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Introduction to EDP Distribuicao
Brief characterization of the distribution network

Installations and equipments operating by the end of 2008

HV/MV and MV/MV Substations A 2007 7 08
Number 397 (+3,9%)
Rated power (MVA) 15 726 (+2,4%)

HV and MV Distribution Lines

HV lines 60kV, 132kV (km) 8 840 (+3,9%)
MV lines 6kV, 10kV, 15kV, 30kV (km) 72 314 (+1,6%)
Total length (km) 81155 (+1,8%)
MV/LV Substations

Number 61157 (+2,2%)

LV Distribution Grid
Total length (km) 133 702 (+0,8%)

1 coscclbon’
{17 pomeciben)

Supplying 6,1 millions of Customers
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PQ Monitoring Regulation

Portuguese Quality of Service Code

Main requirements of the Portuguese QoS Code, issued in January of 2006

 Voltage quality monitoring
 HV and MV distribution networks > Monitoring MV busbars of all HV/MV substations during at least 1 week, every 4 years

« LV distribution grids > Monitoring at least 2 MV/LV substations per municipality (total of 278 municipalities in Portugal
mainland) during at least 1 week, every 4 years

* Annual selection of installations for PQ analysis
* Ensure an yearly balanced distribution (geographic and quantitative)
* Focus on areas of higher concentration of Customers sensitive to PQ disturbances
* Ensure that the number of yearly monitoring weeks is maintained or increased every year

« Coordinated to the monitoring program of the TSO (REN) in order to record correlated PQ data

» Customer complaints > PQ measurements at the Customer entrance or in the network shall be performed

MV and LV Customers > Voltage accordance to the NP EN 50160 standard and voltage dips characterization as defined
in the Annex IV of the Portuguese QoS Code

e 60kV Customers > Voltage accordance to the requirements of the Annex IV of the Portuguese QoS Code
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Resources and Methodology
PQ Monitoring Platform

PQ Management Center
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Resources and Methodology
PQ Recorders

Model Photo Basic IEC 61000-4-30 Quantity Main
(Manufacturer) Characteristics Class Applications by EDP

Qwave Premium PQ Recorder

3 months campaigns in

(Qualitrol) 4U+4I or 4L{+4U Class B 19 HV/MV substations
Portable device

Topas 1000 ] PQ Recorder 3 months campaians in

(LEM) 4U+41 or 4U+4U Class B 7 paig

Portable device HV/MV substations

Qwave Power PQ Recorder

3 months campaigns in

(Qualitrol) 3U+3I . Class B 44 MV/LV substations
Portable device
i PQ Recorder s O
4U+4l or 4U+4V Class A n .
. HV/MV substations
Portable device .
’ PQ assessment in Customers
S'!“eqs R e 2SI A DFR and continuous
(Siemens) Recorder 33 er e
Class B N monitoring in HV/MV
Up to 64 A. Inputs commissioning .
substations
Rack mount
BEN6000O
(Qualitrol) DRF and PQ DFR and continuous
Recorder 15 o e .
Class A T monitoring in HV/MV
Up to 192 A. Inputs commissioning .
substations
Rack mount
&edp
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Resources and Methodology
EDP’s PQ Monitoring Approach

Methodology of the 3 months PQ monitoring campaigns

* Installation of portable PQ Recorders in HV/MV and MV/LV substations for monitoring during 3 months
* Measurement of voltage in MV busbars of HV/MV substations

* Measurement of voltage and current in LV busbars of MV/LV substations

» Appealing to Customers for PQ disturbances reporting
* Potential sensitive Customers are asked by EDP to report PQ disturbances during the monitoring campaigns

* Some Customers perform a short characterization of their machines/processes disturbed by PQ events

* PQ data collection and processing
* Data are collected locally from all PQ Recorders every 30 days
* All data are submitted to a comprehensive integrity analysis and stored in a bulk SQL Data Base

« After each 3 months campaign, all PQ data are processed in order to issue PQ Overview Reports for HYV/MV and MV/LV
substations, sent regularly to the Portuguese Regulator
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Resources and Methodology
EDP’s PQ Monitoring Approach

Voltage characteristics recorded during monitoring campaigns - As required by NP EN 50160
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An independent audit carried out concerning to the year 2008 has stated that procedures and
controls adopted by EDP are effective to fulfil the requirements of the Portuguese QoS Code
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PQ Monitoring Results
HV/MV Substations

Overview of voltage dips recorded in the 285 MV busbars (HV/MV substations) analysed in 3
months campaigns during the 4 quarters of 2008 and the first 3 quarters of 2009

Voltage dips magnitude histogram
All MV busbars - 1 min aggregation window
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PQ Monitoring Results
HV/MV Substations

PQ results from the 285 MV busbars (HV/MV substations) analysed in 3 months campaigns during
the 4 quarters of 2008 and the first 3 quarters of 2009 - Total of 3021 monitoring weeks

Voltage variations
Weeks in accordance fo the NP EN 50140
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PQ Monitoring Results
MV/LV Substations

Overview of voltage dips recorded in the 277 LV busbars (MV/LV substations) analysed in 3
months campaigns during the 4 quarters of 2008 and the first 3 quarters of 2009

Voltage dips magnitude histogram
AllLV busbars - T min aggregation window
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PQ Monitoring Results
MV/LV Substations

PQ results from the 277 LV busbars (MV/LV substations) analysed in 3 months campaigns during
the 4 quarters of 2008 and the first 3 quarters of 2009 > Total of 2772 monitoring weeks

Voltage variations Long term flicker
Weeks in accordance fo the NP EN 50140 Weelks in accordance to the NP EN 50140
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Customers Sensitivity
Main Challenge

Mostly, Customers report production disturbances facing to voltage dips
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Continuous processes supported by PLC, ASD and other electronic devices are very sensitive to voltage dips

Long downtime periods associated to voltage dips

Typical difficulties to adopt immunization solutions and re-engineering strategies to improve the process

reliability
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Sensitivity of several Customers to voltage dips
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Thank you for your attention

www.edpdistribuicao.pt

Nuno Melo

Power Quality Activity Group
nuno.melo@edp.pt
Phone. +351 239 002 542
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