT1§090% AcoreStation Al und  der  imtervosisest
Lodoratery Accredtonas Cacpevoon (LAD ax
Nurrer of papes < OAPPAULOIECO ArerViTvusy der KsibrerscAnre
ANrs ger Smtee Ar dvw Cobslierg ainer anjenessenss Frist ax
Date of Calieation 28092016 s By o
Satay ser F3WOrerng T ————

This celbretion certficate may Not Be e raduced 00vr than n Adl moest M the parmision of LOTH the Gerrmas
Accorediaton 3ody and the bsuryg leborstary. Calbeation Oaralicates witheut SEreture are not salld. Thia oalbnatioe
cortcate Nat 2een gereraIng sinctroccaly

Qiesey L0 SNA © A Asr 23450 g AteerBaTerT A TENETraTe! mevdon Auarige oder Asteniopan Aas, fee fev
Caretmupung sowaty der Dastschen AUrasTeYusgssinle o0 such fos cuntatensat a0 Ionams LaltrersrAnre
shee Lntesc A hodes hnve SOOZE T Ovser KaTrarsct ev) wor e oletIranact oanagt

Sew Wead of the (M v e Whamsteny Facwa i (Ve

Cutan LevigL (0 M CTUa TR e et

2809 2018 9 0”1" a‘ -
. (T 2 S —

Sy Poaye Dherd Worim s Toarwrdar Sud Maveges
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- —_—
1615032
o
15100000

09/2016

Caleravon object Cup Avmmrometer

L e e g

Calbration procedure * Duntache WirdGuard Wind Tunne! Services: QM-KL-AX-VA
Mviiegetian Based on follow ing standards
* MIASNET Anemometer calbraton procedire
¢ ECH1800-12-1 Powwr performarce measurements of dectricty procong
wind turberes
* EC61400-12-2 Power performance of electricity producing wi nd turbines
bamed or racelie aremometry
* IS0 3966 Meas.rerert of Aud in dosed conduits
¢ IS0 16672 Meteorciogy - Sorit aremomatan tharmomaeters

Phce of calbration Windtunrel of Deutscre WindGuard WindTunnel Services GmbM , Varel
O dev Eavwang

Test condtions wird tunnel arey 10000 e’
Wodw Eegeanme

inemometer fronts’ arep 200 e

daometer of mounting pipe 7 mem

tlodcage ratio i CL0[4

OMwWare vwrvon 764

.,
COE 10 PN 5000 GO 0T Bae o1 e et Jerrion S0 DECRRgE COTICLAR I Fo¢ Pl

Ambent condmticay ar temperiture 230°Ce01%
reprtvepbasnpergen
arpreuce WA T et 0INPy

relative ais Pumdny S00%220%

w??mc uncertanty The expanded uncertainty ssugned 10 the measwremert resuts s oblsred bty
oo multiphpng the standard unoartynty by the coverage factor k = 2. It hey been

Getermined in acoordance with DAKS DXD.3. The vedue of the measrang les
wahin the sssgrod rarge of values with » probabiity of 95%
The reference flow ipeed measurerment s traceadle 10 the German NAY
[Pryshaiscn- Techniscre Bundesanata ] 2andand for Now soeed It iy real ted
By uirg & PTH cwned and calrated Laser Doppler Aremometer (Standard
Ungertanty 02 %, »2)

Tona remsarks Colibeatod wien 805 Tyze Seogle Mount
AsiuRte Avvaitergee Anemometer with & metre cabie

Deutsche WindGuard
Wind Turnel Services GmbH, Varel
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Calncavon reseit

e

Statistcal analysiy Sope QL0738 ey /0r) 20 00022 Imysi/1M42)

Offset 01419 mMX 20023 mM
Sandard ervor |Y) 0023 mys
Correlation coeficient 099973

The tel brated semsor complies with the
dermarded lireanty of MEASKNET

Deutsche WindGuard
Wind Tunne! Services GmbH, Varel

1615032
ok

13100100

| 09/2016

OEUTIEW

WINDGUARD
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Clou o outout ot 33 mis 1012 M2

Mhote of the meassrement setup
AT 6 Moo

XOE0M  Co No ARRL BN e | P et Geaged

Wind Tunne! Services GmbH, Varel

Sesnor ot ) M
S Fawapeed + Reskduse

1615032
Paged /st ox.
teye 1518000 (0
09/2016
w representation of the resuk
G A St ey Ws fogedaiey
5 Caliveution No: 1615032; 3384; FHRZ
g - a2
1" - . 9.1
g 10 R . . i
. . . 0
i | 1.1 ¢t : i
-
] .
§ 1 . o1
° 42
L] 0 at ©0 10 100 0 143 1°0 1m0 20

oeuTsOw
WINDGUARD
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Anemometer 2 (89,5m) Serial Number 3886:

Deutsche WindGuard DEUTSCHE

Wind Tunnel Services GmbH, Varel WINDGUARD

accredited by the / akkreditiert durch die

Deutsche Akkreditierungsstelle GmbH

as calibration laboratory in the / als KoVbrierioboratorium im

Deutschen Kalibrierdienst DKD

Calibration certificate
F3V0Nerschew La08rierrecnes

Cup Anemometer ™s abator ertficme doourents ™e

racwabrity to rasconl STNEOL, Wiy red e

Windipeud LTD e vty of messuremert scoorting to e

Irtarrations’ Systen of Uss (30)

Denbighshire LL1E 2A3 The OAMS s sgratory to T mutietersd

- sgreements of the Ewrogesn coopentune for

ALOOM Adredtatios [RA] wd of Pe Mmermataned

L orsnory Acred ation Cocpereton (RAZ) for

e he reetud recogrisen of cll beat on (et oates

s The wer & olged 19 Sews Te object
recaiareted ot spropTale roavenis

Dlvser Gpltvienchen dobameresat e Mgk

Sitrung auf mencecir fhvma'e By Oonstelbary

for Endatee i (deramstmumang o daw
Order No. Meragnatsiar Ottevangpsren [SiL

Agroperuevee: D QA5 5t Untersechesr dv matiorera'ee

(aerarvammen dw fwrages (0 agervtce far

m&v' Adrodtetee  BA) aw  dar  etervatony

Lodamtory Acorasoosye Ceoperaton (CACQ sar

Number of pages PRCVAIPM Anactariing @ Usltnershene

AnraN ow e For e Fnboltng sver angememsanes Frint swr

WwderAclung der Eabnanucy 41 dor Semvtaer

Date of Calibiration WA 2016
Cotaw dw Exkewinng VETNtwOrTACh

Vestas Manufacturing AS%

Ths coaltrstion cartficats may mot be meproduted other Than 11 Adl mcest with the sermrsses of Lots the Germean
Ascred tation Body end the imaing stormory. Calanation cenioates aitheut Sgwtere are 2t w38 Ths ltranen
carthzane P Deen pererated elaco racaly

Oveser Cpitmerschae dorf nur votitasdg asd annerdnger! solawerdentet m A‘u.o' e Argierinpes Sesirfen der
Geeetvraung 1ewall da Devturhen Abbred terurpustety sl auch des oug As\towgchene
i LetmacAnft bodan tevwe SLtgter Ovser K20 SAGD mrde st tronch arrenp’

(e ee) ¥ T AR e Wby Py e urpe
Cad Saortede

8002018 9 0’157 ﬁ

A Ve e Wetm v ee Tocrwdns D W owsngey
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| 1615034 |
| S — |

Pagen 2/4 K-

S 15160010

osuolﬂ

Calration object Cup Avemometer
L L

Calbration procedere * Devtsche WinoGuard Wind Tunnel Senvices OM KL AX.VA
faidrierverfvives 83500 0 lohewirg stercards
* MEASNET. Arerometer Calbration procedere
* BC L1400 12-1 Power performance measurements of doctric Ly producng
wing twbnes
* 1EC 61400-12-2: Power performance of eectricky producing wi nd turbines
béned en naceile anemometry
* 50 356& Messuroment of Sus n dowes conduits
* 150 16622 Metsnrology - Soric anemometey /e mamaeters

Place of calibration Windtunred of Deutsche WindGuard WindTurned Servicms GmbM , Vared
O Sev Koy

Test condtom witd Tanngl ires 10000 c*
Memtws »pagey

nemometes frontal drva 20 o
dameter of mountirg ppe

tlodkage ratio o004
witware vers on

O TR TR 1000w 0ot an 81 1N S0RT ACEY %) OChIgE CONECLER I BAC BIY

Ambient consions ar Wmpenstyre A3Cr01°C
TP GLBAR L&
7 pressure WIS Waz 03 e

relstive dir humidey BINL20%

Mm‘r‘v‘l wrcertainty The exparded uncertanty s gred Lo the mesmurnment resdts (s obtated by

Mt medtiphying the STanand uncertainty by the coverape factor k = 2. It hai been
detanmined in Condints with DWGSE-DED 3 The vale of T mewssrsrd lies
wINN e dsspred range of values with 3 probebility of 93%
The reference flow 1peed measurement s racmatie 1o the German NI
[Pryvicalacn-Techvische Burdesanstalt) sangard 107 Now Woed Risreslane
by using 3 PTB owned and caliteated Laner Doppier Anemometer (Standard
Uncertaingy 02 % 2]

eﬁm remarks Calitr sted win 40% Type Single Mount
JaadaNrw ATwTLOOR Acemometer with 3 metre cable

Deutsche WindGuard
Wind Tunnel Services GmbH, Varel
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1615034
ox
131400199

09/2016

Catbration resuit

N et e

ronrtmwy o3

Sope O.0070% (/s LML) £0.00016 (sl M1)
Offset 01727 mfs Q008 m/s

Standerd eerer [Y) 0018 ™)

Correiation coeftchenmt 097

The calbeated sermor compiies with the
demandes Insarty of MEASNET

Deutsche WinadGuard
Wind Tunnel Services GmbH, Varel
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1615034
ox
13140.01-00

——

09/2016 |

Graphical regeesentation of the result
e Aw el ) 65 frypedvin

Cafibration No- 1615034; 3306; FHS8

o
° 0 E2l 0 L

Cokialited oulaat of 10 res: 101 2 M2

i “w 102

"
Senner oul / M2
. FRwapeed ¢ Beakiuse

Pheto of the meassrement setup
PON 3 M sxten

M0N0 Tl Na MOASOM SN 2N (e Wi iCvoréd

Fonmark The propormions of the set <z rrey Not De 700 10 Wle T 15 IMag ng geometry

Deutsche WindGuard SIUTECMWE

Wind Tunned Services GmbH, Varel WINDGUARD
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Anemometer 3 (45m) Serial Number 3889:

Deutsche WindGuard

Wind Tunnel Services GmbH, Varel

DEUTSCHE

WINDGUARD

accredited by the / akkreditient durch die

Deutsche Akkreditierungsstelle GmbH ga@: ((Dakacs

a5 calibration laboratory in the / ols Kolibrierfaborotorium im

DKD 1615038

Deutschen Kalibrierdienst

Calbration certificate
LaNrierschan
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Humidity and temperature VAISALA. Serial number: M2430127:

1¢1)

Conficam report no. HEL. 16240100

CALIBRATION CERTIFICATE

Humisty and Temperatore Probe HAW 155

M43 27

Vaissis Oy, Finfand
Calibration date 10h June 2016
Tro sbowe netrument was oM raied Dy COMPIING the reedngs of he FarTumant 1o woking $1a°dards of tha manuecture. The
referenod hunidly was calodated fraon ceapont tasperstre and ROl fddngs wiih w sacepion of he dlost
condtion hist was mossured o3 relaive humidly. Dowpoid temperatus wies moosred wih 3 373 LHX dewpoint meter
Temgeratue and reidtve humdly were muaksured wih two Baotnry workieg stasdards A the Ime of sbpmmes. Hhe netrument
Caacribed A2owe Mt By Oparalng specHicanons

The 373 LHX deapaint meter hics been caltested i Cantre for 2y 9nd accredilition (MKES) by uning o MIKES working
standard aceabie 1 Natoral metilile of Standarde and Techroiogy (NIST). The sempemiure reodngs of the VAory wirkkng
SUNTRrd Narve Dean Culbruted a wn 1SONEC 17029 accrediied cabrason oy (FINAS), Vassls Manyurement Sandarcs
Latoratory (ML) by usng MSL workieg standards tracestie 1o NIST. The relstres humicly readings of the fackxy workng
Sndards hive beon calbeatod 4l the Vieisde fuciory by uming o 373 LMX dewpoint mekr

Humigity cality resuls
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> y

Mumidity
difference
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tompersture tompe rature

c ] WRM *C ‘c WRM
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+332 *s 1.8 . -04
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+ 780 2182 . XN
“98 ) «21 8 + QS

2143

e1m2

s2122
« 2141

Temperature
probe difference
temperature
c “c
2182 + 001

+218

Equigment used in caliteation
Type Serial number
NEW ST 110404
PTUNO/TY HOT20004
HMTSS/T E4420203
PTUXCO 7 R HOTI0004
HMT3AT /R E4420203

Caflbration date
2015-08-01
201601056
20151229
2016.06.24
201608-24

Comficate number
M-18H003
XO08-YOX210
X008 YOX16

H54- 8221001

HO4- 16221002

! (95 % conf lovel, k=)

Homidity 2 08%WRH R 0. 40%AH, 2 1ONRH R 40, 07%R

Temparatire £ 0 10°C

Ambient condiions / Humidity 38 + O%RM, Temperature 21 2 1 °C_ Pressurs 1001 1 1 M
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1(1)
Catlicids report no. Ml - 1B250000

CALIBRATION CERTIFICATE

Irmtrument Humdty s Temperatae Probs HWMF165
Orcer code A2GE1 1AM A1ADA

Saral rembar M2

Manutattures Vasal Oy, Firland

Calibration date 20m June 2018
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W W L
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Equé pmesrdt Lmsed In calBsradion
Typa Saral mumesr Calirstion date Certificate rumbar
HPMETTA USITOM 0 10150500 1230-307067 100
Uncartainty ( 95 % confidencs el k=2)
Vdtage 0 00088V

Amblent conditions ) Husidly 45102 S%RH Temgemioel? 50 ¢ 2°C, Pressure 4016 40 £ 20 rPa
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Barometer VAISALA. Serial number: L2630181:

Cantifcate rpon =0 H11-15200004
LRI R B I

CALIBRATION CERTIFICATE

Instrament PTE2 10 Class C Spnal barometer
Serlal numbder 12630181

Manutacturer Vsals Oy, Friand

Catbration date 25* Jne 2015

The abow iratrumert was calteated by COTPaNng Pe adngs of e imtumnen! B he foctory working stancland of Vesas
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Calibration resuits
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Trpe Serul number Calivration date Centificats number
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Unoertainty | 55 % confidence vel, 2|
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Q
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4.10 Status Sensors

TM TIVANO

SENSORES OK NO OK N/A Comments
Anemometer 1 X The sensor appears like “0” because the anemometer is from the consultant.
Anemometer 2 X
Anemometer 3 X
Wind Vane 1 X
Wind Vane 2 X
Temperature Sensor 1 X
Humidity sensor 1 X
Rain detection X This sensor only perform a signal when it’s raining.
Barometer X
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4.11 Conclusions and pending issues

Conclusions and pending issues

Revision Date Pending issues

0 24/04/2018 1. The consultant windspeed sensor (TOP) It will be replaced by an EDRP windspeed sensor when the PCV finalize.
2. The off-grid PV system is installed in the mast but it wasn’t connected due the possibility of losing Vestas
warranty, so is expected to be installed after warranty of one year coverage.

Operational Support Met Mast — Engineering and Construction



Progetto per la costruzione di un impianto di produzione di

renewables energla.elettnca 'da fonte eolica con potenza di 37.1 MW e Settermbre 2019
opere di connessione alla rete
Studio Anemologico
6. PERMESSO A COSTRUIRE DELL’ANEMOMETRO DI RIFERIMENTO
Relazione specialistica | -11 ‘




| Bollo assolte virtualmente
| al sensi degli artt. 46 e 47 del

CITTA’ DI LAVELLO D.P.R. 1.445/2000
Provincia di Potenza ik
SETTORE IV — SERVIZI AL TERRITORIO | Marca da bollo €. 16.00
0. 011611 70451”“ del

12/04/2017

Permesso a costruire n° 006 del 2017

IL RESPONSABILE DEL IV SETTORE
SERVIZI AL TERRITORIO E LAVORI PUBBLICI

VISTA Ja richiesta del Sig. VENERONI Gianluca nato a Milano (MI) 1'8 maggio 1963 ed ‘ivi

residente alla via R. Lepetit n.8/10. in qualita di amministratore dele lella societa Tivano srl

con sede in Milano alla via R. Lepetit - P.IVA 0863

—_
/
/

370969. tendente ad otienere il permesso a
costruire relativo all'installazione di una torre anemometrica su terreno sito in loc. Sterpara del
comune di Lavello, identificato catastalmente al Fg. n.65 p.lle 47 e 82 ricadente in Zona agricola del
R.U. vigente, presentata in data 30/01/2017 prot. 1239 ed integrata in data 13/04/2017 e

08/05/2017

VISTA la comunicazione del Dipartimento Infrastrutture e Mobilita, Ufficio Difesa del Suolo d

ella
Regione Basilicata. di avvenute deposite relativamente alla Denuncia dei lavori per deposito (art.2
LR. 38/97 e artt. 93 e 94 del DPR 380/2001). Rif. Fascicolo n. 7911 prot. n. 30671 del
21/62/2017

VISTO i1l DP.R n. 3802001 e succ. mm. e ii.:

VISTO il Regolamento Urbanistico ed il Regolamento Edilizio Comunale vigenti:

'e UbE1 e

VISTO il Decreto 10 settembre 2010 del Ministero dello Sviluppo Economico "Linee guida per
l'autorizzazione degli impianti alimentati da fonti rinnovabili".

Cﬂ

DATO ATTO che ai fini del rilascio del presente permesso. il richiedente ha versato:

- la somma di € 61.00 per diritti di segreteria:



RILASCIA IL PERMESSO A COSTRUIRE
Al Sig. VENERONI Gianluca el VNRGLC63E08F205I

relativo all'installazione di una torre anemometrica su terreno sito in loc. Sterpara del comune di
Lavello, identificato catastalmente al Fg. n.65 p.lle 47 e 82 ricadente in Zona agricola del R.U.
vigente. sotto I'osservanza delle vigenti disposizioni in materia edilizia. di igiene e di polizia locale
in conformita al progetto presentato e secondo la perfetta regola d’arte. perché riesca solida.
1gienica, decorosa ed atta alla sua destinazione, tanto per i materiali usati quanto per il sistema
costruttivo adottato. nonché sotto 1’osservanza delle prescrizioni appresso riportate

Daio atto che I'intervento € autorizzato ai sensi di quante riportato nel Decrete 10 settembre
2010, al termine della sua funzione a servizio del parco eolico "Il Finocchiaric" a cui
connesso, € prescritta la dismissione ed il ripristino dello stato dei luoghi prevedendo la -
rimozione di tutte le opere fuori terra.

[4-2

T lavor: dov*anno iniziare entre un anno dalla data di rilascio e terminare
entre tre anni dalla predetta data (art. 15 D.P.R. 06 Giucno 2001 n. 380) .

PRESCRIZIONI GENERALI

1) Dovranno wrovare applicazione tutte le norme sulla prevenzione degli infortuni sul lavoro:

2) Ldiritti dei terzi debbono essere salvi. riservati e rispettati in ogni fase dell’esecuzione dei lavori:

Deve evitarsi in ogni caso di ingombrare le vie e gli spazi pubblici adiacenti e debbono essere ‘adottate tutte le
cautele atte a rimuovere ogni pericolo di danno a persone o cose;

(5]

4) Il luogo destinato alla costruzione di che trattasi deve essere chiuso con assito lungo i lati prospicienti le vie, le aree
0 spazi pubblici

Per eventuale occupazione di aree e spazi pubblici si deve ottenere apposita autorizzazione dell’Ufficio Tributi
Comunale. Le aree ¢ spazi cosi occupa{f debbono essere restituiti nel pristino stato. a lavoro ultimato o anche prima
su richiesta dell’Ufficio Tecnico Comunale. nel caso che la costruzione venisse abbandonata o sospesa oltre un certo
tempo:

th
Sy

b

7). Gli assiti di cui al paragrafo 3 od altri ripari debbon
lanterna a luce rossa da mantenersi accese ds
illuminazione stradale;

8) Gli Uffici Comunali si riservano la riscossione delle tasse speciali e degli =y
risultassero applicabili ad opere ultimate a teno éfi relativi regolamenti:

9) L’allineamento stradale e degli altri eventuali rilizvi rig

¢ un funzionario
dell’Ufficio Tecnico previo sopralluogo da effetm 2 T a € In presenza del Direttore dei ]

10)E" assolutamente vietato apportare modifiche di qualsiasi genere a progetio approvato, pena i provvedimenti sanciti
dai regolamenti in vigore e 'applicazione de nzioni comminate dalla gge: '

I1)Dovranno. infine, essere osservate le norme e disposizioni di cui alla Legge 5 novembre 1971 n° 1086. sulle opere
in conglomerato cementizio normale e precompresso ed a struttura metallica, nonché le prescrizioni costruttive di
cul alla Legge 25 novembre 1962 n°® 1684. avente per oggetto “Provvedimenti per I'edilizia. con particolari
prescrizioni per le zone sismiche™:

12)11 titolare della concessione. il direttore dei lavori e I"assuntore dei lavori sono responsabili di ogni inosservanza cosi
delle norme generali di legge e di regolamento. come delle modalita esecutive fissate nella presente concessione:

oge
13)Per le costruzioni eseguite in difformita della concessione si applicano le sanzioni amministrative di cui all’art. 15
della legge 28.1.1977 n° 10, nonché quelle penali di cui al successivo art, 17.



Il rilascio del permesso di costruire non vincola il Comune in ordine a lavori che il Comune stesso
ntendesse eseguire per migliorare i propri servizi (Viabilita, illuminazione, fognatura. impianto
idrico, ecc...) in conseguenza dei quali non potranno essere pretesi compensi o indennita salvo
quanto previsto da leggi e regolamenti.

ALLCINIZIO dei lavori dovra essere collocata, all’esterno del cantiere, ben visibile al
pubblico, una tabella con le seguenti indicazioni: Ditta proprietaria, Impresa, Progettista,
Direttore dei lavori, Estremi del presente permesso. ~

IL-RESPONSABILE DEL SETTORE IV
Servizi al Territorio e Lavori Pubblici

N\

—y

Ing. Raffaele L.

<i:‘f"f’i3§\<(©



Progetto per la costruzione di un impianto di produzione di

renewables energla.elettnca ‘da fonte eolica con potenza di 37.1 MW e Settermbre 2019
opere di connessione alla rete
Studio Anemologico
7. TABELLE DISPONIBILITA’ DATI DI VENTO
Relazione specialistica | -12 ‘




DISPONIBILITA' DEI DATI RELATIVA AL PERIODO: 01/05/2018 - 31/07/2019

[ X |DISPONIBILITA' DATO (100%)

[ + |DISPONIBILITA' DATO (parziale)

[ - ]oATINON DISPONIBILI

MAGGIO 2018 2|3]a|s[6]7]8 10|11 12|13 [14]15] 16| 17|18 19] 20| 21| 22] 23] 24 25| 26| 27| 28] 29 30] 31
VELOCITA' 95M - - -] -1 - -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-71-1-
VELOCITA' 89.5M X | x| x[ x| x]x]|x X | x| x| -]+ + [ x[«{ x| x| x[x{x]x][+«[«]+]+]x]x]x]x
VELOCITA' 45M - - -] - - -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-71-1-
DIREZIONE 89.5M X | x| x[ x| x]x]|x X x|+ -+ + [ x[+{ x| x| x|[x|{x]+]+[+]+]+]x]|x]x]x
DIREZIONE 45M x| x| x[ x| x]x]|x x| x| x[ x| x| x| x[ x| x]x|[x[x|x]x|x|[x]x]x]|x]|x]x]x
GIUGNO 2018 2|3]4a|s[6]7]8 10( 1112|1314 15] 1617|1819 20| 21|22[ 23] 24|25 26| 27| 28] 29] 30
VELOCITA' 95M - - -0 -] - - -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-7-
VELOCITA' 89.5M X | x| x[ x| x]x]|x X | x [ x[ x| x| x| x[ x| x]x|[x[x{x]x][x|[x]x]x]|x]x]x
VELOCITA' 45M - - -] - - -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-7-
DIREZIONE 89.5M X | x| x[ x| x]x]|x X x [ x[ x| x| x| x[ x| x]x|[x[x{x]x][x|[x]x]x]|x]x]x
DIREZIONE 45M x| x| x| x| x]x]|x X | x| x[ x| x| x| x[ x| x]x|[x[x|x]x|x|[x]x]x]|x]x]x

LUGLIO 2018 2|3]4a|s[6]7]8 10( 1112|1314 1516|1718 19] 20| 21| 22] 23] 24 25| 26| 27| 28] 29 30] 31
VELOCITA' 95M - - -1 -] -1 - -1 -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-71-1-
VELOCITA' 89.5M X | x| x[ x| x]x]|x X | x [ x[ x| x| x| x[x{x]x|[x[x|{x]x][x|[x]x]x]|x]|x]x]x
VELOCITA' 45M - - -0 -] - - -1 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-71-1-
DIREZIONE 89.5M X | x| x[ x| x]x]|x X x [ x[ x| x| x| x[ x|+ x| x[x{x]x][x|[x][x]x]|x]|x]x]x
DIREZIONE 45M x| x| x| x| x]x]|x x| x| x[ x| x| x| x[ x| x]x|[x[x]|x]x|x|[x]x]x]|x]|x]x]x




AGOSTO 2018 10(11|12]13|14|15|16(17| 1819|2021 |22(23|24|25]|26|27|28(29|30]31
VELOCITA' 95M -l -1 -(-1-1-1-1-1-1-1-1-1-1-1-01-1-1-1-1-1-1-
VELOCITA' 89.5M XTI X[ X[ X]|X]|X]|X]|X[X[X]|X]X]|X]|X[X[X]X]X]|X]| X[ X]|X
VELOCITA' 45M -l -1 -(-1-1-1-1-1-1-1-1-1-1-1-01-1-1-1-1-1-1-
DIREZIONE 89.5M XTI X[ X[ X]|X]|X]|X]|X[X[X]X]X]|X]|X[X[X]X]X]|X]| X[ X]|X
DIREZIONE 45M XTI X[ X[ X]|X]X]|X]|X[X[X]X]X]|X]|X[X[X]X]X]X]| X[ XX
SETTEMBRE 2018 10(11|12]13|114|15|16( 17|18 19|20 21|22(23|24]|25|26|27 28|29 30
VELOCITA' 95M -l -1 -(-{-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-
VELOCITA' 89.5M X X[ X[ X]X]X]|X|X[X[X]X]X]|X]|X[X[X]X]X]X]|X]|X
VELOCITA' 45M -l -1 -(-{-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-
DIREZIONE 89.5M XTI X[ X[ X]|X]X]|X]|X[X[X]|X]X]|X]|X|X[X]|X]X]X]|X]| +
DIREZIONE 45M XTI X[ X[ X]|X]X]|X]|X[X[X]X]X]|X]|X[X[X]X]X]X]X]|X
OTTOBRE 2018 10(11|12]13|14|15|16(17| 1819|2021 |22(23|24|25]|26|27|28(29|30]31
VELOCITA' 95M -l -1 -(-{-1-1-1-1-01-1-1-1-1-1-01-1-1-1-1-1-1-
VELOCITA' 89.5M -1 -1-{-{-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-
VELOCITA' 45M -1 -1 -(-1-1-1-1-1-01-1-1-1-1-1-01-1-1-01-1-1-1-
DIREZIONE 89.5M -1 -1-(-{-1-1-1-1t-1t-1-1-1-1-1-1-1-1-1-1-1-1-
DIREZIONE 45M -l -1 -{-1-1-1-1-1-1-1-1-1-1-1-01-1-1-1-1-1-1-
NOVEMBRE 2018 10(11|12]13|114|15|16(17| 1819|2021 (22|23 |24]|25|26|27 28|29 30
VELOCITA' 95M -l -1 - - - - - - - - - - - X XXX XXX
VELOCITA' 89.5M X[+ X X[ X X]| X[ X]|X[X]|X]X[X]|X]|X]|X]X[X]X]X|X
VELOCITA' 45M -l -1 -1-{-1-1-1-1-1-1-1-1-1-1-01-1-1-1-1-1-
DIREZIONE 89.5M X[+ X X[ XXX X]|X[X]|X]X[X]|X]|X]|X]X[X]X]X|X
DIREZIONE 45M X X X[ X[X]|X]X]|X]|X[X[X]X]X]|X]|X|[X[X]X] X]X
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