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Executive Summary 

The main objective of the DISCERN Project is the enhancement of European distribution grids with 

technical and organisational solutions for the optimal level of smart grid intelligence. The solutions 

evaluated in DISCERN are defined in [D1.1]. Moreover, the 3L (Leader, Learner and Listener) 

approach is also described in [D1.1]. 

DISCERN will provide DSOs with a better understanding of best-practise system solutions for 

monitoring and control LV and MV grids. It will offer insights into the optimal level (amount) of 

observability on the LV/MV network. Based on the recommendations from DISCERN, DSOs will be 

enabled to implement solutions that have been tested and validated in various countries and 

circumstances. This is the motivation of analysing the Scalability and Replicability of the Use Cases 

described in [D4.2] and [D4.3].  

The project will aim at giving DSOs the answers to the following complex questions: 

- How much intelligence do I need in my distribution network to ensure a cost effective and 

reliable operation of the network? 

- What is the most cost-effective solution to implement this intelligence in the network? 

- How should the ICT-infrastructure be designed which serves the requirements of a DSO? 

The purpose of D5.2 is twofold, 

- Refine the DISCERN Semantic Model defined in [D5.1]  

- Provide guidelines for better usability of the DISCERN Semantic Model and others for 

analysing Replicability and Scalability of smart grid functionalities 

D5.2 meets these aims, presenting the four key topics in separate chapters. This material is intended 

to be easily interpreted by both project partners and those not involved in the DISCERN project. The 

four main chapters, listed below, are self-contained which means they can be read individually, or in 

any order.     

- Refinement of the DISCERN Semantic Model  

- Usability Assessment of the Semantic Model 

- Scalability and Replicability Qualitative Analysis 

- Completion of the Semantic Model with Scalability & Replicability and Simulation aspects    

The refinement of the DISCERN Semantic Model takes into account both Learners Use Cases and 

new features included in two additional smart grid solutions
1
. Taking advantage of the experience 

gained about the Semantic Model during T5.1 & T5.2 (collected in [D5.1] and [D5.2]), a Usability 

Assessment of the Model has been performed. Further, a Qualitative analysis of the Scalability and 

                                                      

 

 
1
 These smart grid solutions are two sub-functionalities, in addition to the ones included in the DISCERN table 

of solutions [D1.1], that have been proposed to be modelled with the Semantic Model. They are described and 

represented with the model in Section 3.2 
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Replicability of the solutions proposed in DISCERN has been undertaken based on the findings from a 

Questionnaire that explores these aspects as completed by task partners. The purpose of this study is 

to highlight factors that facilitate or hamper the Scalability and/or Replicability of solutions that will be 

confirmed by WP6 ï Simulations and W7 - Field implementations. Moreover, WP1 ï KPI calculation 

and WP8 ï Recommendations will be benefit from the content of D5.1. Finally, a series of suggestions 

to enhance the Model with new dimensions such as Scalability, Replicability and Simulation are 

proposed. 

Several expectations regarding the added value that a Semantic Model have been described. Among 

the expectations expressed by project partners, it is worth noting the following key items which 

partners wished and expected to see from a Semantic Model: 

- a tool to represent and describe any Smart Grid solution,  

- a mechanism to facilitate the communication of a solution among stakeholders (requirements, 

specifications, comparisons, knowledge sharing),  

- support for all phases of a solution (e.g. design, analysis, implementation, integration, etc.), 

and 

- support for undertaking simulations.  

The evaluation of how well these expectations were fulfilled indicates that expectations were only 

partly fulfilled. It is noted, however, that this perception has been shaped by the complexity of using 

the Model; the lack of experience of users and the difficulty in establishing and clearly expressing the 

operational benefits/advantages that the Model can bring to the organisations (mainly DSOs). As 

such, this assessment of the Model has resulted in practical suggestions to overcome the identified 

drawbacks and to develop and evolve the Model to manage and better meet the partnersô 

expectations. 

Taken into account the DISCERN experience of the selected sub-functionalities, the most relevant 

Scalability and Replicability factors have been identified.  

 

 

 

 

 

 

 

Another important remark is that there is no single unique factor which makes the Scalability or 

Replicability of Smart Grid solutions feasible or unfeasible, rather this relates to a set of factors. 

Further, factors are not stand alone terms, but are interconnected. For this reason a relationship 

between factors has been established. The proposed concept of Validation Checklist is considered to 

be a useful method for inclusion in any Scalability and Replicability methodologies that evaluate Smart 

Grid solutions. If the assessed behaviour is not as expected, then this method should help highlight 

where further and more detailed consideration would be worthwhile to ensure or confirm the feasibility 

of scaling or replicating the solution in a different network environment.  

SCALABILITY 
Relevant Strengths: 

Modularity 

Economies of Scale 

Interoperability 

Relevant Weaknesses 

External Constraints 

Increment of Inventory 

REPLICABILITY 
Relevant Strengths: 

Technology Evolution 

Business Model 

Interoperability 

Relevant Weaknesses 

Level of Acceptance 

External Constrains 

Interface Design Flexibility 
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1. Introduction 

1.1. Scope of the document 

This document establishes the T5.2
2
 framework in relation to the other two tasks of WP5

3
 (T5.1 and T5.3

4
 

each of them reflected in [D5.1] and [D5.4] respectively). Figure 1 represents the general approach of T5.2 in 

context of WP5. On the one hand, T5.1 was aimed at providing a Semantic Model with certain extensions 

needed to represent Smart Grid functionalities based on the DISCERN Leader solutions
5
. On the other hand 

T5.2 is focused on validating the Semantic Model and performing Scalability and Replicability analysis of 

these solutions. This assessment will be based on the experience gained through the work undertaken in 

T5.1 together with the representation of the Learner Use Cases and additional solutions (Section 3.2). 

Further, T5.2 proposes a series of new dimensions to be included in the Model (i.e. Scalability & Replicability 

and Simulation aspects) to increase its usability. Finally, T5.3 will use the findings of this WP5 to make 

recommendations to different standardisation bodies. 

 

 

 

Figure 1 General approach of T5.2 in the context of WP5 

 

 

                                                      

 

 
2 
T5.2, Applicability and Readiness level to adopt the DISCERN semantic model by a DSO. Work collected in [D5.2] 

3
 WP5, Operational process Integration Concept / Technical Specification 

4
 T5.1, Creation of the DISCERN semantic model by mapping the demo projects with the 61968 and refining of the 

6
1968 model to integrate the new smart grid functions in those 

T5.3 Developing the technical specifications from the DISCERN semantic model to facilitate the simulation of the best 

solution selected, and for providing insights for economic analysis 
5
 Following the novel 3L methodology defined in the DISCERN project [D1.1], they will be solutions that are 

implemented at field taking as reference those partners that have experience in similar sub-functionalities (the Learners) 
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The scope of this deliverable D5.2 has four main activities, as follows: 

- Refinement of the DISCERN Semantic Model - taking into account Learnersô solutions and two 

additional Smart Grid sub-functionalities (Battery Controller & weather Forecast and Observation 

system and Energy Storage System) These two last solutions have been selected to collect 

experience from modelling smart grid solutions no included previously in the 3L DISCERN 

methodology.  

- Performing a Usability Assessment of the Semantic Model  

- Conducting a Scalability and Replicability Qualitative Analysis of the solutions 

- Suggesting new aspects to enhance the Semantic Model and increase its usability 

These activities contribute to the DISCERN project in a number of ways. Firstly, the DISCERN Semantic 

Model defined in [D5.1] is refined by including those specifics of the Learners Use Cases which have not 

previously been addressed by the Leaders. As intended, the DISCERN Semantic Model should be easily 

interpreted by third parties not involved in the DISCERN project, and capable of defining solutions beyond 

those addresses in DISCERN. This aspect is tested in D5.2 by modelling two additional smart grid 

functionalities covered neither by Leaders nor Learners Use Cases.  

The usability of the model is evaluated based on the experience gained during the previous activities. This 

work collects the DISCERN partnersô opinions and suggestions and assesses the readiness to adopt the 

DISCERN Semantic Model by DSOs and how beneficial its use would be for them in the medium-long term. 

The Qualitative analysis of Replicability and Scalability issues is based on the answers given by DISCERN 

DSOs to the Questionnaire prepared in T5.2, and on outcomes from discussions with the task participants. 

The value of this work includes:  

- Identifying strengths and weaknesses related to the Scalability and Replicability of the DISCERN 

solutions that will serve as an instruction manual for facilitating similar implementation in future 

projects 

- Enhancing the Semantic Model by suggesting Scalability and Replicability aspects that can be 

included within it 

- Proposals for adding Scalability and Replicability analyses within the DISCERN Projectôs set of 

methodologies 

Moreover, a series of proposals are made with regard to how aspects relating to Scalability and Replicability 

concepts (derived from the Qualitative analysis) and Simulation concepts (organise the information needed 

to perform simulations of Smart Grid solutions) could be included in the Model to increase its usability. 

Finally, this document also sets out the relationships between T5.2 and other DISCERN Project WPs and 

Tasks. 

 

 

 

 

 

 

 

 



 D5.2 DISCERN guide for facilitating the replication and 
scalability of the solutions 

 

     DISCERN_WP5_D5.2_2014 10 02 v3.1               Page 17 of 139                

 

1.2. Structure of the document 

The document comprises the following main sections: 

Section 1 introduces the document. 

Section 2 describes the methodology used in T5.2 to refine the DISCERN Semantic Model and to explore 

Scalability and Replicability issues. A summary of T5.1 is also provided by way of introduction. 

Section 3 explains the modifications implemented in the DISCERN Semantic Model originally defined in 

T5.1, by taking into account the Leadersô solutions and two further solutions. 

Section 4 presents the Model Assessment which provides a guideline for improved usability of the DISCERN 

Semantic Model. 

Section 5 provides a Qualitative Analysis of the Scalability and Replicability of the solutions implemented by 

DISCERN project partners to achieve various Smart Grid sub-functionalities. Moreover, a series of Factors 

are defined, of which the most influential ones are identified. 

Section 6 suggests a set of proposals to be included in a Semantic Model in general and in the DISCERN 

Semantic Model in particular relating to Scalability & Replicability and Simulation.  

Section 7 summarises the conclusions obtained from the work undertaken in T5.2. 

Finally Annex A includes the template used for collecting information for the Use Case comparison. Annex B 

includes the Questionnaire template circulated to project partners to explore Scalability and Replicability 

issues. Annex C includes a glossary of main concepts used in the present document. Annex D consists of a 

separate Enterprise Architect file with the last version of the Semantic Model diagrams as result of the work 

performed in Section 3. 

As mentioned, Section 3 to Section 6 comprise the core of D5.2. Each chapter is self-contained such that 

they can be read individually, or in any order. 
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2. Methodology: General Approach used in T5.2 

Detailed methodologies have been developed in T5.2 to achieve the task objectives described in Section 

1.1, which deal with: 

- The ability to represent new smart grid functionalities: Usability Assessment  

- The analysis of the Scalability and Replicability issues 

Figure 2 shows the main relationships between T5.2 and other WPs/Tasks of the DISCERN project. By way 

of summary, in WP1 a list of Smart Grid solutions were created, taking as reference the DSO Challenges 

defined by EEGI [E6] and existing demos
6
 taken as reference in DISCERN. In WP4 the Leader and Learner 

Use Cases describing these solutions were documented. In T5.2 it was decided that the Scalability 

assessment aligned well to Leadersô roles, and the Replicability assessment aligned to Learnersô roles, in 

accordance with the natural progression of future implementation regarding these solutions (i.e. increasing 

size and scale of solutions, and duplicating solutions in other locations). The methodology for investigating 

Scalability and Replicability has two different stages. The first of these is a Qualitative analysis, performed in 

T5.2. This Qualitative analysis is conducted by means of a Questionnaire that elicits insights for future 

project implementations. Secondly, by drawing on the experience gained of using the Semantic Model in 

T5.1 and T5.2, a Usability Assessment is undertaken in T5.2. The findings of the Qualitative analysis are 

confirmed and validated in WP6 (Technical evaluation and replicability assessment of the solutions) and 

WP7 (Field tests at existing demonstration sites) through a quantitative exploration, with WP6 checking the 

outcomes through simulations; and WP7 doing this based on field experience. KPIs defined in WP1 will be 

used as a tool to quantify results. 

 
 

Figure 2 Relations between T5.2 and other WPs/Tasks of the DISCERN Project. 

                                                      

 

 
6
 This demo projects are run by DISCERN DSOs partners. They are:  New Thames Valley Vision (SSE), Future Energy 

Grids (RWE), ANA (RWE), Smart Grid Gotland (Vattenfall) and PRICE (Iberdrola and UFD) 
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Before explaining the two stages of the methodology used within T5.2 in more detail, a summary of the work 

done in T5.1 is provided in order to set out the basis of the DISCERN Semantic Model. 

 

2.1. Summary of work done in T5.1 - Basis of the DISCERN Semantic 

Model 

Deliverable [D5.1]  together with the accompanying DISCERN Semantic Model, in the form of an Enterprise 

Architecture file, were the formal output of T5.1 in WP5 of the DISCERN project. The work documented in 

that deliverable aimed at creating the DISCERN Semantic Model. 

In general a semantic information model is used to describe data types and relationships between these 

within an information system. Integration and interoperability is achieved by making the different interacting 

applications adher to the same semantic model, so that these applications use common terms for referring to 

the same concepts. The most widely accepted semantic information model within the scope of electric power 

systems is the Common Information Model (CIM) defined in the series of standards (IEC 

61970/61968/62325). The CIM is maintained by the IEC TC 57 as a Unified Modelling Language (UML) 

model containing the semantics to achieve interoperability in a broad range of energy management 

functionalities, such as network operations, asset management and electricity markets.  

Task T5.1 analysed to what extend the CIM enabled interoperability in DISCERN Leading sub-functionalities. 

Moreover, the task proposed extensions to the CIM to allow the representation of concepts contained within 

DISCERN Leading sub-functionalities that it was not possible to represent using the original standard CIM 

model.  

A systematic methodology was adopted for conducting the work of this task. The core aspects of the 

methodology included the following steps: 

- creation of a questionnaire (an excel file) containing all the existing CIM packages, classes and  attributes 

to be evaluated and prioritised by the DSO with Leader Use Cases. This process led to the identification of 

the most relevant classes and the missing ones. 

- preparation of a first version of the DISCERN Semantic Model, (DISCERNSmartDCIM) based on the 

information collected from DSOs and trying to cover the gaps that prevent from mapping the smart 

functionalities that DSOs have identified as necessary. 

- a period of review, after which a final version of the DISCERN semantic model was proposed. 

The DISCERN Semantic Model is an important contribution towards the DISCERN goals of achieving 

optimal level of intelligence in European distribution networks and suggesting mechanisms for knowledge 

sharing among the DSOs.  It creates a common understanding, approach and mechanism for creating a 

consistent and standardized set of semantics in the form of the CIM-based classes and class relationships 

for the DISCERN Leading sub-functionalities. 
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2.2. Methodology for evaluating the ability to represent new smart 

grid functionalities: Usability Assessment 

Figure 3 represents the methodology for refining the DISCERN Semantic Model taking into account the 

Learners solutions and two additional sub-functionalities. It is comprised of a number of different steps. 

Firstly, Leader and Learner Use Cases are compared to identify differences between them. Table 3 indicates 

which Use Cases are used, with the pairing of Leader and Learner Use Cases reflecting the similar aims of 

the solutions in each case. That is, each Learner Use Case is matched with the Leader Use Case that was 

taken as reference when the Learner solution was designed. A template has been defined (Annex A) to 

compile information on the potential differences identified after comparing the Use Case documents (Use 

Case & SGAM). These potential differences are then verified and confirmed by those DSO responsible for 

each Use Cases.  

   

 

Figure 3 Methodology to refine the DISCERN Semantic Model taking into account the Learner Use Cases and perform a 
usability assessment. Relations with the corresponding sections in D5.2 are also indicated. 

 

 

In addition to this work, two other solutions (not included in the DISCERN list of sub-functionalities [D1.1])  

have been proposed to be represented in the Semantic Model. These solutions are termed the new smart 

grid functionalities. This approach represents the use of the Semantic Model to describe functionalities which 

are not implemented in DISCERN Leader or Learner solutions. 

The final list of sub-functionalities defined in [D1.1] is shown in Table 3 together with the 3L roles assigned to 

each of them and a short description of their scopes. 
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Table 2 Relation of compared DISCERN Use Cases and the additional two solutions (each table line correspond to a 
comparison)  

Identifier  Title  Scope Leader 
Learner  
Listener 

B6 Enhanced monitoring 
and control of MV/LV 
network  

Enhanced monitoring and 
control of power flows and 
voltages 

IBDR, UFD, RWE 
VRD 
SEPD 

B7bd Real time monitoring of 
LV grid 

Enhanced monitoring and 
observability of network 
components down to low voltage 
levels, potentially using the 
smart metering infrastructure 

SEPD, RWE, UFD 
IBDR 
None 

B9a Optimized AMR data 
collection and analysis 
using virtualized as well 
as physical concentrators 

Analysis of solutions for cases 
when the number of customers 
downstream the LV side of the 
substation is very low. 

VRD 
UFD 
None 

B9b Calculation and 
separation of non-
technical losses 

Identification of technical and 
non-technical losses using meter 
data 

IBDR 
UFD 
SEPD 

 

The differences identified from the Leader and Learner Use Cases and the new two topics (see Section 3.2) 

are contrasted with the DISCERN Semantic Model to determine the need for incorporating new classes and 

attributes within the model. Moreover, Learner DSOs also review the corresponding Leader model to provide 

feedback and suggest modifications to complete the model. There are two possibilities: If the suggestions 

are compatible with the Leader solution, then some modification to the model would be sufficient to represent 

the Leader and Learner Use Case in only one model diagram. Alternatively, if the differences are not 

compatible or the model does not yet contain anything which is able to represent a new solution then it will 

be necessary to create a new model diagram for that Learner Use Case. The information generated during 

this process is collected in a dedicated template which is shown in Annex A. This work on enhancing the 

model is presented in Section 3. 

Table 3 Relation of compared DISCERN Use Cases and the additional two solutions (each table line correspond to a 
comparison)  

Leader Use Case Learner Use Case 

DISCERN_UFD_Leader_B6 DISCERN_VRD_Learner_B6  

  

DISCERN_UFD_Leader_B7bd DISCERN_IBDR_Learner_B7bd 

  

DISCERN_VRD_Leader_B9a DISCERN_UFD_Learner_B9a 

  

DISCERN_IBDR_Leader_B9b DISCERN_UFD_Learner_B9b 

  

New smart grid functio nalities  

SEPD: Energy Storage System 

RWE: Battery Controller  / Weather Forecast and Observation System 
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Finally, based on the experience gained during this process and through T5.1, a Usability Assessment of the 

Model is performed. Both the DSOs and the researcher institutions are asked a series of questions to elicit 

their views about the Model. A series of questions have been formulated to support this exploration. The task 

participants provide information on their expectations before using the Model and their conclusions after 

using it, together with their suggestions for overcoming detected drawbacks with the existing Model in order 

to enhance its usability. From this information it is possible to established the readiness of DSOs to adopt a 

Semantic Model in general and the DISCERN model in particular in order to represent Smart Grid solutions. 

This work is presented in Section 4. 

 

2.3. Methodology for analysing Scalability and Replicability issues 

Figure 4 represents the methodology for exploring Scalability and Replicability issues associated with the 

solutions considered in DISCERN. This methodology and the conclusions drawn could be of use to third 

parties outside DISCERN, as well as to project partners. 

 

 

 

 

Figure 4 Methodology to analyse Scalability and Replicability issues. Relationships with the corresponding sections in 
D5.2 are also indicated. 
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A Questionnaire is developed to explored Scalability and Replicability aspects of the solutions (provided in 

Annex B). Based on the 3L (Leader, Learner and Listener) approach developed in DISCERN [D1.1], it is 

considered that  the natural evolution for Leaders regarding their solutions would be to move towards larger 

scale implementations (Scalability), while Learners would be looking to process Leaderôs solutions to 

implement similar approaches in their own country/network at a smaller scale initially (Replicability). As such, 

Leaders are asked to answer questions related to Scalability while Learners consider those related to 

Replicability. All respondees use their respective Use Case(s) as reference for answering the questions. 

Leaders whose solutions have no associated Learner are asked to answer all questions based on their 

Leader Use Cases. Table 4 sets out which Use Cases are used for each type of question. Aspects of 

Scalability and Replicability are also evaluated through the Usability Assessment of the Model. 

 

Table 4 DISCERN Use Cases on which the Scalability and Replicability study is based 

Scalability  
 

Replicability  

DISCERN_UFD_Leader_B6  DISCERN_VRD_Learner_B6  

DISCERN_RWE_Leader_B6 DISCERN_RWE_Leader_B6 

  

DISCERN_UFD_Leader_B7bd DISCERN_IBDR_Learner_B7bd 

DISCERN_RWE_Leader_B7bd DISCERN_RWE_Leader_B7bd 

DISCERN_SEPD_Leader_B7bd DISCERN_SEPD_Leader_B7bd 

  

DISCERN_VRD_Leader_B9a DISCERN_UFD_Learner_B9a 

  

DISCERN_IBDR_Leader_B9b DISCERN_UFD_Learner_B9b 

 

2.3.1. The Questionnaire 

As mentioned, a Questionnaire (template included in Annex B) is created to explore Scalability and 

Replicability issues associated with the Smart Grid Use Cases prepared for DISCERN. That is on the one 

hand, how these solutions could be deployed on a different scale, and on the other hand how they could be 

transferred to other countries or networks.  

The objectives of the questionnaire are as follows: 

¶ Obtaining knowledge about concepts and requirements that could facilitate the Scalability and 

Replicability of the solutions.   

¶ Providing an insight of how Scalable and Replicable the local solutions implemented within 

DISCERN are. 

¶ Proposing extensions to the DISCERN Semantic Model based on the results of the Scalability and 

Replicability exploration. 

As one final consideration, this work also looks at answering a question that arose during the first DISCERN 

Work Shop as related to the growing interest in exploring Scalability and Replicability concepts which is 

evident at present. 
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The objective of this final item is not the investigation of demo projects, Use Cases from the DISCERN 

project or demo responsible in terms of how well or badly they have performed (as a ranking or competition), 

but rather to highlight Scalability and Replicability aspects (experiences) extracted from this analysis that 

could be considered in future projects. For this reason neither demo nor partners are named. 

The Questionnaire is divided in four different subsections: Introduction, Technology, Economy and 

Regulation. They are main topics that characterise any smart grid deployment. Within each section, 

questions are organised based on some Scalability or Replicability factors. The factor list is created taking as 

reference the proposed the Grid+ Project [E3], though with new contributions added as result of the work 

conducted in T5.2 of the DISCERN Project (see Section 5). 

The analysis of answers and sharing of experiences amongst project partners can identify gaps and barriers 

for Scalability and Replicability of the DISCERN Use Cases. However, this approach could readily be 

extended to Smart Grids in general. The present approach will lead to creation of a Guideline for analysing 

Scalability and Replicability. That is, instructions to evaluate the potential Scalability and Replicability of ñnew 

smart grid functionalitiesò building on the experience gained in the DISCERN Project (methods, skills, tips, 

etc.). This work is detailed in Section 5. 
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3. Updates in Semantic Model (version T5.2) 

This section presents the results of the comparison between Learner and Leader Use Cases and the two 

additional smart grid functionalities (see Section 3.2) not previously considered in DISCERN. The overall 

experience of using the Model is evaluated in Section 4. The material obtained from compiling the 

differences between the Leader & Learner Use Cases is useful to complement the documentation created in 

WP4 (Leader and Learner Use Cases and SGAM models). The template for this work is presented in Annex 

A.    

 

3.1. Updates after the comparison of DISCERN Leaders & Learners 

solutions 

The following approach has been applied for each Use Case comparison. 

1. Research Institution identified potential differences between Learner and Leader Use Cases 

2. DSOs verified and confirmed the potential differences of their respective Use Cases 

3. DSOs reviewed the Leader Semantic Model representation and proposed changes to cover the 

Learner specific aspects, providing a new model diagram if this is necessary. 

4. Research Institutions Implement the latter points in the DISCERN Semantic Model 

As a result of this process the following subsections summarise the changes made to the DISCERN 

Semantic Model as originally generated in T5.1. The last version of the diagrams is also available as a 

separate Enterprise Architect file (Annex D_DISCERNSmartDCIM_vII) 

 

3.1.1. Based on the VRD Learner Use Case (B6 - Enhanced monitoring and 
control of MV/LV network) 

VRD as a Learner DSO has made some changes to the original Leader Use Case and has represented their 

solution in a new model diagram, see Figure 5. By expressing the Use Case in this way it is possible to add 

the key objects that are Use Case specific and try to find a class in the CIM standard that seems to match 

the object described in the Use Case and adding a ñis_aò association between them. For instance classes: 

IED, Data Aggregator, Fault Analysis Tool, RTU and SCADA are not defined in the standard but, according 

to according to Vattenfallôs interpretation, are strongly connected to the RemotUnit Class. The suggestion 

from VRD, then, is to try to reuse the key objects from the Use Case to keep a high traceability between the 

different viewpoints (Use Case diagram, state diagram, class diagram) in order to make it easier for the 

reader to understand the overall context and the semantics behind it. 
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cla ss MV Super v isor _V RD_Lea r ner  B6
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Figure 5 VRD learner model updates for B6. The figure of the complete model is divided in four quadrants for 
visualisation purposes. 

 

3.1.2. Based on the IBDR Learner Use Case (B7bd - Real time monitoring of LV 
grid) 

In sub-functionality B7bd the Leaderôs model developed by UFD in [D5.1] was validated against IBDRôs 

Learner functionality. The following text summarises the main issues identified by IBDR as a result of the 

validation process and proposes updates to enhance the data model provided by UFD. 

 

Power Transformers 

IBDR proposed the inclusion of the cim:PowerTransformer class to represent the fact that parameters of this 

piece of equipment are used to estimate MV values from collected LV measurements. UFD agreed with this 

proposal as the LV supervisor performs MV voltage calculations from LV current and voltage measurements, 

and, in order to do this, power transformer parameters are needed. 

Therefore, the DISCERN semantic model should be updated to include the cim:PowerTransformer class, 

which derives from cim:ConductingEquipment. In that way, LVSupervisor is linked to cim:PowerTransformer 

through its association with SecondarySubstation. Deliverable [D5.4] should analyse to what extend the 

attributes included in cim:PowerTransformer (see Figure 6) are enough for calculating the MV voltage 

measurements in the LVSupervisor. 

4 
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Figure 6 cim:PowerTransformer class to be added to the DISCERN Semantic Model for sub-functionality B7bd 

 

Measurements per phase in each individual LV line 

IBDR stressed their need for representing voltage and current measurements per phase in LV lines and in 

the LV panel of secondary substations. At the time it was not clear whether it is possible to distinguish phase 

measurements in the semantic model included in [D5.1]. UFD also agreed with this issue. 

To address this, whilst it is not represented explicitly in [D5.1], the Model as currently structured is able to 

represent several measurements per phase. 

As shown in Figure 7, the ñLVSupervisorò is linked to cim:UsagePoint. In the CIM model, cim:UsagePoint can 

be associated with several cim:MeterReading instances (cardinality 0..*), which can be associated with 

cim:ReadingType objects. The class cim:ReadingType includes information about the phase(s) of the 

measurement in the attribute ñphasesò (see Figure 8). 
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Figure 7 DISCERN_UFD_Leader_B7bd model 
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Figure 8 Existing CIM classes for representing the phase of a reading 

 

3.1.3. Based on the UFD Learner Use Case (B9a - Optimised AMR data collection 
and analysis using virtualised as well as physical concentrators) 

The Use Case presented by UFD shows three different solutions to collect data from smart meters. The two 

solutions for data collection from scattered or low densely concentrated customers seems to be functionally 

similar to the solution presented in the use case of VRD; that is, direct collection of data from smart meters, 

and data collection using Energy Management Gateways.  

The semantic model resulting from existing CIM in combination with extensions proposed by VRD should be 

sufficient to cover UFDôs functionality, regardless of the use of an application in central systems for virtual 

data concentration. However, it would be interesting to evaluate whether it is necessary to include a new 

class for a virtual meter data concentration application. 

On the other hand, the solution presented by UFD as a conventional concentrator is quite different to that 

shown by VRD. In fact, the devices to be used by UFD for meter data concentration will combine meter data 

concentration as well as Low Voltage supervision. The device combining these two functionalities is termed 

the Transformer Substation Manager (TSManager). 
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There are additional functionalities performed in the TSManager that go beyond the basic concentration 

performed in energy management gateways or data concentrators used by VRD. These include aggregation 

of meter measurement values and energy balancing with the total energy measurements performed by the 

LV supervisor.  

In Figure 9 the stressed differences are represented:  

- The TSManager consists of Meter Data Concentrator and LV supervisor. These are the two main 

functionalities that will be part of TSManagers deployed in most of secondary substations 

(conventional solution). 

- A new TSMeter function is linked to the TSManager to show the smart meters energy aggregation 

function. TSMeter behaves as a Meter and is part of the TSManager, and therefore is linked to both 

of them. 

- LV supervisor is also capable to perform energy metering of the total energy flowing through the LV 

side of the transformer. This information, together with the aggregation of smart-meter 

measurements, will then be used for energy balancing purposes at the TSManager.  

 

In conclusion, 

- The Leader model can be used by the Learner  

- No significant change to the model have been suggested 

- It has been pointed out that in the UFD Use Case communication is not modelled to the ERP system 

that is present in VRDôs Use Case, however this does not require a change in the model 

- AMI HeadEnd actor is not present in the UFD Use Case, though this also does not require a change 

(or any deletion) from the Leader/VRD Use Case. 

- UFD actors VirtualMeterDataConcentrators and Energy ManagementGateWay can be modelled with 

current classes of MerterConcentrator, MeterManagementSystem 

andPerformanceEvaluationReporting.  
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Figure 9 Resulting CIM diagram for B9a after the L&L comparison 

 






















































































































































































































