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ABSTRACT 

The utility industry is experiencing a deep change in the 

way they carry out their activities. Nowadays, digitalizing 

traditional processes is key to business success where 

efficient information management is crucial. 

Such a digital change is what EDP Distribuição (EDPD), 

Portuguese DSO, is implementing to enhance mobile 

power supply unit management. 

These units are part of an outsourced service that must be 

efficiently coordinated to assure the best Quality of 

Service. 

In this paper, a Proof of Concept project is presented with 

the aim of: (1) collecting information for such process; (2) 

integrating it into an online platform; and, (3) with the 

help of this tool, defining new coordination strategies. 

INTRODUCTION 

EDP Distribuição (EDPD) is the company holding the 
Distribution System Operator (DSO) position in the 
mainland Portugal. EDPD holds HV, MV and most of the 
LV grids; which includes: > 226 thousand km of power 
grids; > 420 Substations; > 67k secondary substations, and 
> 6 m clients. 
 
Among others, as DSO, EDPD oversees the operation and 
maintenance of the power network ensuring regulatory 
demands as energy supply restoration in case of failures. 
This activity becomes extremely challenging in case of bad 
weather conditions. 
 
To fulfil its duties, EDPD acts in coordination with 
different outsourcing companies that vary depending on 
each specific situation, the type of work required, or the 
region involved. 
 
One of the most challenging operations of energy supply 
restoration is related with situations that comprise 
Emergency Diesel Generators (EDG) or Mobile Power 
Stations (MPS). These kinds of situations typically arise 
when several secondary substations run out of service due 
to MV or HV network interruption, leaving high number 
of customers without energy. Therefore, these situations 

have high impact on the Quality of Service indicators. 
 
On the other hand, DSOs are experiencing deep changes in 
the way they carry out their activities, driven by the quick 
growth of new technologies. These technological changes 
allow enhancing traditional process where efficient 
information management is crucial. Technologies like IoT 
enable digitalizing such activities, being particularly 
adequate for this purpose the ones involving high 
uncertainty or resource scarcity. 
 
Aligned with the digitalization process being held within 
DSOs activities, EDPD is launching a Proof of Concept 
(POC) project to digitalize the process involving EDGs 
and/or MPSs. 

OUTSOURCING AT EDP DISTRIBUIÇÃO 

EDP Distribuição has gone through a strong workforce 
reduction in the last two decades. Restrictions on new 
hires, along with the normal retirement of many 
employees, has led to the number of employees decreasing 
from 8.222 in 2000 to 3.313 in 2015 (Figure 1). 
 

 
Figure 1.HR evolution in EDP Distribuição 

To meet business requirements, outsourcing most 
activities has been the solution for an efficient response at 
controlled costs. Therefore, almost all the construction and 
maintenance of HV, MV and LV, Street Lightning, 
Substations, Meter Installation and Network and Customer 
Assistance is carried out by contractors. 



 25th International Conference on Electricity Distribution Madrid, 3-6 June 2019 
 

Paper n° 1723 

 
 

CIRED 2019  2/5 

 
This strategy allows employees to focus on the 
management of activities more relevant to the company, 
better resource management and a greater capacity to 
respond to growing market demands. 

Mobile power supply assets 

Out of the many outsourced processes, the Emergency 
Diesel Generators necessity is a good example. 
 
In specific situations in which one or more secondary 
substations run out of service, alternative energy supply 
may be required. This service can be provided by an EDG, 
with a power supply capacity of about one secondary 
substation, or a MPS, with a larger capacity. 
 
Since most situations involving EDGs are an outsourced 
activity, MPS are assets of EDP Distribuição property. 
 

 

Figure 2. Emergency Diesel Generator suppling energy into a 
secondary substation 

 
Currently, there are two main situations in which these 
kinds of devices are required: 
 

• Power failures: In case of power network failure, 
if the estimated restoration time is high, EDG or 
MPS, can be requested by EDPD managers. The 
requisition of these power supply mobile assets 
depends on multiple variables: estimated 
restoration time, number of secondary substations 
out of service, criticality of the clients, location, 
weather conditions, power network 
characteristics, etc. 
 

• Scheduled works: Situations for scheduled 
maintenance activities, when it implies the 
interruption of service of one or more secondary 
substations affecting client quality of service for 
a long period of time. 
 

For each situation, EDPD managers must decide to request 

a mobile power supply, after considering the comparison 

of the cost for doing the same works with live-working 

procedures.  For all situations, requesting a mobile power 

supply turns to be inevitable, in case of emergency 

situations, or very well thought out. 

 

EDP Distribuição has established several contracts for the 

outsourcing activities, being EC2015 the one concerning 

this specific process. Following it is depicted the evolution 

of the cost for EDPD of this outsourced process, and the 

yearly number of units requested across the Portuguese 

geography. Roughly speaking, the cost of this outsourced 

activity represents around several million euros. As it is 

seen, this cost has been increasing for the last years. 

 

 
Figure 3. Outsourcing costs involved EDGs and Units required 

evolution 

Challenges 
Based on last year’s EDPD experience, there are some 
challenges that arise when a mobile power supply is 
requested: 
 

• Unit positioning. In the case of an EDG 
requisition, as the assets are not EDPD property, 
there is a lack of information regarding when and 
where they are. 
 
Unit positioning is crucial for time of arrival 
estimations or, in cases of extreme weather 
conditions, when many units are needed at the 
same time. 
 

• Operation monitoring. Once the units arrive to 
the requested location, there is a lack of 
information regarding their operation. 
 
Information such as when the clients start being 
supplied or the quality of energy is valuable from 
EDPD´s point of view. 
 
Fuel level monitoring is also part of the critical 
information needed in mobile power supply 
assets, to avoid unplanned blackouts during EDG 
operation. This information is especially relevant 
when requesting several units at the same time. 
 

• Workforce coordination. As mentioned, 
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depending on where this service is required, 
EDPD operation and maintenance managers 
request the units to different outsourcing 
companies.  
 
However, other working groups need to be 
correctly coordinated, especially the ones in the 
dispatch center who remotely supervise, operate 
and coordinate the power network activity. 

 

DIGITALIZING MOBILE POWER SUPPLY 

ASSETS 

Aligned with the digitalization process being held within 

DSOs activities, EDP Distribuição has launched a Proof of 

Concept (POC) project to develop a solution that: (1) 

collects data from the mobile power supply assets 

activities; (2) integrates it into an online platform; and (3) 

transforms it into value for its different working groups. 

The POC, then, is focused on two different scopes: 

 

• Assets externally owned: The solution will be 

tested in a small real case scenario with the 

collaboration of an outsourced company, 

Sandokan, in Vila Real (a city located in the north 

of Portugal). This company currently owns 

several EDG that are sometimes requested for one 

of the two different aforementioned scenarios. 

 

• Assets property of EDPD: The purposes for this 

scope are two: (1) testing the solution within the 

Mobile Power Stations belonging to EDPD, and 

(2), testing the quality of the solution 

implemented in the outsourced Emergency 

Diesel Generators.  

 

 
 

Figure 4. Mobile Power Station suppling energy to the MV 

network 

To meet project requirements, two types of solutions are 

installed based on the type of asset, (MPS or EDG), and 

what it is expected, as it is following described. 

Asset sensorization 

The two types of solutions to be installed in the described 

scope are the following. 

 

• Full-type solution: This solution is implemented 

to make a “full” data acquisition in a Mobile 

Power Station and in an Emergency Diesel 

Generator, property of EDPD.  

 

This solution consists in sensors that collect 

voltage and current from the feeders side of the 

units in order to monitor its work operation. 

 

These sensors, are then integrated into an 

equipment with a GPS module that collects its 

real-time location. The equipment, then, sends 

this data via GPRS to an online platform. 

 

• Minimum viable solution: This solution aims to 

make the best data acquisition possible with the 

lowest investment. From an EDPD´s point of 

view, it was considered as mandatory 

characteristics to include the unit position and the 

monitored operation (ON/OFF). The quality of 

energy supplied and the fuel level measures are 

additional valuable information, but not 

mandatory. 

 

The technical capabilities of this solution depend 

on the technology of the tested units, as it is 

connected through their electronic control chip. If 

the mobile power supply unit is recent enough, it 

will provide data regarding voltage, current, 

frequency, fuel level, etc. through its electronic 

chip and the connected sensor will forward it to 

the online platform. 

 

Online data integration and functionalities 

Once the data is collected by one of the two described 

methods, it is integrated into an online platform, with the 

following interface. 
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Figure 5. Online platform overview 

As mentioned, this online platform receives the data 
obtained from the sensors and translates into value for the 
different working groups. As described, the main 
functionalities of the platform are: 
 

• Unit positioning and estimated time of arrival. 
 

• Operation monitoring of the units, giving 
information of the secondary substations that are 
being supplied, and assessing the quality of 
energy they are receiving. 

Workforce coordination 

One of the benefits of having the data available on the 
online platform, is the different workforce coordination. 
 
The power network operation and maintenance is carried 
out by several working groups inside EDP Distribuição. 
The works related with the construction, operation and 
maintenance are managed by two different departments 
inside EDPD, being divided into HV and MV to one of 
them, and the LV to the other one. Moreover, the real-time 
supervision and coordination of the grid and its assets is 
carried out by the dispatch center. 
 
In this way, a mobile power supply unit can be requested 
and managed by a workforce group belonging to a 
department and its work and effect in the grid is going to 
be supervised by the dispatch center. 
 
This platform will be the tool used to access the 
information for all players. 

CHALLENGES AND FUTURE WORKS 

As this is an ongoing POC project, its main output will be 

to access the business case for a roll-out of this solution for 

this specific outsourced activity. 

 

To achieve this goal, there are several aspects to be 

addressed. The main ones, from an EDPD point of view, 

that need to be clarified during the project are the 

following. 

 

Online data integration and functionalities 

In case of a roll-out of the solution, as there are different 

outsourcing companies for the different regions inside 

Portugal, there will be different technical suppliers that 

will develop solutions to meet EDPD requirements.  

 

As the objective is to aggregate all the inputs from all 

mobile supply assets into one unique online platform, there 

is a task in the project related with assessing the technical 

requirements and costs implied to achieve this goal. 

 

Data privacy 

As mentioned, Emergency Diesel Generators are units 

requested by EDPD to outsourced companies that own 

them. This reality implies that EDPD cannot have 

permanent access to the information, as they could be 

requested by other companies or services out of EDPD´s 

scope. 

 

In this sense, there is a task in the project related with 

assessing when and how EDPD is going to have access to 

the information, assuring data privacy. 

 

Technical specifications of the units 

Regarding asset sensorization, for the minimum viable 

solution, the quality of the information provided by the 

solution will depend on the asset capacity. 

 

In this matter, there is task in the project to evaluate the 

technical specifications of the EDGs and MPSs, to assess 

the quality of the information provided by this solution, 

without any further sensoring investment. 

 

EXPECTED OUTPUT 

As mentioned before, this POC project will evaluate all 

technical and economic aspects in a small real case 

scenario of the solution, and will assess the decision of 

developing a complete solution for all Portuguese 

mainland geography. 

 

If the result of the assessment is positive, the main output 

will be to set specific requirements that every mobile 

power supply asset should have when providing service 

to EDPD, considering all limitations and difficulties 

identified in the real case scenario of this POC. 

 

As this POC is an ongoing project, the results of the 

different tasks will be presented in future publications. 

CONCLUSION 

Outsourcing activities are a core process in EDP 

Distribuição. Most of the construction and maintenance of 
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the power network inside Portugal is carried out by 

contractors, coordinated by EDPD workforce. Being the 

mobile power supply assets requisition one of these 

mentioned activities, some challenges arise in terms of: 

unit positioning, operation monitoring and workforce 

coordination. 

 

The Proof of Concept project described in this paper aims 

to digitalize such process, installing sensors to collect 

valuable data and integrating it into an online platform, so 

that different workforce groups can have access. As an 

ongoing project, the expected barriers that will be assessed 

are: data integration from multiple sensor technologies 

into a unique online platform, data privacy or sensor 

capabilities for different equipment technical 

specifications. 

 

The expected output will be to assess the technical and 

economic barriers for such real case scenario and to set 

future specific requirements that every mobile supply asset 

should count when providing service to EDP Distribuição. 
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