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Introducao

A medicdo dos niveis de campos electromagnéticos (CEM) em locais de acesso publico e junto das
antenas de estaces-base permite verificar o cumprimento dos niveis de referéncia definidos na
Portaria 1421/2004 de 23 de Novembro.

Este relatério tem como objectivo verificar a conformidade electromagnética da estacdo-base da
Vodafone Portugal com a referéncia “PB0O960 CENTRO COMERCIAL LICEU”, utilizando os
procedimentos de monitorizacdo e medicdo dos niveis de intensidade dos CEMs com origem em

estacoes de radiocomunicacoes estabelecidos pela Anacom.

Descricao do local de ensaio

CENTRO COMERCIAL LICEU

Topo ou Fachada de Edificio
PB0960
Rua Mocambique 137 - BLOC, 4430-145 Vila Nova de Gaia
N 41°07'27" 000
W 8°36'11" 000
GSM/DCS/UMTS
16-06-2010
10:55:41 11:08:47

Localizacao do local de ensaio

IMOor 4%

SER=derT

A .4 S
Data das imagens: 26(Jun‘2007 o 236" » elev:111:m Altitude,de visualizagao
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Fotografias do local de ensaio

Foton®1 Foton°?2

(Vista Geral do Site) (Acesso ao Site)

Foton°3 Foton° 4

(Ponto de Medicdo 2)

Descricao dos equipamentos de ensaio

As medicdes foram efectuadas utilizando um equipamento medidor de CEMs NBM-550, com uma
sonda EP0391. Este equipamento encontra-se devidamente calibrado, sendo os certificados de

calibracdo validos até 16/12/11 e 18/12/11, respectivamente.

Nota: Em anexo encontram-se as copias dos certificados de calibracdo e respectivas especificacoes.
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Método de ensaio
Método Descricao Método aplicado
O método 1 deve ser aplicado quando apenas se
Método 1 pretende conhecer o nivel global de campo X
electromagnético.
O método 2 deve ser aplicado sempre que for
. requerido descriminar por frequéncia os niveis de
Método 2
campo electromagnético, ou quando o método 1
nao é apropriado.
O método 3 da INVESTIGACAO DETALHADA deve
Método 3 ser utilizado sempre que os métodos 1 e 2 ndo
forem aplicéveis.
EspecificacOes técnicas das antenas da estacdo-base
Sistema/ Sector | Tipo de antena | Azimute (°)
GSM (Sector A) Direccional 100
GSM (Sector B) Direccional 180
GSM (Sector C) Direccional 260
DCS (Sector A) Direccional 100
DCS (Sector B) Direccional 180
DCS (Sector ©) Direccional 260
UMTS (Sector A) Direccional 80
UMTS (Sector B) Direccional 160
UMTS (Sector C) Direccional 260
Resultados
Ponto de medicaon®1
RMS (V/m) 3,32
Max (V/m) 3,45
Hora Inicio/Fim 10:55:42 11.01.42

Relatério Medicao CEM Estacdo-Base: PB0960 CENTRO COMERCIAL LICEU
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Campo Eléctrico (V/m)

45

PB0960 CENTRO COMERCIAL LICEU
(Medicdo 1)

40 |
35 -
30 -
25
20 -
15
10

+40's

+80s +120s  +160s  +200s  +240s

+280s

+53m

Valor Medido

—— Nivel de Referéncia 41,25 V/m

Ponto de medicao n°2

RMS (V/m)

4,34

Max (V/m)

4,80

Hora Inicio/Fim

11:02:47

11.08.47

Campo Eléctrico (V/m)

PB0960 CENTRO COMERCIAL LICEU
(Medicdo 2)

45

40 -
35 -
30 -
25 -
20 -
15 -
10

+40 s

+80s +120s +160s +200s +240s

+280s

Valor Medido

—— Nivel de Referéncia 41,25 V/m

+5,3m

Resumo dos niveis CEM medidos

Amp. Campo Eléctrico

Amp. Campo Magnético

Densidade de Poténcia

Medicdo | £(v/m] | £,[V/m] | (E/E,)IdB] | HIA/m] | HwlA/m] | H/H)IB] | SIW/mY | S W/m7] | (5/S.)IdB]
1 3,32 41,25 -21,88 0,01 0,11 -21,93 0,03 4,50 -21,87
2 4,34 41,25 -19,57 0,01 0,11 -19,61 0,05 4,50 -19,56

Relatério Medicao CEM Estacdo-Base: PB0960 CENTRO COMERCIAL LICEU
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Conclusoes
Analisando o resultado das medicdes obtidas, verifica-se que os valores maximo e médio de intensidade
do campo eléctrico, detectados no local descrito, se encontram muito abaixo dos valores limite de

referéncia recomendados pela Organizacdo Mundial da Salde e definidos pela Portaria 1421/2004 de

23 de Novembro, cumprindo-se as suas recomendacoes na integra.
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Anexo A: Certificados de calibracao dos equipamentos de medida

Equipamento de Medida NBM-550

narda
Safety Test Solutions

an (B) Communicasons Companry

Narda Safety Test Solutions GmbH
Sanowiesenstrassae 7« D-72783 Pfulingen « Gemany
Phone: +49-7121-9732-0 - Fax: +46-7121-6732.790

Calibration Certificate

Narda Safety Test Solutions GmbH hereby certifies that the referenced equipment has been calibrated by
qualified personnel fo Narda's approved procedures. The calibration was carried out within a certified
quality management system conforming to DIN EN ISO 8001:2000,

The metrological confirmation system for test equipment complies with 1ISO 10012-1.

Object Broadband Field Meter
NBM-550

Part Number (P/N) 2401/01

Serial Number (S/N) B-0940

Manufacturer Narda Safaty Test Solutions GmbH

Customer

Date of Calibration 2009-12-16

Results of Calibration Test results within specfications

Confirmation interval (recommended) 24 months

Ambient conditions @0... gfiﬂ'ﬁmw

Calibration procedure 2401-8700-00A

Pfullingen, 2009-12-16 MANAGEMENT
SYSTEM
A\l
: 7
Person In charpe Haad of Laboratory
R Martin N. Mall
This certificate may only be published in full, unless. penrission for he publiication of Centified by DOS against

an approved extract has baen cbiained in writing from the Managing Direclor,

Certificate No. NBM-550-B-0840-081216-1327

DIN EN IS0 9001:2000
(Reg -No. 69379.0M)

Date of issue: 2009-12-16 Page 10f3
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Narda Safety Test Solutions GmbH /_.\ narda
Sandwissensirasse T - D-7Z783 Plulingen - Gemany
PhONE: +4B-T1214732-0 - Fax: +48-7121-5732.790 Safaty Test Solutions

m@ﬁm-—m. Company

Method of Measurement

The device under test (DUT) represents a three-channel voltage meter offering high accuracy and high
resclution. The DUT s calibrated by applying & known DG voltage 1o each of the inpuls.

Uncertainty of Measurement

The measurement uncertainty staled in this document is the expanded uncertainty with a coverage factar
of 2 {corresponding, in the case of normal distribufion, to a eonfidence probability of 95 %),

The uncertainty analysis for this calibration was done in accordance with the ISOTAG-Guide (Guide to
the expression of uncertainly in measurement). The measursment uncertainties are derived from
contributions fram the measurement of power, reflection, atienuation and frequency, mismalch, stahility of
instrumentation and repeatabllity of handiing,

This statement of uncertainly applies lo the messured valuss only and does not include effects like
temperalure response and long term stability of the calbrated device.

Traceability of Measuring Equipment

The calibration results are traceable to Sl-units according to ISOMIEC 170251999, Physical units, which
are not included in the list of accradited measured quantities such as field strength or power density, are
traced to the basic units via approved measurement and computational methods,

The equipment used for this calibration is traceable to the reference listed below and the traceability is
guaranteed by ISO 9001 Marda internal procedure,

Wonence-! | Manufacturer | Modet Serial Numbar | Cartificats Mumber Cal. Dus Date | Trace (')
S B e e Sl bl o
T e | Agtient J44108 MYATODOSAE | 1-15G7407260.1 201102 Likas

Mote (") For delails on seoredited laborataies please refer o the comasponding homepage: hiig: Faeaw, dicd.infoy

Cortificate Mo, NEM-550-B-0940-001216.1327 Drate of issua: 2008-12-16 Page 2 of 3

Relatério Medicao CEM Estacdo-Base: PB0960 CENTRO COMERCIAL LICEU Pagina 9 de 16
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Narda Safety Test Solutions GmbH
Sandwiessnsirasse 7 - D-72753 Plulingen - Gamany
Phone: +49-T121-9732-0 - Faoo +85-7129-6792-780

Results

Voltage display uncertainty

/_\ narda
Safety Test Solutions

|
Gram: | volage || P | ez | e
| applied Y Uncertainty | ispiay
X 2400 [2.3T6+/-0.024) V +-0.007 | 2373V
¥ 2400V | (237TE+0024)V | +L0.007V | 2573V
Z | 2400V | (2.376+-0.024)V | HOO0TV | 2a7av

Certificate No, NBM-550-B-0640-081216-1327 Dale of issue: 2009-12-16

:n@ﬂmhh—:mm

Maote; Because of an intemal divider the nominal value of the voltage display is 2.376 V.

Paga 3of 3
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Sonda EF0391

Narda Safety Test Solutions GmbH nard a

Sandweasenstrasse 7 - D-72793 Phallingen - Garmany %
Phone: +48-7121.6732-0 . Fax: +48-7121.9732-700 Safety Test Solutions
w@ Communications Company

Calibration Certificate

Narda Safety Test Solutions GmbH hereby certifies that the referenced equipment has been calibrated by
qualified personnel to Narda's approved procedures. The calibration was carried out within a certified
quality management system conforming to ISO 9001-2000,

The metrological confirmation system for test equipment complies with ISO 10012-1.

Object Probe EF0391, E-Field
Part Number (P/N) 2402/01

Serial Number (SIN) A-1022
Manufacturer Narda Safety Test Solutions GmbH
Customer

Date of Calibration 2009-12-18

Results of Calibration

Confimation interval (recommended) 24 months
: i Temperature: (23 + 3) °C

Ambient Conditions Rei. humidity: (20 to 80) %

Calivration procedure 2402-8701-00A

Pfullingen, 2009-12-18 MANAGEMENT

SYSTEM
A
erson @m Head of Laboratory
Riling N. Mol

This certificade may anly be published in full, unless permission for the publicaton of 3

an Bppraved extract has bean cbtainad in writing frem e Managing Director. Certifiod by DQS according to
DIN EN 1SO 8001:2000
(Reg.-Mo. 69379.QM)

Certificate No. 240201-A1022-091218-02858 Date of issue: 2009-12-18 Page 10f5
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Narda Safety Test Solutions GmbH narda
. O - Germa :
mﬂ;ﬁﬁrﬂa—u ?E:E?ow;%t:mzmw Safety Test Solutions
M@wm Company

Method of Measurement

The calibration of RF field strengih probes nwvolves the generation of 8 calculable linearly polarized
elecromagnelic field - approximating to a plane wave - into which the device under test is placed.
Thie probe is calibrated separately from the base meter,

The probe is aligned for maximum interception of the field, i.e. probe's pole is arientated in the analytic
angle (54.74 degrees to vertical E-field vecior). Al each fest frequency the probe is rotated by 360 deg
while taking readings continously. The results are calculsted from the minimum and maximum response

during rotation,
E =E_*E EllipseRatio =10*1 Ee.
e =V Eia *E... ipseRatio =10 *log —=
mn
Frequency Response:
A cormection factor Kis a numerical faclor o compensate the syslematic emor due to frequency response,
K = Em\m‘ J'r'Enm

The correction factor K is stored in the probe memary. When combined with the NEM-5xx Field Meter the
frequency response correction may be enabled.

Field Generation

Set Up "A” (1600 MHz ...):

Calibration using calculated field strength, The probe is positioned with the boresight of & lmearly polarized
hom antenna, The fisld strength is derived from the hom's gain g, the transmitted power of the antenna
and the distance d. The power measuremsnt includss tha power meters response Py * Fy and a fied

attentuation 0.
[ PF,+Deg
E=_In+ LR hiad 4 with 17 ; intrinsic impedance of propagation medium in Ohms
EAF A 6

Reference: IEEE Sid. 1309-1996
Set Up "B" (300 MHz ... 1600 MHz):

Calibration using a transfer standard. The probe is mounted in front of a double balanced ridge hom
antenna. The field strenqgth is set to a known value based on the power meter reading Py, in referece 1o a
calibrated sensor (Eu, Py )

E,
E=FE * Af

Set Up “C" (... 300 MHz):

Calibration using calculaled field sirength. & Crawford TEM cell = used 1o generate the known feld
strength E. The field strength is derived from TEM cell's septum height b, impedance 2, and from the
output powes Pret of the cell, The output power measurement incudes the power meter's response
Py Fy, and a fized attentuation 0.

g JPrEADeZ,

b

Cerificats Mo. 240201-A1022-091218-02858 Date of lssue: 2009-12-18 Paga Zof 5
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Narda Safety Test Solutions GmbH narda

Sandwisensrassa T - D-72793 Phalingen - Gemany

PhONE +8-7121-9732-0 - Eax: HQ—H%GLQT:!E-?W Test Solutions
-@cwumtum

Uncertainties

The measurement unceriainty stalad in this document is the expanded uncertainty with a coverage factor
of 1.98 (corresponding, in the case of normal distribution, 1o a confidance probabiity of 95 %),

The uncertainty analysis for this calibration was done in accordance with the IS0-Guide (Guide 1o the
expression of Uncerteinty in Measurement). The measurement uncerlainties are derved from
contributions from the measuremeant of power, impedance, attenuation, mismateh, length, frequency,
stabflity of instrumentation, repeatability of handling and field unifarmity in the field generators (TEM ool
and anechoic charmbaer),

This statement of uncertainty applies to the messured values only and does not make any implemantation
or include any estimation as to the long-term stabily of the calibrated devica.

Test Equipment and Traceability

The calibration results are traceable to Sl-units according to ISONEC 17025:1990. Phiysical units, which
are not included in the list of aceredited measured quantities such as field strangth or power density, are
traced to the basic units via approved measurement and computational methods,

The equipment used for this calibration is traceasle to the reference listed below and the traceabiity is
guaranteed by IS0 9001 Marda IMernal procedure

“;f:sf;w |Mamfac|ur=r Mosdel Serial Number Certificate Kumiber caD'a?:“ Trace (")
Digital Muftimaer | agient Be4104 MY &TO00B4S 1-A0UTADTI-| 201102 | UMAS
Set-Up "A" (1800 MHz to 3 GHz)
Power Sengar 18GHz agilant B4E1A ST a5a551 -2 IR 2011-08 | LUKAS
Power Sanscr 18GHZ agilant EHE1A LRETagans2 =TT 2011089 | LKAS
Power Maler, Two Channael | agilent 44194 MY 40330440 1-ZIT 14008210 201109 | UKAS
Calliper Preisses O-B00mm A0121016 B4UT24 DKDH-1 2001 DB-05 () DD
Sat-Up "B (200 MHz to 1600 MHz)
E Fiald Refarance Prode Harda oz | vonT 801C1734 & 51300637E i# s
Power Sensor 18GHz agilent Gaf1A LIS3T2006T0 1221 T21 46431 201108 | UKAS
Prorweer Mater, Two Channel | agient E44158 GR43311917 122950250014 | 201111 | UKAS
Set-Up "C™ (100 kHz 1o 300 MHz)
Drxpth Calliper Fraisser 0-300mm 220721020 BSDT I3 DKD-K- 13001 0505 [LJ] DD
Veclor Metwork Analyzer R&S Ve 100032 0083 DKD-K-18104 D508 ) DKD
Calitration Kit, S00hm M R&S Zv-I 100072 EEE53 DHD-K-18401 0304 (# KD
Sangor 500Rm
DG, A8GHE R&S NRY-Z51 100508 Of38 DRD--18001 Jooa-08 | 201108 | DKD
AF-Milivoltmeter RS URVES 100305 120 DeD-e-10101 Jooa0e | 301106 | DED
Atbarator Winschal |49-20-33 & 44-10 KHOSE/BE5534 | 3234 DKOK-00501 200805 | 201905 | OKD
") For details on sooredited Bboratones please refer to e coresponding homs page:
Fittp:wemw dhd infal DD
hittpeMsitimge.to.err i SIT
hitp:itawstukas comd UKAS
¥} Cal Dus Dabe s imelevant a8 squipment |5 3 raference standard but not & warking standand
Cerlificate No. 240201-A1022-091218-02858 Date of issue: 2008-12-18 Page 3 of 5
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Narda Safety Test Solutions GmbH Q narda
Sandwiesensirasse T - D-T2793 Plulingen - Ganmany .
PhONS: +4B-T129.5732-0 - Far: +49-7121-6712.700 Safety Test Solutions

an () Communicaton Company

Results
Frequency Response and Ellipticity

The frequency response is measured with instrument setting: Apply Correction Frequency = OFF,

l Meas, I Correction
v o Uncertainty " vim m S

0.1 6.15 0.5 425 1.445 023

02 B.15 0.5 4.98 1.236 a7

0.3 614 0.5 522 1176 015

1 6.1 0.5 562 1.088 0.15

3 6.08 0.5 5.85 1.040 0.3

10 6.14 05 513 1.002 012
2712 6.14 0.5 625 0.981 011
100 BAT 0.5 662 0.931 0.10
200 6.1 0.8 6.36 0.960 012
300 6.08 0.8 6.13 0.992 .10
500 6.21 1.5 G.40 0.970 013
750 B.15 1.5 G.14 1.002 0,06
1000 6.12 1.5 6.66 0.918 018
1800 6.16 07 6.83 0,902 017
2450 B.14 0.7 5.87 1.047 0.26
2700 611 [ 5.08 1.202 0.37
3000 6,15 0.7 4.70 1.309 0.58

Flatress (1 - 1000 MHz): +-0.74 dB
Flatness (100 kHz — 3000 MHz): +/-2.05 dB

Max. Ellipse Ratio (1 - 3000 MHz):  +/-0.58 dB

[*} The frequency response correction data Is stared in the probe memory, When the probe is connected
1o a NBA-5xx Field Meter the implamented frequency response comection may be enabled. This is done
by selecting the desired frequency and the setting: Apply Correction Fraguency = OM.

Adjustment (informative):
Gain multiplier = K = 1,0040

Certificate Mo, 240201-A1022-091 218-02858 Dt of issus: 2008-12-18 Page 4 of 5
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HNarda Safety Test Soluti GmbH
Sandwesensiasse 7 - D—;;;aﬂglslingm + Garmany narda
PhORE: +43-7121.9732.0 - Faw +40.7121-9732.700 Safety Test Solutions
an{E)Communicaties Company
Frequency Response

Frequency response data with sefting: Apply Correction Fraguancy = QFF.

Frequency Response
HE-'_? T —T T i ———— —

Frequency in MHz

Correction Factor

01 1 0 100 1000 10000
Freguency in MHz

Cortificate Mo, 240201-A1022-091218-02858 Date of issue: 2009-12-18 Page Saof 5
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Anexo B: Especificacoes técnicas dos equipamentos de medida

Marca Narda

Modelo NBM-550 com Sonda de Campo Eléctrico EF0391
Data da Gltima NBM-550 16/12/09
calibracdo Sonda EF0391 18/12/09

Banda de Frequéncias | 100kHz—3 GHz
Gama de Amplitudes | 02—320V/m

Gama Dinamica 64 dB
Resolucdo 0.01V/m
Tipo de Sensor Sistema baseado em Diodo
Dimensées Medidorde | ¢ 06076 mm | Sonda | COMPrimento—318mm
campo Diametro— 66 mm
Peso Medidorde | 5504 Sonda | 90g
campo
Incertezadex (c u(x))
Grandeza u(x) (3 (cux))?[% '
Valor [%] Pr. Dist.; k uoar [%] [dB]
Flatness +26.62 Uniforme; + +15.37 1 +236.20 10.53
::Z:;‘zza na +18.85 | Normal;1.96 | +9.62 1 +92.50 5.69
Linearidade +8.39 Uniforme; 3 +4.85 1 123.48 1.83
Isotropia £12.20 Uniforme; +3 17.04 1 149.63 3.50
Temperatura +2.33 Uniforme; 5 +1.34 1 +1.81 0.16
Incerteza Padrao n 2
) u (y)=,f Y (ci(x7) +20.09 % 1.59 dB
Combinada ¢ ,»:1( )
Incerteza o
Expandida (95%) KNG 3938% ~88d8
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