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EDP Group - from a local electricity incumbent to a global energy player with a strong presence in 
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# Present in the 
ElectricSector in Dow 
Jones Sustainability 

Indexes

#3 World wind 
energy company

#1 Europe
hydro project

(+3,5 GW  under 
development)

#1 Portugal  industrial 
group

260     Employees
3 422  Installed Capacity (MW)
9 330  Net Generation (GWh)
100%  Generation from renewable sources

USA/ Canada

2 635          Employees

2 831 651  Electricity Customers

1 874          Installed Capacity (MW)
8 043          Net Generation (GWh)
100%          Generation from renewable sources
24 544        Electricity Distribution (GWh)

Brazil

7252           Employees

6  053 509 Electricity Customers

271 576     Gas Customers

10 992        Installed Capacity (MW)

34 364        Net Generation (GWh)

51%             Generation from renewable sources

46 508        Electricity Distribution (GWh)
7 138           Gas Distribution (GWh)

Portugal

34        Employees
363      Installed Capacity (MW)
705      Net Generation (GWh)
100% Generation from renewable sources

France/ Belgium

14        Employees

Italy

21        Employees

United Kingdom

51        Employees
475      Installed Capacity (MW)
621      Net Generation (GWh)
100% Generation from renewable sources

Poland/ Romania

2 038          Employees

1 015 543  Electricity Customers

787 869      Gas Customers
6 087           Installed Capacity (MW)
15 331         Net Generation (GWh)
37%             Generation from renewable s.
9 517           Electricity Distribution (GWh)
48 447         Gas Distribution (GWh)

Spain

Mexico
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EDP Distribuição andEDP Inovação ςfactsandfigures

245.000
Km

Percent of the electricity distribution 
network owned in mainland Portugal

Distribution network 
approximate length

6
Million

Approximate number 
of customers served

EDP Distribuiçãois the EDP Group's company operating in the regulated distribution and 
supply businesses in Portugal. EDP's distribution activity is regulated by ERSE (Entidade
Reguladorados ServiçosEnergéticos) which defines the tariffs, parameters and prices for 
electricity and other services in Portugal.

EDP Inovaçãois the innovation arm of EDP Group, promoting value-adding innovation 
within the Group by leading the adoption of new technological evolutions and practices. 

Open innovation approach

Client-
focused 
Solutions

Smarter
Grids

Cleaner 
Energy

Data Leap

5 strategic innovation areas
Entrepreneurship & Venture Capital ecosystem

Storage
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Smart Grid

Thetransformation of the energysector addsnew challengesto the DSO, demandingnew 
strategiesfor the Distribution Power Grid, that becomesprogressivelymore intelligent.

Quality of 
Service

Operational 
Efficiency

Historical Challenges New Challenges

Advanced 
Metering 

Infrastructure

Network 
automation 
& sensoring

Energy efficiency 
and new business 

models

Electric 
vehicle

Renewables 
and 

Distributed 
Generation
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And to face those new challenges it will we need to increase the visibility over the LV network, 
reducing the existing gap when compared with HV and MV networks.

HV: 9.000 km

412 HV/MV

Substation 
HV/MV

Station 
VHV/HV

HV network

Distribution Network

Secondary Substation 
MV/LV

MV network LV network
Retailer/

Consumer/
Producer

140.000 km LV Lines

6.000.000  Users

MV: 74.000 km

MV/LV: 66.000

Network 
Assets

Level of
Monitoring 

and 
Automation 

HANLANWAN

EDP Box

The ability to collect information from different sources (internal and external, structured and 
unstructured), that are mostly scattered, has a huge potential to largely improve the operational 
activitesof an utility
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In 2013 EDP started to look at big data andadvancedanalytics, developing comparison 
between the performance of a conventional DataBaseand Hadoop.

Profiling +aggregation Technology Time Notes

Current architecture Oracle Around 8h 4 Millionpoints

SQL with Big Data Hive, Impala 1 to 4h Inadequate

CustomizedProgramming without Big Data Java Around 5min One machine (multi-core)

CustomizedPrograming 
with Big Data

Spark <5 min
Multi machines with Big Data

Higher resilience Parallelization 

National Energy Consumption (with load curves) by voltage level* 

System
Nodes

[#]
Cores

[#]
RAM
[GB]

Cluster Readings
[10^6]

Volume
[MB]

Processing Time
[h:min:sec]

BO (EDP) 4 96 202 Local 12 x 6 72 3:45:00

Hadoop 21 42 157 Virtual / Cloud 96 x 6 576 00:09:37

*This Proof of Concept was done in the cloud payed with a credit card and cost around $30. 

Main conclusions: 

Å The Hadoop cluster is by nature resilient and coped with nodes failure. 

Å The processing times can be greatly improved over traditional arquitecture

Å There is a high need for customization 

Å The choice of the tool from the Hadoop ecosystem depends highly on the type of  calculations to be made.
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With the results obtained we set up a project called PREDIS to have load and generation forecast 
at an disaggregated level in real time (with 15 minutes refreshment). 

PREDIS needs to:

Å Connect to different data sources from EDP Distribuição(GIS, Scada, Oracle, Sap)

Å Develop an adequate cluster to perform all the computation (open source software, and R for analytics)

Å Integrate the information on a data model for forecast 

Å Develop the analytic and processes to compute this information in useful time

PREDIS Project Goals:

ÅForecast of Electrical Load for the next 72 hours

ÅForecast of disaggregated Renewable energy sources (Wind, Solar) for the 

next 72 hours

ÅDeal with an universe of aprox. 6 million points (Substations, Distribution 

Transformers, LV clients,)

ÅForecast update every 15 minutes

ÅIncorporate dynamic grid topology
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Review of 
existing load 

forecast models

We had some steps in order to find an adequate model that allowed us to forecast load 
with good enough accuracy. 

11

Test the model 
over national 

Load

Improve the 
model with 
additional 

Explanatory 
variables

Define models 
for different 
times of year 
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After having chosen the model we identified a set of explanatory variables and tested 
the model over National Demand

Explanatory variables:

Å Year, month, day

Å Day of week 

Å Public holiday

Å Season (Springer, Summer, Autumn, Winter)

Å Daylight save time (TRUE, FALSE)

Å Time of year 

Å Time of day (48 1/2 hour intervals)

Å TemperatureFrom NOAA website

Dataset:

Å Half-hourly electricity measurements

Å National demand (mainland Portugal)

Å From 2006 to 2011 ςData for calibration

Å From 2012 to 2014 ςData for test

High temperature ~ demand peak
(4th highest heat wave since 1981)

Low temperature ~ demand peak 
(2012 European cold wave due Siberian High)
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To increase the model accuracy and looking at the major residuals, we started a trial 
and error process  to identify the principal causes that may decrease the model errors

August

Christmas and New Year period

Public holiday on Sunday

Gong storm
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Iteraction Variable

1 24h lagged load

2 temp. combined w. time of day

3 48h lagged load

4 day of week
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6 intra-day effect dependent on the day type

7 day of the year

8 24h lagged temp. + min and max temp. of last 24h

9 days offs before Christmas and Carnival
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But there were still some issues with the forecast. After special days like Christmas the 
ƳƻŘŜƭ ǎƘƻǳƭŘƴΩǘ ǳǎŜ ǘƘŜ ƭƻŀŘ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ Řŀȅ ǘƻ ƳŀƪŜ ǘƘŜ ŦƻǊŜŎŀǎǘΦ  

This lead to a new approach of using a weighted majority algorithm 
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In this approach we had several algorithms that were trained to certain conditions and 
the model automatically choose the one that minimized the error for each period

Iteraction Variable

1 General-purpose model

2 General-purpose model reviewed

3 Weekends' model

4 August's model

5 Public holidays' model

6 Spring and Summer's model

7 Autumn and Winter's mode

8 Christmas and New Year's model

9 Carnival's model

10 Easter's model
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Wehavea working Algorithm with around2% of error for an aggregatednational load.
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In parallel we also implemented in R a wind generation forecast model based on wind 
velocity + air pressure and the energy supplied by the wind farm

Forecast D+1

- Forecast
- Actual 

Forecast D+2

- Forecast
- Actual 

Forecast D+3

- Forecast
- Actual 

7% 8% 12%

NMAE
Normalized mean 
absolute error

Test conditions: 
Å9 months calibration data + 1 month validation data
ÅHourly generation measurements and forecasts of wind velocity@10m and pressure@MSL(72h time horizon, 3h intervals)
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New challenges on load forecasting when we decrease the voltage level (substations 
and distribution transformers)

August August

Christmas and 
New year

Christmas and 
New year

Network 
reconfigurations?

Done so far: 

Å Implemented 2 Big Data Clusters (Hadoop)

Å Developed an architecture for the Project

Å Developed a Load forecast model with ~2% MAPE for 

national load

Å Developed a Wind forecast model with ~10% error

Next Steps:

Å Improve the existing models

Å Incorporate network configurations on the forecast module (state estimation, network status)

Å Cluster different types of load by voltage level, load typificationetc.

ÅWind farms state estimation

Å PV model definition and implementation

Å Collectdata from the sourcesystemsin a continuousway


