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Abbreviations 
The following abbreviations will be used throughout this document: 

ACER Agency for the Cooperation of Energy Regulators 
AEEG Italian Energy Regulator (Autorita per l‘ energia elettrica e il gas) 
AGC Automatic generation control 
AGI Above Ground Installation 
AHEF Ad Hoc Expert Facility  
AMD Armenian Dram 
ANRE Romanian Energy Regulatory Authority 
ARCA Advanced Capacity Reservation Agreement 
ARG Gas transmission and distribution operator (Armrusgasprom) 
CAPEX Capital Expenses 
CC Country Coordinator 
CCP Connection Charging Point 
CDS Central Dispatch Service 
CEER Council of European Energy Regulators 
CENELEC European Committee for Electrotechnical Standardization 
CER Irish Regulator 
CNE Spanish Energy Regulator (Comisión Nacional de Energía) 
DCC Demand Connection Code 
DCF Discounted Cash Flow 
DSO Distribution System Operator 
EC Energy Community 
ECRB Energy Community Regulatory Board 
EE Energy Efficiency 
EGC Electricity Grid Connection 
EIA Environmental Impact Assessment 
ELEP European Local Electricity Production 
EMC Energy Market Convergence 
ENA Electricity Networks of Armenia 
ENTSO-E European Network of Transmission System Operators for Electricity 
ERGEG European Regulators Group for Electricity and Gas 
ESB Electricity Supply Board (Ireland) 
ESO Electricity System Operator of Armenia 
ETCI Electro Technical Council of Ireland 
ETSO European Transmission System Operators 
EWEA European Wind Energy Association 
FG Framework Guidelines 
FI Financial Institution 
FiT Feed in Tariff 
FRT Fault Ride-Through 
GBP Great Britain Pound 
GGP Guidelines of Good Practice 
GHG Greenhouse Gas 
GIS Geographic Information Systems 
GOA Government of Armenia 
GS Guaranteed Standards 
HD Harmonization Document 
HQ Headquarters 
HV High Voltage 
I&C Industry and Commercial 
IEE Institution of Electrical Engineers (UK) 
IFI International Financial Institution 
IRR Internal Rate of Return 
ITS INOGATE Technical Secretariat  
LCTAS Least Cost Technically Acceptable Solution 
LFI Local Financial Institution 
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LNCA Large Network Connection Agreement 
LNG Liquefied natural gas 
LTL Lithuanian Litas 
LV Low Voltage 
MIC Maximum Import Capacity 
MS Member State 
MV Medium Voltage 
NAP Not Applicable 
NA Not Available 
NC RfG Network Code on ―Requirements for Generators‖ 
NCC National Commission for Prices and Energy 
NGN Northern Gas Networks 
NPV Net Present Value 
NRA National Regulatory Authority 
NTS National Transmission System 
NTUA National Technical University of Athens 
OAR Other available requirements 
OPEX Operating Expenses 
OS Overall Standards 
PC Partner Country 
PCC Point of Common Coupling 
PPF Project Preparation Facility 
PSRC Public Services Regulatory Commission of the Republic of Armenia 
RAB Regulatory Asset Base 
RAE Regulatory Authority for Energy (Greece) 
RES Renewable Energy Sources (renewables) 
RES-E Renewable Energy Sources in order to produce electricity 
RfG Requirements for Generators 
r-TPA Regulated Third Party Access 
SCADA Supervisory control and Data acquisition 
SE Sustainable Energy 
SEMISE Support to Energy Market Integration and Sustainable Energy In the NIS 
SHP Small Hydro Power 
SHPP Small Hydro Power Plant 
SME Small and Medium Enterprises 
TA Technical Assistance  
ToR Terms of Reference 
TP Third Party 
TPA Third Party Access 
TSO Transmission System Operator 
WGM Baku Initiative Working Group Member 
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Impact Verification Table 

 

Area 1 –  Electricity and Gas : 

  At the submission 
of application 

At the completion 
of the AHEF 
assignment  

Further approximation of the 
Partner Countries legislation in the 
field of energy with that of the EU 
including further harmonisation of 
electricity and gas standards 

 No of primary legislation 
proposed for adoption 

 No of secondary legislation 
proposed for adoption 

 No of  tertiary legislation 
proposed for adoption 

 No of standards/codes 
proposed for adoption 

 No of Tariff reforms proposed 
for adoption. 

  

2 in total 

(1 proposal for 
amendment of the 
Demand Customers 
Connection Rules to 
the Electricity 
Distribution System) 

 

(1 proposal for 
amendment of the 
Demand Customers 
Connection Rules to 
the Gas Distribution 
System) 

2 in total 

(1 proposal for 
amendment of the 
Demand Customers 
Connection Rules to 
the Electricity 
Distribution System) 

 

(1 proposal for 
amendment of the 
Demand Customers 
Connection Rules to 
the Gas Distribution 
System) 

  

  

  

Improved conditions for energy 
trade in the field of electricity and 
gas 

 No of committees, meetings 
and cooperation agreements 
between TSOs; 

 Increased No of publications 
on electricity and gas data. 

  

 Practical cooperation 
of INOGATE Expert 
Team and PSRC in 
responding to the 
World Bank Doing 
Business Indicator 
review (Getting 
Electricity) 

Improved efficiency of electricity 
and gas infrastructures 

 MWh of energy saved; 

 m3 of gas saved; 

 Tonnes GHG 
reduction/abated. 
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1 INTRODUCTION 
 
The present report comprises the final deliverable of an assignment carried out under 

the Ad-Hoc Expert Facility (AHEF) of the ―INOGATE Technical Secretariat & 

Integrated Programme in support of the Baku Initiative and the Eastern Partnership 

energy objectives‖ project, funded by EC/Europeaid. An application for provision of 

Technical Assistance with respect to the rules and procedures for connection as well 

as, connection tariffs for the ―Electricity and Gas networks‖ including RES-E has 

been submitted by the Public Services Regulatory Commission of the Republic of 

Armenia and filed under Component B: Electricity & Gas in the AHEF Registry under 

the codes ―18.AM & 64. AM‖. The assignment was implemented over the period of 

July–September 2013. 

The scope of the study included electricity and gas sectors but with a focus on 

distribution connected customers. RES-electricity connections where also thoroughly 

discussed on the part of the connection application process and technical 

requirements. The charging principles in both demand and generation connections 

are similar. In the gas sector the focus again was on distribution connected 

customers. As in electricity, the gas part of the study aimed to present and compare 

the charging principles, procedures and technical requirements for users‘ connection 

to the respective networks. 

As far as it concerns the methodology  to carry out this study,  it has involved an 

extensive deskwork exercise along with two consulation activities. The  activities 

have been effected through two missions  in the country; the first one  involves a 

series of stakeholders‘ meetings in the presence of PSRC representatives. The latter 

one was devoted to specific fieldwork with PSRC, presentation of the findings and 

calibration of the preliminary recommendations.  

It is worth mentioning that Armenia  turns out to be rather advanced in the area of 

electricity connections with a lot of good practices to showcase in terms of 

applications‘ handling, regulatory oversight and organisation of the relevant reporting 

from the network operator to the PSRC. For that purpose, the scope of work in 

electricity has been shifted in order to provide guidance and perhaps some new 

ideas based on individual countries‘ case examples. It also aimed to address barriers 

and ways of overcoming them in relation to extra-PSRC administrative decisions. 

One limitation that should be recongnised in relation to electricity demand 

connections is that the study has not expanded into the discussion and evaluation of 

the impact that could possibly be incurred in the event of a PSRC decision in  
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changing the existing charging principles. The presentation of the EU practices, 

however, that is included in the study,  could be proved valuable,  in the case that a 

general discussion on network charges be opened in the country. A somewhat 

different limitation can be indentifed in respect of RES-E connections. At the moment 

Armenia presents a rather developed market in respect of Small-Hydro Power Plants 

(SHPPs) but the remaining Renewable Enery Technologies are seriously lacking 

behind. The study presents a complete and comprehensive view of the requirements, 

process and charging of RES-connections but it does not touch upon advanced 

issues of congested grids, planning and reinforcements, etc.. 

Contrary to what was the situation in electricity, the key limitation in natural gas is 

that the existing regulations were at an early stage of advancement. This has led the 

study to focus on structuring the approach, and presenting the details of how 

important connection decisions are treated by NRAs in the EU. We understand that 

this particular limitation may turn out to focus the immediate actions proposed in this 

study on the gas sector since the assistance appeared to be more crucial in this 

particular area. 

The deliverable of the assignment comprises  a report presenting  the EU experience 

in respect of Demand Connections (with a focus on Distribution Users) for electricity 

and gas as well as RES-E connections. The report also involves conclusions and 

recommendations for the PSRC of the Republic of Armenia in respect of the 

procedure, technical requirements and tariffs for the connection of new network 

users. 

The report comprises two major parts with the first one ranging between Chapters 3 

to 5 in which the EU overview of practices is presented along with specific cases 

where appropriate. More specifically: 

Chapter 3 presents the relevant EU legislation and specifically the parts that provide 

for the general framework regulating access to networks by electricity users 

(including RES generators). It also further presents the relevant Framework Codes 

that are currently under development in an effort to create a general understanding 

on how legislation and regulations are working in a complementary manner at an EU 

and Member State level. 

Chapter 4 attempts to provide an overview of EU Member States in the key areas 

related to connections i.e. technical requirements, procedure and charging principles. 

For several reasons (which are explained in the text), the situation with regard to the 

electricity network access in the EU is not quite harmonised at the moment. There 
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are however certain common features and interesting good practices to be discussed 

and evaluated in terms of their replicability.   

Chapter 5 consolidates the information regarding the EU legislation and EU Member 

States‘ practices for the gas sector. It presents the high-level regulatory principles 

and the way their national implementation has emerged in mature, emerging and non 

quite developed gas markets in the EU.      

The second part of the report, involving Chapter 6, is devoted to the specific 

Armenian situation, as it has been understood and recorded by the ITS expert team, 

following discussions with national stakeholders on the aspects related to electricity 

and gas connections. This section is also internally organised in separate electricity 

(including RES-E) and gas sections and also includes the findings and 

recommendations. 

Two appendices comprise an integral part of this report as follows: 

 

Appendix I: Presents selected EU Member States case studies for demand 

connections and connections of RES- E generation  

 

Appendix II: Comprises the outcome of a Joint PSRC-ITS team collaboration, 

submitted to PSRC on the 3/9/2013 as an aid to responding to the Getting Electricity 

Questionnaire  
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2 EXECUTIVE SUMMARY 
 
The Report provides an introductory overview of the current status of the EU rules 

and procedures for connection to the grid as well as connection charges, followed by 

key recommendations on the improvement of the legislative framework. These 

recommendations/opportunities for improvement will be evaluated and eventually 

transposed into the necessary amendments to the current legislation in respect of 

rules for the connection to the electricity and gas networks. This whole effort initiated 

by the PSRC is understood as an action of prudent regulatory practice given the fact 

that fair, transparent and non-discriminatory procedures and rules comprise the 

necessary prerequisite for the timely and cost reflective delivery of new connections 

of users.  

The analysis and issues addressed in the present report are based on key findings 

made through two missions by the INOGATE expert team which has delivered the 

present report. The missions involved discussions held with all relevant stakeholders 

in the form of data collection and consultation, namely the Public Services Regulatory 

Commission, Armrusgasprom in their function as the gas transmission and 

distribution operator (ARG), Electricity System Operator (ESO) which is similar to 

ISO-model TSO, and Electricity Networks of Armenia (ENA) which operates as a 

DisCo involved in distribution network operation and supply of electricity to all users 

in Armenia.  

Third party access is defined in the so-called ―3rd Energy Package‖, Directive 

2009/72/EC Article 5 (for electricity) and Directive 2009/73/EC Article 8 (for gas). The 

stipulations in the Directives provide for a Regulated type of Third Party Access (r-

TPA). The underlying idea is that ―minimum technical design and operational 

requirements‖ are introduced as the compliance interface between the network 

operator (TSO or DSO) and any other third party wishing to be granted access to the 

relevant network.   

In a similar and complementary manner RES-E generators are granted access to the 

grid, but Directive 2009/28/EC elaborates more in regulating certain aspects that in 

the past proved to be barriers for the promotion of RES at national and/or EU level. 

These comprise generally the access rights (and conditions to restrain them), 

connection procedures and connection charging principles.  

The Agency for the Cooperation of Energy Regulators (ACER) and the European 

Network of Transmission System Operators (E- for Electricity and G- for Natural Gas) 
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are working jointly for the development and proposition to the European Commission 

of a set of high level harmonised Network Operating Codes that would be applicable 

for all parties in the Single Energy Market of the EU.  

At a national level National Regulatory Authorities and Network Operators 

(Transmission and/or Distribution) are free to develop their national frameworks 

along the predefined principles with a view to taking into account national specificities 

and individual needs in each Member State.  

 

Electricity & RES  
 

Technical conditions and connection procedures present a certain degree of 

harmonisation in the EU whereas charging principles appear to be rather country 

specific. Most of the EU countries have an increased level of standardisation of 

connection schemes offered to the prospective users of the system. This also 

involves capacity thresholds on the basis of which, network users are by definition 

categorised in terms of their foreseeable voltage level. Flexibility on the part of the 

decision of the network operator is ensured as a means of dealing with exceptional 

cases. The degree of standardisation attenuates as the capacities of the network 

users increase and their impact on the network operation becomes considerable.   

The challenges associated with harnessing Renewable Energy Sources for the 

purposes of electricity production (RES-E) have been central to a long-standing 

debate in the EU. The intermittent nature of some Renewable Energy Technologies 

used for electricity production requires a careful approach with respect to their 

integration to the grid. Integration is different to the notion of connection in the sense 

that the full scale of technical and economic impact of connecting an intermittent 

source to the grid should be carefully assessed and internalised in the connection 

scheme.  

As previously mentioned the situation with connection charging principles is rather 

diversified in the EU. There are different reasons behind this divergence that can be 

accounted for by national policies related to energy tariffs (since connection charges 

are actually a part of network pricing), the need to reduce entry barriers of RES or 

they are simply preserved in tact from the methodologies traditionally applied by the 

vertically integrated electricity utilities.   

Depending on the location of the Charging Boundary a methodology referring to 
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―deep‖, ―shallow‖ or even a ―hybrid” charging may be developed. The basic variants 

of the connection charging policies comprise: 

 Shallow Policy does not charge the applicant project for reinforcements to 

the existing system but often charges for system extension, and usually will 

charge for the immediate connection assets, whereas the 

 Deep Policy will charge for reinforcements to the existing system along with 

extension and immediate connection assets, i.e. everything. 

The illustration below gives a good overview of the diversity in approaches followed 

by EU Member States and refers to the distribution network charging methodologies 

in the EU-15: 

 
Deep  

Semi shallow  

Shallow  

No information  
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We note that the situation with connection charging principles can be a lot different 

across the sectors i.e. selecting connection charging principle for gas distribution to 

be ―deep‖ does not necessarily imply that this would also be selected for electricity 

distribution. Similarly, it can be construed that a similar approach may also be found 

within the same sector as long as the requirements of non-discrimination, fairness 

and transparency principles for a given category of users are ensured. The 

illustration below presents the level that the EU legislation for the promotion of RES 

has influenced connection charging and refers to the wind farms connection charging 

methodological principles: 

 
 
 
 
 
 
 

 
Apparently, the above-presented situation with wind power is heavily based on the 

political decision of promoting RES. It clearly reflects the decision of several EU 

Deep  

Semi shallow  

Shallow  

Charges specified by 
authorities 
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Member States to reduce connection costs for wind power plants as a measure of 

reducing entry costs. 

In respect to the connection procedure there are quite a few issues that are common 

in terms of concept but in reality are understood quite differently and are subject to 

the national specificities. These comprise important decisions that are involved in the 

connection procedure. For instance: 

 What is the definition of demand customer and its categories? 

 What are the ―simple‖ connection works (with relevance to ―standard‖ 

connection charges)? 

 Does the DSO have the right to refuse connection and how remote 

connections treated? 

 What would be the most efficient and transparent application procedure? 

 Who designs, who constructs and owns connection assets? 

 How does environmental and town planning affect connections? 

 Who assures quality and safety? 

We have been able to spot several approaches in the EU Member States and 

thereby compare good practices with the procedures foreseen in Armenia. While 

there is a noticeable degree of divergence in the EU it seems that Armenia is working 

along the lines of the general sequence of actions that eventually lead to a 

connection. It is important to mention that Quality Regulation - and particularly the 

area of service quality - comprises a field of regulatory practice where the efficiency 

of the connection procedure can be monitored and quantified.  

In terms of findings in the Electricity Sector and RES, one may conclude that overall 

Armenia is really well developed in terms of the regulatory approach on connections. 

For RES the development so far hasn‘t led to any substantial bottlenecks and major 

disputes in relation to the connection process. As the situation may tend to be more 

demanding in terms of RES penetration in the future, the report presents some 

practical planning approaches followed by EU countries when similar situations have 

emerged.   

Contrary to the situation described above in relation to RES-E generators, demand 

customers - with the vast majority of them being low-capacity LV consumers - are 

seeking to be connected to the distribution system. PSRC applies an ex-ante 

regulatory approach with clear and understandable procedures. The efforts also 
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made by Electricity Networks of Armenia (ENA) in developing an on-line application 

form and developing a connection application repository in the form of an on-line 

database which is shared with the PSRC,  need to be recognised as good practices.  

However it should be borne in mind that a comparison of Armenian practices with 

those exercised by EU Member States should be expected to be different in the 

sense that the former is lacking the legal requirements to produce technical 

documents such as the network operating codes or present network tariffs unbundled 

from generation and supply tariffs.  

In summary, our findings per area of evaluation are presented in the table below 

which in turn comprises an extract of the table mapping the findings in section 6.4. 

Area of review Findings 

Technical 
Requirements 

Standardisation of Connection Technical Solutions is not developed with the exemption 
of certain LV customers 

Technical requirements that the user should fulfil are not clearly set  

Connection 
Procedure 

Present connection timing requirements are  difficult to fulfil, because they are outside 
the control of ENA and timing is not comparable with EU practice due to the different  
procedural steps incorporated  

The connection design – permitting, construction practices in Armenia comprises 
significant deviations from the EU practice, due to permitting/authorisation practices: 

-Internal installations need to be checked by ENA 

-Local authorities can decide upon and (possibly) delay the granting of permits for the 
connection construction works at will. 

-Building regulations do not incorporate utilities connections and the latter are dealt 
with individually by ENA 

The connection design – permitting, construction practices in Armenia comprises 
significant deviations from the EU practice, due to the requirement to organise 
procurement of goods and services above certain threshold. 

Where outsourcing is used, design and construction services and works are 
mandatorily procured by ENA under a non-price competitive regime 

Connection 
Charging 
policy 

It seems that the predefined connection charges provide little exposure of the new 

customers to the costs they incur when requesting a connection.  

The methodology therefore provides limited price signals to the customers and 
incentives to the network operator and inhibits the risk of gradually raising the 
distribution tariff 

The existing ENA connection project database is a powerful monitoring tool that is 
currently used by the PSRC on a spontaneous basis and primarily for the timing 
dimension 

RES Technical issues determining connection of RES to grid are not publicly available 
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connections 
Information about available network capacities is not available 

 

On the basis of the above findings we have developed a set of immediate actions 

that would enable the national stakeholders to address cross-cutting issues. 

Relevance of these issues to our findings is constrained to those that are believed to 

influence the existing status-quo but also those which could lead to an evaluation of 

options for adopting a different approach in the future.   

Activity Area of 
intervention  

Responsible 
Stakeholder 

Counterparts 

Review of the 
typologies of 
connections in an 
effort to come up with 
a standardised 
connection scheme 

Cross-cutting:  
Technical 
Requirements 
Procedure 
Charging 
principles 

Electricity Networks 
of Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Review international 
experience with  
standard Connection 
Conditions and 
evaluation of 
applicability in 
Armenia 

Technical 
Requirements 

 

Electricity Networks 
of Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Retrospective 
analysis of “real 
connection costs” and 
assessment of the 
impact on network 
tariffs (shallow vs 
deep charging 
principle) 

Charging 
principles 
 

PSRC Electricity Networks 
of Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

Review international 
experience with 
regards to Local 
Authorities 
involvement in utilities 
network permitting 
procedures 

Procedure 
 

Ministry of Interior PSRC, Local 
Authorities 
Association  

Review international 
experience with  RES-
E Connection 
Conditions and 
evaluation of 
applicability in 
Armenia 

Technical 
Requirements 
(RES-E) 
 

Electricity Networks 
of Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Launch a consultation 
on the basis of a 
planning study on the 
RES-E integration 
issues 

Procedure 
 

PSRC Electricity Networks 
of Armenia/Electricity 
System Operator, 
RES Developers 
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Natural Gas  
 

The regulatory treatment of new connections on gas distribution networks is not 

harmonised among EU Member States and generally there are no applicable quality 

standards and procedures. As acknowledged in the ACER/CEER Annual Report on 

the Results of Monitoring the Internal Electricity and Natural Gas Markets 2011, 

―there is no uniformly shared and standardised regulatory dataset on natural gas 

network access at EU level (for instance, in terms of statistics about times to connect, 

disconnection times and curtailment countermeasures).  Such a dataset is needed in 

the future if gas network access is to be taken seriously at micro level.  It might be 

argued that aspects of network access monitoring are however, national rather than 

cross-border in nature, so a finer definition of European gas network access 

monitoring is still needed from the legislator.‖ 

To our knowledge no complete published study on European practices, and best 

practices on new gas connections exists. The only complete and consolidated 

overview on tariffs and connection charges that we are aware of, is a study by KEMA 

Consulting GmbH on behalf of the Energy Community (EC) carried out in 20101 

which however places emphasis on the Energy Community contracting parties rather 

than the EU.   

Thus, information for this work has been mainly sourced directly from national 

legislation and the web pages of national regulators and distribution system 

operators, including, where available, a review of the terms and conditions of 

distribution licenses. A total of fourteen member states were considered, all of the UK 

and France, showing increase in new gas connections (household/non-household 

over the last 4 years) from  2-3% to over 15%. The review included all types of 

markets i.e. mature in terms of natural gas penetration and liberalisation such as the 

UK and Germany, isolated as is the case of Latvia and emergent as is the case of 

Greece and until a few years ago Portugal. 

 Attention shoud be paid on the actual definition of a ―new connection‖. Here the 

distinction offered by the Irish distribution operator who discriminates between a new 

connection not requiring an extension of the main network and a new connection (of 

                                                
1http://www.energy-community.org/pls/portal/docs/736177.PDF 

http://www.energy-community.org/pls/portal/docs/736177.PDF
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a non-gas) estate that - in order to be realised would require an extension of the main 

network - would be useful and avoid misunderstandings. This distinction is both 

relevant and useful as the study showed that some DSOs would not extend the 

network above a certain threshold (25, 50, 100 m) whereas others would consider 

any connection provided that it lies within the geographical area of their license.  

The review carried out in this work has revealed the following trends: 

Area of review Findings 

New 
connections 

With the exemption of very limited cases, the DSOs in Europe generally 
proceed with the realisation of new connections as long as the potential 
customers are within the area of their license (or concession agreement). 

Standard 
products and 
charges 

Domestic consumers usually are offered a standard product with the following 
characteristics 

 Predetermined price 

 Predetermined maximum distance from existing network 

 Predetermined maximum consumption  

 Basic predetermined design (a minimum of excavation) 

Some DSOs also offer a variety of products as a function of consumption and 
distance from mains.  

Charges for 
non standard 
products 

In the case of customer requirements that are not covered by the standard 
products (e.g. too far from main distance, increased consumption calling for 
network reinforcement) the cost may be borne by the customer or by both the 
DSO and the customer.   

The combination of a standard quotation with a supplementary cost (provided 
through a Net Present Value test) as adopted by the Irish and Dutch DSO is a 
solid solution to balance the requirements of the new user without endangering 
the financial position of the operator.   

Timelines for 
new 
connections 

Timelines for new connections are not well established. The review revealed 
that for domestic connections and standardised products the time required to 
establish a new connection from application submission to commissioning can 
range from 60 to over 160 days. 

 

On the basis of the review of the European practice and based on the analysis of the 

Armenian legislative framework as far as new connections are concerned we have 

developed a set of immediate actions that would enhance quality of service and 

increase the transparency of the process and ensuring non-discrimination between 

customers.  
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Activity Area of 
intervention  

Responsible 
Stakeholder 

Counterparts 

Define standard 
connection charge at least 
for households (apartment 
buildings and detached 
houses) 

Charging 
principles 

 
Armrusgasprom PSRC, advisors 

Define deadlines for the 
implementation of a new 
standard connection that 
the DSO and the new 
customer need to abide by 

Procedure Armrusgasprom PSRC 

Develop an IT connection 
monitoring database such 
as the one maintained by 
ENA and shared by PSRC.  
This is a powerful 
monitoring tool to be used 
for the definition of a 
standard connection 
charges and also for 
benchmarking connection 
practices and the 
performance of the 
operator (time and cost)  

Procedure Armrusgasprom PSRC 

Define and publish the 
procedure and criteria for 
approving/rejecting an 
application for a new 
connection 

Procedure Armrusgasprom PSRC 

Develop and publish  
Standardised Connection 
Agreements for all types of 
connections  

Procedure Armrusgasprom PSRC 

Develop and publish a 
generic methodology for 
the estimation of design 
and construction costs  

Charging 
principles 

Procedure 

Armrusgasprom PSRC 

Review the cost allocation 
methodology with a view 
to applying an NPV test at 
least for large 
connections/system 
expansions/reinforcements 

Charging 
principles 

Armrusgasprom PSRC, advisors 

Review international 
experience with regard to 
Local Authorities 
involvement in utilities 
network permitting 
procedures 

Procedure 
 

Ministry of 
Interior 

PSRC, Local 
Authorities 
Association  
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3 EUROPEAN PRACTICES REVIEW WITH REGARDS 
TO GRID CONNECTION PROCEDURES AND 
TARIFFS 

 

3.1 Grid Connection & Access in the context of the EU 
framework 

 

3.1.1 Understanding the notion of Third Party Access 
 
The European Council initiated the liberalisation of the electricity and gas market with 

the implementation of directives 96/92/EG and 98/30/EG (the so called first energy 

package). These were followed by the newer Directives 2003/54/EC and 2003/55/EC 

as part of the second energy package and finally by Directives 2009/72/EC and 

2009/73/EC as part of the third energy package. The aim of the liberalisation of the 

energy markets is to offer end-users a choice between suppliers so that they can 

profit from lower prices for energy and a better quality of services. In addition, these 

directives guide the creation of the internal markets for electricity and gas by setting 

up a framework for harmonisation. 

A keystone of the reform process was the so-called Third Party Access (TPA) 

scheme. Directive 96/92/EC devoted articles 16, 17 and 18 to the organisation of 

access to the system, which was then depended on the wholesale market model and 

allowed for both a negotiated and regulated procedure. Article 20 of the repealing 

Directive 2003/54/EC practically defines TPA and relates the procedure only with the 

one referring to the regulated type. Last but not least the so-called ―3rd Package‖, 

Directive 72/2009/EC Article 5 (for electricity) and Directive 73/2009/EC Article 8 (for 

gas), provide for: 

―The regulatory authorities where Member States have so provided 

or Member States shall ensure that technical safety criteria are 

defined and that technical rules establishing the minimum 

technical design and operational requirements for the 

connection to the system of generating installations, distribution 

systems, directly connected consumers’ equipment, interconnector 

circuits and direct lines are developed and made public.” 

 
The provision practically abolishes any other option than the regulated type of Third 

Party Access (r-TPA) whereas it introduces the ―minimum technical design and 
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operational requirements‖ as the compliance interface between the network operator 

(TSO or DSO) and the third party wishing to be granted access to the relevant 

network.   

Pursuant to the above, and having in mind that familiarisation with the term TPA 

outside the EU is not really developed, one should attempt to discriminate the 

following elements of TPA with a view to increase the clarity and understanding. 

Likewise, the terms: 

 Connection conditions: shall herewith refer to the ―minimum technical design 

and operational requirements‖, which in most jurisdictions across the EU 

usually form part of the Grid (Connections) Code. 

 Connection Charges: shall herewith refer to the ―first connection fees‖ or 

simply the amount the party seeking for connection is entitled to pay for 

connecting its physical assets to the Grid. The amount of course depends on 

the technical solution and the methodology for estimating the relevant costs 

for the connection. 

 Connection arrangements: shall herewith refer to the combination of the 

above with due regards to the procedural and administrative parts 

(applications handling). 

 Access: shall mean the ability to exchange energy products of any type 

(energy, capacity, ancillary services, etc.) after the completion of the 

connection.    

 

3.1.2 EU legal framework on integration of Renewable Electricity 

(RES-E) to the power grid 

The main legal document related to the promotion of renewable energy sources 

(RES) in EU is DIRECTIVE 2009/28/EC of the European Parliament and of the 

Council of 23 April 2009 on the promotion of the use of energy from renewable 

sources and amending and subsequently repealing Directives 2001/77/EC 

and 2003/30/EC. Article 16 of RES directive describes legal obligations of Member 

Stages towards promotion of RES integration into power grid. The core provisions 

describing main requirement of responsible authorities of Member States (MS) TSO 

and DSO are as follows: 

 
Access Rights of RES generators  

Priority access and guaranteed access for electricity from renewable energy sources 
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are important for integrating renewable energy sources into the internal market in 

electricity, in line with Article 11(2) and developing further Article 11(3) of Directive 

2003/54/EC. Requirements relating to the maintenance of the reliability and safety of 

the grid and to the dispatching, may differ according to the characteristics of the 

national grid and its secure operation. Priority access to the grid provides an 

assurance given to connected generators of electricity from renewable energy 

sources that they will be able to sell and transmit the electricity from renewable 

energy sources in accordance with connection rules at all times, whenever the 

source becomes available.  

Compensation of access restraints 

In certain circumstances it is not possible fully to ensure transmission and distribution 

of electricity produced from renewable energy sources without affecting the reliability 

or safety of the grid system. In such circumstances it may be appropriate for financial 

compensation to be given to those producers. Yet, the directive recognises that the 

cases of security curtailment of RES due to transmission and/or distribution network 

constraints should be gradually minimised by taking forward network reinforcement 

investment plans that would accommodate an increased RES penetration.   

Connection procedures for RES 

To the extent required by the objectives set out in this Directive, the connection of 

new renewable energy installations should be allowed as soon as possible. In order 

to accelerate grid connection procedures, Member States may provide priority 

connection or reserved connection capacities for new installations producing 

electricity from renewable energy sources. 

Connection Charging for RES 

The costs of connecting new producers of electricity and gas from renewable energy 

sources to the electricity and gas grids should be objective, transparent and non-

discriminatory. In addition, the benefit that embedded producers of electricity from 

renewable energy sources and local producers of gas from renewable sources bring 

to the electricity and gas grids should be taken into account. 

Connection Charging for RES (decentralised resources) 

The Directive also recognises that over the time elapsed from the commercialisation 

of most of the RES-E technologies much of the economic RES potential located 

close to the big load centres has been exploited. Due care is taken here by the 

legislator so that the remote areas comprising economically exploitable are not facing 
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an entry barrier due to increased connection costs. Electricity producers who want to 

exploit the potential of energy from renewable sources in the peripheral regions of 

the Community, in particular in island regions and regions of low population density, 

should, whenever feasible, benefit from reasonable connection costs in order to 

ensure that they are not unfairly disadvantaged in comparison with producers 

situated in more central, more industrialised and more densely populated areas. 

It should be noted that the new RES directive comprises only limited but important 

improvements in respect of the guidance provided for the MS national regulatory 

frameworks in respect of RES connection and access to the electricity grids. In this 

sense is stipulated that ―Directive 2001/77/EC lays down the framework for the 

integration into the grid of electricity from renewable energy sources‖. It also 

recognises that there is a significant variation between Member States in the degree 

of integration actually achieved. Admittedly MS have chosen their own way on how to 

implement the previously set EU framework for the promotion of RES. The grid 

connection issues in almost all EU Member States are distinguished into three main 

parts: technical requirement for connection to the grid, procedural aspects and cost 

sharing issues. The technical and procedural aspects in the majority of cases are 

covered by Grid Codes of the Member States operators and/or specific regulations 

issued by responsible authorities. The requirements related to the procedure are 

common as for other conventional generator with similar capacity. Only some specific 

aspects refer individually to certain generation technologies and are added on top of 

the common requirements depending on the generation profile and load curve. The 

preparation of a higher level harmonised Grid Code at an EU level comprises a long-

term aspiration in the EU. From 2009 and onwards this continuous effort is entrusted 

to ENTSO-E and ACER under the 3rd Package. In the same year the call for 

harmonising and strengthening the RES framework at an EU level was 

complemented by the provisions of Directive 2009/28/EC. The new RES Directive 

provided also for the periodical review of its implementation at a Member State level. 

The full text of the new RES directive is available on the website of DG ENER2. 

 

3.1.3 ERGEG and ACER harmonisation work on Electricity Grid 

Connections 

Whilst there is a lack of harmonisation amongst the EU Member States with regards 

                                                
2 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=Oj:L:2009:140:0016:0062:en:PDF 
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to the content, limits, and other aspects in their industry codes (i.e. Grid Code) a 

substantial effort has been initiated towards this direction by the European 

Regulators Group for Electricity and Gas (ERGEG) and has been followed-on by the 

successor organisation called the ―Agency for the Cooperation of Energy Regulators 

(ACER)‖.  

 

ERGEG GGP on EGC and Access 

 

On 24 March 2009, ERGEG launched a public consultation on Draft Guidelines of 

Good Practice (GGP) on Electricity Grid Connection and Access (Ref: E08-ENM-09-

03). The draft GGP outlined a number of proposals to ensure consistent grid 

connection and access across Member States. Following this procedure ERGEG has 

developed another document (Ref: E09-ENM-16-04)3 which contains the Final 

Guidelines on Grid Connection and Access after evaluation of the responses and 

comments presented during the public consultation process. These guidelines 

contain description of general procedural which could be applied as checklist to 

asses‘ connection processes. Here below is a short extract comprising general 

provisions discussed in the document and could be used as a checklist to assess the 

connection context: 

 

Connection Procedures  

The connection procedures shall be elaborated and / or approved by the NRAs as 

part of the terms and conditions for connection and access to the grid, after 

appropriate consideration of stakeholders’ interests. These terms and conditions 

shall enter into force only after consultation with stakeholders.  

The grid connection procedures shall comply with the principles of regulated Third 

Party Access and be transparent and non-discriminatory. As part of the grid 

connection procedures, connection agreement/contract models (i.e. standard 

agreements) shall be prepared and published. These models shall be drafted in 

consultation with stakeholders – most notably grid users and DSOs – and shall be 

approved, where applicable, by the NRAs as a part of the terms and conditions. 

Connection procedures shall not lead to undue connection delays. The TSO and/or 

DSO must be transparent about the connection time schedules to those requesting 

                                                
3
http://www.energy-

regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/GGP%20
Electricity%20Grid%20connection%20%20Access/CD/E09-ENM-16-04_GGP-GridConnection_10-Dec-09.pdf 

 

http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/GGP%20Electricity%20Grid%20connection%20%20Access/CD/E09-ENM-16-04_GGP-GridConnection_10-Dec-09.pdf
http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/GGP%20Electricity%20Grid%20connection%20%20Access/CD/E09-ENM-16-04_GGP-GridConnection_10-Dec-09.pdf
http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/GGP%20Electricity%20Grid%20connection%20%20Access/CD/E09-ENM-16-04_GGP-GridConnection_10-Dec-09.pdf
http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/ELECTRICITY/GGP%20Electricity%20Grid%20connection%20%20Access/CD/E09-ENM-16-04_GGP-GridConnection_10-Dec-09.pdf
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the connection. Any delay and reasons for it must be transparently communicated to 

those requesting the grid connection. The solutions to overcome the delays in grid 

connection access shall be jointly agreed between the TSO and/or DSO and the grid 

user. 

Connection procedures shall define the information and data (including technical 

data) that the applicant for grid connection has to provide to the TSO and/or DSO. 

Connection procedures shall also describe the measures to be taken in case of 

modifications to the TSO’s, DSO’s and grid users’ installations. Furthermore, all the 

connection procedures, connection time schedules and required information for grid 

connection and access must be publicly available.  

 
Connection Requirements  

The technical requirements for connection shall be elaborated and approved by the 

respective authority (regulator) as part of the terms and conditions for connection and 

access to the grid, after appropriate consideration of stakeholders’ interests. These 

requirements shall enter into force only after consultation with stakeholders. 

Moreover, the TSOs and DSOs will (beyond the technical requirements) define rules 

(to be approved by the NRAs), on the treatment of the grid connection applicants 

awaiting connection, particularly in relation to the duration of connection application 

process.  

The connection and access requirements apply to the new installations and modified 

parts of existing installations. Parts of existing installations which have not been 

modified shall retain the technical features described in a previous connection 

arrangement and not be affected by the new connection and access requirements. 

This needs to be ensured by regular tests, where appropriate. This applies for 

generation and for consumption units and the TSOs and/or DSOs shall follow this 

provision (defining the treatment of new and existing installations) swiftly and without 

delay.  

The TSOs and/or DSOs shall design the technical solution for connection under 

transparent and non-discriminatory conditions, in cooperation with the applicant for 

grid connection.  

The TSO and DSO shall have transparent and non-discriminatory conditions for 

checking the compliance with connection requirements. There shall be a process and 

a body responsible for settling disputes between the TSO/DSO and the grid user 

about diverging positions on the possibility to connect.  
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Information Exchange  

The TSO and DSO shall provide the information on technical requirements for grid 

connection at the connection point – in compliance with harmonised standards, 

where applicable – including among others:  

 Short circuit capacity levels indicating maximum and minimum short circuit 

capacity;  

 Protection concept with time frames for fault recognition and relay tripping;  

 Insulation co-ordination;  

 Grounding;  

 Requirements for parallel operation with the power system;  

 Maximum permitted electromagnetic perturbations;  

 Highest and lowest operating voltage in normal and disturbed operating 

states;  

 Highest and lowest operating frequency in normal and disturbed operating 

states; and  

 Devices required for metering and information exchange.  

Every significant generation unit or consumption unit shall provide the TSO or DSO 

where it is connected with all information and technical data necessary to ensure the 

operational security of the system, including an efficient co-ordinated system with 

access to real-time information.  

Every significant generation unit or consumption unit shall be able to receive and to 

execute the instructions given by the TSO and/or DSO, either on a contractual basis 

or in critical operating state.  

TSOs shall inform each other about the commissioning of significant generation and 

consumption units. This implies that adjacent TSOs shall agree on the criteria (e.g. a 

power threshold) for defining units as significant. With the growing importance of 

distributed generation, this provision applies also to the DSOs with significant 

installed distributed generation capacity; for that matter, the affected DSOs and 

TSOs shall coordinate and inform each other in a coherent way and with appropriate 

timing.  

 

ACER’s Framework Guidelines on Electricity Grid Connections 

 

After adoption of so-called ―3rd Package‖ the tasks of ERGEG since March, 2011 

were transferred to Agency for the Cooperation of Energy Regulators (ACER) and 
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based on GGP on Electricity Grid Connection and Access ACER has developed, 

consulted and finalised a set of new framework guidelines i.e. the ACER‘s 

Framework Guidelines on Electricity Grid Connections.4 

These Framework Guidelines on Electricity Grid Connections set the guiding 

principles over which the Network Codes should be developed. An excerpt from the 

Framework Guidelines presenting the Scope and Application has been included in 

this chapter in order to showcase its significance in relation of the EU Single 

Electricity Market. 

 

Scope  

These FG aim at setting out clear and objective principles for the Development of 

network codes pursuant to Article 6(2) of Regulation (EC) No 714/2009 (the 

“Electricity Regulation”). The network code(s) developed according to these FG will 

be applied by electricity system operators and significant grid users, taking into 

account possible public service obligations and without prejudice to the regulatory 

regime for cross-border issues pursuant to Article 38 of Directive 2009/72/EC and of 

the responsibilities and powers of regulatory authorities established according to 

Article 37(6) of Directive 2009/72/EC.  

The network code(s) developed according to these FG will be evaluated by ACER, 

taking into account their degree of compliance with these Guidelines and the 

fulfilment of the following objectives: 

 maintaining security of supply;  

 supporting the completion and functioning of the internal market in electricity 

and cross-border trade, including delivering benefits to the customers;   

 facilitating the EU’s targets for penetration of renewable generation.  

 
Application  

The network code(s) developed according to these FG shall apply to grid 

connections for all types of significant grid users already, or to be, connected to the 

transmission or distribution network. Any grid user not deemed to be a significant 

grid user5 shall not fall under the requirements of the network code(s).  

The network code(s) developed according to these Framework Guidelines take 

precedence over the relevant national codes and international standards and 

                                                
4

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Framework_Guidelines/Framework%20Guidelines/FG%20on%2

0Electricity%20Grid%20Connections.pdf 
5Significant Grid Users–  pre-existing grid users and  new grid users which are deemed  significant on the basis of their impact on the 
cross border system performance via influence on the control area‘s security of supply, including provision of  ancillary services 
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regulations. Where there are proven benefits, and if compatible with the provisions in 

the European network code(s), national codes, standards and regulations which are 

more detailed or more stringent than the respective European network code(s) 

should retain their applicability. The European Network of Transmission System 

Operators for Electricity (ENTSO-E) shall ensure coherence and compatibility of the 

grid connection network code(s) with provisions contained in the FG on System 

Operation. 

 

ENTSO-E Network Codes Development  

 
The so-called 3rd Energy Package assigns ENTSO-E the task to develop - on the 

basis of a broad consultation with interested stakeholders - a set of code chapters 

comprising ultimately a common, harmonised high-level Network Code for the EU 

Internal Electricity Market. The adoption procedure involves a submission to ACER 

for review and comments. ACER after approving each code chapter proposes in its 

turn the codes to the EC for adoption. The Demand Connection Code and Network 

Code on Requirements for Grid Connection applicable to all Generators were both 

reached this stage of ACERs recommendation to EC by 23rd of March  2013.    

 
Source: ENTSO-E website 03/10/2013 

Figure 1: ENTSO-E Network Codes Development Status 
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Demand Connection Code (DCC) 
 
The Demand Connection Code has been developed as part fulfilment of the 

requirements set forth by ACER‘s Framework Guidelines on Electricity Grid 

Connections as also mentioned above. The Network Code on Demand Connection 

will help to accomplish the tasks of facilitating the increase of RES, ensuring system 

security and implementing the internal electricity market, also by means of smart grid 

models, DCC has been initiated to define common functional requirements and will 

mainly focus on the connection of industrial loads and distribution networks.  

The DCC requirements complement those of the Network Code on Requirements for 

Generators, lowering barriers for consumers to provide demand response, and 

setting basic requirements on large consumers and distribution network connections 

to efficiently cope with Europe wide changes in the power system. 

This Network Code defines a common set of requirements for Demand Facilities, 

Distribution. The Network Code sets up a common framework for Network 

Connection Agreements between Network Operators and the Demand Facility Owner 

or Distribution Network Operator. 

On 27 March 2013, ACER issued a recommendation to the European Commission to 

adopt the Demand Connection Code (DCC). The recommendation comes jointly 

with ACER‘s reasoned opinion which positively acknowledges the code‘s full 

compliance with the framework guidelines, ENTSO-E‘s engagement with 

stakeholders and NRAs (National Regulatory Authorities), and the European wide 

direction given in supporting Demand Side Response. Text of DCC is available in 

web page of ENTSO-E6  

 
Network Code on Requirements for Grid Connection applicable to all 
Generators (RfG) 
 
Similarly to the DCC the Requirements for Grid Connection applicable to all 

Generators have been developed as complement to the requirements set forth by 

ACER‘s Framework Guidelines on Electricity Grid Connections as also mentioned 

above. The Network Code on Requirements for Generators is seen as one of the 

main drivers for creating harmonised solutions and products necessary for an 

efficient pan-European (and global) market in generator technology. The purpose of 

this network code is to bring forward a set of coherent requirements in order to meet 

                                                
6 https://www.entsoe.eu/major-projects/network-code-development/demand-connection/ 
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these challenges of the future. 

This Network Code defines a common framework of grid connection requirements for 

Power Generating Facilities, including Synchronous Power Generating Modules, 

Power Park Modules and Offshore Generation Facilities. It also defines a common 

framework of obligations for Network Operators to appropriately make use of the 

Power Generating Facilities‘ capabilities in a transparent and non-discriminatory 

manner ensuring a level-playing field throughout the European Union. 

On 27 March 2013, ACER issued a recommendation to the European Commission to 

adopt the Network Code on ―Requirements for Generators‖ (NC RfG). The 

recommendation follows the conclusion of ENTSO-E‘s extensive process to amend 

the code based on topics addressed in ACER‘s earlier reasoned opinion. In its 

recommendation, ACER touches on two items (national scrutiny and transitional 

arrangements for emerging technologies) which the EC may take into consideration 

when initiating the legislative adoption process of this code. The text of RfG is 

available in web page of ENTSO-E 7.  

 

  

                                                
7 https://www.entsoe.eu/major-projects/network-code-development/requirements-for-generators/ 
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4 An Overview on EU Practices in respect of 
Connections to the Electricity Grid  

 

4.1 Overview of Technical Requirements 
 
With a view to ensuring non-discriminatory treatment of all applications, detailed and 

common rules with regard to connection should be available ex-ante to all 

prospective new entrants. The Connection Code, or equivalently the secondary 

legislation providing for network connections involves provisions that relate to: 

 The connection procedure, relation between the connection rules and 

individual ‗Connection Agreements‘, the standard connection boundary points 

that apply to each customer category (generator, distribution company, etc.) 

and relate the connection conditions with the relevant charges to be applied 

on the basis of a connection charges methodology. 

 Connection conditions commonly applied to all prospective new entrants that 

are compatible with the system design characteristics and operational 

parameters (active and reactive energy requirements, frequency and voltage 

requirements, communications, quality standards, performance data, 

drawings, etc.). Generators and in particular RES generators may be required 

to submit extra data and satisfy specific requirements with regard to output, 

voltage and frequency regulation.  

 Ancillary services requirements based on the type of plant, capacity and 

linking to other relevant documents such as relevant sections of the Grid 

Code and Ancillary services Agreement (if applicable). 

 Commissioning Testing and Inspection procedures, Access, Disconnection 

and Reconnection. 

 

4.2 Technical Requirements for Distribution Level Demand 
Connection 

 
The technical rules satisfy the necessity to determine technically precise 

requirements and to allow different system elements to interact in a mutually safe 

manner. The certain technical characteristics: voltage levels, allowed capacity 

ranging at exact voltage level, grounding resistance, required short circuit current to 

activate protection devices, isolation resistance and more others, has to be kept 

within certain range. The demand customer connection to the grid has always an 

impact to these parameters and therefore it is extremely important to define 
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requirements for demand integration with the grid, taking into account possible 

fluctuation of grid parameters due to different internal and external impacts. 

Depending on the context of legal system, traditions and historical development in 

each country, different approaches have emerged in relation to the enforcement of 

requirements for the planning, design and operation of electricity distribution 

systems. Some of them i.e. Ireland and UK have detailed descriptions on the 

previously discussed technical requirements within their Grid codes8 and Distribution 

System Security and Planning Standards9. On the contrary other countries, use their 

own legal practices and instruments and may have organised the same (or 

equivalent) set of rules on other parts of their secondary legislation or even (in most 

cases) have a simple requirement on distribution companies to develop and publicise 

the rules subject to the approval of the National Regulatory Authority.   

All these technically complex documents set the main guidelines that need to be 

followed by DSO‘ in network planning. They incorporate technical, security of supply, 

continuity, system design and other specific aspects of electricity network. One of the 

most common examples illustrating the particular context of technical requirements 

that are usually set forth (ex-ante) in connection requirements, relate to the pre-

determined customer capacity ranges that are obligatory have to be connected at 

certain voltage levels. The purpose of this and other similar requirements mentioned 

above, are used in order to provide clarity and in some extend standardization (i.e. a 

common basis for design and cost appraisal except of course the specific cases).  

Generally the voltage level at which demand customer connection will be made, is 

dependent on the load range. The typical connection voltage levels for various load 

ranges applied for instance by Irish DSO are shown in the table below. 

  

                                                
8 http://www.esb.ie/esbnetworks/en/downloads/Distribution-Code.pdf 
 
9http://www.esb.ie/esbnetworks/ga/downloads/220903_publication_distribution_system_secur
ity_and_planning.pdf 
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Load Range Typical Voltage Level 

 

Up to 200kVA LV 
 

Up to 500kVA 
LV

10
, MV 

 
500kVA to 5MVA 

MV
11

, 

 
5MVA – 15MVA 

MV
12

, 38kV
13

, 110kV5  

 
>15MVA 110kV 

 

 
Table 1: Standardisation of demand connections as per the Irish Distribution Code 

 
In other jurisdictions like for instance Finland, Lithuania and Latvia  no such  kind of 

document involving a very detailed and ex-ante described technical set of rules has 

been developed and/or publicised yet. In those cases the respective conditions are 

set out by definition in tradition internal practices (technical/design documentation) of 

DSO and experience of professional conduct. Thus the part of technical requirements 

relevant to demand connection in these countries is determined by issuing technical 

conditions on a case basis after having received customer‘s application. A 

comparison of some of features of technical requirements is presented in the table 

below:  

  

                                                
10

 In some cases an LV MIC increase >500kVA and <900kVA may be possible 

 
11

 At MV the capacity available from an existing 38kV station will generally be limited by the 38kV circuit 

capacity on standby and by capacity available following outage of one transformer in the station, 
allowing for planned requirements, so that at best no more than 5MVA would typically be available. In 
110/MV stations capacity available is again determined by 110kV circuit capacity, by capacity available 
following a transformer outage and by planned capacity requirements. Feeding higher loads at MV 
assumes a 110/MV station nearby, typically in a business park. No single MV customer should exceed 
12MVA. Individual customer loads not in the vicinity of a 110/MV station would be fed at 38kV or 110kV. 
 
12

 If this is the most technically feasible solution e.g. if redundancy or over-capacity exists, or if the 38kV 

network can be more appropriately developed to feed the load. Usually feeding high loads at 38kV 
requires that the load is close to a 110/38kV station and can be fed from a dedicated feeder or looped 
into a 40MVA circuit which has adequate spare capacity. 
13

 If this is the most technically feasible solution e.g. if redundancy or over-capacity exists, or if the 

110kVnetwork can be more appropriately developed to feed the load. 
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COUNTRY Technical requirement 
for demand 

connections determined 
in publicly available 

DSO Grid Code 

 

Are there publicly 
predetermined technical 

requirement for 
standard demand 

connection  capacity 
range to be connected 
to certain voltage level 

Technical connection 
requirements determined 

by issuing connection 
conditions 

 

IRELAND Yes Yes No 

UK Yes Yes No 

FINLAND No No  N/a 

LATVIA Partly in TSO Grid code No Yes 

LITHUANIA Partly in TSO Grid code  No Yes 

SWEDEN No No  N/a  

ARMENIA No publicly available No Yes 

 
Table 2: Country cases comparison in respect of demand connections technical 
requirements 

 

4.3 General aspects on RES integration to the grid 

 

4.3.1 Understanding the intermittency of RES 

The intermittent nature of some Renewable Energy Technologies used for electricity 

production requires a careful approach with respect to their integration to the grid. 

Integration is different to the notion of connection in the sense that the full scale of 

technical and economic impact of connecting an intermittent source to the grid should 

be carefully assessed and internalised in the connection scheme.  

There are various types of intermittency types the RE Technology may present and 

based upon this type integration requirements may vary. For instance, intermittency 

of RES may be: 

 

o Primarily Diurnal (i.e. Solar PV) 

This is usually not a particular concern to the system operator. For instance, 

sunny days over the year are relatively known and can be forecasted on a day-

ahead basis with a certain degree of accuracy. 
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o Primarily Seasonal (i.e. small-scale hydro) 

This is most probably locally optimised in accordance to the hydrological curve on 

a case-by-case basis. 

 

o Both of the above types (i.e. wind).  

This is the hardest case, which has received the greater share of attention. It can 

vary through time including (Minute, Hour, Day, Season). The stochastic nature of 

wind as a power source, its impact on the grid, and the possibilities for 

integrations will be in the focus herewith in this text. 

  

4.3.2 RES grid integration impacts on the time-domain 

As the use of wind power increases around the world, there is an increasing interest 

in the impacts on power system operation and costs. Because wind is an intermittent 

resource, the development of forecasting tools can be valuable to schedulers and 

dispatchers. Although forecasting tools are becoming more accurate, integrating 

large-scale wind power plants into the grid can still pose challenges. 

The impacts of wind power on the power system can be categorised in short-term 

and long-term effects. The short-term effects are caused by balancing the system at 

the operational time scale (minutes to hours). The long-term effects are related to the 

contribution wind power can make to the adequacy of the system, that is its capability 

to meet peak load situations with high reliability. 

Power system operation covers several time scales, ranging from minutes to days. 

Generators respond to changing load conditions in different ways, depending on the 

time scale and on operational practices.  

o During minute to-minute load fluctuations, an automatic generation control 

(AGC) computer often sends signals to one or more generators to cause an 

increase or decrease in output to match the changing load conditions. The 

service provided by this process is called regulation, and it occurs at a time 

scale ranging from approximately several seconds to several minutes. These 

movements in loads and generation are not typically predicted or scheduled 

in advance. To meet these fast fluctuations, sufficient generation must be 

online and synchronized so that there is enough flexibility to respond. 

o The next time scale is ―load-following‖, which covers approximately some 

minutes to several hours. In this time scale, economic dispatch decisions are 
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made in response to the trend in demand. During the early morning period, 

for example, an increase in load usually occurs from approximately 7:00 AM 

to mid-day or early afternoon. After the daily peak is reached, the load 

typically falls over the next several hours, finally reaching a daily minimum 

late at night. The utility or independent system operator is responsible for 

ensuring that sufficient capacity is available to meet these large, relatively 

slow swings in demand. 

Some generators require several hours to get started and synchronized to the grid. 

That means that the generation available during the mid-day peak must have been 

started hours in advance, in anticipation of the peak. In many cases, the shut-down 

process is also lengthy, and units may require several hours of cooling prior to 

restarting. The decision to utilize this type of unit often involves a period of several 

days that the unit must run prior to shutting down in order to be economic. This time 

scale is called unit commitment, and it can range from several hours to several days, 

depending on specific generator characteristics and operational practice. 

If significant new wind generation is added to the power supply, the impacts can 

extend to each of these time scales. Fast movements in wind output are combined 

with fast movements in loads and other resources in the regulation time scale. 

Scheduling conventional units to follow load is also affected by wind power output. 

During the morning load pickup during which more resources must be dispatched, if 

wind generation is also increasing and can be forecast reliably, then the system 

operator would need fewer load following resources. Conversely, wind output could 

drop during the morning load pickup. 

If a wind plant‘s output could be perfectly forecast for several days in advance, it 

would help schedulers determine which units would need to be committed. In the 

absence of a perfect forecast, the unit-commitment decision must be made under 

uncertainty. The result is that sometimes a unit might be committed when it is not 

needed, and sometimes a unit might not be committed when it is needed. 

There is a cost impact for each of these time scales. A number of studies aimed to 

measure these costs incurred by a utility or other similar entity that result directly 

from including wind power in the electrical supply. System integration service 

providers may charge a price that exceeds this cost in various wholesale markets.  
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4.3.3 RES grid integration impacts based on the location 

Locally, wind power plants – just like any other power station – interact with the grid 

voltage, and items to consider are steady state voltage deviations, power quality and 

voltage control at/or near wind farm sites. Wind power can provide voltage control 

and active power control and wind power plants can reduce transmission and 

distribution losses when applied as embedded generation. 

On the system-wide scale there are other effects to consider. Wind power plants 

affect the voltage levels and power flows in the networks. These effects can be 

beneficial to the system, especially when wind power plants are located near load 

centres and certainly at low penetration levels. On the other hand, wind power may 

necessitate additional upgrades in transmission and distribution grid infrastructure, 

just as it is the case when any power plant is connected to a grid. In order to connect 

remote high-resource sites such as offshore to the load centres, new lines have to be 

constructed, just as it was necessary to build pipelines for oil and gas. In order to 

maximise the smoothing effects of geographically distributed wind, and to increase 

the level of firm power, cross-border power flows reduce the challenges of managing 

a system with high levels of wind power. 

 

 
Source: Large Scale Integration of Wind Energy In the European Power Supply (www. ewea.org) 

Table 3: Summary of wind power impacts causing integration costs 

 

In order to integrate wind power successfully, a number of issues have to be 

addressed in the following areas: 

o System operation (reserve capacities and balance management, short-term 

forecasting of wind power, cross border flow management).  

o Grid connection of wind power and system transient stability (grid codes and 

power quality, wind turbine technology and control issues).  



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  39 

o Grid infrastructure issues (congestion management, extensions and 

reinforcements, specific issues of offshore, interconnection).  

o Contribution of wind power to system adequacy (on generation, energy 

source and transmission levels).  

o Market redesign issues to facilitate wind power integration (demand side 

management, storage, balance settlement rules, time between schedule and 

delivery at the balance market).  

o Institutional issues (vertical integration, legal and ownership unbundling, 

incentives of stakeholders, non-discriminatory third-party grid access, 

socialisation of costs, change in approach and attitude). 

 

4.4 Overview of EU experience on connection requirements 
for RES generators 

 
In parallel to developing a suitable support scheme for the development of RES, EU 

policy had to gradually reverse the initially negative appreciation of electrical utilities 

on RES penetration. Traditionally the most acute side of the debate has been around 

the wind integration. This can be justified on wind energy‘s stochastic nature, the 

frequent case of wind farms dispersed/remote location and individual operational 

characteristics required. From the network operators‘ point of view, integrating wind 

power required (and still does), a careful and sometimes novel approach in 

comparison to the so far business-as-usual electricity network planning and 

operational practices. Best practice for connection and smooth integration of RES 

applications (mainly wind energy) into the network - as it has evolved through the 

reciprocal relationship of grid operators and RES industry - includes the following key 

requirements: 

 Introduction of Fault Ride-Through (FRT) capability 

 Capability for voltage regulation and voltage support 

 Participation and contribution to frequency regulation 

 Two-way communication facilities 

 Forecast of wind speed 

The above requirements should be introduced in the proposed Connection Code. 

Prior to this, they should be included in the Grid Code. An outline of the possible 

requirements is provided below and the requirements applied in Western Europe are 

shown in Table 4 for reference. Forecasting requirements are not included below as 
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these have been discussed in the context of scheduling RES generators earlier in 

this section. 

 

o Introduction of Fault Ride-Through capability 

Individual units within RES plants should be capable to operate through a 

transient voltage depression that accompanies any system fault event. The 

Central Dispatch Service (CDS) defines the extent and interval of such voltage 

depressions subject to the elaboration of dynamic studies in the system and co-

ordinates protection schemes during the process of issuing technical conditions 

for the RES plant‘s connection. 

 

o Capability for voltage regulation and voltage support, 

RES plants should be able to control their reactive power output at the 

connection point (i.e. the requirement is imposed to the plant and not on each 

generating unit to allow flexibility of the plant operator). The CDS/RDS may issue 

dispatch instructions for zero MVAr transfer at the connection point i.e. operation 

at unity power factor. 

Individual units within RES plants should be able to satisfy voltage quality (rapid 

change, flicker, harmonic distortion) that are set by CDS. The relevant standards 

are introduced as part of an integrated Grid Code. 

RES plants should be equipped with an On Load Tap Changing facility on their 

power transformer(s) connecting the plant to the Grid, provided that a similar 

requirement is also imposed to conventional generators under the Grid Code. 

 

o Participation and contribution to frequency regulation 

RES plants should be able to control their active power output at the connection 

point (i.e. the requirement is imposed to the plant and not on each generating unit 

to allow for flexibility of the plant operator). The CDS/RDS may issue dispatch 

instructions for the restriction of active power during system balancing and 

frequency control operations. 

RES plants should be able to provide full frequency response. This is understood 

as an automatic change in active power output in response to a frequency 

change. The requirement shall normally be imposed to each unit or to the 

connection point subject to the technical conditions. 
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Individual units within RES plants should be able to remain synchronised for 

specified time intervals within a range of permissible frequency deviation in the 

system. Intervals and the respective system frequency ranges are defined by the 

CDS. 

 

o Two-way communication facilities 

RES plants should be equipped with the appropriate facilities for metering and 

control of the output which will be integrated to the metering and billing system 

and the SCADA operated by the CDS/RDS. Verification and testing of the 

aforementioned requirements would be exercised by CDS/RDS staff subject to a 

previous communication with the counter party. Equipment specifications, 

accuracy classes, modes of operation and other details should be defined in 

separate sections within the Grid Code and be to the extent possible commonly 

applied to all the generating units. 

 

Issue Requirements 

Active power 
control 

Several grid codes require active wind farm power control in order to 
ensure a stable frequency in the system and to prevent overloading 
of lines, etc.  

Frequency control Retention of the frequency in a power system within acceptable 
limits to ensure the security of supply, prevent the overloading of 
electric equipment, and fulfil the power quality standards. 

Frequency range 
and voltage range 

The requirement to be able to continue to operate even when the 
system is in difficulty, i.e. when voltage or frequency are far from the 
nominal values. 

Voltage control This implies requirements for reactive power compensation. 

Voltage quality 
(rapid changes, 
flicker, harmonics) 

A whole set of different requirements is included in national codes. 

Tap-changing 
transformers 

Some grid codes (E.on Netz, ESBNG), require that wind farms are 
equipped with tap-changing grid transformer in order to be able to 
vary the voltage ratio between the wind farm and the grid in case of 
need. 

Wind farm 
protection 

This category of requirements is intended to cater for situations with 
occurrence of faults and disturbances in the network. A relay 
protection system should be present to act for example in cases of 
high short-circuit currents, undervoltages, overvoltages during and 
after a fault. This should ensure that the wind farm complies with 
requirements for normal network operation and supports the 
network during and after a fault. It should equally secure the wind 
farms against damage from impacts originating from faults in the 
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Issue Requirements 

network. The so-called fault ride through (FRT) requirements fall 
under this category. 

Wind farm 
modelling and 
verification 

Some codes require wind farm owners/developers to provide models 
and system data, to enable the operator to investigate by simulations 
the interaction between the wind farm and the power system. They 
also require installation of monitoring equipment to verify the actual 
behaviour of the farm during faults, and to check the model. 

Communications 
and external control 

Unlike the requirements above, national codes are quite unanimous 
on this point. The wind farm operator should provide signals 
corresponding to a number of parameters important for the system 
operator to enable proper operation of the power system (typically 
voltage, active and reactive power, operating status, wind speed and 
direction etc.). Moreover it must be possible to connect and 
disconnect the wind turbines externally (only Denmark and E.on). 

Source: Large Scale Integration of Wind Energy In The European Power Supply (www. ewea.org) 

Table 4: European Grid Code requirements for wind generators 

 
 
The requirements on RES plants vary across countries as a result of the specificities 

in the respective power systems (conventional generators technology, age, 

geographic distribution, transmission system condition/topology, etc.). For illustrative 

purposes, comparative plots of Grid Code requirements in various countries with 

regards to FRT and frequency response are presented below. 

 
Source: Technical Requirements for Grid Integration of Wind Farms, NTUA, presentation 

Figure 2: Comparison of Fault Ride-Through requirements 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  43 

 

 
Source: Technical Requirements for Grid Integration of Wind Farms, NTUA, presentation 

Figure 3 Comparison of Permissible Operating Frequency Range requirements 

 

Dynamic studies 

While not a code requirement as such; it is also desirable that the transmission 

system operator engages in dynamic system studies (intermittency analysis studies 

in US terminology) as the penetration of RES generators, particularly wind 

generators, increases. These studies can be used to examine the impacts of RES 

generation on system stability from two perspectives: 

o How do wind farms and wind turbines respond to events and faults in the grid 

(e.g., sudden voltage drops caused by transmission or generation faults)? 

o How do wind farms affect the stability of the power system, what can go wrong, 

what are the implications on the transient stability of the network, voltage stability, 

frequency stability, critical fault clearance times?  

In dynamic system studies, models are used to simulate the effect on the main 

system components of, for example, transient events and disturbances in the grid. 

Dynamic studies also indicate what kind of measures should be taken in the grid and 

at the generator when stability is threatened. Such studies are also carried out—in 

conjunction with steady-state load flow calculations—to investigate the amount of 

wind power that can be safely introduced in a power system before serious stability 

issues arise or measures become necessary to apply.   
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The outcomes of these studies can be useful in developing specific technical 

requirements for RES generators, especially for wind farms. The aim of these 

requirements is to ensure that wind farms do not adversely affect the power system 

operation with respect to security of supply, reliability and power quality.  

 

4.4.1 Guidelines on specific network planning and operational 

issues 

Grid integration of wind power has always been one major topic for discussion in the 

EU, particularly in the frame of the relevant RES Directive requirements in having the 

Member States undertaking certain obligations on RES shares. ETSO as an 

Association of the European Transmission System Operators addressed these 

issues under the TSO‘s perspective by issuing a paper called ―Integration of RES in 

the electricity system – Grid Issues‖, March 2005.  

 
Network expansion costs 

New RES need new grid infrastructure. New wind farms will normally be built far 

away from the main load centres. New overhead lines will therefore be necessary to 

transport the electricity to where it is consumed. These investments are exclusively 

or at least mainly driven by the new RES generation sites. The intermittent 

contributions from wind power must be balanced with other back-up generation 

capacity located elsewhere. This adds to the requirements for grid reinforcements. 

This situation brings challenges on both the grid and wind developer side in respect 

of legal, administrative and financial details associated with this new infrastructure. 

While there is no harmonisation of rules across the EU in this respect ETSO advised 

that licensing procedures for new RES sites and for grid infrastructure must go hand 

in hand. The legal framework and administrative procedures have to be set properly 

to speed up the licensing of grid infrastructure. The legal and regulatory framework 

needs to be properly set for the investments in new infrastructure. 

 
Capacity adequacy 

Depending on the different national rules different parties are responsible for 

providing the balance power. In case the TSO has to contract it, the costs will be part 

of the tariff and by this it will be paid by all customers. As a consequence there is no 

incentive for the wind farms to reduce the costs of integration in the electricity 

system. 
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Furthermore, a considerable amount of reserve capacity - being paid by the 

consumers - is needed for system adequacy and security. In respect to this aspect 

ETSO provides that the TSO‘s must rely on a generation portfolio that provides the 

balance power capacity needed at any time and at a high level of security. Grid 

capacities must be available for balance management. To let the market solve the 

problem of imbalance management, wind generation should be made responsible for 

unbalances they create and provide adequate resources for balancing from the 

market, as already in place in some countries. 

 
System reliability 

Wind farms present a different behaviour from conventional plants with respect to 

grid stability. In case of a fault in the grid causing a voltage drop, conventional plants 

normally continue to generate electricity and by this support the system stability, 

while wind farms tend to shut down and increase the stability problem. This situation 

is noticed in nearly any other country with an increasing share of wind energy and 

unsuitable grid codes. 

As counter measures ETSO proposes, suitable European-wide harmonised grid 

codes for new wind farms and other RES defining their electrical behaviour in critical 

grid situations are needed in all countries expanding their share of RES. By this the 

best available technology for wind farms shall be used. Finally, a sufficient capacity 

of conventional generation has to be in the system at any time to keep it stable. An 

unlimited priority of wind in-feed as laid down in some national legislations is 

therefore impossible with respect to the detrimental effects on the security of supply. 

It should at least consider exceptions in case of security risks of the system. 

 
Power quality  

Power quality is a major issue to be dealt with by the TSO‘s. While ETSO does not 

explicitly refer to it, it is understood that common requirements as with the 

conventional generators, are imposed to RES generators as well. Power quality is a 

concept used to characterise an essential set of parameters that determine the 

impact of wind turbines on the voltage quality of an electric power network. It applies 

in principle both to transmission and distribution networks, but is far more essential 

for the latter which are found to be more susceptible to voltage fluctuations at the 

generation side. 

The relevant parameters are active and reactive power, including maximum value, 

voltage fluctuations (flicker), number of switching operations (and resulting voltage 
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variations), harmonic currents and related quantities. Substantial work has been 

done in the development of a proper standard for characterising the power quality of 

wind turbines and for the measurement of the related quantities: IEC 61400-21. The 

standard is currently undergoing revision aiming to include procedures for testing and 

characterizing power control and fault ride through capabilities of modern wind 

turbines.   

 

4.5 Connection Charges 

4.5.1 Definitions 
 

Connection works and associated costs are generally split between the users‘ 

installations and the TSO or DSO. The boundary between the separate charging 

zones is often termed the ―Charging Boundary‖. This is a point of discrimination for 

allocating financial responsibilities between the TSO and the applicant (connectee).  

With respect to the works that need to be performed for the realisation of the 

connection the following types of assets may be considered: 

 Reinforcement assets, which are upgrades to the existing TSO system. 

Sometimes extensions to the existing system are also termed reinforcements 

(i.e. the super shallow case). 

 Extensions of the existing system to the user‘s installations. Sometimes 

extensions are termed augmentations. 

 Works to connect the applicant‘s owned equipment to the extended TSO 

system, usually within the project commercial boundaries. These are 

sometimes termed the (immediate) Connection Assets, or Direct Assets. 

 

Depending on the location of the Charging Boundary a methodology referring to 

―deep‖, ―shallow‖ or even a ―hybrid” charging may be developed.  The basic 

variants of the connection charging policies comprise: 

 Shallow Policy does not charge the applicant project for reinforcements to 

the existing system but often charges for system extension, and usually will 

charge for the immediate connection assets, whereas the 

 Deep Policy will charge for reinforcements to the existing system along with 

extension and immediate connection assets, i.e. everything. 

 

There are also intermediate situations aiming to promote specific interests (i.e. 
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promotion of RES), which create the so-called ―hybrid‖ charging policies, including: 

 A Semi-Shallow or Shared-Shallow Policy in which the costs of 

reinforcements and extensions are shared. Rules for sharing are often based 

on theoretical allocations (i.e. capacity share) 

 Super Shallow Policy shallow policy draws the charging boundary at the 

immediate connection assets with the TSO paying for the reinforcements, 

system extension, and sometimes part of the immediate connection assets. 

 

It is worthwhile to be noted that ―hybrid‖ charging methodologies may indicate 

whether the tendency is towards the ―deep‖ or ―shallow‖ direction. In such cases the 

respective charging principles may be referred to as ―deepish‖ or ―shallowish‖. 

 

4.5.2 Discussion on the charging methodologies debate 

It is true that the EU Member States have not adopted a harmonised approach with 

respect to connection charging. It seems that the issue is largely left to the regulatory 

authorities, which at the end of the day have to balance the interests between market 

actors while allocating the costs for connections and subsequent grid reinforcements. 

Within this frame of allocating the costs, several issues apart from the ―up-front‖ 

equipment and works‘ costs have to be considered (particularly referring to the case 

where the ―deep‖ charging policy is selected). More specifically, it should be 

considered that: 

 With Deep Policy the process is chronological which means that in the future 

we will not be able to just look at a set of assets and state which are system 

assets, deep connection or shallow connection assets – it will depend upon 

the order that they were built and paid for. With Shallow Policy only the cases 

of shared infrastructure (i.e. possibly extension works only can be shared in 

the event of neighbouring a large and the small-scale user) between uses 

would require this type of treatment.   

 With Deep Policy new users using part of the deep assets paid by another 

user in the past should pay for the residual value of the share of the assets 

they are using (rebates).  

 Annual O&M costs should be shared on the basis of a record kept by the 

TSO. This effectively means that the TSO may charge (on a term basis) the 

user O&M subject to what is included in its asset base or not. 

 TSO cannot claim return-on-assets for those who haven‘t been paid (deep). 
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The merits and drawback of each policy have been analysed under various 

perspectives. The deep connection pricing approach obliges the generator to pay all 

the connection costs plus the cost related to the enlargement and strengthening of 

the network. This deep connection pricing approach is cost-reflective and provides a 

good ―locational‖ signal, commonly required for an efficient and reliable transmission 

grid. The shallow connection pricing policy means that the generator pays only the 

cost of connection assets, which are the features for connecting the grid; all 

reinforcement costs being shared among networks users. This approach does not 

provide a locational signal and is less cost-reflective. The hybrid model tends to take 

advantages from the two previous policies: offering a shallow connection approach in 

providing a locational signal through a capacity charge. Concerning the renewable 

energy power plants connection, it seems that the shallow connection pricing policy 

or a hybrid one have to be favoured; all reinforcement costs being shared among 

users, the viability of wind power project is improved, and the connection pricing does 

not constitute a market entry barrier as the deep connection policy does.  

The perspective itself represents the sum of interests that each market actor 

envisages to promote and the regulator usually needs to balance. An interesting 

summary table (Ref. HIROUX, 2005) presents in a tabular format some merits and 

drawbacks of the three primal charging policies in respect of each marker actor 

perspective.  
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Source: The integration of Wind Power into competitive electricity Markets: The case of transmission grid connection 
charges, C. HIROUX, 2005 

Table 5: Connection Approaches Summary   
 

4.5.3 Standard and Non-standard connection charges 

The connection charges can also be divided into standard and non-standard in 

relation to their degree of standardisation of technical solutions. The “Standard” 

types are those which are predetermined by regulation or DSO. The charges are 

normally based on average costs calculated for predetermined grid elements (i.e. 

cable, poles, metering devices, etc.) and refer to a certain radius from the grid supply 

point. The grid supply point is in turn dependent on the predefined connection 

capacity (see discussion above in section 4.2). The higher the demand capacity, the 

more grid elements from low voltage upstream towards the higher voltage level will 

be involved in the calculation of shared network assets deemed of serving the 

particular customer. Standard charges could have fixed part and variable part. The 

variable part could be arranged as a function of distance, capacity and other 

measurable parameters. An illustrative example14 of a standardised connection 

implemented via an underground cable in a peri-urban region is presented below: 

 

 

Source: Technical Implementing Regulations (Netz Niederösterreich GmbH, 2013) 

Figure 4: Typical standardised connection scheme in Austria 

 

                                                
14http://www.netz-noe.at/getattachment/d2a0d87d-e7e1-4c3e-8855-

cb64cd3f2eaf/EVN_TAB_2007.aspx 

http://www.netz-noe.at/getattachment/d2a0d87d-e7e1-4c3e-8855-cb64cd3f2eaf/EVN_TAB_2007.aspx
http://www.netz-noe.at/getattachment/d2a0d87d-e7e1-4c3e-8855-cb64cd3f2eaf/EVN_TAB_2007.aspx
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The “Non-standard” charges are those which are calculated on case-by-case basis 

reflecting the real costs of connecting particular customer, but also within defined grid 

border depending of required connection capacity.   

Selection of charging method has an immediate also impact on procedural 

arrangements related to the construction of a new connection. In case a standard 

connection is applied for a customer group, then the connectee has no impact on 

selection of contractor and all control towards costs are automatically decided and 

regularly reviewed by the NRA. In some EU countries like Austria15
, construction of 

standard connection is provided only by the DSO. The effect of such ―in-house‖ and 

―single-point‖ responsibility for construction can be translated to an opportunity to 

save time and costs. Yet, such an approach requires standardisation of connection 

schemes and precisely pre-determined charges.  

When companies apply the standard charging methods, the consumer qualifies for a 

standard rate, but has no idea about real costs of his/her connection. Nevertheless 

should a tight oversight on costs declared by the distribution company‘s regulatory 

accounts can be imposed, this method has a clear benefit over real costs method; it 

is simpler, easy to be followed by customers and reduces the time spent for 

establishing  a connection. 

A counterargument to the application of this method may arise considering a 

(hypothetical) customer who is closer to the network and has an overall higher than 

the average consumption level. Since part of the remainder of the standard costs (up 

to the point of full recovering the real connection costs) is performed usually through 

the energy tariff. There are reasonable grounds to claim that overpay is exercised 

comparing with the customers of the same connection category that present a below-

than-average energy consumption. In other words considering the fact that the 

difference between the real and standard connection cost is included in the bundled 

energy price (€/kWh) then the above-than-average consumption customers are 

subsidising the below-than-average consumption customers of the same category.  

In spite of the weak points related to the ―standard‖ connection charging approach it 

seems to be the most preferable approach in many EU jurisdictions since it combines 

a range of procedural benefits. The rationale for application of standard charges can 

be argued of providing clarity and simplicity in connecting customers. The customer 

                                                
15http://www.doingbusiness.org/reports/global-
reports/~/media/giawb/doing%20business/documents/profiles/country/AUT.pdf, page 40 

 

http://www.doingbusiness.org/reports/global-reports/~/media/giawb/doing%20business/documents/profiles/country/AUT.pdf
http://www.doingbusiness.org/reports/global-reports/~/media/giawb/doing%20business/documents/profiles/country/AUT.pdf
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knows how much he/she should pay for the connection, if the location is within the 

defined border. It also relates with the standardised technical solutions which are in 

turn dealt with similarly, when it comes to work permits.   

Setting up standard charges as the rule for connection charging is based on a certain 

degree of assumption on costs and the relative cost-drivers. The EU countries are 

using different methods to allocate cost among existing and new customers. Some of 

the countries use shared costs for predetermined standard connections to all 

customers, some of them only to simple connection and household customer or to 

the customer with the certain capacity. In order to minimise the costs of connection 

charges, some of the countries for standards connections apply Least Cost 

Technically Acceptable Solution (LCTAS). The LCTAS is the solution which is 

technically acceptable and which results in the least cost being incurred by the DSO 

in implementing the solution and which facilitates the long term development of the 

electricity network in the area. The process of choosing the LCTAS is specific to each 

case and is detailed in the Distribution System Security and Planning Standards 

document16.  

Any additional costs to be over and above the LCTAS, are borne in full by the 

customer. It means that the connection has predetermined technical parameters, 

such as capacity, distance from connection point, voltage level, requirements for 

continuity of supply etc.. The values of charge for this particular standard connection 

will be determined based on NPV test, where Charge = Investments - Cash flow 

generated by average customer of particular customers grope (capacity range) within 

a period of 10-20 years. For instance, if the real cost of standard connection is 12000 

Euro, the discounted cash generated by customer paying system tariff within 10 

years is 9000 Euro, then connection charge is equal to 3000 EURO. Within EU there 

is generally a lack of publicly available information justifying selection of approaches 

towards demand customers‘ contribution of connection charges. A set of references 

which is publicly available and quite useful for one to get acquainted with the 

background on allocation of capital contributions to customers originates from 

Australia17. 

                                                
16http://www.esb.ie/esbnetworks/ga/downloads/220903_publication_distribution_system_secu
rity_and_planning.pdf 
 
17 http://www.auroraenergy.com.au/Electricity-network/Your-supply/New-connections-and-
alterations/Changes-to-Aurora-s-Customer-Contributions-Policy  2.4 Chapter page 4 
 

http://www.propertyoz.com.au/library/05%20SA%20Allen%20report%20Connection%20to%20Electricity
.pdf  page 2.1  
 

http://www.propertyoz.com.au/library/05%20SA%20Allen%20report%20Connection%20to%20Electricity.pdf
http://www.propertyoz.com.au/library/05%20SA%20Allen%20report%20Connection%20to%20Electricity.pdf
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COUNTRY Applied 
principle of 
standard 

connection 
or not 

 

Differentiation of 
standard 

charges is 
based only on  

technical 
parameters or 
other features 
(households, 
block houses, 

industrial) 

Standard 
connection 

has 
geographic

al 
restrictions 

 

Setting 
Standard 

connection 
distance 

measured 
from the 

closest line 
or substation 

 

Standard fee is 
bulk sum or has 

also variable 
components 
(EURO/KvA, 

Euro/m) 

 

Does 
calculation 
of standard 
charge is 
based on 

Economical 
NPV test 

 

IRELAND Yes No Yes line Bulk, for 
households  

Yes, no 
reference 

FINLAND Yes Yes Yes substation Bulk to 
certain 
capacities 
within defined 
zones 

No 
informatio
n 

LATVIA No, 
except 
specific

18
 

Yes Not 
applicabl
e 

Not 
applicable 

Not 
applicable 

No 

LITHUANIA Yes
19

 Yes Yes line Variable for 
all standard 

No 
informatio
n 

SWEDEN Yes Yes Yes substation Bulk to 
certain 
capacities 
within zones 

No 
informatio
n 

ARMENIA Yes No Yes line Bulk for 
simple 
connections 

No 
reference 

Table 6: A comparison of different of Connection Charges aspects in EU countries 

 

4.5.4 Summary of EU connection charging policies  

There is no common ground in the European countries for the choice of the grid 

integration cost allocation approach. The situation in the EU-15 countries is 

summarized in Table 3.2 (Knight et al., 2005). This table indicates that all 

approaches are represented in the EU-15. However, the deep cost approach is 

dominating the EU-15 as it is the choice of more than half of the countries. 

Table 3.2 indicates that there are very few countries in EU-15 having a high level of 

                                                
18 Fixed fees apply only  when connecting customer to present asset with no need of construction 
works, the charges are based on average cost of DSO, not subjected for approval by the regulator. 
19

 Only for connected capacities below 500kW. For details, please see in Annex 1.cases. 
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system transparency. Furthermore, there are also only a few countries with available 

literature about the connection cost calculation methods. All the countries with low 

system transparency are also lacking the publications of cost calculation. 

 

Source: Knight, R. C., Montez, J. P., Knecht, F., Bouquet, T., 2005, Distribution connection charges within the 
European Union - Review of current practises, future options and European policy recommendations, Project Report, 
EIE-Project ELEP (Deliverable 2.1) 

Table 7: Distribution Network connection charging parameters for EU-15 countries 
(taken from Knight et al., 2005) 

 
Nevertheless, either through the coordinated efforts of ENTSO-E and ACER who are 

jointly developing EU-wide network codes aiming to the harmonisation of practices 

across the EU or through the spontaneous co-operation of EU institutions at the 

research domain, both the technical requirements and the connection charging 

principles tend to a degree of convergence which in turn deviates from the illustration 

provided through table 3.2 above.  

More specifically, a recent research initiative co-funded the EU under the 7th 

Framework project named: ―RealiseGrid‖, provides a comprehensive picture of the 

status quo in respect of transmission system charging in the EU-27. The column 

entitled ―charging‖ refers to the way the connection charges are split between the 

involved parties and the charging method is specified in accordance to the definitions 

provided above in section 4.5.1.  
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(table  continued) 
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Source: GianlucaFulli et al. 2009 research, methodologies and technologies for the effective development of pan-
European key GRID infrastructures to support the achievement of a reliable, competitive and sustainable electricity 
supply - Review of existing methods for transmission planning and for grid connection of wind power plants, Project 
Report, 7th Framework Programme - Project RealiseGrid (Deliverable 3.1.1) 
Table 8: Grid connection charges for grid expansion in EU27 

 

The cost sharing is determined by National legal acts of MS. The table below 

provides a summary reflecting how some of the MS had implemented provisions 

related to the connection cost sharing. 

 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  56 

Country  Distribution of costs 

AUSTRIA Connection 
to the grid 

Plant operator 
The costs of connection to the grid are borne by the grid users (§ 
2 SNT-VO 2010). A grid user shall be defined as every natural 
person, legal entity or Erwerbsgesellschaft that exports electricity 
to or receives electricity from a grid (§ 7 Z. 49 ElWOG). Thus the 
costs of the connection of a renewable energy plant are borne by 
the plant operator, who pays the so-called grid-access fee (§ 2 
SNT-VO 2010). In addition, the plant operator has to pay fees for 
measurements that have to be taken during the construction, the 
operation and the gauging of metering devices and the collection 
of data (§ 9 par. 1 SNT-VO 2010). 

FINLAND
20

 Connection 
to the grid 

Plant operator 
Through its decision of 26 January 2012 (record no. 
484/433/2011), the Energy Market Authority confirmed the new 
connection fee practice concerning the new connections in 
the main grid and the procedure for possible changes in the 
existing connections. The connection fee practice came into force 
on 1 February 2012.  
Fingrid levies a fixed connection fee for new connections to 
the main grid. The fixed connection fees are based on the 
average costs borne by Fingrid due to corresponding connections 
at the voltage level in question. The connection fees are adjusted 
annually on the basis of the actual construction costs of the grid. 

LATVIA Connection 
to the grid 

Plant operator 
The costs of connecting a plant to the grid are borne by the plant 
operator (par. 12 Regulation No. 280). 

LITHIANIA Connection 
to the grid 

Plant operator 
A plant operator shall bear:  

 40% of the connection costs (for plants with a capacity above 
350 kW)  

 20% of the connection costs (for plants with a capacity of up to 
350 kW)  

(Chapter III Art. 21 Par. 2, 3 Law on Energy from Renewable 
Sources).  

SLOVAKIA Connection 
to the grid 

Grid operator 
The grid operator bears part of the costs (§ 5 par. 5 RES Act). 
Plant operator 
The electricity producer bears the other part of the costs (§ 5 par. 
5 RES Act). 

SWEDEN Connection 
to the grid 

Plant operator 
The plant operator bears the costs of connection by paying the 
so-called network tariff (Chapter 4 § 1 and Chapter 1 § 5 
Electricity Act). 

Source (excl. Finland) : http://www.res-legal.eu/compare-grid-issues/  
 
Table 9: Comparison of distribution of costs for RES connection to the power grid in 
some of MS 

 
The Council of European Energy Regulators (CEER) in their Status Review of 

Renewable and Energy Efficiency Support Schemes in Europe21 provide an updated 

                                                
20http://www.fingrid.fi/en/customers/connection/connectionfees/Pages/default.aspx 
 

21 http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Electricity/Tab2/C
12-SDE-33-03_RES%20SR_25%20June%202013%20revised%20publication.pdf 

http://www.res-legal.eu/compare-grid-issues/
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overview of the classification of connection charging policies in the EU 27 + Norway. 

 
 

Deep  

Semi Deep  

Semi shallow  

Shallow  
Source: Status Review of Renewable and Energy Efficiency Support Schemes in Europe (CEER, 2013) 

Figure 5: Overview of type of connection regime for RES 

 

4.6 Overview of Connection Process – Demand Users 
 
As already discussed in the previous paragraphs there is no uniform solution for 

determination of connection fees for customer connection to the grid in EU countries. 

Due to the fact that as it would be excepted the procedures associated with a 

connection are usualy closely related to the connection charges calculation (i.e. in 
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terms of reflecting the time-based effort related to granting the approvals), one may 

reasonably understand that the connection procedures may present common 

features across EU jurisdictions. In reality this is far from true since several reviews 

and analyses have found them to be generally not harmonised. Each  country has 

taken steps independently in the early stages of the EU market liberalisation (i.e. 

Directive 96/92/EC era) and consequently selected the most appropriate solution to 

cope with the specific requirements of their distribution systems and network 

development policies. It is also worthwhile to be noted that part of the connection 

procedures and charging policies are preserved with minimal changes from the times 

that the national electricity supply industries were vertically integrated. Since retail 

competition hasn‘t moved at the same pace as the wholesale in the EU, connections 

for distribution demand customers hasn‘t been really at the tip end of reforms. On the 

contrary there has been quite some lively discussion and research at an EU level for 

the distributed generation connection approaches since this was part of the general 

TPA discussion for small scale RES integration.   

As opposed to the EU Member States, the Energy Community countries have 

recognised the necessity of benchmarking across their practices and understand the 

differences in the approaches followed in respect of connection procedures, charges 

and other regulatory issues pertaining to connection of electricity demand customers. 

The findings of this exercise were released by means of an ECRB report22 in March 

2013, titled ―Analysis of existing grid connection rules and their customer-

friendliness‖.     

There are quite a few issues that are common in terms of concept but in reality 

understood quite differently and subject to the national specificities. These comprise 

important decisions that are involved in the connection procedure. For instance: 

 What is the definition of demand customer and its categories? 

 What are ―simple‖ connection works (with relevance to ―standard‖ connection 

charges)? 

 Does the DSO have the right to refuse connection, and how remote 

connections are treated? 

 What would be the most efficient and transparent application procedure? 

 Who designs and who constructs connection assets? 

                                                
22 http://www.energy-community.org/pls/portal/docs/2010185.PDF 
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 How environmental and town planning affects connections? 

 Who assures quality and safety? 

 
The above and other relevant issues – like for instance the issue of current limiter 

devise in connections in the ECRB report - are questions that NRAs in each country 

have to decide upon and monitor compliance thereof.    

For illustration of wide variety of possible solutions the section below discusses 

briefly these issues presenting what appears to be the most common practice in 

terms of the approach followed by EU countries. The procedural part discussed here 

is based on the cases review of Finland, Sweden, Latvia, Lithuania and Ireland which 

are presented in more details in Appendix 1. 

 

Classification of customers and standardisation of connection solutions  

While in the Distribution Code the classification of Users of the distribution network 

may simply refer to demand customers and generators (or event to the mix of these 

two categories), there is a more clear distinction when it comes to connection 

methodologies. This however does not necessarily imply that the same classification 

of users is not included in both documents or that the two documents may not be 

provided for cross references.  

A typical generic definition of the Demand Customer (or Consumer in other 

jurisdictions as the case might be) can be the following:  

 

“The natural or legal person whose internal electricity installations (or “user’s plant 

and apparatus” in certain grid codes) in the designated boundaries of the respective 

property is physically connected to the distribution network with the purpose of 

consuming electrical energy to cover own energy needs (i.e. lighting, heating, 

appliances etc.).  

   

Beyond this generic definition there might be types of customers or consumer 

groups. Their classification or grouping is dependent on their energy user, 

consumption profile, expected maximum demand, etc.. 

 

In Ireland for instance the following customer categories apply: 

 Domestic non-scheme customers; 

 Domestic housing scheme customers; 
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 Connection charges for apartments (where the metering for all the apartments 

and the landlord is centralized in a single location); 

 Business customers (distinguish single business, multi-business development 

and mixed development23). 

  
A similar classification exists in Greece where sub-categories also apply as follows: 

 Individual Customers: where the connection application refers to a single 

dwelling and involves a single metering point 

 Group of Customers: where the common connection application is submitted 

but this refers to the electrification of a number of natural or legal persons‘ 

properties (either detached dwellings or multi-storey dwellings) with the 

respective separate metering points. The Group of Customers involves sub 

categories such as: 

 Groups of Individual Customers: Where the DSO is proposing the 

bundling/grouping of a number of coherent applications filled 

spontaneously by either Individual Customers or multi-storey dwellings. 

Should no agreement for the grouping is concluded by all interested 

parties, the DSO treats each one as individual.  

 Multi-storey dwellings: With the term ―Multi-storey dwelling‖ is meant any 

building which more than one electricity meter is installed and the number 

of meters equal number of consumers (homes, offices, shops, public 

areas, etc.). Especially for Multi-storey dwellings the following rules may 

apply: 

The application electrification of the building shall, in general be submitted 

by the contractor, owner, manager, or member of an apartment building 

that legally represents the rest of the property owners. 

If applications are submitted individually for some of the apartments of the 

building (e.g. those that owners completed themselves due to termination 

of the contractors agreement), an effort to convince all of them to proceed 

simultaneously for the entire building is foreseen. If this is not possible, 

then only completed apartments go ahead.   

 

It can be understood that the customers classification discussed above, refers also to 

certain standardised solutions for connection and in turn to standard connection fees. 

Part of the discussion in classification and grouping of users relate to the thresholds 

                                                
23 A mixed development consists of a mixture of domestic and business customers. 
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that are used to designate customers in terms of their connection voltage. Table 1 

provides the connection voltage thresholds for Ireland giving a more or less clear 

idea of what most commonly applies in the EU. Within the range of the distribution 

network voltages i.e. LV (0.22 kV and 0.4 kV) and MV (normally 20kV in continental 

Europe) there can be also clear designations of connection voltages. The following 

table describes the classification used in Greece for LV customers as described 

below: 

 

Connection Type Connection 

Classification 

Nominal Power 

(kVA) 

Single Phase 
No 03 8 

No 05 12 

Three Phase 

No 1 15 

No 2 25 

No 3 35 

No 4 55 

No 5 85 

No 6 135 

No 7 250 

Source: “Hellenic Distribution Network Operator S.A  (website, 2013) 

Table 10: Classification of LV demand connections in Greece 

 

Standardisation of connection schemes is usually exercised also in the MV network 

for instance in Greece between the 135 and 250 kVA the DSO can offer (depending 

on the network conditions), an LV (as in the table above) but also an MV connection. 

Most of the national regulations allow for such flexibility in the boundaries of a 

classification of LV to MV (but also to the HV users beyond that24). Yet it is beyond 

the scope of this study to elaborate on the MV and HV connection practices more 

thoroughly. 

 

Simple connection works  

In certain jurisdictions the term of ―simple connection works‖ is being used to 

discriminate usual cases of connection (e.g. typical households in the vicinity of a 

                                                
24 The threshold for large customers‘ connection decision between the distribution and 
transmission system seems to be at the order of 10 MVA. Ukraine is following this exact 
approach whereas Greece is at the order of 8 MVA, Ireland at 15 MVA, etc. 
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highly urbanised area). The ECRB report mentioned above attempts a definition of 

the ―simple connection works‖ in the context of Energy Community countries.  

 
 

Connection cases: 

- where the customer‘s house is located not more than 20 m from the LV network 

- with connection power of 7.4 (32 A) kW for single phase (1P) connection, and 

- with connection power of 11.07 kW (3x16A) for three phase (3P) connection 

- where connection could be built up with a cable or overhead line 

 

We understand that ―simple connection works‖ are a matter of definition similar to the 

national ones termed ―standardised‖. It is worthwhile however to note that the costs 

associated with ―simple connection works‖ comprise a rather large variation in the 

Energy Community.  

 

 

 

 

Average costs for 1 p Cable connection  Average costs for 1 p Overhead connection 
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Average costs for 3 p Cable connection  Average costs for 3 p Overhead connection 

Source: “Analysis of existing grid connection rules and their customer-friendliness” (ECRB, 2013) 
Figure 6: The cost of ―simple construction works‖ in the Energy Community 

 

Treatment of remote connections and right to refuse connection 

As a general principle, EU countries enjoy a high electrification rate and a relatively 

high-meshed reliable and secure distribution system. In this sense, the conditions 

based on which a DSO may have grounds to refuse an electricity connection appear 

to be rather limited. Article 32.2 of the Directive 200/72/EC however provides that:  

“The transmission or distribution system operator may refuse access 

where it lacks the necessary capacity. Duly substantiated reasons 

must be given for such refusal, in particular having regard to Article 3, 

and based on objective and technically and economically justified 

criteria”.   

 

Article 3 in turn refers to universal service by virtue of which households and most of 

the SMEs are treated in a more protective sense‖: 

“Member States shall ensure that all household customers, and, 

where Member States deem it appropriate, small enterprises (namely 

enterprises with fewer than 50 occupied persons and an annual 

turnover or balance sheet not exceeding EUR 10 million),enjoy 

universal service, that is the right to be supplied with electricity of a 

specified quality within their territory at reasonable, easily and clearly 

comparable, transparent and non-discriminatory prices”. 
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It can easily be construed that there is a safety net for households and SMES in the 

frame of universal service which constantly drives the TSO/DSO to minimise access 

to grid refusals. Beyond the universal service however the TSO/DSO are allowed to 

refuse access on the basis of a transparent set of rules that are set ex-ante and 

monitored by the NRA. With the exemption of Albania, Armenia, Bosnia and 

Herzegovina, and Ukraine, all other Energy Community countries reportedly allow 

DSO to refuse connection on the basis of ex-ante regulations. 

With regards to remote connections the ECRB report records a rather diversified 

situation:  

 Some countries impose deep connection charging to remote connections 

 Some other impose the real costs for connection to the remote customers 

 While the above are the two prevailing approached, there are others that are 

customised (e.g. Turkey adopts a long-run recovery of costs through network 

charges).  

 

It seems that the approach followed in the EU suggests that remote connections in 

terms of charges are treated as of the ―regular‖ cases with an additional fee to 

account for the excessive costs related to the distance from the network supply point. 

It is equally important however to consider that ―remoteness‖ is a subject to definition 

in each of the EU countries. In Greece for example where much of the non-urban 

populations is likely to be in remote villages among mountains, the following 

definition applies:  

In order for a consumer to be considered at an inaccessible region, the selected 

route of the connection line proposed by DSO should be proved to be inaccessible by 

the ordinary means of ground transport, not because DSO chose this route, but 

because there is no other road access to the property.  

 

Application Procedure 

The connection process starts after consumer submits application. Data and 

information required to be submitted by application, is determined and available 

either in web pages of DSO or regulators. Majority of the DSO of EU countries accept 

also electronic submission of documents. Iberdrola in Spain, ERDF in France, Enel in 

Italy, EDP in Portugal they all accept online applications and highlight the benefits as 

follows: 
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 A dedicated personal space on DSOs website   

 Follow rest of the process of the connection  application ―online‖  

 Monitoring your application in real time   

 The ability to ask questions to a DSO agent and find answers online 

 View and download the proposal specifications and other documents sent by 

the DSO 

 

The most probable information to be included in application for connection at low 

voltage is as follows:  

 Maximum kVA requirements.  

 Type and electrical loading of equipment to be connected, such as number 

and size of motors, cookers, showers, space and water electrical heating 

loads and nature of disturbing loads e.g. welding equipment.  

 The date when connection is required. 

 

Other necessary typical documentation also includes:  

 Tax identification 

 Property rights 

 Contact details 

 A copy of the planning permission for the development and / or construction 

project. 

 The site plan of the land within the municipality, stating the limits of the plot. 

 The ground plane, which shows the proposed development of the site in 

terms of access to public roads and connections to the network, and specifies 

the location of the individual circuit breaker box accessible from the highway 

and if applicable, the cabinet power monitored. 

 

For connections at High and Medium Voltages additionally, the following information 

may be required:   

 All types of Demand.  

 Maximum Active Power requirements.  

 Maximum and Minimum Reactive Power requirement.  

 Type of load and control arrangements (e.g. type of motor start, controlled 

rectifier or large motor drives).  

 Maximum load on each phase.  

 Maximum harmonic currents that may be imposed on the Distribution System.  
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 Details of cyclic load variations or fluctuating loads (as below).  

 
Some countries, like for instance Ireland,25 have established procedures to provide 

customers with an opportunity to hold preliminary consultations  well in advance of a 

connection decision. In these consultations DSO informs customer about the 

connection process and expected connection costs. In some cases, more detailed 

information may be required to permit a full assessment of the effect of the 

customers‘ load on the distribution grid. 

 

Source: “Guide to the Process for Connection of Demand Customers to the Distribution System” (ESB Networks, 
2009) 

Figure 7: Connection Enquiry Process Description 

 
The application as the rule coincides in all countries is deemed to be complete after 

all required information is submitted. Then within short period of time the DSO 

                                                
25http://www.esb.ie/esbnetworks/en/commercial 
downloads/Guide_to_the_Process_for_Connection.pdf 

http://www.esb.ie/esbnetworks/en/commercial


64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  67 

informs customer about preliminary construction costs, if country does not apply the 

standard connection charge or send quotation. The procedure for ―standard 

connections‖ in Ireland is presented below for illustrative purposes:     

 

Source: “Guide to the Process for Connection of Demand Customers to the Distribution System” (ESB Networks, 
2009) 

Figure 8: The Irish Demand Connection process flowchart (standardised charges) 

 
The major milestones of the connection procedure across all EU countries involve: 

1) Application for connection: Usually online and on the basis of predefined 

documentation 
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2) Application documentation is considered complete and DSO commences 

internal design study for the preparation of the Connection Offer 

3) Upon the acceptance of the Connection Offer by the Customer and the 

payment of the necessary fees a Connection Agreement is concluded 

4) Connection works commence 

5) Connection works are complete and accepted by DSO 

6) Energisation of the connection 

 

Design and construction of connections  

As also previously mentioned construction works comprises an important part of the 

overall connection process. The efficiency of this step has a definite impact on the 

overall duration of demand connection process.  Approaches and practices are again 

different in the EU.  Some of the DSOs have selected outsourcing, some of them rely 

on their own recourses, while others provide the equipment stock and outsource 

works and services.   

The most developed framework allowing for competition in connection assets 

construction can be found in the UK. The legislation provides that Distribution 

Network Operators (DNOs) operate under license within a specific area, known as 

Distribution Services Areas (DSAs). There are 14 DNOs operating within their DSAs 

and provide the connections to the distribution system users. Yet, the legislation also 

provide for some degree of competition in the sense of allowing for Independent 

DNOs (IDNOs) to provide distribution services under a separate license. IDNOs (6 

licensed so far) do not have a DSA and operate on a national basis.   

OFGEM the NRA of UK in their review26 of this competitive market segment have 

concluded that the completion is weak in this respect.  

   

                                                
26 https://www.ofgem.gov.uk/ofgem-publications/43260/cir-09-10.pdf 
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Source: “Gas and Electricity Connections Industry Review 2009-10” (OFGEM, 2009) 

Table 11: Total number of new and modified metered electricity connections 

 

We note that IDNOs are not to be confused with independent construction and/or 

consulting companies for there are license DNOs that construct, own and operates 

out-of-area (DSA) networks.   

Some of the DSOs provide an in-house service, but within certain limits, outsourcing 

only the larger and technically complicated construction projects. In some countries 

connections comprise a prerogative of local DSO, i.e. Austria. A similar situation is 

presented in the Energy Community countries as the ECRB Report concludes.  

Since there are pros and cons over each one of the solutions, there is little room for 

one to argue on what would be the right or wrong solution.  Admittedly all of them are 

based on the local conditions related to the frequency and complexity of new 

connections the existence of a competitive market for procuring works and services.  

For instance, full outsourcing of construction could create competition and might save 

personnel costs, but DSO will lose competence and ability to act. If urgent repairs will 

be required that could cost more than deemed savings.   

What is worthwhile to be mentioned is that the design works associated with the 

connection offer, are in practice everywhere in the EU minimised to the highest 

possible degree. Those in turn are effected on the basis of two conditions: 

 Standardisation of connection solutions is largely exercised in order to avoid 

customised solutions that increase design requirements. 

 Customers are required to apply on the basis of a proposed design solution 

that considers the availability and proximity to the nearest connection point. 

For instance this is served by the initial enquiry presented above, for the case 

of Ireland or can be effected by accessible through the web GIS network 

maps.   

 

Environmental and town planning permits related to demand connections 

EU practices suggest a robust framework on environmental permitting and town 

planning regulations needs to be in place for all construction and permitting issues 

that reside beyond the control of the DSO. 

More specifically permits granted by regional and local authorities are believed or 

having an adverse effect on the timely construction of connections. For instance, 

most EU counties have a set of provisions (i.e. limits/criteria on type of industry and 
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installed thermal and/or electricity capacity ranges are prescribed) related to 

environmental impact assessment that categorises industrial installations as: 

 Low impact – where usually no Environmental Impact Assessment (EIA) is 

required 

 Medium Impact - where as more-or-less standard Environmental Impact 

Assessment is required and where proximity to urban areas is determined 

 High Impact - where as a full Environmental Impact Assessment is required 

and construction/ operation are permitted in designated areas and under a 

license/permit 

 

It is understood that grid extension works which are of interest in this study are 

treated as necessary supplementary works in the EIA or considered de-factor where 

an EIA is not needed. 

By definition buildings of a certain use that correspond to distribution level connected 

customers are normally situated/planned in territories where the land uses are 

explicitly defined by town planning documents. Grating permits for connection 

construction works are according to the EU common practice harmonised at a 

national level taking into account the ―standardised‖ connections and the relative 

environmental impact the latter refer to. For instance, for the case of Ireland where by 

definition all demand customers up to 200 kVA are made via standard overhead or 

underground connections a standard procedure involving a notification or a fast-track 

permit granted to the utility for performing the connection works is applied. 

Beyond that capacity level, a designated space is required to be ensured by the 

connectee for housing the so-called ―User‘s Installations‖ which are commonly 

referred to as the disconnector/switchboard and transformer used for the connection 

to the network.  

In all cases harmonisation extents to an obligatory (by legislation) timeframe for 

issuing the relevant permits (i.e. for excavation works) under the conditions that high 

penalties may imposed or guaranties should be issued to account for the breach of 

permit conditions (i.e. falling to restore the pavement to the satisfaction of the 

municipal authorities specification).    

 

Safety and quality issues pertinent to demand connections 

Safety and quality issues need to be ensured from both ends of responsibility. These 

involve the network part i.e from the agreed connection boundary and beyond and 
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the internal installations i.e. the plant and apparatus installed as the user‘s side. 

As far as the network is concerned, safety is ensured by means of the national 

legislation related to Health and Safety Regulations which in turn have a reference to 

EU legislation. Quality of supply and quality of service requirements are described in 

the distribution code or a separate designated quality regulation and they are 

reported to the NRA regularly as per the relevant requirements set forth by the 

legislation. A short description of the Quality Standards relative to connections as 

described below in the following section.     

Similarly to the case of the network safety and quality of the internal installation is 

ensured by the enforcement of a universal standardised technical regulation which 

was harmonised across the EU Member States. Perhaps with the exemption of the 

UK and Ireland which may be using standards based on IEE wiring regulations (UK), 

the majority of EU countries are using a national code which is based on the 

Harmonised Document (HD). For internal electrical installations servicing LV 

customers, this document is entitled HD-384. A Harmonization Document (HD) is a 

normative document made available by CENELEC in the three official languages. 

The elaboration of an HD includes a public enquiry, followed by an approval by 

weighted vote of CENELEC national members and final ratification. The 

Harmonization Document is announced at national level and every conflicting 

national standard is withdrawn. Having fulfilled these obligations, a member is free to 

maintain or issue a national standard dealing with a subject within the scope of the 

HD, provided that it is equivalent in technical content. The number, title and date of 

each such national standard shall be notified to the CEN-CENELEC Management 

Centre. A Harmonization Document does not conflict with any other EN and HD and 

is periodically reviewed. During the elaboration and whole lifetime of the 

Harmonization Document, standstill applies. The preparation, the approval and the 

review of an HD follow the same procedure as that given for an EN. 

The benefit of having a commonly agreed and trusted procedure for ensuring safety 

and quality of the internal installations is that the DSO can proceed to the 

energisation of a connection on the basis of a certificate that proves that the internal 

installation has been designed and implemented according to the applied standards. 

What can differ from country to country is the way by which the examination of 

consumers premises is carried out prior to energising connection. In the absence of a 

certificate, the check should have been provided either by the DSO or by an entitled 

third party. Following the procedures set forth in HD-384 or an equivalent regulation 
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this compliance check is avoided on the account of the DSO.   

For instance, every time an electrical contractor completes a new electrical 

installation, extension, or modification to an existing installation,  is obliged to test 

and certify that the installation complies with current standards. In Ireland for 

example these standards are set by the ETCI (Electro Technical Council of Ireland) 

and every customer should receive a copy of an Electrical Completion Certificate 

whenever an electrical work is completed.  

COUNTRY Procedure provides 
option that design 

could be  carried out 
also by  customer 

 

Checking of 
customer installation 
before connection is 
carried out by DSO 
or third party (TP) 

Is country applies 
monitoring of 

timescales based on 
Commercial standard 

definitions 

Construction works is 
carried by DSO or 

third party contractor 

 

IRELAND No Third party  Yes Above certain 
capacity range by 

TP 

FINLAND No DSO Yes Above certain 
capacity range by 

TP 

LATVIA Yes, if capacity27 
is not present 

Third party Yes Third party 

LITHUANIA Yes for non 

standard28 

Third party Yes Above 300kW by 
third party 

SWEDEN No DSO Yes Above certain 
capacity range 

TP 

ARMENIA No DSO No Above 
construction work  

amount of 
7000AMD third 

party 

 
Table 12: Comparison of procedural features in relation to demand connections 

 
Connections as Standards of Commercial Quality 

The latest publicly available comparison of some other issues related to power grid 

connection process at the EU level is the 5th Benchmarking Report on the Quality of 

                                                
27 Fixed fees is applies only  when connecting customer to present asset with no need of construction 
works, the charges are based on average cost of DSO , not subject of approved by regulator. 
http://www.st.latvenergo.lv/eng/klientiem/pieslegumi/jauns_pieslegums_un_slodzes_izmainas/ 
 

28 Only for connected capacities below 500Kw, detail, please see in Annex 1. Lithuania Case 
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Electricity Supply (Ref. C11-EQS-47-03, 2 December 2011)29.The report has chapter 

on commercial quality where commercial quality standards for connection-related 

activities are compared.  

Connections are part of the Quality of Service regulation and there are monitored and 

enforced according to each EU MS national regulatory framework. In general, there 

are two kinds of Standards of Commercial Quality: guaranteed standards and overall 

standards. 

 

Guaranteed Standards (GS) set minimum service levels, which must be met in each 

individual case. If the company does not meet these standards, compensation at 

fixed rates is payable to the customers concerned. The definition of Guaranteed 

Standards involves the following attributes: 

 Service covered (e.g. estimating charges). 

 Required performance level– usually stipulating a response time (e.g. 5 

working days). 

 Penalty/compensation payment the customer (e.g. €20) in case of non-

performance of standard level. 

·  

Overall Standards (OS) cover areas of service where it may not be possible to 

provide guarantees but where customers are entitled to expect pre-determined levels 

of service. With over-all standards the company is required to conduct its business in 

such a way as to be reasonably expected to deliver the standard. Overall Standards 

are defined as follows: 

 Service covered (e.g. connecting new customers‘ premises to electricity 

distribution system). 

 Minimum performance level (usually a percentage) to be achieved over a 

defined period(e.g. 90% of cases should be connected within 20 working 

days, over a period of one-year). 

 

Overall standards do not imply penalty payments but are fundamental to monitor and 

promote quality of service. The application of GS is a very effective mean for the 

regulatory system to stimulate the continuous increase of the standard of supply. 

However, both types of standards are only effective if the consumers get sufficient 

                                                
29

http://www.energy-

regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Electricity/Tab/CEER_Benchmarking_Report.pd
f 
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information on them. Regular (annual) reports by the regulator on the performance of 

companies are effective means not only to measure performance and for the 

company to improve its image, but also to inform customers of the standard of 

services they can expect. The presence of standards and regular reporting on quality 

actual levels also confirms the improvement of the standard of customer service as a 

regulatory objective in several countries. 

In order to simplify the approach to such a complex matter as commercial quality, 

indicators relating to commercial quality have been classified into 4 main groups: 

 Connection (Group I); 

 Customer Care (Group II); 

 Technical Service (Group III); 

 Metering and Billing (Group IV). 

There are four main commercial quality indicators used within standards related to 

customer‘s connections: 

 time for response to customer claim for network connection; 

 time for cost estimation for simple works; 

 time for connecting new customers to the network; 

 time for disconnection upon customer‘s request. 

The table below lists quality indicators related to the connection, and providing its 

definitions.  

Group Standard Definition 

  
I. Connection 

  

I.1 Time for response to the 
customer claim for network 
connection 

Time period between the receipt of customer's 
written claim for connection and the written 
response of Licensee (date of dispatch), if no 
intervention is necessary on the public network 

I.2 Time for cost estimation for 
simple works 

Time period between the receipt of customer's 
written claim for connection and the written 
response of Licensee including a cost estimation 
of works (date of dispatch), if connection can be 
executed by simple works 

I.3 Time for connecting new 
customers to the network 

Time period between the receipt of customer's 
written claim for connection and the date the 
customer is connected to network, if no 
intervention is required in the network 

I.4 Time for disconnection upon 
customer's request 

Time period between the receipt of customer's 
written request for disconnection (de-activation) 
until the date the customer is disconnected. See 
also de-activation of supply 
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Source: 5th CEER BenchmarkingReportontheQualityofElectricitySupply
30 

Table 13: Commercial quality indicators – Connection group 

 
The following table indicates average figure in different EU member states divided in 

groups depending on applied commercial quality standard. 

Quality indicator 
(Group I) 

 
Countries (grouped by type of Standard) 

 
Standards 

 
Compensation 

 
Company 

GS OAR OS OM  (median value and 
range) 

(median value and 
range) 

Involved 

I.1 Time for 
response to 
customer 
claim for 
network 
connection 

 

CZ, GB, 
HU, SI, ES 

 

FI, EL, HU, 
NO, SK 

 

AT, EE 

   
16 days (range 
8-30) 

 
27€ (range 18-50) 

 
DSO 

I.2 Time for 
cost 
estimation for 
simple works 

FR, HU, 
IE, IT, ES 

 

FI, EL, HU, 
NL, NO, SI 

 

AT, EE, 
PT 

   
14 days (range 
5-35) 

 
30€ (range 18-30) 

 
DSO 

I.3 Time for 
connecting 
new 
customers to 
the network 

CZ, GB, 
HU, IE, IT, 
ES 

 

FI, EL, HU, 
NL, NO, SK, 
SI 

 

AT, PT 

EE, FR  
11 days (range 
2 working days - 
18 weeks) 

 
40€ (range 18-
250) 

 
DSO 

I.4 Time for 
disconnection 
upon 
customer's 
request 

IT  

FI, NO 

 

EE 

FR, IE  
5 working days 
(range 5-8) 

 
Only one country 
30€ 

 
DSO 

Legend: GS guaranteed standards; OS overall standards; OAR: other available requirements 

 

Source: 5th CEER BenchmarkingReportontheQualityofElectricitySupply
31 

Table 14: Comparison of applied quality standards in EU countries 

 

4.7 Overview of Connection Process – RES 
 
There are several issues of a procedural character that may hinder the development 

of RES connections even in the cases that technical and charging issues are 

considered to be resolved.  

 

Coordination of licensing authorities 

Coordination of licensing authorities is a major issue due particularly to the fact that 

RES can usually be harnessed where potential is present – this is particularly true for 

biomass, small hydro, wind, geothermal, etc.. Most of the cases suggest that these 

locations are remote (requiring network connection), close to environmentally 

                                                
30http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/CEER_5thBenchmarking_Report.pdf 
31http://www.energy-
regulators.eu/portal/page/portal/EER_HOME/CEER_5thBenchmarking_Report.pdf 
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sensitive areas, etc.. This disperse nature of resources together with the 

administrative procedures‘ tradition in each country are believed of effectively 

imposing a big influence on the structure of the authorisation and permitting process.  

Perhaps the most recent and comprehensive study on this aspect addressing issues 

at an EU level comprises the EWEA Windbarriers32 study which also includes grid 

connection-related administrative issues. 

 

 
Figure 9: Generic scheme of development of a wind farm in Europe 

 

Almost all Member States (MS) have shown that the main problems in building new 

renewable energy plants are the lack of coordination between licensing authorities for 

the construction of the plant and the construction of the connection to the grid. In 

addition, the Environment Impact Assessment usually impacts the timing of the 

process. Regarding the lack of coordination between licensing authorities for the 

construction of the plant and the construction of the connection to the grid, the 

experience suggests that the licence to construct a RES plant should include both 

the grid connection permit and the Environment Impact Assessment permit. Some 

countries have done so, either directly or by relating the Grid Connection Offer to a  

positive EIA (i.e. Greece). Others have defined clear responsibilities for the 

competent authorities involved in the process (Central or Local Administration and 

Transmission System Operator/Distribution System Operator). 

Other than the grid authorisation step on which the EIA is involved the liabilities and 

responsibilities in terms of financial and technical issues respectively seem to be 

shared between the two-three concerned parties i.e. the network operator(s) and the 

project developer. There seems to be two critical aspects that need to be clearly set 

in the legislation: 

                                                
32 http://www.windbarriers.eu/fileadmin/WB_docs/documents/WindBarriers_report.pdf 
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 The first one relates with the division of responsibilities of the TSO and DSO. 

Due to the fact that it is almost always financially preferable to connect to the 

lowest possible voltage, ―borderline‖ applications usually create confusion as 

to whether they should be treated by the DSO or TSO. For that reason 

several Grid Codes provide explicitly for a capacity threshold (X MW of 

installed capacity) by which distribution and transmission connected 

generators may be in principle discriminated. The codes however usually 

provide for a certain degree of flexibility by allowing a cross-information flow 

between the TSO and DSO at agreed and predefined timescales in order to 

take into account that network conditions (i.e. capacity/topology) are not 

always fixed.     

 The other one relates to the fair and transparent assessment at the point of 

connection which is carried out by the designated network operator (see 

discussion above) and on the basis of predefined requirements (see section 

4.4 above) are the selected Point of Common Coupling (PCC).  
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Source: “AEE 2010 for Windbarriers” (EWEA, 2010) 
Figure 10: Generic scheme for grid access in Europe 
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Responsibility of the competent authorities for issuing permits 

An important issue to be mentioned is also the responsibility of the competent 

authorities for issuing permits (Central or Local Administration and/or Transmission 

System Operator/Distribution System Operator) and sanctions provided in the event 

of delay. It has emerged that in the early stages of RES support policies most 

Member States had no penalties in place for delays incurred by the network operator 

when building the electricity lines.  

Responsibilities in some MS have reportedly been reinforced with pecuniary 

penalties for delays when issuing permits or due to delays to construct the electricity 

lines. This way, authorisation procedures has been sped up and the timeline needed 

has been shortened. The one-stop-shop didn‘t seem to be a one-size-fits-all solution. 

For instance, in counties where the regional authorities are rather strengthened, i.e., 

Austria, Denmark, the local decision making had a positive influence on reducing the 

NRAs regulatory burden due to the fact that only a coordination role was assigned to 

them. There is however a large number of developed and emerging markets in which 

RES have imposed a significant regulatory burden to the NRA i.e. Greece, Italy.     

 

Grid capacity reservation 

Many countries have highlighted a number of problems related to the grid capacity 

reservation. In some countries the procedure for small plants has been completely 

dematerialized by means of a well-structured IT system. This means that a quota for 

a large number of small-scale installations is set by the national competent authority 

(probably the Ministry responsible for energy or the NRA) and the developers register 

electronically soon as the connection offer is considered complete, exhausting thus 

gradually the available quota by keeping the rest of the parties (including future 

prospective investors) informed. 

Concerning the problem related to the reservation of network capacity, it has been 

tackled through undertaking different measures such as reservation fee and 

concessions for RES capacities. 
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5 EU PRACTICES WITH RESPECT TO THE RULES, 
CONDITIONS AND CHARGES FOR THE 
CONNECTION OF USERS TO GAS DISTRIBUTION 
NETWORKS 

 

5.1 The more specific provisions of the second and third 
energy packages for natural gas 

 
In the previous Chapter (Section 3.1), the basic principles of the European legislation 

on third party access (TPA) were set.  In addition to the general provisions for TPA 

as set by article 8 of Directive 2009/73/EC and referenced in the previous Chapter, 

article 32 of the same Directive (article 18 of Directive 2003/55/EC) provides that  

―Member States shall ensure the implementation of a system 

of third party access to the transmission and distribution 

system, and LNG facilities based on published tariffs, applicable 

to all eligible customers, including supply undertakings, and 

applied objectively and without discrimination between system 

users. Member States shall ensure that those tariffs, or the 

methodologies underlying their calculation are approved prior 

to their entry into force in accordance with Article 41 by a 

regulatory authority referred to in Article 39(1) and that those 

tariffs — and the methodologies, where only methodologies 

are approved — are published prior to their entry into force.” 

 

Further, article 25 of Directive 2009/73/EC (article12 of Directive 2003/55/EC) 

specified the tasks of a gas distribution operator as follows: 

 
―1. Each distribution system operator shall be responsible for 

ensuring the long-term ability of the system to meet reasonable 

demands for the distribution of gas, and for operating, 

maintainingand developing under economic conditions a 

secure, reliable and efficient system in its area, with due regard 

for the environment and energy efficiency. 

2. In any event, the distribution system operator shall not 

discriminate between system users or classes of system users, 

particularly in favour of its related undertakings. 
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3. Each distribution system operator shall provide any other 

distribution, transmission, LNG, and/or storage system 

operator with sufficient information to ensure that the transport 

and storage of natural gas takes place in a manner compatible with 

the secure and efficient operation of the interconnected system. 

4. Each distribution system operator shall provide system 

users with the information they need for efficient access to 

including use of, the system.‖ 

 

In addition, article 35 of Directive 2009/73/EC (article 21 of Directive 2003/55/EC) is 

specifically devoted to refusal of access on a natural gas system
33

 and provides that  

 

―1.  Natural gas undertakings may refuse access to the system 

on the basis of lack of capacityor where the access to the 

system would prevent them from carrying out the public 

service obligations […]. Duly substantiated reasons shall be 

given for any such a refusal. 

2.  Member States may take the measures necessary to ensure 

that the natural gas undertaking refusing access to the system 

on the basis of lack of capacity or a lack of connection makes 

the necessary enhancements as far as it is economic to do so 

or when a potential customer is willing to pay for them.‖ 

 

Finally, article 41 of Directive 2009/73/EC (article 25 of Directive 2003/55/EC) sets the 

duties and powers of the national regulators: 

―1.  The regulatory authority shall have the following duties: 

(a) fixing or approving, in accordance with transparent 

criteria, transmission or distribution tariffs or their 

methodologies; [..] 

 
6.  The regulatory authorities shall be responsible for fixing or 

approving sufficiently in advance of their entry into force at 

                                                
33

„system‟ means any transmission networks, distribution networks, LNG facilities and/or storage facilities 

owned and/or operated by a natural gas undertaking, including linepack and its facilities supplying ancillary 

services and those of related undertakings necessary for providing access to transmission, distribution and 

LNG; 
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least the methodologies used to calculate or establish the 

terms and conditions for:  

(a) connection and access to national networks, including 

transmission and distribution tariffs, [..] Those tariffs or 

methodologies shall allow the necessary investments in the 

networks [..]those investments to ensure the viability of the 

networks‖; 

 

In summary, the European legislation on gas distribution system operators provides 

for 

 Third party access34 

 The approval of tariffs and tariff methodologies by the national regulatory 

authority (NRA) taking into account the need for investments 

 The development, under economic conditions, of a secure, reliable and 

efficient system. 

 

Refusal of access to the system can only be on the basis of lack of capacity or lack of 

connection. Further the European legislation requires gas DSOs to comply with the 

general principle of non-discrimination between system users and to provide 

them with the information they need for efficient access to the system. 

Besides this general framework however, it is also important for the analysis to 

follow, to note that Member States (or the national regulator) may take the measures 

necessary to ensure that the natural gas undertaking refusing access to the system 

on the basis of lack of capacity or lack of connection makes the necessary 

enhancements as far as it is economic to do so or when a potential customer is 

willing to pay for them and also that the obligation for a DSO for developing a 

secure, reliable and efficient system is under economic conditions.  Thus Directive 

2009/73/EC (as also provided for in 2003/54/EC) explicitly specifies a procedure for 

                                                
34Note that some exemptions from the requirements the second and third energy package are provided 
for the case of emergent and isolated markets (article 47 of Directive 2009/73/EC, article 28 of Directive 
2003/55/EC)  In detail, Member States not directly connected to the interconnected system of any other 
Member State and having only one main external supplier may derogate from the provisions related to 
licensing, unbundling of the transmission system operator and market opening (i.e. eligibility of 
customers to choose a supplier).as Estonia, Latvia and Finland until any of those Member States is 

directly connected to the interconnected system to the interconnected system of any Member State 
other than Estonia, Latvia, Lithuania and Finland and also Greece (as far as the distribution system is 
concerned only) fall indeed within the characterisation of isolated and emergent markets.  The 
implication is that as these member states are exempted, particularly from the requirements from 
licensing, as will be shown in the review of European practices in the next section, their distribution 
system operators operate under the previous concession regimes and their system operators do not 
have a specific obligation for expansion. 
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new connections as schematically shown in Figure 11.  Nevertheless although the 

economic test is indeed a prerequisite for grid expansion, clearly there is no direct 

obligation stemming from EU legislation, for a DSO to expand.  As a consequence, 

lack of harmonisation between national approaches is evident at European level.  It is 

also worth noting that although the procedure for streamlining the treatment of new 

connections at interconnection points between Member States (transmission system 

level) is ongoing, no such provisions for harmonisation at DSO level are currently 

envisaged. 

 

 
 
Figure 11 Schematic of the procedure outlines in the European legislation for the 
treatment of new connections in distribution networks. 

 

In an effort however to ensure non-discrimination among customers and suppliers 

and to reinforce the role of the DSOs as ―energy gates‖ to retail markets fostering fair 

competition, the European legislation obliges gas, as well as electricity, DSOs to be 

legally, functionally and operationally (staff) unbundled from other actors in the 

energy chain.  In essence, a DSO must be independent at least in terms of its legal 

form, organisation and decision making from other activities not related to distribution 

(i.e. generation, transmission and supply). In practical terms, as far as new 

connections are concerned, unbundling of a DSO from its vertical undertaking implies 
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that potential customers would need to sign separately a connection agreement with 

the local DSO (natural monopoly) and a sales and purchase agreement with a gas 

supplier of their choice, the former (connection agreement) remaining valid through 

supplier switching. The 3rd energy package calls for careful monitoring of the 

progress in DSO unbundling according to the legal requirements to ensure that ―they 

are prevented from taking advantage of their vertical integration as regards their 

competitive position on the market particularly in relation to household and small non-

household customers‖. However the EU legislation is also cautious about imposing a 

disproportionate financial and administrative burden on small DSOs; it therefore 

allows Member States, where necessary, to exempt undertakings with less than 

100,000 customers from the unbundling obligation. 

The most recent CEER Status Review on the “Transposition of unbundling 

requirements for DSOs and closed distribution system operators” published in April 

2013 reviewing 2012 data, acknowledges that there is limited progress on DSO 

unbundling and that in most countries there is a much larger proportion of DSOs with 

less than 100,000 customers (90% for electricity DSOs, 2346 out of 2600 and 86% 

for gas DSOs, 1138 out of 1348). For the purposes of this analysis it is important to 

note the comparatively large number of gas, and electricity, DSOs, active in the EU 

area. Their increased number, the fact that they are usually active in comparatively 

confined areas with less than 100,000 customers and the non-obligatory treatment of 

new connections in the European legislation contributes to the diversification of 

approaches as analysed in the next sections.  

It is worth noting that as in electricity, a European network code on network 

connection rules is also foreseen in the gas sector by Regulation 715/2009.  

However, this network code is not even included in the EC/ACER/ENTSOG 3-year 

work plan35 (2013-2016) as finalised and published in September 2013 so that 

harmonisation of connection practices at distribution level is not anticipated in the 

near future. 

 

                                                
35http://ec.europa.eu/energy/gas_electricity/codes/doc/20131010_3years_gas_september.pdf 

Country 

Residential Sector [%] 
commercial & public services 

sector [%] 
Industrial sector [%] 

2001-
2011 

2001-
2008 

2008-
2011 

2001-
2011 

2001-
2008 

2008-
2011 

2001-
2011 

2001-
2008 

2008-
2011 

Austria -5 -7 2 -1 -14 14 2 12 -9 

Belgium -23 -9 -15 -6 3 -9 21 9 11 

Bulgaria 5500 3800 44 356 350 1 -18 1 -19 

Croatia 19 20 -1 29 18 9 -7 9 -15 

Czech 
Republic 

-16 -14 -2 -1 2 -3 -19 -14 -6 

http://ec.europa.eu/energy/gas_electricity/codes/doc/20131010_3years_gas_september.pdf


64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  85 

 
Table 15: Changes in consumption levels for the residential and commercial & public 
services sectors from 2000 to 2011 (EU-28, Cyprus and Malta excluded as natural gas 
is not available)

36
 

 

5.2 Statistical analysis of natural gas consumption and new 
connections in EU member states. 

 
Before proceeding with the analysis of business practices of selected DSOs in the 

EU area, and in order to formulate the criteria for their selection, it is useful to 

investigate whether new connections do actually take place within the EU. Table 15 

draws values from Eurostat and reports changes in consumption levels for the 

residential and commercial & public services sectors from 2001 to 2011 with an 

additional breakdown from 2001-2008 (pre-financial crisis era) and 2008-2011.  For 

the sake of completeness the industrial sector is also included in the Table although 

it is recognised that consumption points of this sector are in their majority connected 

on transmission networks and thus are out of the scope of the present work. It is 

clear that despite the economic downturn from 2008 onwards, several countries, 

including Austria, Bulgaria, Croatia, Estonia, France, Germany, Greece, Hungary, 

Italy, Poland, Portugal, Romania, Slovenia, Spain and Sweden are experiencing from 

a moderate to a significant increase in their gas consumption at distribution system 

level. 

 

                                                
36source Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/database 

Denmark -10 -9 -1 31 42 -8 -16 -14 -2 

Estonia 24 17 6 41 55 -9 -22 -3 -20 

Finland 19 44 -18 29 -4 33 -22 -14 -10 

France -13 8 -19 21 3 17 -34 -28 -8 

Germany -31 17 -41 48 11 34 2 -7 10 

Greece 6860 4060 67 1275 975 28 89 54 22 

Hungary -10 0 -10 -10 -25 20 -36 -20 -19 

Ireland 18 39 -15 16 22 -5 24 17 6 

Italy 14 2 12 24 47 -16 -44 -32 -18 

Latvia 49 56 -4 117 140 -10 -32 3 -34 

Lithuania 36 36 -1 76 103 -13 27 32 -4 

Luxembo
urg 

9 16 -6 13 20 -6 -9 1 -10 

Netherlan
ds 

-15 -14 -1 -2 24 -22 -16 -11 -5 

Poland 1 -2 3 56 43 10 40 33 5 

Portugal 121 97 12 156 112 21 38 22 13 

Romania 17 10 7 46 56 -6 -30 -12 -21 

Slovakia -29 -29 -1 -47 34 -61 -12 -11 -1 

Slovenia 82 65 11 -51 -85 225 -7 15 -19 

Spain 87 61 16 40 15 22 -24 -6 -18 

Sweden -24 -54 64 213 223 -3 -1 -15 16 

UK -23 -5 -19 -29 -9 -22 -31 -23 -10 

http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/database
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Figure 12  Number of gas household customers in the EU from 2008-2011 normalised 
by the number of household customers at 2008. 

 

It is understood that an increase in the gas consumption may not necessarily be 

associated with new connections.  Figure 12 and Figure 13 have been sourced from 

the National Reports submitted by the EU Member States to the European 

Commission within the period 2008-2011 and also from the 2012 ACER Market 

Monitoring Report and compare the number of household and non-household 

connections in the years 2009-2011 to the respective values on year 2008. From 

Figure 12 the following conclusions on the progress in new household connections 

from 2008-2011 are drawn: 

i) A significant increase in the number of household connections, of the order 

of, and above 15%, of 2008 levels is identified for Bulgaria, Greece, N. Ireland 

and Portugal.   

ii) A moderate increase in the number of household connections, of the order of 

5% to 10% of 2008 levels is identified for Germany, Italy, Romania, Slovenia, 

Spain and the Netherlands.   

iii) An increase of the order of 1-2% annually (3% in comparison to 2008 levels) 

is identified for Irish household connections.   
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Figure 13 Number of gas non-household customers in the EU from 2008-2011 
normalised by the number of non-household customers at 2008 

 

Available data on the number of non-household connections, as in Figure 13, include 

connections to transmission as well as to distribution networks.  Thus the respective 

progress in new non-household connections to distribution networks can be only 

postulated from a combined analysis of the data in Figure 13 and Table 15. This 

combined analysis leads to the following conclusions:  

iv) The same countries experiencing a significant increase in new household 

connections as in i) above also experience a significant increase in new 

connections of commercial and public services to the distribution network. 

v) In addition to the countries referenced in i) to iv), new connections to the 

distribution network may be identified in Austria, Estonia, Finland, Latvia, 

Lithuania, Slovakia and Sweden.  

Based on the analysis in this section, the review of connection practices in EU for the 

purposes of this work will focus on the countries referred to in i) to v) above. 
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5.3 Analysis of connection practices in gas distribution 
networks in the EU. 

 
Here, a review on the connection practices in gas distribution networks in selected 

Member States as identified in the previous section is attempted. For the purpose of 

this review, the term ―connection practices‖ is used to refer to  

a) The regulatory regime for new household and non-household gas distribution 

network connections. 

b) The actual of the procedure for new connections in gas distribution networks 

in the EU highlighted by practical examples of products offered, necessary 

steps towards the realisation of new connections and associated timelines. 

Note that the term ―new connection‖ for the case gas distribution network can be 

referred to the following 

 To a connection within an existing gas area (i.e. a house served by an 

existing mains pipeline) 

 To a connection outside the gas area (not served by an existing mains 

pipeline).   

Note that in their majority, DSO areas of business have been allocated by 

government/local authorities following some form of a tendering procedure and 

awarded under a concession agreement with reference to a particular geographical 

area. Evidently, a request for a connection will not be served on the case that the 

consumption point is located outside of the geographical area of the concession 

agreement. 

To our knowledge no complete published study on European practices, and best 

practices exists. The only complete and consolidated overview on tariffs and 

connection charges that we are aware of is a study by KEMA Consulting GmbH on 

behalf of the Energy Community (EC) carried out in 201037 which however places 

emphasis on the Energy Community contracting parties rather than the EU.  Thus, 

information for this part of work has mainly been sourced from national legislation 

and the web pages of national regulators and DSOs, including, where available a 

review of the terms and conditions of distribution licenses. 

 

                                                
37http://www.energy-community.org/pls/portal/docs/736177.PDF 
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5.3.1 Analysis of the regulatory regime for new connections in gas 
distribution networks. 

 
Three tables with countries grouped according to the analysis of section 5.2 have 

been prepared: 

 Table 16 presents the regulatory regime of the countries with significant 

increases (of the order of and above 15% of 2008 levels) in the number of 

new household connections. One thing in common for all of the four 

countries/regions is that natural gas has been introduced in the late 1990s (or 

regasification as is the case in Bulgaria) so that the past decade has been 

characterised by extensive development of the distribution network. As shown 

in the table, the DSOs in these countries are under a concession regime 

which entails specific obligations for the massive development of a prescribed 

network within a given period of time, rather provisions of handling occasional 

single connections. As shown in the table however, it may be argued that 

these countries have now reached a comparatively mature stage of 

distribution network development so that similarities with the situation in 

Armenia are identifiable.  

 Table 17 includes the countries with low-to-moderate increases in the number 

of new household connections in the period 2008-2011. For these countries, 

natural gas has been introduced as early as three to four decades ago so that 

the most are characterised by a well-developed and extended distribution 

network.   

 Table 18 includes all remaining countries identified in the analysis of section 

5.2 as experiencing increases mainly in non-household connections. As was 

the case for the countries in Table 17 above, here natural gas has also been 

introduced as early as three to four decades ago so that the most are 

characterised by a well-developed and extended distribution network.   

All tables include two columns to the right named ―connection within an existing gas 

area‖ and ―connection outside an existing gas area‖. An indication of yes or no in 

either implies that there are specific regulatory provisions imposing a new connection 

in place. 
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Country/Region 

Number 
of 

DSOs
38

 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification)
39

 

Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connection 
outside an 

existing gas 
area 

Greece 3 2 1997-1998 

Concession regime, distribution network license issues by the regulator or via 

a ministerial decision.  The distribution licenses foresaw the development of 

a natural gas distribution network at specific areas in Greece (license holder 

to develop a maximum network length prescribed in the license within the 

first 7 license years).  After the 7
th

 year, the DSO is only required to expand 

the network provided that the consumer bears all costs incurred and these 

costs do not exceed a threshold defined as a function of the volume of gas to 

be consumed, the IRR of the investment (12% pre tax), the DSO operating 

cost, the consumer price index and cost of the new connection.  In practice, 

Greek DSOs currently only connect customers located in streets where a 

distribution pipeline has already been laid. 

YES NO 

UK-Northern 

Ireland  
2 NA 1996 

Concession regime, distribution network license.  The business model is 

based on connecting key gas loads, i.e. primarily businesses, but also public 

sector  buildings; social housing as provided by the Northern Ireland Housing 

Executive or housing associations; and  new private housing developments. 

Domestic customers in owner-occupied private housing may be connected to 

the gas network if they are adjacent to routes developed to meet business 

demand for gas. 

YES NO 

                                                
38CEER Status Review on the Transposition of unbundling requirements for DSOs and closed distribution system operators (2013),http://www.energy-

regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Cross-Sectoral/Tab/C12-UR-47-03_DSO-Unbundling_Status%20Review_Public.pdf 
39BP Statistical Review of World Energy (2013) Historical Data Workbook,  

http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Cross-Sectoral/Tab/C12-UR-47-03_DSO-Unbundling_Status%20Review_Public.pdf
http://www.energy-regulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Cross-Sectoral/Tab/C12-UR-47-03_DSO-Unbundling_Status%20Review_Public.pdf
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Country/Region 

Number 
of 

DSOs
38

 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification)
39

 

Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connection 
outside an 

existing gas 
area 

New areas are gasified following studies and public consultation run by the 

Ministry.  A notable example of such an attempt is the public consultation that 

was carried out by the UK Department of Enterprise, Trade and Investment 

carried in 2011-2013 for bringing gas to additional towns in the North-West 

and West of Northern Ireland. The executive summary of the study has been 

published on the Department‘s web site and can be accessed via the 

following link: http://www.detini.gov.uk/deti-energy-index.htm. 

The criteria for new town connection is based on a methodology developed 

by the Irish Regulator and highlighted in section [3.1.6.2] of this report under 

the heading Ireland. New Towns.  Further to the methodology for deciding 

on the gasification of a new area it is important to note the procedure calling 

for a series of feasibility studies, the public consultation itself addressed to all 

interested stakeholders, the evaluation of the results. For a detailed 

description of the network extension initiative and steps followed refer to 

http://www.uregni.gov.uk/uploads/publications/Gas_to_the_West_consultatio

n_paper.pdf and http://www.detini.gov.uk/1011.pdf 

Portugal 11 7 1997-1998 

As a consequence of the transposition of Directive No. 2009/73/ CE, the 

distribution system operator is obliged to elaborate, every two years, a 

medium term plan for the development of the distribution facilities. The 

current and predicted demand of customers is a key factor to the elaboration 

of this plan, which is approved by the Ministry of Economy (Directorate 

General for Energy). The operators shall then comply with the terms and 

YES YES 

http://www.detini.gov.uk/deti-energy-index.htm
http://www.uregni.gov.uk/uploads/publications/Gas_to_the_West_consultation_paper.pdf
http://www.uregni.gov.uk/uploads/publications/Gas_to_the_West_consultation_paper.pdf
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Country/Region 

Number 
of 

DSOs
38

 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification)
39

 

Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connection 
outside an 

existing gas 
area 

deadlines stated in the plan, the latter is supervised by the regulator. 

Moreover, the Commercial Relations Regulation (articles 98-100)40 

establishes that the distribution network operators operating under a 

concession contract shall provide connection to the distribution network to 

consumers with a total annual consumption less than 10 000m3 (domestic 

consumers) situated within the area of influence of the network.  The area of 

influence is established at 100 m radius around the network and is approved 

by the Regulator.  For cases with consumption points exceeding the 100 m 

distance, the customer pays for the additional cost.  For customers with 

annual consumption exceeding 10 000m
3
, the customer is charged with a 

value that is the maximum of the overcost resulting from the comparison 

between the revenue from using the new connection and the cost of 

constructing the connection and of a percentage of the cost of the connection 

– the percentage again to be approved by the regulator.  For more detailed 

description on the methodology applied for customers with annual 

consumption exceeding 10 000m
3
 additional investigation is necessary. 

All costs are approved by the regulator and are subject to external auditing. 

Furthermore, the government has retained the power to oblige the operators 

to expand distribution facilities, in the situations mentioned in the concession 

                                                
40

http://www.erse.pt/pt/consultaspublicas/consultas/Documents/42_1/RRC_GN_2012%20-%20Articulado_modo%20revis%C3%A3o.pdf 
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Country/Region 

Number 
of 

DSOs
38

 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification)
39

 

Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connection 
outside an 

existing gas 
area 

contract. The costs of expansions are taken into account in the determination 

of the regulated tariffs41.  

 
Table 16: Overview of the regulatory regime and provisions for new connections at the distribution network for the four countries/regions 
[Bulgaria, Greece, UK-Northern Ireland, Portugal] exhibiting the most significant increase in the number of new household connections

42
 

  

                                                
41M. C. Pacheco and M.Apolinário (2012) Portugal, In Gas Regulation 2012, http://www.cms-rpa.com/Hubbard.FileSystem/files/Publication/831c9af6-0254-4ae1-8ea2-
4e04feabb482/Presentation/PublicationAttachment/5e700594-92ce-4328-99da-5446fd55683b/GR2012%20Portugal.pdf 
 
42source Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/database 

http://www.cms-rpa.com/Hubbard.FileSystem/files/Publication/831c9af6-0254-4ae1-8ea2-4e04feabb482/Presentation/PublicationAttachment/5e700594-92ce-4328-99da-5446fd55683b/GR2012%20Portugal.pdf
http://www.cms-rpa.com/Hubbard.FileSystem/files/Publication/831c9af6-0254-4ae1-8ea2-4e04feabb482/Presentation/PublicationAttachment/5e700594-92ce-4328-99da-5446fd55683b/GR2012%20Portugal.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/database
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

Germany 720 640 prior 1970 

The regulator cannot require a distributor to expand its system.  The German 

energy law (Energy Industry Act) includes a general provision about 

connection to the grid and expansion on adequate and non-discriminatory 

conditions.  

Fees chargeable by network operators are regulated. The rules are set down 

in Section 21a of the Energy Act and in the Incentive Regulation Ordinance 

(Anreizregulierungsverordnung). Revenues may not exceed an overall 

maximum amount (revenue cap) which is fixed in advance by the regulator  

(Bundesnetzagentur) for each operator and for each year over a five-year 

period. The maximum amount is determined by the real costs (established 

over a base reference period), consisting of uncontrollable cost elements 

(such as taxes and other legal dues; capital expenditures, which must be 

pre-approved for new investments), volatile cost elements (cost of driving 

energy) and controllable cost elements. Controllable cost elements are those 

incurred historically by the relevant operator but, to the extent that an 

operator is less cost efficient than the best practice level of all operators, its 

real cost allowance is reduced over five years to reach such best practice. All 

cost elements are subject to inflation indexation (minus any general increase 

in productivity in the industry). Supplements are allowed to take into account 

above average quality of service. The overall cap revenue is adjusted to take 

into account changes in the area of supply, the number of exit points and 

similar parameters. 

YES NO 
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

There is a simplified regime applicable upon request with respect to fee 

regulation for distributors with less than 15,000 customers, allowing them to 

avoid the cost of determining individual efficiency and costs and, instead, 

apply industry-wide average efficiencies and cost percentages.
43

 

Ireland 1 0 in the 1980s 

The Irish regulator (CER) licenses the DSO.  Further, pursuant to section 21 

of the GIR Act, the minister may direct the CER to impose on such classes of 

natural gas undertakings as may be specified in the order in the general 

economic interest, public service obligations, which may include security, 

including security of supply and technical or public safety, regularity, quality 

and price of supplies and environmental protection.  Third party access to the 

distribution system is organised on the same basis as access to the 

transmission system.  

Pursuant to section 10A(17)(a) and (b) of the Gas Act, each pipeline operator 

must submit a statement to the CER for approval setting out the basis for its 

charges for the transportation/distribution  of natural gas and for connection 

charges  The CER can require a distributor to expand its system in order to 

accommodate new customers.  Also the DSO is obliged to submit a 7-year 

network development plan.  If an eligible customer applies to the pipeline 

operator to have the operator transport gas on his or her behalf, the operator 

YES YES 

                                                
43 M.P.zuLöwenstein&K. S. CulottaICLG TO: GAS REGULATION 2011,Germany 
http://www.kslaw.com/imageserver/KSPublic/library/publication/1-11The_International_Comparative_Legal_Guide_Culotta_Loewenstein.pdf 

http://www.kslaw.com/imageserver/KSPublic/library/publication/1-11The_International_Comparative_Legal_Guide_Culotta_Loewenstein.pdf
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

may not refuse unless the operator has insufficient capacity and it is not 

economical for the operator to carry out the necessary enhancements, or the 

eligible customer has no connection to the pipeline, and the customer is not 

willing to bear the cost of such a connection. See section [3.1.6.2] for a more 

detailed description of the connection policy adopted by the Irish regulator 

and DSO.
44

 

Italy 239 198 prior 1970 

The gas distribution is carried out under concessions granted by the service 

on a municipal basis. The legislation provides for the award of the distribution 

service exclusively by tender, with a maximum duration for new concessions, 

12 years.  Any customer located within the concession geographical area 

has the right to be connected to the distribution grid unless it is technically or 

financially impossible according to the criteria set out by the regulator.  In 

case a company denies access in breach of the criteria, the regulator can 

order the connection, refer to section [3.1.6.2] for a more detailed description 

of the economic test run by the Italian DSOs.  Since 2006, AEEG, the Italian 

Energy Regulator has promoted the adoption of Distribution Codes 

describing the terms and conditions for the operation of distribution networks. 

Supposedly, the distribution code would also include the techno-economic 

criteria for new connections; such criteria however have not put in place yet.   

YES YES 

                                                
44A. McLean, P. McGovern and C. Madden,Ireland, Gas Regulation 2013 http://www.mondaq.com/x/240328/Oil+Gas+Electricity/Gas+Regulation+2013, also  
http://www.cer.ie/en/gas-distribution-network-licences.aspx,  

http://www.mondaq.com/x/240328/Oil+Gas+Electricity/Gas+Regulation+2013
http://www.cer.ie/en/gas-distribution-network-licences.aspx
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

Romania 40 38 

prior 1970 but 

significant 

decrease in 

consumption 

during 1990-

2000 

The operation of a distribution network requires an operational license issued 

by ANRE and a concession by the Ministry of Economy. The details for the 

granting of approvals and permits are further set out in Government 

Resolution No. 784/2000. All distribution network operators are required to 

provide discrimination free network access and connection to third parties as 

set out in the Network Code (approved by  Order ANRE no. 54/2007). The 

procedures for granting network access have to be made public by the 

distribution network operator. According to the Gas Law access to the 

network can be refused if the distribution network operator has insufficient 

facilities to match the request or if the gas quality standards do not meet the 

minimal requirements regarding safety and environmental protection45. 

However the distributor may expand system only on own annual 

development plan.46 

YES NO  

Spain 22 15 in the 1970s 

Spanish legislation (hydrocarbons act)47provides that the DSO is obliged to 

expand the distribution facilities and provide connections in the geographical 

area covered by the authorization under equal terms and conditions 

whenever required in order to service new gas supply demands. There is 

also a general provision stating that whenever there are several distributors 

YES YES 

                                                
45 European Bank for Reconstruction and Development http://www.ebrd.com/downloads/legal/irc/countries/romania.pdf 
46Gas Regulation in 35 juristrictionsworld wide 2009 
47http://www.cne.es/cne/doc/publicaciones/NE008_08.pdf, article 74 

http://www.ebrd.com/downloads/legal/irc/countries/romania.pdf
http://www.cne.es/cne/doc/publicaciones/NE008_08.pdf
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

whose facilities maybe expanded to service new supplies and non decide to 

undertake this expansion the competent administration (the regulator CNE) 

shall decide. 

The Netherlands 10 1 prior 1970 

Access to the distribution network is on regulated third party access.  Tariff 

structures and conditions are set by the regulator.  The regulator can require 

from a distributor to grand capacity or to expand the system to accommodate 

new users. 

YES YES 

Country/R egion  Number of D SOs Number of D SOs serving less than 100,000 customers  Year of  gasification (regasification)  Regulatory regime fo r new connections connection  within an exist ing gas area connection  outside an  existing  gas area 

Austria 20 14 prior 1970 

A licence from the regulator is required to operate a distribution network and 

has to be granted if certain licence conditions are fulfilled (e.g. third-party 

liability insurance). The authority may impose obligations and terms or even 

grant the authorisation temporarily.  

Access to the distribution system may be denied by the DSO under certain 

conditions only, provided by the law. The DSOs decision can be appealed. 

The system user‘s facility shall, as a rule, be connected to the system of the 

distribution system operator at a technically suitable point with due regard to 

the economic interests of the system user. In developing a connection 

concept, due regard shall, however, be given to technical feasibilities, in 

particular as regards the avoidance of excess technical capacities, the supply 

quality, the economic interests of all system users, bearing in mind the 

allocation of system costs among  all system users, and the justified interests 

of the system user seeking access, and to the legal requirements to be met 

by the distribution system operator with regard to extension, operation and 

YES YES 
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

safety of its system. The general obligation to connect shall not apply if the 

operator of the distribution system cannot with any economic reasonability be 

expected to make an individual connection, considering the interests of all its 

customers
. 48.

 

If other system users make use of a connection line within ten years of its 

being commissioned, the distribution system operator shall divide the system 

admission charge among the relevant system users so that  the shares 

reflect their contracted maximum capacities at the time of cost division. The 

distribution system  operator shall reimburse the excess charge collected 

resulting from such redistribution to the system users that  paid for the 

construction, except in cases where the distribution system operator only 

charged a prorated share of  the system admission charge from the start, 

anticipating that further connections would be made
.49 

Besides DSOs, Austria‘s regulatory system foresees three Distribution Area 

Managers. Among other responsibilities, distribution area managers are 

responsible for developing a long term development plan for the distribution 

networks under their supervision.  The development plan is approved and 

monitored by the regulator. 

                                                
48Bundesgesetz, mitdemNeuregelungen auf demGebiet der Erdgaswirtschafterlassen warden (Federal Act Providing New Rules for the Natural Gas Sector – Natural gas Act 
2011), for English translation http://www.en.bmwfj.gv.at/Energy/Energystrategyandpolicy/Documents/GWG_en_konsolidiert-v3.pdf 
49Energie-Control Austria Executive Board Ordinance on Provisions for the Gas Market Model, Gas Market Model Ordinance 2012.http://www.e-
control.at/portal/page/portal/medienbibliothek/gas/dokumente/pdfs/MMO-VO_Beschluss%20endg-en_v2.pdf 

http://www.en.bmwfj.gv.at/Energy/Energystrategyandpolicy/Documents/GWG_en_konsolidiert-v3.pdf
http://www.e-control.at/portal/page/portal/medienbibliothek/gas/dokumente/pdfs/MMO-VO_Beschluss%20endg-en_v2.pdf
http://www.e-control.at/portal/page/portal/medienbibliothek/gas/dokumente/pdfs/MMO-VO_Beschluss%20endg-en_v2.pdf
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

According to sec 23 para 1 GWG and the Gas Tariff Regulation 2008 the 

following tariffs for the usage of the distribution networks are charged: (i) a 

grid utilisation charge (price set by the regulator); (ii) a metering charge 

(expenditure-based; E-Control Commission sets price cap); (iii) a grid 

provision charge (currently fixed at €0); and (iv) a charge for access to the 

grid (expenditure-based).  Costs deriving from capacity expansion are 

allocated to the users of the grids via the regulated transportation tariffs: E-

Control Commission as the authority competent for setting the tariffs (sec 23 

et seq. GWG) has to recognise real and proportionate costs claimed by the 

respective system operator, arising from implementation of measures 

contained in the long-term planning of the control area manager
50

 

Estonia 25 25 NA 

Project organized in accordance with an accession agreement to design and 

construct a gas pipeline up to the connection, which is assigned the 

accession treaty. AS EG Network Service provides the contractual 

agreement joining the quantities of gas pressure and gas connection 

Customer designs and builds its own funds in accordance with the contract 

signed gas pipeline connection from the connection  

NO NO 

Latvia  1 0 NA Latvia is an isolated market according to the provisions of Directive NO NO 

                                                
50The International Comparative Legal Guide to: Gas Regulation 2012 – Austria, http://www.schoenherr.eu/news-publications/publications/pdfs/S-MA-E-MARKETING-

Website%202011-%202012-Content-6.%20News-3.%20publications-2012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%202012-
120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%20Regulation%202012_Chapter%207_Austria.pdf 

http://www.schoenherr.eu/news-publications/publications/pdfs/S-MA-E-MARKETING-Website%202011-%202012-Content-6.%20News-3.%20publications-2012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%202012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%20Regulation%202012_Chapter%207_Austria.pdf
http://www.schoenherr.eu/news-publications/publications/pdfs/S-MA-E-MARKETING-Website%202011-%202012-Content-6.%20News-3.%20publications-2012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%202012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%20Regulation%202012_Chapter%207_Austria.pdf
http://www.schoenherr.eu/news-publications/publications/pdfs/S-MA-E-MARKETING-Website%202011-%202012-Content-6.%20News-3.%20publications-2012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%202012-120807%20The%20International%20Comparative%20Legal%20Guide%20to%20Gas%20Regulation%202012_Chapter%207_Austria.pdf
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Country/Region 
Number 
of DSOs 

Number of 
DSOs 

serving 
less than 
100,000 

customers 

Year of 
gasification 

(regasification) 
Regulatory regime for new connections 

connection 
within an 

existing gas 
area 

connectio
n outside 

an 
existing 
gas area 

2009/73/EC (see comment in footnote 13).  The distribution system operator 

has no obligation to extend the network.  Customer designs and builds its 

own funds in accordance with the contract signed gas pipeline connection 

from the connection 

Table 17: Overview of the regulatory regime and provisions for new connections at the distribution network for the countries exhibiting a low-to-
moderate rate of increase in the number of new household connections 
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5.3.2 Additional overview on the implementation of the economic 
test: the case of Ireland 

 
This section includes a more detailed analysis on the procedure and economic tests 

imposed by selected DSOs to decide on network expansion. Focus is placed once 

more on Ireland due to the fact that the connection procedures adopted by the Irish 

DSO incorporates a well-defined approach of product standardisation coupled with a 

clear economic test to be run in order to evaluate the cost of additional investments. 

The development of a comprehensive and non-discriminatory gas distribution 

connection policy has been addressed by the Irish Regulator (CER) as early as in 

2003.  Following a two month public consultation51
, CER published a decision52 that 

has since formed the basis on the connection policy in the whole of Ireland (including 

the Northern part). The policy covers two specific areas of connection charges: 

 Customer connection charges for new distribution networks developed for the 

gasification of towns. 

 Customer connection Charges for Network Extensions connected to an 

existing distribution main branch. 

The policy distinguishes four customer groups: Existing Housing, New Housing, 

Existing Industrial and Commercial (I&C) consumers and New I&C.  As stated in the 

decision, the policy aims to: 

 Incentivise customers to connect to the gas network where it is efficient and 

thus increase the penetration of natural gas, the objective of connecting 

efficient new customer loads should in the medium and long term increase 

throughput and reduce unit tariffs for all gas customers53. 

 Ensure non-discrimination between existing and new consumers or in 

between new consumers by treating connections consistently through time as 

a mean of ensuring that similar consumers connecting at different times do 

not face arbitrarily different charges. 

 Minimising the period before new customers charges start contributing to the 

                                                
51Consultation Paper entitled ―Proposed Gas Distribution Connection Policy‖, 
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%
2F%2Fwww.cer.ie%2FGetAttachment.aspx%3Fid%3D16bec664-0993-4552-a201-
58346ba91f61&ei=030XUuSXJsnftAb264DwBQ&usg=AFQjCNHPIOhtzvMCTOEnPlr_2xNYmIOVzQ&si
g2=7MzvwBTqNFFHVEto7Vic2A&bvm=bv.51156542,d.Yms. 
52Commission Decision On Gas Distribution Connection Policy, Aug. 2003, 
http://www.cer.ie/cerdocs/cer03190.pdf 
53Gaslink, Connections policy document, version 2, February 2011, 
http://www.gaslink.ie/files/Copy%20of%20library/20110208121321_New%20Connections%20Policy%2
0080211.pdf 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  103 

cost recovery of the overall distribution network (in the case that the cost –or 

part of the cost- of the new connection is socialised as part of the gas 

incentive campaign outlined above), thus safeguarding the DSO financial 

viability  

 
a) New towns 

 
According to the rationale of the CER decision, households, once connected they 

―tend to remain gas consumers and thus provide a long term contribution to the 

distribution network. A connection allowance should therefore be applied to 

incentivise the customers to convert to gas. The customer allowance  must 

ensure an average break-even of the Net Present Value for the cost of the 

connection within 10 years. The costs included in the NPV calculation are all 

capital expenses (CAPEX) for the connection only and operating expenses 

(OPEX). Thus before the 10-year period has elapsed the connectee must 

effectively pay only for its connection assets. Beyond this 10-year period the 

connectee must start contributing to the overall costs of the upstream distribution 

system. The revenues to be calculated in the NPV calculation is the full 

distribution tariff over 10 years for an average consumption of 16,000 kWh. As 

the number of existing customers is high (around 10,000 per annum) it is 

appropriate for a single average allowance to be calculated for all existing 

household customers based on the average costs and revenues. By subtracting 

this allowance from the average cost of a 15 metres service, a standard charge 

for an existing housing can be evaluated. The customer will pay for any 

incremental costs for a service longer than 15 metres.‖  

For new –large scale- housing developments, a particular, the regulator argues 

that the calculation for connection charges should be based on an economic test 

run over 20 years, under the assumption that a lot of preparatory work is 

undertaken as part of the new development so that the cost is less, with the 

housing developer contributing to any negative NPV.   

For I&C, the regulator concludes that the distribution connection policy should be 

aligned with the Transmission connection Policy provisions, with the economic 

test run over 7 years, providing for an early contribution to cost recovery of the 

upstream distribution branches in addition to recovering the costs of the 

connection.  The argument for not extending the period to 15 (or 20 years) is that 

such a choice effectively ―defers the time that customers contribute to the 

distribution network, thus existing customers do not receive and share benefits 
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from the additional load for 15 years. A period of 7 years reflects the risk that I&C 

customers do not have the same longevity of connection as domestic customers‖ 

 
b) Network Extensions 

 
The economic test for these investments should recover all the attributable 

CAPEX and OPEX for the network extension assets to be constructed and 

concurrently enabling the tariff from these connected customers to recover costs 

from the distribution assets utilised upstream of the connection to network 

extension.  Thus CER concludes that it is logical that some of the transportation 

revenue from the network extension is allocated to the recovery of the costs of 

the main distribution network and only one proportion of the distribution tariff is 

allowed in establishing the income in the NP calculations.  The revenue recovery 

period is set to 20 years for domestic housing and 7 years for I&C.  Any negative 

NPV should be recovered by the new connectees. 

By its decision, the Irish regulator invited the DSO (BGE, currently Gaslink) to 

submit a connection policy based on these particular principles. Table 18 

highlights the current principles (February 2011) of the DSO‘s connection policy54 

as bounded by the 2003 CER decision. 

 

c) Reinforcement costs 
  

The connection policy of the Irish DSO sets clear rules for the allocation of 

upstream reinforcement costs to customers. Here by reinforcement costs 

reference is made to upgrades of the existing network to support increased 

capacity/pressure demands. The allocation of this type of costs is inherently 

related on whether a particular reinforcement has already been included in the 

DSO‘s development plan or not.  In the former case, the reinforcement is anyway 

necessary for the overall operation of the network, given the projected growth in 

loads so as it has already been foreseen by the DSO to take place at some time 

in the future. An unforeseen application for a new connection may call for this 

reinforcement to materialise X years earlier than planned.  In the latter case, the 

reinforcement is only due to a particular application and has not been foreseen in 

the Network Plan of the DSO.  

                                                
54Gaslink, Connections policy document, version 2, February 2011, 
http://www.gaslink.ie/files/Copy%20of%20library/20110208121321_New%20Connections%20
Policy%20080211.pdf 

http://www.gaslink.ie/files/Copy%20of%20library/20110208121321_New%20Connections%20Policy%20080211.pdf
http://www.gaslink.ie/files/Copy%20of%20library/20110208121321_New%20Connections%20Policy%20080211.pdf
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The schematic below summarises the allocation methodology adopted by the 

Irish DSO. The policy applies to new connections with capacities exceeding 57.5 

GWh. Below this threshold, all reinforcement costs are addressed as part of the 

overall planning process and the costs are allocated to either the Transmission or 

the Distribution RAB as appropriate. 

 

 

  

Figure 14 Allocation of reinforcement costs for large new capacity requests as adopted 

by the Irish DSO 
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 Categorisation of customer types 

 Domestic Industrial and Commercial (I&C) 

 house, no extension of main 

domestic not 
served by 

existing main 

Large I&C [over 
16 bar] 

Medium and Small I&C [below 16 

bar, 50 MWth, input] 

Institutional I&C 
(eg schools, 

hospitals, 
prisons) 

 annual 
consumption 

73250 kWh 

annual 
consumption 
>73250 kWh 

new housing by 
a real estate 

developer 

annual 
consumption > 
57.5 GWh or  

57.5 GWh and 
investments in 
transmission 

assets 

annual 
consumption 

57.5 GWh no 
investments in 
transmission 

assets 

type of tariff 
that customers 
are liable for 

transmission & distribution 
transmission 

only transmission & distribution 

standard 
contribution up to 15 m, for distances larger than 15 m incremental per metre NA 

30% CAPEX55 
on transmission 
and distribution 

30% CAPEX on 
distribution only 

30% CAPEX on 
distribution only 

or T&D 

supplemental 
connection cost  

no Subject to the 
result of the 

economic test.  

Supplemental 
payment = 

extent required 
to bring the 

NPV to zero. 

Subject to the 
result of the 

economic test.  

Supplemental 
payment = 

extent required 
to bring the NPV 

to zero 

calculation in two 
stages, NPV for 
10 years without 

supplement 
assuming initial 
connection take 

up = 20% of 
residences and 
annual 5% per 

annum, the 

full pipeline and 

AGI56 capital 
cost for meeting 

load and 
pressure 

requirements 

Subject to the 
result of the 

economic test.  

Supplemental 
payment = 

extent required 
to bring the NPV 

to zero. 

Subject to the 
result of the 

economic test.  

Supplemental 
payment = 

extent required 
to bring the NPV 

to zero. 

Subject to the 
result of the 
economic test.  

Supplemental 
payment = 
extent required 
to bring the NPV 
to zero. 

                                                
55

Includes full pipeline and ancillary equipment cost plus AGI and any attributable upstream (deep) reinforcement costs.. 
56 AGI = Above Ground Installation 
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 Categorisation of customer types 

 Domestic Industrial and Commercial (I&C) 

 house, no extension of main 

domestic not 
served by 

existing main 

Large I&C [over 
16 bar] 

Medium and Small I&C [below 16 

bar, 50 MWth, input] 

Institutional I&C 
(eg schools, 

hospitals, 
prisons) 

 annual 
consumption 

73250 kWh 

annual 
consumption 
>73250 kWh 

new housing by 
a real estate 

developer 

annual 
consumption > 
57.5 GWh or  

57.5 GWh and 
investments in 
transmission 

assets 

annual 
consumption 

57.5 GWh no 
investments in 
transmission 

assets 

difference divided 
by expected 
number of 

houses at year 
10. Then charge 

calculation to 
zero NPV 

parameters for 
the economic 
test 

NAP 20  year time 
horizon, DSO 
Regulated RR 

standard 
assumptions on 

domestic 
consumption 

approved by the 
regulator and 

published 

20 year time 
horizon, DSO 

Regulated 
RRcontribution 

considering 
distribution 

costs against 
80% distribution 

tariff 
standard 

assumptions on 
domestic 

consumption 
approved by the 

regulator and 

NA NAP 7 year time 
horizon, DSO 
Regulated RR 

both 
transmission 

and distribution 
costs against 
transmission 

and distribution 
tariff revenues 
(less than the 

30% contribution 
plus OPEX) 

7 year time 
horizon, DSO 
Regulated RR 
contribution 
considering 

distribution costs 
against 80% 

distribution tariff 
revenues (less 

the 30% 
contribution plus 

OPEX 

7 year time 
horizon, DSO 
Regulated RR 
for cost of 
connection 
less customer 
contribution> € 
250,000  else 20 

years 
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 Categorisation of customer types 

 Domestic Industrial and Commercial (I&C) 

 house, no extension of main 

domestic not 
served by 

existing main 

Large I&C [over 
16 bar] 

Medium and Small I&C [below 16 

bar, 50 MWth, input] 

Institutional I&C 
(eg schools, 

hospitals, 
prisons) 

 annual 
consumption 

73250 kWh 

annual 
consumption 
>73250 kWh 

new housing by 
a real estate 

developer 

annual 
consumption > 
57.5 GWh or  

57.5 GWh and 
investments in 
transmission 

assets 

annual 
consumption 

57.5 GWh no 
investments in 
transmission 

assets 

published 

[%] of 
consumers in 
the area 
required to 
commit 

NAP (just the applicant) 20% NAP (just the applicant) 

refund 
mechanism/time 
limit for refunds no 

supplemental 
charge may be 

reduced after the 
10

th
 year 

yes for other 
loads benefit 

from the 
connection/5 

years 

no 

type of 
agreement to be 
signed with 
operator  

    Large Network 
Connection 
Agreement  

if cost of connection less customer contribution> € 
250,000  a Large Network Connection Agreement  

(LNCA) else an  I&C Network Connection Agreement.  
Financial securities related to connection costs not 
required 
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 Categorisation of customer types 

 Domestic Industrial and Commercial (I&C) 

 house, no extension of main 

domestic not 
served by 

existing main 

Large I&C [over 
16 bar] 

Medium and Small I&C [below 16 

bar, 50 MWth, input] 

Institutional I&C 
(eg schools, 

hospitals, 
prisons) 

 annual 
consumption 

73250 kWh 

annual 
consumption 
>73250 kWh 

new housing by 
a real estate 

developer 

annual 
consumption > 
57.5 GWh or  

57.5 GWh and 
investments in 
transmission 

assets 

annual 
consumption 

57.5 GWh no 
investments in 
transmission 

assets 

Financial 
Security 

    required to 
cover the 

construction 
period and the 

period over 
which the 

commitment to 
purchase 

capacity is 
made, this is 
linked to the 
tariff revenue 

and thus 
affected by 

changes in tariff 

yes for LNCA required to cover the construction period 
and the period over which the commitment to purchase 
capacity is made, this is linked to the tariff revenue and 
thus affected by changes in tariff 

Capacity 
commitment 

    
0 70% 70% 

70% for LNGA 
else zero 

phasing of 
payments 

    
10% upon 
conclusion of 
the agreement 
30% upon 
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 Categorisation of customer types 

 Domestic Industrial and Commercial (I&C) 

 house, no extension of main 

domestic not 
served by 

existing main 

Large I&C [over 
16 bar] 

Medium and Small I&C [below 16 

bar, 50 MWth, input] 

Institutional I&C 
(eg schools, 

hospitals, 
prisons) 

 annual 
consumption 

73250 kWh 

annual 
consumption 
>73250 kWh 

new housing by 
a real estate 

developer 

annual 
consumption > 
57.5 GWh or  

57.5 GWh and 
investments in 
transmission 

assets 

annual 
consumption 

57.5 GWh no 
investments in 
transmission 

assets 

receipt by DSO 
of materials for 
construction 
40% upon 
mechanical 
completion 
the remainder 
upon receipt of 
final invoices 

 

Table 18: Overview of the policy and the parameters taken into consideration for new gas connections on the Irish distribution network 
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5.3.3 The UK experience on specific topics: Economic tests and 
large industrial customer connections  

 
The analysis of the previous sections has not touched upon the UK situation since 

the work carried out under Section 4.9 showed that new connections in the UK are  

rare. As UK has been the first country to commercialise the use of natural gas almost 

fifty years ago, currently the British network, transmission and distribution, has 

indeed reached a significant level of maturity. Inarguably though, the UK has one of 

the most detailed and advanced regulatory frameworks stemming from an almost 

thirty years‘ experience following the privatisation of British Gas.  

This section discusses in more detail on the use of the NPV test as the deciding 

mechanism for new connections and addresses the merits of the so called Advanced 

Reservation of Capacity Agreements otherwise known as ARCAs. ARCAs, adopted 

by the UK transmission system operator national grid, are agreements signed 

between the TSO and the interested party so as to safeguard that the latter will 

indeed proceed with the project for which new system capacity will be required. 

Variations of the UK ARCAs are also found in the regulatory framework of other 

countries such as Ireland and Greece. 

5.3.3.1 Economic tests 
The utilisation of an NPV test to decide upon a new investment has already been 

briefly touched upon in Section 4.10.2. Here, more detail is provided. The description 

stems from the connection charging methodology of one British distribution operator 

and approved by the British regulator. 57  

The test compares the cost of system reinforcement required to take on the new load 

with the additional transportation revenue from the load net of the additional 

operating costs of accommodating the new load. The annual transportation revenue 

and operating costs are capitalised over the agreed appraisal period at the rate of 

return allowed in the gas distribution price control. Where the additional 

reinforcement cost is greater than the capitalised net transportation revenue the net 

transportation revenue will not provide the allowed rate of return on the investment. 

To avoid this deficit being recovered by increased charges to other customers, the 

customer is requested to pay a contribution towards the cost of the reinforcement. 

                                                
57 This section is based upon the ―Connection Charging Methodology Statement‖ of 
NorthernGas Networks as approved by the British regulator ofgem, available at 
http://www.northerngasnetworks.co.uk/documents/1248696219.pdf . 

http://www.northerngasnetworks.co.uk/documents/1248696219.pdf
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This contribution will be equal to the excess of the costs associated with the new load 

over the capitalised net transportation revenue. Contributions are made by means of 

an up-front payment, enabling the standard transportation charges to be applied 

when the new load is connected. 

The paragraph above summarises the methodology for achieving a proper balance 

between the two extreme counter-approaches; ―the consumer pays all‖, ‗the 

consumer pays none‖ and ensuring that new investments take place while 

maintaining the same level of tariffs for all consumers. 

 

Figure 15 General overview of the two extreme approaches regarding connection 
charges and the role of an NPV test. 

 

According to the methodology adopted by NorthernGas Networks, the costs 

associated with a new load are split into two types: Specific Reinforcement costs and 

the assessed cost of growth in respect of the load.  

Specific Reinforcement costs are the engineering costs of providing capacity for the 

new load. The treatment of Specific Reinforcement costs depends on whether they 

are upstream or downstream of the so called Connection Charging Point (CCP).  The 

CCP is the closest economically feasible point (taking into account any customer 

request for gas to be made available at a particular pressure) on the distribution 

system, which is deemed to have enough capacity to supply the new load 

disregarding existing loads. The CCP creates the financial distinction between 

Connection Costs, that are, according to NorthernGas Networks approach fully 
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chargeable to the person concerned and upstream reinforcement costs, which 

may be funded by DSO subject to any contractual requirements. Specific 

reinforcement costs downstream of the CCP are not included in the economic test, 

whereas those upstream of the CCP are included within the economic test. Specific 

Reinforcement costs are assessed based on the particular work that will be required 

and are location, load and time specific.  

The costs of growth are the estimated costs that will be incurred throughout the 

system as a result of the new load. There are three components to these costs, 

which are based on average values:  

• Additional operating costs. These have been derived from NGN published 

accounts.  

• Costs of developing additional capacity within the system. These costs 

are averages calculated from the distribution operator‘s business plan for 

a 5 year period.  

• Additional Formula Rates (business rates). These annual operating costs 

are calculated to be a fixed percentage of the capital expenditure. This 

reflects the fact that the amount of business rates that each network has 

to pay is linked to the Regulatory Asset Value of the business.  

The document issued by Northern Gas Networks provides a comprehensive table 
and guidelines for the estimation of these costs. 

 

 
Figure 16 NPV test methodology 

(http://www.northerngasnetworks.co.uk/documents/1248696219.pdf) 

 
Since the costs involved include both one-off capital costs and ongoing costs the 

comparison is done using discounted cash flow (DCF) analysis as demonstrated in 

http://www.northerngasnetworks.co.uk/
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the diagram below. The cost types, one-off OPEX, ongoing OPEX and CAPEX, and 

income are kept separate throughout the analysis in order to ensure the proper 

treatment of each with respect to the time value of money. 

The result of the analysis is the determination of a level of investment (the allowed 

investment) that would make the NPV zero. This is the maximum level of investment 

on which the net transportation revenue provides the allowed rate of return. The 

actual level of investment required is then subtracted from the allowed investment. 

The difference can be either positive or negative. If the difference is positive then the 

new connection is economic without a contribution to the reinforcement costs. If the 

difference is negative then it equals the level of contribution towards the 

reinforcement costs that is required from the connectee in order to make the new 

connection economic. 

Key points underlying the DCF calculation are: 

• Both income and costs of growth are assumed to be constant in real 

prices over the appraisal period. 

• An appraisal period needs to be defined (eg 25 years, 45 years, etc, also 

different periods per load).  

• It is assumed that the depreciated allowed investment costs (‗Net Book 

Value‘ in diagram above) will be recovered from all customers at the end 

of the appraisal period. 

• A depreciation period of 45 years is applied. This means that for a 25-year 

appraisal period, it is assumed that over half of the initial allowed 

investment is recovered during the appraisal period. 

• The ET calculates the allowed investment so that the relevant, pre-tax 

cash flows discounted at a predetermined IRR generate an NPV of zero; 

and 

• Costs and transportation income include only distribution elements. 

In order to compare the ongoing costs and transportation income with the one-off 

costs, a capitalisation factor is applied to the ongoing costs and transportation 

income to convert them to an equivalent one-off cost or revenue. The capitalisation 

factor is therefore a shorth and calculation tool. It is determined such that the NPV of 

net revenues (transportation revenue minus ongoing costs) over a 45 year period (or 

25 years for large loads), is equal to the depreciation incurred over the same period 

for a one-off capital cost, using a total depreciation lifespan of 45 years. In addition to 
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the methodology outlined above, the document published by Northern Gas Networks 

also includes a number of useful worked examples on the application of the 

economic test.  

5.3.3.2 Advanced Capacity Reservation Agreements (ARCAs) 
An inherent assumption, particularly when the NPV zero approach is used to test a 

new investment is that the cost of the investment, in part or in full would be recovered 

through tariffs, with infrastructure utilisation being inversely proportional to tariff 

levels.  Such an assumption clearly depends on the amount of capacity, and time, 

during which the infrastructure is being utilised.   

An ARCA is an agreement signed between the system operator and a consumer with 

a new consumption point of estimated gas consumption above a certain threshold or 

a supplier needing new entry capacity so that a Specific Reinforcement upstream of 

the new connection or downstream a new entry point is required.  In the UK, ARCAs 

are required for loads that exceed 586GWh per annum. However, clearly the 

threshold is up to the system operator and the regulator to decide given the country 

specifics and taking into account the fair complexity of the ARCA process.  

Regardless of the threshold level however, it should be noted that ARCAs are usually 

related to expansions in the transmission network or otherwise with significant 

network expansion/reinforcement costs.  

ARCAs58 were firstly introduced at transmission system level. National Grid in the UK 

uses ARCAs to guard against reinforcing the network for proposed new connections 

that in the end do not materialise. National Grid (or originally Transco) has in the past 

been left with unnecessary reinforcements when developers decided to abandon 

projects after requesting capacity expansion. Transco developed ARCAs to avoid 

these situations.  

In essence the UK ARCA is an agreement establishing at an early stage that there is 

a clear intention of the counter party to proceed with a project for which new system 

capacity will be required59. The request is supported by a firm financial commitment 

on the part of the counter party, which will only be removed to the extent that other 

                                                
58 A sample ARCA may be downloaded from http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-

8991-4BE6969AE314/51454/ARCAEnduringGeneric_NoWorks_January2013.pdf.  A significant part of this section is 
based on the proposal for the regulation of transit flows published by the Greek Energy Regulator (RAE) in May 2008 
(www.rae.gr) following a relevant study conducted by the Brattle Group. 

 
59

http://www.nationalgrid.com/uk/Gas/Connections/ntsentry/AdvRes/, 

http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-8991-
4BE6969AE314/51454/ARCAEnduringGeneric_Works_January2013.pdf.,  

http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-8991-4BE6969AE314/51454/ARCAEnduringGeneric_NoWorks_January2013.pdf
http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-8991-4BE6969AE314/51454/ARCAEnduringGeneric_NoWorks_January2013.pdf
http://www.rae.gr/
http://www.nationalgrid.com/uk/Gas/Connections/ntsentry/AdvRes/
http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-8991-4BE6969AE314/51454/ARCAEnduringGeneric_Works_January2013.pdf
http://www.nationalgrid.com/NR/rdonlyres/D184BBC7-5E4E-4D0A-8991-4BE6969AE314/51454/ARCAEnduringGeneric_Works_January2013.pdf
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users are registered as holding capacity at a level up to the amount requested for a 

minimum period. ARCAs encourage the developer to request no more capacity than 

really needed, and to make the request only if the project is likely to go ahead. By 

signing the ARCA the developer makes a firm financial commitment to pay for 

investments that the TSO must undertake to honour the capacity request. By 

signing an ARCA, the project developer commits to paying the Total ARCA 

Commitment Amount for all of the contract years in the Reserved Capacity Period.  

The Total ARCA Commitment Amount is equal aggregate of the ARCA Annual 

Commitment Amount for all of the Contract Years in the Reserved Capacity Period.  

In turn, according to the latest version of National Grid‘s ARCA (2011), the ARCA 

Annual Commitment Amount for a Contract Year, ie the amount the signatory needs 

to pay is calculated annually as follows:  

 

ACA = P * Q * D  

where:  

ACA - the ARCA Annual Commitment Amount for the Contract Year;  

P –the indicative Capacity Charge for reserving capacity at the particular 

consumption point during the Reserved Capacity Period approved by the 

regulator  

Q -the amount of Reserved Capacity where Reserved Capacity means the 

amount of Enduring Annual NTS Exit (Flat) Capacity  

D is the number of days in the Contract Year  

 

The Reserved Capacity Period is proposed by the system operator and approved by 

the regulator.  

The ARCA specifies an agreed start date. If the developer abandons the project 

before its start date, the developer must pay National Grid for any investment costs 

that National Grid has incurred in direct response to the capacity request. The 

developer can remain responsible for National Grid‘s investment costs for the first 

few years after completing the project (ie the Reserved Capacity Period can run 

within the time the project is in operation). Until a certain number of years pass, 

project cancellation triggers a residual liability for investment costs, with a deduction 

for the compensation provided to date. Developers would not need to sign an ARCA 

for the entire lifetime of the investment if the regulator is satisfied that the 

infrastructure is not at risk from a lack of demand in the future. A regulator might be 

happy for a ten-year ARCA to be used for a pipeline with a useful life of forty years if 
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there is belief that after the ten years the pipeline would continue to be used. The 

system operator would need to specify the appropriate minimum duration for each 

ARCA. The regulator would be responsible for ensuring the minimum lifetime is 

reasonable. 

At the time of signing the agreement the developer should also provide a form of 

security ensuring its ability to indemnify the TSO for investment costs. The amount of 

security should increase as the TSO incurs more investment costs, and then 

decrease as the developer compensates the TSOs for the investment costs incurred. 

The ARCA also places obligations on the TSO. The TSO must make the reserved 

capacity available by an agreed date. Failure triggers a liability by the TSO.  

In addition to the requirements detailed above, users/developers should provide 

evidence of their creditworthiness if the investment costs are less than the total 

prospective tariffs. The ARCA in the UK typically applies to investments made by the 

TSO to establish a connection, but the total tariffs paid by the applicant will cover part 

of the existing network as well. The idea is to provide the security for the investment 

costs, but as a separate matter to provide evidence of credit-worthiness to cover the 

other prospective tariff payments.  

However, guarantees should not be excessively high so as to hinder the investment. 

According to the Article the guarantees must not constitute any undue market entry 

barriers and must be non-discriminatory, transparent and proportionate. A common 

type of guarantee is for the developer to maintain an investment grade debt rating 

from a major rating agency. If a developer does not have its own credit rating, the 

credit rating of the developer‘s bank could be used instead. In this case, the 

developer‘s bank would act as the guarantor for the project. If the developer is a 

consortium, then sufficient credit-worthiness could come from just one of the 

partners, if it guarantees the payments by the entire consortium. The TSO should 

recall any remaining investment costs that have not been repaid by the developer 

whenever the developer of guarantor‘s credit rating drops below an acceptable level. 

Some distinctions between an ARCA applied to a large industrial consumer located 

within the general vicinity of the existing network and an ARCA applied to a large 

project involving a significant network upgrade on behalf of a third party (eg a new 

36‖ pipeline extending a few hundreds of kilometres) should be noted. The latter is 

not just a large ―connection‖. The investment might extend the coverage of the 

existing network to new parts of any country, and might not be for the exclusive use 

of the particular project. In this particular case instead of asking the developer to 
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guarantee all the investment costs, the ARCA should require the system operator to 

forecast the use that other local customers will make of the required investments. 

The ARCA should require the developer to indemnify the system operator only for the 

percentage of the investment that the developer would use. 

Another distinction is that the ARCA for such ―large‖ projects may cover investments 

worth several hundred million euros. In the study conducted by the Brattle Group on 

behalf of the Greek regulator it was suggested that it may not be feasible for the 

project developer to provide a letter of credit for the entire amount. A reasonable 

compromise would be for the system operator to ask for a letter of credit covering 

20% of the investment costs. The project developer would pay for all investment 

costs as incurred until hitting the 20% threshold. The developer would also commit to 

pay annual tariffs for the capacity that recovered the remaining portion of the 

investment allocated to its direct use. However, in the event of project cancellation 

the full amount would not become due immediately. The system operator would 

simply have a right to continue collecting tariff payments for a period of years as if the 

project had been completed. The cancellation would not alter the timing of the tariff 

payments or reduce the developer‘s obligation to make such payments. A credit 

requirement phrased in these terms would be significantly less onerous than 

requiring a bank to have several hundred million euros on deposit at any point in time 

to address the contingency of project cancellation. 

At times a shipper may start out ambitious, then subsequently change its mind and 

ask for less capacity than originally contemplated. The UK ARCA is tailored to a 

situation to account for cases like these.   

For example where the TSO‘s investment involves the creation of a connection for a 

large customer, and where the connection agreement precedes the actual booking of 

capacity on the network.  

Where in respect of each Contract Year in the Reserved Capacity Period of the 

ARCA the reserved capacity under a Gas Transportation Agreement or the securities 

offered as part of the ARCA are: 

a) equal to the Reserved Capacity, no amount shall be payable by the 

Reservation Party; 

b) less than the Reserved Capacity and the Aggregate Annual Charges Amount 

is  

i) greater than the ARCA Annual Commitment Amount for the Contract 
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Year, the amount of such excess shall be added to the Aggregate 

Annual Charges Amount60 for the following Contract Year; 

ii) less than the ARCA Annual Commitment Amount for the Contract 

Year, the Reservation Party shall pay National Grid NTS the 

Outstanding Annual Commitment Amount 

The Outstanding Annual Commitment Amount for a Contract Year shall be calculated 

as follows: 

OACA = ACA - AACA 

where: 

OACA is the Outstanding Annual Commitment Amount for the Contract Year; 

ACA is the ARCA Annual Commitment Amount for the Contract Year; and 

AACA is the Aggregate Annual Charges Amount for the Contract Year. 

Where at the end of a Contract Year the Outstanding Annual Commitment Amount is 

positive, such amount shall be payable by the Reservation Party. 

The ARCA therefore imposes a penalty if the customer ends up booking less 

capacity than it originally told the TSO. 

 

5.3.4 Analysis of the procedure for new connections in gas 
distribution networks in the EU: 

5.3.4.1 Products and quotations 
In order to decide on the relevant connection charges that should properly be 

charged to the connected party, a fundamental question related to the split of assets 

between the ―connection‖ and the ―core network‖ needs to be answered. As already 

addressed in the electricity chapters of this report, two extreme positions can be 

considered, namely: 

• Deep connection: All the costs incurred in making the connection to the 

connected party including the costs of incremental investments in the 

wider system are levied on the connected party, depending on whether or 

not these relate to the local network or to the connection point.  

                                                
60
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• Shallow connection: The connected party is required to fund only the 

assets specifically required to connect it to the system and for the specific 

benefits of this particular user. 

 

Figure 17 Typical products offered by gas DSOs.  The abbreviation I&C stands for 
Industrial and Commercial 

 

As indicated in the previous sections connection charges can be calculated on an 

individual basis or a standard (average) cost basis. The way in which connection 

charges are calculated and applied may have a significant impact on the 

competitiveness of new connections. As acknowledged in a 2010 KEMA Study on 

Regulation of Tariffs and Quality of the Gas Distribution Service in the Energy 

Community61, ―individual charges would need stronger involvement from the regulator 

in approving them, while standard charges can be approved once and then published 

and applied by the relevant company. Under any standard pricing approach, the 

actual costs of any particular project may be above or below the standard charges, 

since these are developed as averages of typical projects. The trade-off for applying 

charges that do not perfectly reflect an individual project is that the approach results 

in a faster application process as well as bringing greater financial certainty to the 

                                                
61http://www.energy-community.org/pls/portal/docs/736177.PDF 

New connections

Domestic 
Connections

Standard 
Quotation

Non-Standard 
Quotation

Non Domestic 
Connections

Medium & Small 
I&C

Standard 
Quotation

Non Standard 
Quotation

Large I&C
Alterations to 

existing 
connections

Non-Standard 
Quotation

Disconnections

Standard 
Quotation

Non Standard 
Quotation

http://www.energy-community.org/pls/portal/docs/736177.PDF
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connection offer. For household customers a standardised tariff can be quite useful 

and “fair” if most of them face quite similar conditions; while an average standardised 

charge for industrial customers at high pressure might hide large connection cost 

differences.‖ 

Figure 18 has been drawn in an effort to provide a complete summary of the typical 

services offered by DSOs and the products related with each service. As already 

indicated standard quotations are a relatively common practice for European DSOs 

and for domestic consumers.   

Table 19 provides specific examples of standard products offered by European 

DSOs where these have been identified. With the exemption of Austria and 

Germany, the examples of standard products provided in the table are those offered 

by the largest TSOs in the country. However, lack of harmonisation is evident not 

only in-between Member States but also within the same member states with 

products and prices differing between DSOs servicing different geographical areas in 

the same country. Thus the list provided should be treated as indicative of the type of 

products that are generally available. 
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County 

Custo

mer 

type 

Standard 

Product/Name  

of DSO offering 

Maximum 

distance 

from main 

(dmax) [m] 

Standard product 

offered for larger 

distances d>dmax 

Cost [€/m] up to dmax (ex 

VAT) 

Cost [€/m] for  

distance 

>dmax (ex 

VAT) 

Comments/Source 

Austria domestic 
Yes/VoralbergerEn
ergeinetze GMBH 

25 Individual Offer 

-1150€ flat for up to 25 [m] 

-wall box or wall opening repair: 
110€-digging work: 40€/m 

NA 
http://www.vorarlbergnetz.at/d
ownloads/at/Preisblatt_Netzzu

tritt.pdf 

Denmark domestic 
Yes/HMN 
Naturgas 

50 NA 21.45 NA 

http://hmn.naturgas.dk/kunde/
kundeservice/pris/gebyrer/con
nection fee can also vary with 

annual consumption 

Germany domestic Yes/MITNETZ Gas 10 Yes 
1629 or 2309 depending on 

pipeline diameter flat for up to 10 
[m] 

48€/m or 52€/m 

https://www.mitnetz-
gas.de/irj/go/km/docs/z_ep_e
m_unt_documents/em/mitnetz

gas/Dokumente/PL_EB-
NDAV%20MITNETZ%20GAS.

pdf 

Greece 

Domesti
c+ small 
commer

cial 

Yes/Thessaloniki 
distribution 
Company 

8 Yes 
From 50 to 200 depending on 

connection type 
48€/m 

http://www.epathessaloniki.gr/i
ndex.php?lang=el&rm=6&mn=

30  

France domestic Yes/GrDF 35 On request 355.08 flat up to dmax 
50/m+ 798.91 

fixed 

http://www.grdf.fr/particuliers/c
reeracceder-a-mon-espace-

prive/ 

Latvia domestic Yes/dabasgaze 200 NA 

Connection to an underground gas 
pipeline – €156.5, - connection to 

the pipeline surface and / or 
internal pipelines € 71.14. 

NA 
http://www.lg.lv/index.php?id=

221 

Lithuania 
Consum

ption 
depende

  
Consumption up to 

500m3/year: 
Pf=962.4€, 

P=Pf+Pm x A, where Α the 
distance from the mains, Pf fixed 

price, Pm price dependent on 
  

http://www.vorarlbergnetz.at/downloads/at/Preisblatt_Netzzutritt.pdf
http://www.vorarlbergnetz.at/downloads/at/Preisblatt_Netzzutritt.pdf
http://www.vorarlbergnetz.at/downloads/at/Preisblatt_Netzzutritt.pdf
http://hmn.naturgas.dk/kunde/kundeservice/pris/gebyrer/
http://hmn.naturgas.dk/kunde/kundeservice/pris/gebyrer/
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
https://www.mitnetz-gas.de/irj/go/km/docs/z_ep_em_unt_documents/em/mitnetzgas/Dokumente/PL_EB-NDAV%20MITNETZ%20GAS.pdf
http://www.epathessaloniki.gr/index.php?lang=el&rm=6&mn=30
http://www.epathessaloniki.gr/index.php?lang=el&rm=6&mn=30
http://www.epathessaloniki.gr/index.php?lang=el&rm=6&mn=30
http://www.grdf.fr/particuliers/creeracceder-a-mon-espace-prive/
http://www.grdf.fr/particuliers/creeracceder-a-mon-espace-prive/
http://www.grdf.fr/particuliers/creeracceder-a-mon-espace-prive/
http://www.lg.lv/index.php?id=221
http://www.lg.lv/index.php?id=221
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County 

Custo

mer 

type 

Standard 

Product/Name  

of DSO offering 

Maximum 

distance 

from main 

(dmax) [m] 

Standard product 

offered for larger 

distances d>dmax 

Cost [€/m] up to dmax (ex 

VAT) 

Cost [€/m] for  

distance 

>dmax (ex 

VAT) 

Comments/Source 

nt Pm=41.17€/m – 
Consumption more 

than 500m3: 
Pf=265.16€, 
Pm=16.5€/m 

distance 

Ireland domestic Yes/gaslink 15  
yes, no upper limit in 

distance 
14.93 43.50 

To check document Siteworks 
Charges 

Romania domestic Yes/Congaz 400 yes 47.74 61.04  

Spain 

a 
function 

of 
consump

tion 

Yes/Gas Natural 
Distribucion 

no restriction 
on distance 
as long as 

the customer 
is in gasified 

area 

NAP 

annual 
consumption 

[x], MWh 

price 

x<5 106 

5<x<15 106 

15<x<50 244 

50<x<100 489 

x>100 489 
 

NAP 

http://www.gasnaturaldistribuci
on.com/en/home/household/se
rvices/registration+and+conne
ction+rights/1285338744401/
mains+connection+charges.ht

m l 

Netherlands 

a 
function 

of 
consump

tion 

 

Yes/liander 25 
standard charge + 

case-by-case 
quotation 

There are several options 
available including all the range 
of applications from houses to 

shops, offices, schools, 
industries 

 

standard charge + 
case-by-case 

quotation 

 

also a function of consumption 

http://www.liander.nl/liander/pr
oducten_diensten/gas/aansluit
ing_aanvragen/nieuw_GKV.ht

m 

http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.gasnaturaldistribucion.com/en/home/household/services/registration+and+connection+rights/1285338744401/mains+connection+charges.htm%20l
http://www.liander.nl/liander/producten_diensten/gas/aansluiting_aanvragen/nieuw_GKV.htm
http://www.liander.nl/liander/producten_diensten/gas/aansluiting_aanvragen/nieuw_GKV.htm
http://www.liander.nl/liander/producten_diensten/gas/aansluiting_aanvragen/nieuw_GKV.htm
http://www.liander.nl/liander/producten_diensten/gas/aansluiting_aanvragen/nieuw_GKV.htm
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County 

Custo

mer 

type 

Standard 

Product/Name  

of DSO offering 

Maximum 

distance 

from main 

(dmax) [m] 

Standard product 

offered for larger 

distances d>dmax 

Cost [€/m] up to dmax (ex 

VAT) 

Cost [€/m] for  

distance 

>dmax (ex 

VAT) 

Comments/Source 

Portugal domestic 
Yes 

GalpEnergia/EDP 

Galp: 30 

EDP:10 
yes 

EDP: connection 85€ +extension 
250€ 

EDP: extension 
30.9€/m, network 
building 49.5€/m 

In GALP there was a 
promotion (not valid anymore) 

for a connection fee of 49€ 

UK domestic 
Yes Northern Gas 

Networks 

20 and 
73200 kWh 
per annum 

no 

excavation and reinstatement   

Excluding Including 

288 GBP 543 GBP 
 

Upon request 
http://www.northerngasnetwor

ks.co.uk/cms/564.html  

 

Table 19: Typical ―standard products‖ offered by European DSOs. Comparison of parameters and prices 

 

 

http://www.northerngasnetworks.co.uk/cms/564.html
http://www.northerngasnetworks.co.uk/cms/564.html
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Figure 18 Typical procedural steps for a new connection 

 

5.3.4.2 Steps and timelines 
Figure 18 underpins a typical procedure for a new connection in EU Member States 

drawn here to be used as a reference to the typical timeline quotations provided in 

Table 20 and also for the purposes of facilitating the discussion on the current 

situation in Armenia to follow in the next Chapter. Timings refer to standard products.   

Note that according to European legislation, natural gas supply is a universal service 

(as is the case for electricity). For this same reason, as already outlined in section 

5.1, the European framework does not include an obligation for the system operators 

to connect gas customers to the natural gas network. Moreover as already indicated 

in the text above approaches differ among DSOs and data are scarce.   

Indeed, as acknowledged in the ACER/CEER Annual Report on the Results of 

Monitoring the Internal Electricity and Natural Gas Markets 2011, ―there is no 

uniformly shared and standardised regulatory dataset on natural gas network access 

at EU level (for instance, in terms of statistics about times to connect, disconnection 

times and curtailment countermeasures).  Such a dataset is needed in the future if 

gas network access is to be taken seriously at micro level.  It might be argued that 

aspects of network access monitoring are however, national rather than cross-border 

in nature, so a finer definition of European has network access monitoring is still 

Application Offer Order

Construction  
and 

connection to 
network

Commissioning

Check for gas 
in area online 
by customer 
(GIS system)  

or by DSO

Standardised form 
submitted online, fax, 
email, letter, personal 

appointment in regional 
office or telephone

Site visit by DSO 
technical 

representative

Design and 
quotation

Under 
circumstances 

payment for design

Sign contract 
and make 
payment

Contract with 
supplier

Fit meter

Under circumstances 
certification (if 
construction by 

external contractor)
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needed from the legislator.‖62 

Table 20 is the result of an extended search over several DSOs to determine the 

timetable for new connections.  As it can be seen, typical timings range from 60 to 

over 150 days for a new connection located within an area where a distribution 

network is already established. 

 

 

Typical timings [days]   
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Germany63 10 56 3  69 
Rheinener

gie 

Greece NA 1 30 60 6064 

151+ 
application 
processing 

Thessaloni
ki 

distribution 
company 

France 
no timetable provided, customer encouraged to 

contact supplier or DSO 
2-5 NA several 

including 
grdf 

Ireland NA 35 56 7 

98 + 
application 
processing 

Gaslink 

Romania 
30  NA NA NA Distrigaz 

Sud 

Spain 60
65

 60 

Gas 
Natural 

Distribucio
n 

Netherlands 1 

10 (working days) 

14 calendar days 
(max time 3 months) 

 30 days 
from 

application 

NA 56  
(84 in North 

Holand) 

Liander 

UK 3 21 2 28 14 68 Nordgas 

 
Table 20: Typical timelines towards establishing a new connection based on a 
standard product  

 

In an effort to introduce some standards for new gas connections, the Council of the 

European Energy Regulators in an internal study earlier this year proposed that 

service standards for connections and deactivations of gas and electricity supply 

                                                
62http://www.acer.europa.eu/Official_documents/Publications/Documents/ACER%20Market%
20Monitoring%20Report.pdf 
63Timetable based on one DSO only, further investigation necessary to ensure common practicce 
http://www.rheinenergie.com/de/unternehmensportal/technik_zukunft/netzanschluss_1/netzanschluss_4.php 
64 30 days for temporary activation + 30 days for permanent activation 
65 30-60 days depending on whether the customer adjacent to neighbours already receiving gas or not 

http://www.acer.europa.eu/Official_documents/Publications/Documents/ACER%20Market%20Monitoring%20Report.pdf
http://www.acer.europa.eu/Official_documents/Publications/Documents/ACER%20Market%20Monitoring%20Report.pdf
http://www.rheinenergie.com/de/unternehmensportal/technik_zukunft/netzanschluss_1/netzanschluss_4.php


64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  127 

should be treated in a similar way. The study identifies the following discrete 

timesteps for the connection of a new gas customer to the grid and proposes timings 

of one to two weeks between each time step. 

 

A/A Time Step Definition Recommended 
time 

Condition 

1 Initial 
Response Time 

 

The time period between the 
receipt of customer´s written 
claim for connection and the 
written response of the DSO 

(date of dispatch) 

2 weeks 
[guaranteed 

standard] 

the customer premises are 
inside the area covered by 
the natural gas distribution 

network 

2 Cost 
Estimation 

Time  

The time period between 
the receipt of the 

customer´s written claim for 
connection and the written 

response of the DSO 
including a cost estimation 

of works. 
If the connection can be 

executed by simple works, 
this response can be done 
at the same time that the 
response to the customer 

application for network 
connection. However, some 

connections may need a 
more complex project and 

further analysis by the DSO. 

2 weeks  
[overall standard 

90% of 
customers] 

the customer premises are 
inside the area covered by 
the natural gas distribution 

network 

3 New Customer 
Connection 

Time 

The time for connecting new 
customers to the network is 
the time period between the 
receipt of customer´s written 
claim for connection (after 
acceptance of the budget) 

and the date when the 
customer is connected to 

network, if no intervention is 
required in the network. 

 

2 weeks  
[overall standard 

90% of 
customers] 

If there is a need of 
intervention in the network, 
the time for connecting can 
be longer and very different 

depending on the 
characteristics of the work. 

 
Standards for connection-

related activities often have 
a complex structure, 
depending upon the 

complexity of the work to 
be done. The timelimits 

shown here refer to simple 
works only: simple 

connections with/without 
meter installation, but 

excluding connections with 
grid extension. 

4 Service 
Activation Time 

The time period between 
the receipt of a customer´s 

written request for activation 
until the date of activation of 
the gas or electricity supply 
at the customer‘ premises. 

1 week  [overall 
standard 90% of 

customers] 

1. The customer needs to 
have a previous agreement 
with a supplier (a gas 
supply contract). In many 
countries, the entity who 
contacts the DSO for the 
service activation is the 
supply company, after 
signing the supply 
agreement with the 
customer.  
 
2. In some countries, 
before the activation of the 
gas or electricity service, it 
is necessary that the 
customer installations pass 
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A/A Time Step Definition Recommended 
time 

Condition 

an inspection or a security 
check that can be 
performed by the DSO or 
by other authorized entity.  
 
In particular in the gas 
supply, a security check at 
the moment of the service 
activation (usually made by 
the DSO) is prescriptive in 
many countries to avoid 
gas leaks at the customer 
gas installation. 

TOTAL 5-7 weeks 
(35-49 days) 

 

 
Table 21: A general guideline towards establishing a new connection [timelines based 
on the CEER Draft Advice on regulating the quality of distribution services66]   

 

The proposed procedure, timings and essentially quality of service standards were 

placed for public consultation67
 on 3rd of December 2013. The Consultation will 

conclude on 31st of January 2014 and the results, at least as far as the gas sector is 

concerned are expected to shed some light on the connection practices across 

Europe. 

 

5.3.5 Principles used to establish standard connection charges 
 

As discussed in the previous section, most distribution operators have defined a 

―standard connection product‖ to which they offer at a standard (basic) connection 

charge. Although the principles to establish these charges vary among DSOs  in their 

vast majority are drawn according to the following principles: 

 The standardisation is based on an analysis of the types of works that are 

typically carried out in the charge category over a period of time 

 Types of work include excavation, backfill and routine reinstatement in public 

or private land 

                                                
66 
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20C
ONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-
%20Quality%20of%20distribution%20services%20-%20FINAL.pdf 
 
67 
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTA
TIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-
%20Quality%20of%20distribution%20services%20-%20FINAL.pdf 

http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/OPEN%20PUBLIC%20CONSULTATIONS/Quality_of_DSO_services/CD/C13-RMF-57-03%20-%20Quality%20of%20distribution%20services%20-%20FINAL.pdf
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 The analysis is carried out on a statistically significant example of completed 

jobs over the previous – at least- 12 month period 

 A weighted average component for each work type in that charge category is 

identified from the analysis.  

 Current material, contractor charges and overhead costs (related to the 

management of contractors and the general costs of providing connection 

activities) are applied to each work type 

 The resulting charges should not entail undue preference or distinctions and 

should be subject to auditing by an independent authority 

 Standard charges or at least the methodology for their estimation should be 

approved by the regulator and should be published. 

Standardisation, consistency and transparency is not only important at the level of 

establishing a standard connection charge but also at the level of providing a quote. 

 

5.3.6 The Energy Community Study on ―Regulation of Tariffs and 
Quality of the Gas Distribution Service in the Energy 
Community‖ 

 

The only complete and consolidated overview on tariffs and connection charges that 

we are aware of, is a study by KEMA Consulting GmbH on behalf of the Energy 

Community (EC). The study68, completed in 2010, had the overall objective to 

provide an overview of natural gas pricing issues (distribution and retail) in the EC 

member states and compare them with the European best practice. It analyses tariff 

levels, tariff and quality regulations and specific treatments for vulnerable customers 

currently applied in gas distribution and gas supply markets in the Energy Community 

Contracting Parties with access to gas (Bosnia and Herzegovina, Croatia, FYR of 

Macedonia, Moldova, Serbia, UNMIK) and three Observer Countries (Georgia, 

Turkey, Ukraine). 

In the Distribution Tariffs section of the report, it is acknowledged that tariffs can be 

broken down into two categories:  

• Charges associated with the connection to the system, which enables 

a user to obtain access to the system (connection charges);  

                                                
68http://www.energy-community.org/pls/portal/docs/736177.PDF 

http://www.energy-community.org/pls/portal/docs/736177.PDF
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• Charges associated with the transport of gas across the system (use of 

network charges).  

As already highlighted in other sections of the present work, the report of KEMA also 

stresses that the way in which connection charges are calculated and applied may 

have a significant impact on the competitiveness of new connections.  

Standard procedures for network connection have been reported by ten jurisdictions, 

but only four jurisdictions calculate standardised connection charges, Table 22. 

Levels of standard connection charges show a large spread across the five 

jurisdictions and also between household, commercial and industrial customers 

within the jurisdictions. Differences in the level of connection charges between the 

jurisdictions might be explained by a different scope of cost elements included in the 

connection. Charges; however most jurisdictions report similar cost elements, such 

as the costs of the construction work and the costs of the material and equipment. In 

addition four countries (Bosnia and Herzegovina, Moldova, Austria and Slovenia) 

also report that connection costs refer to connection assets only, while three (Serbia, 

Georgia and Turkey), also include assets and investments deeper in the network in 

the calculation of the connection charges. 

 

Table 22: Connection procedure and standardised connection charges in Energy 
Community countries (KEMA Consulting GmbH on behalf of the Energy Community, 
2010) 
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The report includes a high level analysis on the inclusion of capital costs 

(depreciation and return on assets) in the regulated tariffs ―aiming to recognise the 

owner’s investment in the regulated company and the capital intensive nature of 

network infrastructure businesses. Failure to include adequate capital related costs 

as part of the tariffs of the regulated business risks a reduction in investment in the 

industry. This could ultimately lead to reductions in cost coverage and quality levels, 

and hence to a reduction in security of supply in the medium and long term.  

Given the capital intensive nature of many (but not all) of the regulated activities, the 

return on asset accounts for a significant share of the allowed revenue. Regulators 

should continuously encourage efficient investment in the regulated gas networks.  

They should set the rate of return at a level that reflects a commercial return for the 

regulated business, and enforce proper arrangements on how to establish the 

regulatory asset base and adjust its value over time, reflecting the investment 

process. Most European regulators allow ex-ante inclusion of the capital 

expenditures in the regulatory asset base. This is the model used in the building 

blocks approach. As has been explained earlier, the company is asked to provide the 

regulator with an overview of its intended investments during the next regulatory 

period at the start of the regulatory period. The regulator may then develop a view of 

which investments to include in the regulatory asset base or simply accept the 

company’s projection as it is. The major motivation is that failure to include adequate 

capital costs as part of the revenue requirement of the regulated company will 

discourage investments and may endanger the quality of supply. Logically the 

regulator insists on allowing only efficient investments. Engineers' reports, 

benchmarking against other businesses and the submission of business plans can 

assist in forecasting investment requirements, but it is inevitable that there will be 

divergences between expectations and outcomes.  

In contrast, the German regulator does not need to provide a view on whether a 

given investment proposal should be allowed or not. Rather, the regulator considers 

the actual total costs (including investments) incurred by the utility and sets the 

efficiency increase factor based on a benchmarking analysis of these costs. The 

threat that capital costs of investments may be rejected, or partially disallowed, in the 

process of benchmarking would provide an incentive to the regulated company to 

only undertake efficient investment. Such an incentive is necessary because the 

regulated company is likely to hold better information than the regulator about the 

prospective efficiency of a proposed investment. Therefore, by making the company 

accept the consequences of its investment decisions, the probability that inefficient 
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investment will take place is weakened. On the other hand, the regulatory threat that 

capital costs of investments can be disallowed due to the ex-post benchmarking 

could discourage regulated companies from implementing even good investment 

projects.  

This is especially the case when regulators want to set incentives for investment in 

new infrastructure such as the gasification of (parts of) the country‖. 

 

5.3.7 Discussion on the connection methodologies debate and 
summary of the EU practice 

 

The issue of new connections in gas distribution networks is a comparatively new 

territory even within the EU. This is supported by the lack of a clear direction 

stemming from the European legislation and the scarcity of consolidated information 

on new connection policy at EU level coupled by the lack of comprehensive datasets 

that would allow some short of comparison between trends and practices. 

The review carried out in this work has revealed the following trends: 

(a) With the exemption of very limited cases, the DSOs in Europe generally 

proceed with the realisation of new connections although different 

approaches on the connection charges (deep/shallow in between) are 

adopted. 

(b) Care needs to be taken on the actual definition of a ―new connection‖.  

Here the distinction offered by the Irish distribution operator who 

discriminates between a new connection not requiring an extension of the 

main network and a new connection (of a non-gas) estate that, in order to 

be realised would require an extension of the main network would render 

to be useful and avoid misunderstandings. This distinction is both relevant 

and useful as the study showed that some DSOs would not extend the 

network above a certain threshold (25, 50, 100 m) whereas others would 

consider any connection provided that it lies within the geographical area 

of their license. 

(c) Two conflicting trends exist: one is from DSOs that offer an extended list 

of standardised products, the other by DSOs that need to be contacted for 

a quotation. It is clear that standardisation offers several advantages to 

the customer as a priori knowledge and understanding of the cost 

elements under a non-discriminatory and transparent regime with tariffs 
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approved by the regulator. 

(d) The combination of a standard quotation with a supplementary cost 

(provided through a Net Present Value test) as adopted by the Irish and 

Dutch DSO is a solid solution to balance the requirements of the new user 

without endangering the financial position of the operator.   

(e) Further investigation and benchmarking of the criteria and methodologies 

for setting up the standardised products and their related connection 

charges would be required to identify an EU best practice methodology. 
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6 ASSESSMENT OF THE CURRENT SITUATION IN 
ARMENIA AND MAIN FINDINGS 

 

Electricity Sector  

6.1 Overview of the organisation of the electricity sector 
 
The Government of Armenia (GOA) has separated the power sector into three sub-

sectors: generation, transmission, and distribution/supply. Privatisation was carried 

out first in the distribution sub-sector, transferring into private hands the activities of 

distribution and retail trade. This resulted to an improved billing collection rate and 

secured acceptable conditions for the subsequent privatisation of generating 

capacity.  

 

 

 

 

 

 

 

 

 

Source: Astana Ministerial Conference Background Documents, Inogate Energy Portal – 
www.inogate.org 

Figure 19: Organisation of the Armenian Electricity Market 

 
The diagram that illustrates the current structure of Armenia‘s power sector shows 

that Armenergo, the state-owned, vertically integrated utility no longer exists but still 

all unbundled business activities in the Electricity Supply Industry remain regulated. 

In transmission activity, network, dispatch, and settlements companies are tasked 

with delivering power from diversely owned generating facilities to a single, privately 

owned distribution entity now called Electricity Network of Armenia (ENA). 

It is worthwhile to be mentioned that RES being connected to the transmission and 

 

http://www.inogate.org/
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distribution networks provide their total annual energy yield to ENA at regulated (FiT) 

determined by the PSRC. 

In terms of hierarchy of the institutional organisation of the power sector of the 

Republic of Armenia, the Ministry of Energy is responsible for the general policy and 

the development of the long term development strategy of the sector, the Public 

Services Regulation Commission is the National Regulatory Authority. PSRC is an 

independent regulatory body established by means of a ―Law on the Public Services 

Regulatory Body” in December 2004. The principal responsibilities of the PSRC in 

the energy sector are stipulated by Articles 10 & 17 of the Energy Law and include 

tariffs, licensing issuing and monitoring, dispute settlement, arbitration, quality of 

service monitoring.   

The JSC "High-Voltage Electricity Systems‖ is the transmission network owner 

responsible for maintenance and operation of the transmission system. Electricity 

System Operator of Armenia (ESO) is responsible for dispatch and carries out 

planning, development functions in cooperation with JSC "High-Voltage Electricity 

Systems‖ and Electricity Network of Armenia (ENA) in their capacities as the 

transmission and distribution network owners, respectively. 

 

6.2 Electricity Sector Connections – Demand User 
 

6.2.1 Connection Application 

The majority of required information for connection of customers is predetermined 

and explicitly mentioned in the relevant PSRC regulations. In addition to that, the 

distribution company Energy Network of Armenia (ENA) has placed sufficient 

information in their web page. The application form required to start off the 

connection process can easily be downloaded from the web page of the distribution 

company. The web page provides also the opportunity to process with an electronic 

submission of application by just adding a scanned copy of the required documents.  

The standard Connection Agreement can be also downloaded from the web page of 

ENA providing thus the customer with an opportunity to be acquainted in advance 

with the connection terms conditions. In accordance with the connection conditions 

50% of connection charges have to be paid by the customer within 5 days after 

signing connection agreement and 50% at least within 5 days prior to the supply of 

electricity. 
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An important feature that deviates from the common EU practice is that the customer 

(with the obvious exemption of the household users can practically proposed their 

desirable connection voltage level irrespectively of their contracted demand level 

(kVA)). This flexibility is allowed due to the network‘s spare capacity – although it is 

understood that with the gradual improvement of living standards in Armenia this 

network capacity reserve margins will be considerably reduced.  

 

6.2.2 Connection Procedure 
 
Assessment of situation and findings  

The regulations in force as they are developed by Public Services Regulatory 

Commission (PSRC) of the Republic of Armenia for the regulation of the connection 

process are rather positively appreciated.  

Timing for connection is strictly determined with the first milestone set by the PSRC 

being the maximum allowed time [in working days] to be spent from the date of 

receipt of the customer‘s application till the day of issuing the connection offer i.e. 

proposing customer to sign connection agreement. The relevant restrictive deadlines 

are listed below:  

 voltage level 0,22kV and 0,4 kV up to capacity 30 kVA ( simplified connection 

scheme) – 10 working days; 

 voltage level 0,22kV and 0,4 kV up to capacity 30 kVA  - 25 working days; 

 voltage level  0,4 kV with capacity above 30 kVA  - 45 working days; 

 voltage level  6(10) kV with capacity above 30 kVA  - 60 working days; 

 voltage level  6(10)kV with capacity above 30 kVA  - 75 working days. 

 

The second milestone the PSRC sets refers to maximum allowed time [in working 

days] to be spent from the date of signing the connection agreement until the day at 

which the customer receives a proposal to sign a supply agreement. The relevant 

restrictive deadlines are listed below:  

 voltage level 0,22kV and 0,4 kV up to capacity 30 kVA (simplified connection 

scheme) – 10 working days 

 voltage level 0,22kV and 0,4 kV up to capacity 30 kVA  - 25 working days 

 voltage level  0,4 kV with capacity above 30 kVA  - 90 working days 

 voltage level  6(10) kV with capacity above 30 kVA  - 120 working days 

 voltage level  6(10)kV with capacity above 30 kVA  - 270 working days 
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With the purpose of presenting the main features of the connection process in the 

Armenia, a simplified connection process diagram is presented below.   
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Figure 20: Connection process diagram 
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The existing resolutions of PSRC regulate the maximum allowed connection timeline 

for Steps 1 to 5 and in addition Steps 1 to 7, collectively.  For example, the duration 

of connection procedure for the small business customers‘ category: 

 shall not exceed 45 working days  referring to Steps 1 to 5 and accordingly, 

 shall not exceed a total duration of 180 working days referring to Steps 1 to 7.   

 

The sequence of Steps 1 to 5 also involves Step 4 as per the diagramme above. The 

latter refers to acceptance of design documents, in the cases where design is 

required. Considering the case where a set of predefined/standardised technical 

solutions would have been in place, both the time and cost for the design on the 

majority of the applications could have been avoided.  

Present connection timing requirements are difficult to fulfil, because a great deal of 

them fall outside the control of ENA. Timelines are also not directly comparable with 

those found in the EU practice due to different procedural steps involved. Unlinking 

the timing requirements from the influence of third parties will allow measuring the 

real performance of ENA within different stages of connection process. This however 

will require a subsequent re-organisation of the services and works procurement and 

also a national-level decision on the permitting impact of Local Authorities.    

 

6.2.3 Practical assistance in relation to demand connections 

regulations 

During course of development of this assignment connection issues were at the tip of 

discussions with PSRC responding to the local World Bank Doing Business team in 

respect of the updated Getting Electricity Indicator for Armenia. The INOGATE team 

of experts devoted the 2nd mission of this AHEF assignment to provide hands-on 

assistance to the PSRC in the process of responding to the Getting Electricity 

indicator questionnaire. The outcome of this task is presented in Appendix 2, 

whereas an overview of the findings is presented below. 

In course of year 2012 the following number of new distribution network connections 

has been realised in Armenia. 

Capacity range, kVA Quantity of new connections 

Below 50KVA 2962 

From 50kVA to 100kVA 29 

From 100 kVA to 200 kVA 15 

Above 200 kVA 31 
Table 23: Number of electricity distribution network connections in Armenia [2012] 
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INOGATE experts team has carried out an analysis of real projects referring to 

connection of small business customers in capacity range from 50-200 MVA. This 

has been decided in order to be consistent to the case study69 developed by the 

World Bank for the Getting Electricity indicator:  

An entrepreneur would like to connect his newly built warehouse for cold meat 
storage to electricity. The internal wiring up to the metering point has already been 
completed by the electrical contractor employed by the construction firm, and the 
entrepreneur would now like to obtain the final electricity connection from the local 
distribution utility. The electrical contractor working for the entrepreneur estimates 
that the warehouse will need a 140 kVA (kilovolt-ampere) connection. The future 
monthly electricity consumption of the warehouse is estimated at 0.07 gigawatt-hour 
(GWh). 

 
Special attention was given to understanding the duration of 242 days reported by 

the World Bank team in the Doing Business report 2012 and how this is justified. 

According to the existing regulatory framework i.e. Resolution 307H27.06.2011 the 

maximal deadlines for connection of customers of this particular category is 

45+90=135 days. 

Further we have reviewed the relevant connection cases recorded by ENA 

databases on the basis of real data. It is worthwhile to be noted that ENA maintains a 

detailed connection cases repository in the form of a database that has also the 

excellent functionality of producing reports to the PSRC queries over a web-based 

application. The INOGATE team has reviewed relevant the connection cases out of 

the ENA database records made available by the PSRC taking into consideration 

that the following conditions apply: 

 no substation is required since there is adequate connection capacity in 

the region at this voltage level and the customer has requested to be 

connected at that particular voltage level;  

 the characteristics of the connection i.e. distance, voltage level, capacity, 

road crossing are similar to the Getting Electricity case study and user 

category is light commercial; 

 the region considered in the first instance (3 out of 7 cases) was Erebuni 

district due to the fact that this was originally selected by the Doing 

Business team; 

                                                
69 Getting Electricity: A pilot indicator set from the Doing Business project, 2010 The 
International Bank for Reconstruction and Development / The World Bank 
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 further to obtaining a more complete view of typical connection durations 

in other urban areas  and the has been subsequently examined.  

 

Case 
Connection 
Voltage 

Connection 
Capacity 

Distance from 
Network 

Connection 
Time 

 kV kVA m Actual duration 

Case1- Erebuni 0.4 100 110 145 

Case2- Erebuni 0.4 120 318 150 

Case3- Erebuni 0.4 100 492 212 

   AVERAGE TIME 169 

 
Table 24: Results of screening of real cases for Erebuni district in Yerevan 

 

Case 
Connection 
Voltage 

Connection 
Capacity 

Distance from 
Network 

Connection 
Time 

 kV kVA m 
Actual 

duration 

Case1- Erebuni 0.4 100 110 145 

Case2- Erebuni 0.4 120 318 150 

Case3- Erebuni 0.4 100 492 212 

Case4-Other 
urban regions  0.4 120 N/A 162 

Case4-Other 
urban regions  0.4 100 460 202 

Case4-Other 
urban regions  0.4 130 143 147 

Case4-Other 
urban regions  0.4 100 N/A 235 

   AVERAGE TIME 179 

 
Table 25: Results of screening of real cases for urban areas in Armenia 

 
We can conclude from the analysis of the selected data that the average time for 

connecting a similar customer is 169 days for the Erebuni district and 179 days 

respectively should other urban areas in the country are considered.  At the same 

time taking into account the fact that these connections (except one) were arranged 

by local staff of ENA without construction of transformer and involving no outsourcing 

for the construction, the average time spent reflects an opportunity for improvement.  

 

6.2.4 Connection Charging 
Connection charges in Armenia are regulated ex-ante. For detached household 
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(connection charges are published in the PSRC and ENA web pages70.  

 

Type of connection Maximal capacity Connection Charge  
(in thousand AMD 

(including VAT) 

1-st zone71 2-zone72 

Simple connection (0.22 kV) 10 kVА 65 53 

Enhanced connection  (0.22 kV) 14 kVА 91 62 

Capacity above 14 кVА above 14 kVA As per commercial 
customers  

Table 26: Household standard connection charges in Armenia 

 

For other groups of customers and connection capacities the calculation formulas are 

publicly available. Connection costs (Cc) generally are determined by the following 

formula:  

Cc = Cst. + Cad. + Crez. ; 

where: 

Cst. – Standard cost component applying to any connection not exceeding  

 200m from connection point at 0,4 kV voltage; 

 1200m from connection point at 6 (10)kV. 

Cad. – Represent the additional costs exceeding the distance covered by 

Cst., and the cases where the necessity to construct higher voltage 

substation and higher voltage line is identified in the connection offer. The 

real costs of constructing that infrastructure are included in the Cad. 

Crez. – costs referring to the construction of an extra line and/or relevant 

network equipment in order to ensure reserve supply and thereby provide the 

customer with a higher security of supply margin.  

 

Standard connection charge (including VAT) mentioned in the Connection Charges 

formula above, depends on whether private houses or commercial customers are 

being connected at a voltage level of 0,4kV. Standard cost component is calculated 

by the following formula: 

Cst = Cfix. + Cvari * Preq.* Kcost 

where,  

                                                
70 http://www.ena.am/pagewm.aspx?id=3&mid=27&lang=3 
 
71 1st zone territory of Erevan 
 
72 2nd zone- all territory of Armenia except Erevan 

http://www.ena.am/pagewm.aspx?id=3&mid=27&lang=3
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Cfix.- part of fixed costs equal to 203 000 AMD; 

Cvari.- value of variable costs for each of kVA equal to 7500AMD; 

Preq.- required capacity of customer; 

Kcost- coefficient of costs difference, within Erevan – 1,4 in the rest of 

Armenia equal to -1. 

 

Standard connection charge (including VAT)  for connecting commercial customer at 

voltage level – 6(10) kV is calculated by the formula: 

Cst = Cfix. + Cvari * Preq.* Kcost 

Cfix.- part of fixed costs equal to 864 000 AMD 

Cvari.- value of variable costs for each of kVA equal to 2510 AMD 

Preq.- required capacity of customer 

Kcost - coefficient of costs difference, within Erevan–1,4 in other locations 

equal to -1. 

 

The connection charging regulations provide simple and clear rules for the 

calculation of connection charges. This is very important considering the clarity and 

simplicity perspective. One additional very positive feature that needs to be 

accounted in the legislation clarity as a whole is that that there is a central web-based 

repository in Armenia where primary and secondary legislation (including PSRCs 

Decisions) can be retrieved together with the respective amendments/modifications 

that may have evolve over the years.    

Considering however the existing charging methodology from the angle of economic 

efficiency and allocation of costs among present customers and newcomers the 

following observations can be made;  

 During the course of discussions with PSRC an overview of real connection 

costs allocation between DSO and the customers has been brought to our 

attention. The data regarded real construction costs of ENA in 2012. The 

share of costs covered by the particular customer connected at low voltage 

within capacity range 100 -150kVA varied from 8-20%. On average real costs 

for all customer categories appeared to be recovered by 35% from the up-

front connection charges and the remainder 65% through the network 

charges 

 Another important observation is the currently employed method of procuring 

design services and tendering for construction of connections that exceed a 

certain budget comprise a number of deficiencies: 
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o The designers‘ fee is calculated on the basis of the connection project 

value; This inhibits a serious risk of deliberate costs estimation which 

are later on used by in the construction tendering and eventually 

recovered through the network charges by all network users 

o Under the pressure of delivering a technical solution for the non-

standardised cases designers are urged to submit an offer which 

involves only time to be spent not involving a quotation (since the fee 

is calculated as a fraction of connection works budget – see above) 

o Both designers and constructors are obliged to deal with 

national/regional administrative authorities in order to ensure the 

necessary licenses.  

 

We understand that the primary motives behind the currently applicable connection 

charging methodologies primarily respond to the need for a simple, transparent and 

affordable solution. Indeed, according to the ECRB report (see Figure 6) Armenia is 

presented as one of lowest ranking countries in respect of the up-front costs for LV 

connections.   

Assessing however the sustainability of the currently applied approach in the long run 

it appears that a proper allocation of costs to the respective connection charges is 

not best-served at the moment. The rationale behind this observation can be 

summarised as follows: 

 Connected users are paying a predetermined share of the real connection 

costs, which is in turn calculated on the basis of a ―deep‖ charging principle; 

 The remainder of the real connection costs is recovered through the energy 

tariff. The consumer has no knowledge on whether he/she is recovering the 

costs incurred due to its own connection but pays a share of the aggregated 

cost all of new assets constructed for connection of new customers. The 

higher the consumption, the higher the share in the depreciation of these 

assets.  

 There are no rebates foreseen for the shared connection assets. 

 The network company has no incentive to minimise the connection costs 

since all assets‘ costs for the deemed connection assets are entering their 

RAB.  

 

Summarising, it seems that the predefined connection charges provide little exposure 

of the new customers to the costs they incur when requesting a connection. The 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures 
for connection as well as connection tariffs for the Electricity and Gas networks 

  145 

methodology therefore provides limited price signals to the customers and incentives 

to the network operator and inhibits the risk of gradually raising the distribution tariff.     

 

6.3 Electricity Sector Connections – RES generators 

6.3.1 An overview of RES development and connection in Armenia 

Up to the present the predominant RES in Armenia is Small Hydropower. Armenia is 

known for its hydropower resources. Early as in the 1990s the first elaboration of the 

SHP potential was effected by the ―Development Scheme of Small Hydro Power 

Plants in Armenia‖. ArmHydroProject Institute, 1991, which was reviewed by the 

―Update of the Development Scheme of Small Hydro Power Plants in Armenia‖. 

ArmHydroProject Institute. 1997.  

Subsequent, updates of the ―SHP scheme‖ have been effected under the R2E2 Fund 

operations with the one of 2006 being carried out under the 

EuropeAid/120653/C/SV/AM ―Support to the Energy Policy of Armenia‖. The effective 

final version available from R2E2 comprises the Final Report of Schema 2008.  

The SHP Schema reflects upon the Technical and Economic Potential of the 

hydropower resources of Armenia in an organised manner – by river basins. The 

table below presents the technical potential as assessed by 2006.  

SHPPs of Armenia 
(Technical  Potential)  

SHPPs per 
basin  

Installed 
capacity  

Annual average 
generation  Average Plant factor  

N/N  River Basins  

Number   MW  Mln. kWh  hours/year  % 

1 Debed  79 35.5 123.5 3,478 39.70% 

2 Aghstev  67 58.3 159.3 2,733 31.20% 

3 Axurian  14 25 79.8 3,192 36.40% 

4 Qasax  26 21 54.5 2,595 29.60% 

5 Hrazdan  13 9.1 27.4 3,018 34.50% 

6 Sevan l. basin  20 23 66 2,875 32.80% 

7 Azat & Vedi  20 18.2 56.2 3,083 35.20% 

8 Arpa  26 35.4 88.6 2,502 28.60% 

9 Meghri  12 17.6 59.8 3,398 38.80% 

10 Voghji  40 21.3 72.6 3,419 39.00% 

11 Vorotan  8 9.8 45 4,589 52.40% 

   TOTAL  325 274.1 832.6 3,038 34.70% 

Source: Project website of EuropeAid/120653/C/SV/Am “Support to the energy Policy of Armenia” - 
www.renewableenergyarmenia.am 

Table 27: SHPPs Technical Potential in Armenia [2006] 

 

Out of the total technically exploitable SHP sites identified on the table above, the 

SHP Scheme distinguishes those presenting a relatively high utilisation factor 

http://www.renewableenergyarmenia.am/
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(referred to as ―plant factor‖ in the original tables) per individual river basin. These 

are termed as ―First priority‖ potential for SHP in Armenia. 

The SHP scheme acknowledges the fact that SHPs installed at drinking water 

systems and irrigation canals may be more attractive for potential investors due to 

the formers‘ increased utilisation factors and lower need for civil engineering costs for 

both cases as compared to the run-of-river schemes. This is also reflected on the 

discrimination of the three different categories of FiT for SHP in accordance to their 

category (i.e. run-of-river, irrigation, drinking water installations that present rather 

different utilisation factors). So far development however, shows a situation where 

the run-of-river schemes hold the major share in terms of implementation whereas 

the irrigation and drinking water systems installations are gradually gaining 

importance.  

From a network planning perspective therefore there are no real surprises expected 

in relation to SHPP development. The resource is mapped and the network capacity 

can be planned carefully and well in advance in order to ensure a seamless 

integration to the grid and avoid a series of problems related to access rights of RES.  

 

6.3.2 Information and predefined technical requirements 

In the absence of the respective network operating codes the DSO and TSO shall 

follow the requirements of "Reliability and Safety Rules of the Electric Network of the 

Republic of Armenia" in the course of developing network integration studies 

(including relay protection and automate devices) for the connection of generators 

The DSO shall develop the technical conditions and submit to the 

Applicant/Contractor within a month after getting the application.   

 

6.3.3 Procedure 

The rules for connection of electrify generation plants to electrical network in Armenia 

are approved by the PSRC. There is no distinction among generators using RES and 

other (conventional) generators; the same procedure is applied. According to the 

rules all generators submit application to DSO. The documents and information to be 

submitted is predetermined.    

The technical conditions (i.e. Connection Offer) issued by DSO shall be provided for 

a period agreed with the Applicant but not less than for two years. There is a certain 

degree of ambiguity in respect of this loose timeline for issuing the technical 
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conditions. The network topology itself, but most importantly the accumulation of 

connection request for a particular segment of the network, might be able to impose 

a burden on the DSO to accommodate new users. For the sake of fairness and 

transparency the DSO should issue a firm Connection Offer and thereby ―withhold‖ 

the respective capacity up to the end of the validity of the Connection Offer. The 

issue could be solved by means of queue management.   

Pursuant to the specific requirement in the Republic of Armenia to hold licence 

(issued by PSRC) for construction of generation facilities the network development 

has to adapt accordingly. According with the rules DSO and TSO shall prepare 

relevant design on their account and implement all necessary works in the 

substations that are under their jurisdiction. These investments are subject to PSRC 

approval. 

Prior to start construction DSO, TSO and generators, sign a contract. In order to sign 

the contract, the Constructor or the Generator shall submit to the DSO the Design 

that has successfully passed an external review. In the event that some construction 

works are required also in TSO side, the DSO initiate the relevant process and is 

responsible to arrange required network modifications. 

 

6.3.4 Charges 

The present documents regulating connection of RES to the grid do not cover issues 

related to the allocation of costs among generator and DSO. In the discussions with 

the PSRC a shallow methodology has been reported with the developer being 

responsible for all network extension costs up to the point of reaching the 

interconnected system.  

 

6.3.5 Commissioning 

 The Constructor or the Generator, together with the application for energising 

the newly constructed power plant, shall submit to the DSO: In case of 

connection to 6 (10) kV and higher voltage network - the conclusion 

(permission) for operation of substations issued by the state authorized body 

conducting the technical supervision. 

 In case of connection to 0.4 kV voltage network - testing protocol of electricity 

transmission (air, cable) lines and copy of the certificate for completion of 

construction works.   
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Country Applied 
principle of 
Connection 

charge 

Technical 
requirement 

predefined and 
publicly 

available 

Queue 
management in 

place 

Connecting 
Procedure 

Publicly 
available 

Latvia deep Yes no Yes 

Lithuania semi 
shallow 

Yes no Yes 

Ireland deep Yes no Yes 

Finland semi 
shallow 

Yes no Yes 

Armenia  No evidence no To be 
extended 

Italy  Yes Yes73 Yes 

Turkey  Yes Yes74 Yes 

 
Table 28: A comparison of different RES Connection aspects in EU countries  
 

6.4 Summary of findings 

The table below summarises the findings viewed from the perspective of the 

consolidation of the EU practices that has been attempted in the present report. It 

also presents the benefits and risks associated with each of the proposal for adopting 

an EU practice. In an effort to become more realistic it attempts a reference to any 

possible prerequisites that the proposed activity might require in order to be 

applicable.  
 

                                                
73 ERRA report ERRA-NARUC Joint Issue Paper: Regulatory Practices Supporting Deployment of 
Renewable Generators through Enhanced Network Connection. 2013 

74
 ERRA report ERRA-NARUC Joint Issue Paper: Regulatory Practices Supporting Deployment of 

Renewable Generators through Enhanced Network Connection. 2013 
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Area of 
review 

Findings Relevant EU 
practice 

Benefits Risks Pre-requisites Remarks 

Technical 
Requirements 

Standardisation of 
Connection Technical 
Solutions is not 
developed with the 
exemption of certain 
LV customers 

EU countries 
gradually shifting 
towards wider 
standardisation of 
connection 
solutions for all 
connection 
voltage levels 
(LV, MV, HV)  

Standardisation of 
connection solutions 
comprises benefits in 
the technical 
requirements 
definition, procedural 
treatment of 
applications and also 
charging 
methodologies. 

The whole grid 
connection aspect is 
systematised to a 
great extent.  

A certain degree 
of conformity is 
implied with 
standardisation of 
connection 
solutions. 

In the early 
stages of 
implementation 
there will be 
complaints by the 
applicants that 
the offered 
connection is not 
fit-for-purpose.  

1. Standardised connections 
require an in-depth analysis of 
the solutions offered so far for 
connection of users in order to 
come up with a categorisation 
of users 

2. Customers and their 
respective load profiles need 
to be defined and categorised 

3. Capacity thresholds for 
connection to designated 
voltage levels need to be 
defined and matched with the 
customers and standardised 
solutions. 

Since the power systems need to 
maintain their integrity and 
seamless operation at all times, 
standardisation should not be 
strictly imposed on the network 
operators.  

EU experience shows that there 
should be some flexibility in 
dealing with standardised 
network connections particularly 
referring to the thresholds 
determining the connection 
voltage levels. 

Internal communication of TSO 
and DSO should always be 
encouraged on boundary cases.  
Deviations from the standardised 
practices should be allowed on 
the basis of a justification.  

 Technical requirements 
that the user should 
fulfil are not clearly set  

Household and 
SMEs must enjoy 
universal service 
in the EU and 
consequently 
connection to the 
network cannot 
be refused 

All other users 
satisfying the 

Safety and security of 
the operation of the 
network are matched 
to the respective 
liabilities of the 
network users. 
Anyone fulfilling the 
technical conditions 
can be a user of the 
system 

Technical 
requirements in 
the first version of 
such a document 
should reflect on 
the current 
practices followed 
in the sector. This 
is imperative in 
order not to 
create a shock in 

The non-discrimination principle is 
ensured on the basis of all users of 
the network having to fulfil the 
same requirements. 

It is understood that derogations 
should be granted to certain 
categories of existing users. The 
timelines of these derogations 
should be clearly set beforehand.  

Network operating codes are 
“live” documents. They need to 
be regularly reviewed in order to 
take into account a changing 
environment i.e. technology 
advancement, market 
development, etc. 
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Area of 
review 

Findings Relevant EU 
practice 

Benefits Risks Pre-requisites Remarks 

conditions set 
forth in the 
network operating 
codes should be 
granted access to 
the networks. 
Only under 
conditions and 
predefined 
criteria set forth in 
the national 
legislation a user 
may be refused 
access to the grid  

 the sector. There 
should be a 
gradual increase 
of requirements in 
subsequent 
revisions of the 
regulations 
should there is 
sufficient 
evidence that the 
sector is 
responding 
properly to the 
requirements. 

The cost impact 
of the 
requirements 
should also be 
assessed.   

Connection 
Procedure 

Present connection 
timing requirements 
are  difficult to fulfil, 
because they are 
outside the control of 
ENA and timing is not 
comparable with EU 
practice due to the 
different  procedural 
steps incorporated  

EU countries use 
commercial 
standards 
indicators for 
determining time-
limits within 
connection 
procedure  

 

Modification will 
provide simplicity in 
reviewing connection 
process and  
comparison  of 
connection 
procedures with other 
countries 

 

No substantial 
risk related to 
shift to EU 
commercial 
standard 
indicators – 
timing 
requirements  

  

Quality Standards should be 
adapted and reflected up on the 
Connection Procedure. Some 
advance consultations with ENA  
about alteration of timing millstones 
would be required on behalf of  
PSRC 

  

Unlinking of timing requirement 
from impact of third parties will 
allow to measure real 
performance of ENA within 
different stages of connection 
process of ENA activities. 
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review 

Findings Relevant EU 
practice 

Benefits Risks Pre-requisites Remarks 

 The connection design 
– permitting, 
construction practices 
in Armenia comprises 
significant deviations 
from EU practice, due 
to 
permitting/authorisation 
practices: 

-Internal installations 
need to be checked by 
ENA 

-Local authorities can 
decide upon and 
(possibly) delay the 
granting of permits for 
the connection 
construction works at 
will. 

-Building regulations 
do not incorporate 
utilities connections 
and the latter are dealt 
with individually by 
ENA 

In the EU –where 
standardised 
connections exist 
-  the network 
operators take 
advantage of 
them in a number 
of ways: 

Local Authorities 
have to ensure 
excavation 
permits and rights 
of way on public 
land for 
connection of all 
utilities 
(electricity, gas 
water). Agreed 
timelines and 
conditions for 
issuing permits 
and coordination 
between national 
authorities are 
provided by 
2ndary 
legislation.   

ENA will not be 
subjected to delays 
beyond their control. 
In the present review, 
external third parties 
in this case are 
considered  to be : 

 Designers 

 Constructors 

 Local Authorities 
issuing permits 

Internal installations 
are designed and 
constructed under 
licensed natural 
and/or legal persons 
liability and one step 
of the procedure (i.e. 
ENA approval is 
eliminated). 

Local Authorities 
deal only with ENA 
under a framework of 
terms and 
responsibilities set 
forth by national 
legislation. 

The buildings 

Local Authorities 
will try to 
institutionalise 
current practices 
in the proposed 
2ndary legislation 
in order not to 
undertake 
additional 
responsibilities.  

Non-existence of 
detailed spatial-
planning and 
building 
construction 
regulations 
comprises a 
major barrier for 
the 
implementation of 
this proposal.  

For “standardised” connections 
applicants provide their own design 
of connection, based on the 
guidance provided by ENA. For 
buildings, ENAs “standardised” 
connections guidance become part 
of the building regulations.  

A detailed benchmarking of  EU 
and international experience on the 
competence of Local Authorities in 
permitting utilities infrastructure 
should be addressed jointly by the 
Ministry of Interior and the Ministry 
of Energy 

 

Approval of design project and 
construction permits is 
prerogative of town planning 
authority of municipality. Yet, this 
has to be ensured on the basis of 
a national legislation which will 
define the terms, responsibilities 
and timelines to be respected by 
involved parties.  

The proposal suggests that 
permits and licenses for 
connection works are issued 
under the responsibility of ENA 
on the basis of a Government 
Degree regulating the terms, 
conditions, responsibilities and 
timelines of the Local Authorities. 
This cannot be achieved by 
PSRC alone and requires political 
will and broad consultation.    

 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures for connection as well as connection tariffs for the Electricity and Gas 
networks 

  152 

Area of 
review 

Findings Relevant EU 
practice 

Benefits Risks Pre-requisites Remarks 

connection to utilities 
is being dealt with, as 
early as in the 
buildings‟ design 
phase 

 The connection design 
– permitting, 
construction practices 
in Armenia comprises 
significant deviations 
from EU practice, due 
to the requirement to 
organise procurement 
of goods and services 
above certain 
threshold. 

Where outsourcing is 
used, design and 
construction services 
and works are 
mandatorily procured 
by ENA under a non-
price competitive 
regime 

The customer 
knows 
beforehand the 
likely connection 
type that is going 
to be 
implemented and 
can easy asses 
connection costs.  

Design 
calculations for 
buildings do take 
into account the 
requirements set 
by the distribution 
company for 
standardised 
connections (i.e. 
overhead or 
underground , 
with or without 
substation?  

Feeder cable 
calculation of the 
Short-Circuit 

Providing in house 
construction of 
standard connections 
ENA will not be 
subjected to delays 
beyond their control. 
In the present review 
external third parties 
are considered to be: 

 Designers 

 Constructors 

 Local Authorities 
issuing permits 

ENA can be relieved 
of the mandate to 
procure external 
design services (with 
perhaps an 
exemption of 
complex ones) 

Competition in 
design and 
construction will be 

Rearrangement 
of the 
procurement 
practices is likely 
to raise 
objections from 
the providers but 
also perhaps by 
ENA. If decided 
there should be a 
concrete review 
on the benefits 
that the national 
economy and the 
client base will 
enjoy. 

All “standardised” connections 
should be designed and 
constructed by ENA. It should be in 
ENAs discretion to subcontract any 
part for the services and works but 
still withholding liability in respect of 
the Quality of Service Standards 
against the PSRC. 

Applicants are allowed to select 
their own designer and constructor 
(certified by the state) in order to be 
able to freely negotiate price and 
time schedule. 

Procurement of design and 
construction services are 
implemented on a competitive 
basis (tender) via an IT tool and 
upon predefined timelines. 

 

National legislation in respect of 
public procurement for services, 
goods and works need to be 
taken into account when 
assessing this proposal in detail. 
The respective check has been 
considered to be out of the scope 
of the present assignment  
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Capacity of the 
network e.g. 250 
MVA for MV 
connection)  

There is no 
common practice 
in what 
services/works 
DSOs  are 
outsourcing in 
respect of the 
new connections. 
This is due to the 
fact that most of 
the design work 
is standardised 
and the works 
can be 
undergone by the 
user (for the 
segment up to 
the network 
boundary) 

greater if connectees 
are allowed to 
procure them instead 
of ENA. This will 
surely drive prices 
down and relief the 
distribution charges 

PSRC will be 
monitoring only the 
performance of ENA 
more efficiently 
through the existing 
IT tool.  

 

Connection 
Charging 
policy 

It seems that the 
predefined connection 
charges provide little 
exposure of the new 
customers to the costs 
they incur when 
requesting a 

Standard charges 
in EU countries 
are calculated 
base on 
predetermined 
least cost 
technical 

Least cost solutions 
will provide  reference 
and indicate paths 
towards optimal 
network development  

It is anticipated 
that linking 
charges to 
LCTAS will in turn 
lead to the 
necessity of 
reconsidering/ 
reformulating grid 

Additional efforts will be required to 
understand least cost technical 
available solution (LCTAS), 
perform NPV test and consider 
them to be implemented in 
practice. 

Some pilot project would be 

It seems that the predefined 
connection charges provide little 
exposure of the new customers to 
the costs they incur when 

requesting a connection.  

The methodology therefore 
provides limited price signals to 
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connection.  

The methodology 
therefore provides 
limited price signals to 
the customers and 
incentives to the 
network operator and 
inhibits the risk of 
gradually raising the 
distribution tariff 

solutions planning 
practices  

recommended to go through the all 
process, starting with technical 
requirements, real network design, 
connection cost and allocation of 
costs and set up of connection 
charges  

the customers and incentives to 
the network operator and inhibits 
the risk of gradually raising the 
distribution tariff 

 

 The existing ENA 
connection project 
database is a powerful 
monitoring tool that is 
currently used by the 
PSRC on a 
spontaneous basis and 
primarily for the timing 
dimension 

Authorities of EU 
countries 
provides regular 
control over 
connection cost  
of the  respective 
DSO‟s   

An establishment of 
regular monitoring 
procedures and 
metrics for the 
assessment of ENA 
performance should 
involve both time and 
cost checks. An 
enhanced utilisation 
of the monitoring 
capacity provided by 
the IT tool will allow 
for the identification of 
the nature and size of 
costs differences on 
similar connections in 
terms of capacity and 
distance from the 
network. 

Extra staff is most 
likely to be 
required for the 
implementation of 
the new regular 
monitoring  
procedures 

Would be required training of staff 
and definition of principles for 
random project selection, the 
monitoring metrics (indicators) and 
development of reporting template 

The existing ENA connection 
project database  is a powerful 
monitoring tool that is currently 
utilised by PSRC on a 
spontaneous basis and primarily 
for the timing dimension 
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RES 
connections 

Technical issues 
determining connection 
of RES to grid are not 
publicly available 

EU countries 
have determined 
set of technical 
requirements for 
the connection of 
different type of 
generators to the 
grid and they are 
publicly available  

RES developers will 
know in advance 
technical requirement 
and could  calculate 
additional cost related 
with plant operation 
and dispatching 

 

 

 

DSO could 
impose non 
adequate or too 
strict technical 
requirements in 
the early stages 
of implementation  

Deep technical analysis is needed 
to determine minimum 
requirements for different capacity 
ranges 

Assuming that there would be a 
wide variety of generation 
capacities the proposal is to 
envisage simplified requirements 
for micro generators like plug and 
play concept and more 
sophisticated for higher 
capacities depending on their 
impact to the system. Technical 
requirements on generators as 
covered by EU Grid codes could 
be used as an example.   

 Information about 
available network 
capacities are not 
available 

EU DSO‟s put 
available 
information in 
their planning 
document and 
organise 
consultations 

RES developers will 
be able to asses in 
advance opportunity 
to be connected in 
particular location 

Real estate 
market may react 
to the published 
information 

Clarity with the plans on 
development of power capacity in 
country is needed. This in turn 
involves a matching of RES targets 
to the generation adequacy 
planning usually carried out by the 
TSO. 

This of course at the same time will 
take into account the information 
provided to the DSO about possible 
locations of RES development 
sites. The extent of information 
should be defined by PSRC after 
consultation with DSO and the 
relevant policy makers 

Since the power systems need to 
maintain their integrity and 
seamless operation at all times, 
standardisation should not be 
strictly imposed on the network 
operators.  
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Gas Sector  
 

 

6.5 Gas Sector Connections 
 

In comparison –and in contrast to the electricity sector, the procedure for new gas 

connections and related charges is less well defined in Armenia. The legal framework 

distinguishes between two processes: 

a) Gasification or restoration of gas supply network on the supplier‘s initiative 

b) Gasification or restoration of gas supply network on the initiative of the 

customer. 

The Tables below analyse the existing legal framework and procedures for new gas 

connections in Armenia by comparison to the respective European practice.  

Recommendations are provided where appropriate. In an effort both to visualise the 

existing framework so as to better evaluate the proposed additions, Figures 21, 22 

and 23 have been drawn from the provisions of the Armenian legislation. It should be 

noted that the law provides for residential consumers and organisations but there are 

no explicit provisions for businesses and small industrial facilities that can also be 

potential customers of a distribution network. 
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Figure 21: Gasification or restoration of gas supply network on the supplier’s initiative 
– residential consumers only  
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Figure 22: Gasification or restoration of gas supply network on the supplier’s 
initiative – organisations and new detached houses  
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Figure 23: Gasification or restoration of gas supply network on consumers’  initiative 
(citizens [multi-apartment buildings, new detached houses]  and organisations) 
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1. Connections of new consumers as a part of a new area gassification plan 

No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

A.1 Investment 
Plan 

[§ 10.1] 

 

 
The supplier is 
responsible for 
preparing, approvig 
and publishing an 
investment plan. 
The investment plan 
includes the 
gasification operations 
to be car.ied out within 
the next year 
Publication t is hrough 
the newspaper with 
the wider circulation in 
Armenia  by 1 Dec 
each year 
Information included in 
the publication : 

 residential areas 
and 
organisations to 
be gasified, 

 forecasted dates 
of 
commencement 
and completion,  

 volumes,  

 standard 
application form, 

 
1. The preparation and 
publication of an 
investment plan is 
aligned with EU 
practice. 
2. The regulator is 
responsible for 
approving and 
monitoring the 
implementation of the 
network development 
plan. Usually network 
development plans are 
more long term (5, 10 
year periods on a rolling 
basis) 
3. Commonly network 
development plans are 
also put into public 
consultation. 
4. Publication is also 
through the electronic. 
media. 
  

1. A longer term 
network development 
plan allows for better 
planning of larger 
investments 

2. Regulatory approval 
and monitoring is 
beneficial to ensure 
timely implementation 
of financially efficient 
investments 

3. Public consultation is 
a useful tool to assess 
market demand and 
also plan a project in 
terms of time 

4. Publication through 
electronic media 
ensures costless and 
wider coverage 

NA A well defined legal 
framework providing for 
a longer term 
investment plan, a clear 
procedure in 
application submission 
and powers to the 
regulator to approve 
the network plan, 
monitor progress and 
penalise the DSO for 
non-compliance wither 
in terms of cost or time. 

 The provision for a 
network 
development plan 
and its publication 
is in the right 
direction.   

 The Network 
Development plan 
should be 
approved by the 
regulator and its 
implementation 
should be 
monitored. 

 Criiteria on the 
selection of areas 
to be gasified 
should be defined 
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review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

 list of required 
documents.   

A.2 Application 
procedure 
and 
application 
form 

[§ 10.2.2, 10.4] ,  

[§ 10.3.1] 

 

Interested parties 
(citizens, multi-
apartment buildings, 
new detached houses 
and organisations) 
submit application 
form  

Application form 
should contain names 
and gas consuming 
devices 

Specific provision for 
organisations: 
Organisations specify  
number and types of 
gas consuming 
devices, gas 
consumption mode  

Deadline for the receipt 
of applications is clearly 
defined.  The same 
holds for the criteria of 
approving/rejecting an 
application 

Electronic submission of 
applications is now a 
common practice 

Application forms vary 
depending on the type 
of potential customer 

Well defined 
procedures 
(timelines/criteria) are 
not difficult to establish 
since the Armenian 
DSO has considerable 
experience and they 
add to the transparency 
of the overall process 
and in ensuring non 
discrimination among 
users 

Electronic submission 
reduces errors and 
endures faster 
processin 

   Clear deadlines 
for all the process 
from application 
submission, 
evaluation, 
acceptance, to 
connection 
realisation must 
be defned 

 Criteria for 
application 
approval/rejection
s mut be defined 
and published 

 The application 
form should be 
structured in such 
a way to allow at 
least electronic 
record keeping 
and at a next step 
also electronic 
submission. 

 A list of required 
documents should 
be included in the 
application form or 
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ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

at the publication 
of the proposed 
gasification 

 As a general 
remark, all 
connection 
process should be 
approved by the 
regulator. 

 

A.3 Connection 
cost 

[§10.2] 

 

The design, 
construction-
assembling and 
adjustment operations 
of gas consumption 
systems of residential 
customers and 
organizations located 
in the multi-apartment  
buildings shall be 
carried out at the cost 
determined by the 
Supplier according to 
the methodology 
coordinated by the 
Commission 

Approval of the 
methodology for 
estimating connection 
costs is aligned with the 
European practice. 
However in EU practice 
regulatory intervention is 
stricter, with the 
Regulator approving the 
actual connection costs 
as such 

As a rule, DSOs offer a 
“standard product” plus 
more advanced options 

For connections 
requiring a considerable 
expansion of the 
distribution network, an 

Users with more or less 
the same 
characteristics should 
be charged similarly 

Non discrimination 
between users 

 

Connection cost for 
standard product too 
low jeopardising the 
financial viability of the 
DSO or too high 
leading to excessive 
profits, particularly 
during a period of 
massive new 
connections 

Definition of a standard 
product based on a 
pre-calculated cost e.g.  
average value of 
connection works over 
the last 12 months.  
Due to the massive 
gasification 
(regasification) of 
Armenia over the last 
years the definition of 
at least one standard 
product should be 
possible. 

Place legal provisions 
to ensure regulatory 
review and adjustment 
of standard product 

 Charges should 
be approved by 
the PSRC 

 Classification of 
charges (based on 
annual 
consumption, 
distance from 
proposed mains, 
connection 
pressure)  is 
recommended to 
ensure non-
discrimination 
between 
customers and 
categories of 
customers  
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review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

NPV test is used to 
determine if an 
investment is efficient 
for the DSO to proceed. 

Clear procedure on the 
split of cost between the 
connectee and the DSO 
in the case of 
connections requiring 
extension/reinforcement 
of the upstream network 

costs in regular time 
intervals.  As time 
progresses and 
experience is attained 
review periods should 
increase in length to 
ensure regulatory 
stability and build 
customer confidence. 

Place legal provisions 
to ensure the provision 
of new connections 
through standardized 
products and NPV tests 
for larger investments 

 charges should be 
published 

 the procedure 
refers only to 
residential 
customers and 
organisations.  
Provisions should 
be placed from 
commercial and 
industrial 

A.4 Offer of new 
connection 
by the 
supplier & 
Connection 
agreement 

.[§10.2.3] 

The Supplier studies 
the the restrictions for 
use of gas consuming 
devices offered by the 
applicant, and in 30 
days signs contract 
with the latter on 
connection of gas 
consumption system 
to the gas supply 
network, in 
compliance with the 
model form approved 
by the Commission 

The 30 day period is 
within the European 
practice. 

The approval of a 
standard contract by the 
PSRC is also within the 
EU practice where 
regulators approve 
model contracts. 

Sample contracts are 
published at the DSO 
sites. 

Contracts can vary 

NA NA The content of the 
connection agreement 
needs to be specified. 
Should include at least 
the connection cost 
paid by the customer, 
deadlines for project 
completion, liabilities of 
the DSO in case of 
delays, financial 
guarantees to be 
offered by the customer 
particularly in case of 
industrial connections 

 The level of detail 
of gas consuming 
devices required 
should be different 
for residential and 
commercial/indust
rial use.  

 A domestic 
customer should 
not be asked to 
submit too much 
technical 
information that 
would require 
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Specific provision for 
organisations If for the 
connection of a new 
customer it is 
necessary to extend 
the gas supply 
network or construct 
another pressure 
network, then the 
Connection Contract 
would also include 
provisions on the 
funding of the 
extension [§10.3.3]  

 

depending on the type 
of connection from a 
very simple agreement 
to a complex document 
as an Advanced 
Capacity Reservation 
Agreement (see section 
4.10) 

specialized 
knowledge. 

 Depending on the 
level of complexity 
of the new 
connection a DSO 
can be obliged to 
follow different 
deadlines. 

 

A.5 Design cost 

[§10.2.4]  

 

The customer makes 
a prepayment for 
design operations  

The prepayment for 
design operations  is 
defined in the 
Connection Contract 

The prepayment is 
made to the bank 
account of the 
Supplier 

 Methodology for 
design cost 

Design is usually 
included within the 
connection cost (of 
either a standard or a 
customary connection 
product) and is not 
charged as a separate 
item. 

Design as a separate 
cost item is usually 
offered in the case of 
sufficiently complex 
situations 

To have the design 
cost as a separate item 
is beneficial in terms of 
ensuring transparency 
in charging.   

Removal of the explicit 
design requirements for 
simple residential 
connections at a 
specific distance from 
the mains will expedite 
and simplify the 
process  

On the other hand, a 
separate cost item in 
simple connections 
could possibly add to 
the overall complexity 
of the process and 
even adhere some 
discrimination between 
users 

NA  If standard 
products are 
adopted, design 
as a separate cost 
item should be 
removed at least 
for simple 
residential 
connections.  
Design should be 
retained only in 
sufficiently 
complex cases not 
covered under the 
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Relevant EU 
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Benefits Risks Pre-requisites Suggestions 

coordinated by the 
Commission 

Approval of the 
methodology for 
estimating connection 
costs is aligned with the 
European practice. 
However in EU practice 
regulatory intervention is 
stricter, with the 
Regulator approving the 
actual connection costs 
as such 

 

 standard products 

A.6 Design 
prossess and 
timelines 

[§10.2.4] 

[§10.3.2] 

[§10.3.3] 

[§10.3.4]. 

The Supplier draws up 
the design of the gas 
consumption system 
based on standard 
rules and designs of 
gasification of multi-
apartment buildings 
within 30 days  

The design is 
coordinated with the 
customer and 
authorised state 
bodies provided by the 
RoA legislation 

Specific provision for 
organizations 

Design is usually part of 
the preparation of the 
offer. 

30 days for providing a 
design is within the EU 
practice 

A separate phase for 
design is customary for 
larger connections (non-

household) 

 NA Adjust legal framework 
for the supplier to be 
obliged provide at least 
a standardized design 
for the case of simple 
connection (ie a 
connection that 
requires only a minor 
extension from the 
consumer premises to 
the mains. 

 

 It is useful to 
distinguish 
between standard 
connections and 
connections 
requiring 
significant 
reinforcements or 
network 
extensions.  
Applications for 
Standard 
connections with 
standardized 
designs would 
require less time 
to process 
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practice 

Benefits Risks Pre-requisites Suggestions 

Technical capabilities 
(Capacity, safety, 
reliability requirements 
etc) of gas supply, 
usage of supply 
network, possibilities 
for expansion, 
increase of capacity 
and expenses are 
discussed between 
the organisation 
applying for 
connection and the 
supplier.  

In terms of the gas 
consumption design 
the applicant is the 
Client.  In case of a 
necessity to  enhance 
the capacity of the gas 
supply system (or 
expand it, (in terms of 
design and 
construction  the 
Supplier is the Client  

 General 
references to RoA 
technical rules and 
procedures are 
too vague and 
need to be 
specified, at least 
announced in the 
DSOs webpage. 

A.7 Construction  
Payments  

[§10.2.4] 

The customer makes 
a prepayment for 
construction-and-
mounting operations 
(C&MO) of gas 

Payment of a new 
household connection is 
usually splitted in two 
installements.  More 
installments are  

Fewer installments 
makes the procedure 
simpler and potentially 
faster 

Too few installments 
may increase the 
burden faced by 
customers 

NA  Several 
installments may 
add to the 
complexity of the 
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

[§10.2.5]    consumption system   

The prepayment for 
construction-and-
mounting operations is 
defined in the 
Connection Contract 

The prepayment is 
made to the bank 
account of the 
Supplier, to the 
Supplier directly or 
through the 
construction-and-
mounting organisation 
selected in 
accordance with 
parameters 
coordinated with the 
Commission. 

Methodology for 
C&MO coordinated by 
the Commission 

The customer pays 
the remaining C&MO 
cost after 
commissioning. 

relevant for non-
household larger 
connections. 

The methodology and 
the tariffs for 
construction and 
mounting is approved by 
the regulator.  The 
regulator has no 
involvement in the 
selection of the 
company carrying out 
the C&MO  

process and can 
be time 
consuming.  On 
the other hand it is 
recognised that 
this approach of 
several 
installments 
reduces the 
financial burden 
experienced by 
the new customer. 

 Again the issue of 
standardization, 
customers at the 
same distance 
from the network, 
the similar 
consumption 
levels at 
annual/daily basis 
and requiring the 
same pressure 
should pay the 
same amount.   

 Connection 
charges should be 
known a priori, 
possibly at the 
time of publication 
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

of the DSO‟s 
development plan 

 

A.8 Construction 
process 

[§10.2.4] 

[§10.3.5] 

C&MO begins   

The customer may 
provide part of the gas 
consuming devices 
specified in design.  If 
not, the Supplier shall 
be required to make 
changes to the design 
and request additional 
payment.  

If the gas consuming 
device is mounted by 
the organisation which 
sold it then the device 
is tested in the 
presence of the 
supplier 
representatives. The 
seller must comply 
with the supplier‟s 
standards on 
connection of gas 
consuming devices.  

The period for 
construction-and-

At least for simple 
household connections 
the time for completion 
is specified in a general 
document applicable to 

all. 

C&MO can be 
implemented by a 
subcontructor of the 
supplier 

A priori knowledge of 
timescales adds to non-
discrimination  

NA Legal framework 
should oblige for the 
publication of timelines 
for standard products. 

Maintain the provision 
in the exiting legal 
framework for standard 
Connection Contracts 
and for their approval 
by the PSRC. 

 Construction and 
mounting periods 
should be defined 
for standard 
products. 

 The PSRC should 
have the right to 
intervene if 
timelines are not 
kept. 

 The standard 
Connection 
Contract should 
be published.  No 
customization of 
the standard 
contract should be 
allowed. 
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

mounting is defined in 
the Connection 
Contract. 

Specific provision for 
organisations also for 
new detached houses 
but at the owner‟s 
discretion: The C&MO 
is implemented by a 
C&MO organisation 
holding a license  

A.9 Commissioni
ng 

[§10.2.5 ], 
[§10.3.6] 

The Supplier 
organises the 
acceptance of the gas 
consumption system 
by the acceptance 
committee, the testing 
and calibration of 
devices    

The acceptance 
committee issues an 
acceptance act that 
serves as a base for 
the customer to pay 
the whole cost for 
C&MO 

Specific provision for 
organisations also for 

Commissioning is also 
distinct part of the 
process.  

A priori knowledge of 
timescales adds to non-
discrimination 

NA Legal framework 
should oblige for the 
publication of timelines 
for standard products 

 Timelines should 
be defined for 
standard products. 

 The PSRC should 
have the right to 
intervene if 
timelines are not 
kept. 
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

new detached houses 
but at the owner‟s 
discretion: 

Checking, testing and 
calibration operations 
of gas consumption 
system shall be 
carried out by 
servicing entity in 
volumes and 
procedures defined by 
the RoA technical 
rules and procedures.  
Operation acceptance 
acts and 
commissioning 
conclusions shall be 
drawn up.  The 
supplier shall have the 
right to take part in 
those operations and 
the organisation shall 
be responsible for 
their arrangement  

A.10 Commissioni
ng 

[§10.3.7] 

The acceptance 
committee shall 
accept the completed 
operations and allow 
the commissioning of 
the gas consumption 

The procesure of having 
a specialized committee 
to check and approve 
the connection prior to 
commissioning is 
consistent with the 

 NA Legal framework 
should oblige for the 
reporting on non-
acceptance cases 

 The Committee 
should be obliged 
to draw a report in 
the case of non-
acceptance that 
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

system.  

Membership of the 
committee and 
operating procedures 
shall be established by 
the R0A legislation 
and other acts. 

practice of European 
DSOs 

should be copied 
to the PSRC for 
potential action. 

 

A.11 Supply 
payments & 
metering 
devices 

[§10.2.6] 

[§10.3.8]  

 

The customer makes 
advance payment for 
gas supply  

Payment is made to 
the Suppliers bank 
account 

Specific provision for 
organisations The 
amount of advance 
payment for 
organisations and 
conditions for return  is 
defined in the 
Connection Contract  

The Supplier ensures 
installation of the  
customer‟s metering 
device 

The customer makes 
advance payment for 
gas supply.  All charges 
are published. 

Recently in Europe, 
many DSOs offer 
special treatment and 
reduced prices for 
proven “fuel poor” 
consumers 

Usually metering 
devices are separately 
charged. The cost for 
acquiring, installing, 
testing a metering 
device is published. 

Often DSOs offer a list 
of different metering 
devices 

 

NA A high initial supply 
payment could act as a 
barrier to entry.  

Legal framework to 
ensure that there is no 
discrimination between 
consumers.  Supply 
prices and metering 
installation prices 
should be to a grand 
extend standardised for 
the same customer 
category and 
published. 

 The amount of 
payment for 
supply should be 
the same for the 
same category of 
consumer 
(residential, 
commercial, small 
industrial, 
industrial) 

 The PSRC should 
approve the level 
of payment 

 If the customer 
can chose from a 
range of metering 
devices and 
mounting 
arrangements 
than related costs 
should be a priori 



64. AM: Recommendations based on the best practices of EU countries with respect to rules and procedures for connection as well as connection tariffs for the Electricity and Gas 
networks 

  172 

No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

known and 
published. The 
PSRC should 
approve costs. 

 Timelines for the 
installation of 
metering devices 
should be 
specified and 
published  

A.12 Gas Supply 
Contracts 

[§10.2.6] 

 

The supplier signs a 
Gas Supply Contract 
with the customer 

 Gas supply begins 
within 10 days from 
signing the contract 

The provision for the 
customer to sign 
separately a connection 
agreement and a supply 
contract is in alignment 
with the European 
practice calling for the 
unbundling of DSOs  

NA NA   Since there is only 
one supplier for 
distribution 
networks in 
Armenia, supply 
contracts should 
be approved by 
the PSRC. 

 Supply contracts 
should include 
terms and 
conditions 
assuring 
predetermined 
standards of 
service quality. 

A13 Network 
The law states that in 
order to connect a 

     This provision is 
unclear.  
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No. Area of 
review 

Findings/Legisl
ative 
provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

extension 
and 
reinforcemen
t 

new customer, it is 
necessary to extend 
the gas supply 
network or construct 
another pressure 
network, then the 
connection contract 
shall also comprise 
conditions for funding 
of the expanded 
(constructed) part. In 
terms of the gas 
consumption system 
design, the applicant 
shall be considered 
the Client. The design 
must be coordinated 
with the Supplier and 
the authorized state 
body, in procedures 
established by the law.   

Discussion with 
the PSRC 
confirmed that the 
statement is also 
unclear in 
Armenian and not 
an issue with 
translation. In any 
case note that 
there is no such 
provision in the 
case of 
gasification upon 
the consumer 
intiative. 
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2. New customer connections within an existing network 

No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

B.1 Application 
Submission 

[§11.1], [§10.2.2] .   

 

Interested parties 
(citizens [multi-
apartment buildings, 
new detached houses]  
and organisations) 
apply in writing  
Application form is 
established by the 
Supplier and should 
contain names and 
gas consuming 
devices  

Application is 
submitted to DSO 
regional office, 
drawings of house and 
ownership documents 
submitted  

Initiative is made by 
group of residential 
customers and 
organisations 

Standardised 
application form, 
containing also the list 
of required documents 
submitted to the DSO.  
Electronic submission 
is gradually becoming 
the industry practice.   

NA NA See A.1 above See suggestions under 
A.1 above 

B.2 Offer of new 
connection by 
the supplier 

 

The supplier offers 
conditions of 
gasification from the 
receipt of the 
application   

The procedure and 
timescale for the DSO 
to provide an offer is 
consistent with 
European practice 

NA NA NA The criteria for 
application rejection 
should be approved by 
the PSRC and 
published. 
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

[§11.2], [§10.2.3] The supplier studies 
the restrictions of the 
gas consuming 
devices.  Supplier 
representative visits 
the applicant premises 
and performs a survey 
on the connection 
requirements.  The 
Supplier sends the 
ToR to the applicant 
for the particular 
building  

The Supplier may 
reject the application.  
In that case, the 
Supplier informs the 
applicant in writing 
specifying and 
justifying the reasons 
for rejection 

The applicant should 
have the right to 
appeal. 

See also comments in 
A.4  above 

B.3 Order 

[§11.1] [10.2.3]  

 

The supplier signs a 
Connection Contract 
with the customer 
within 30 days from the 
receipt of the 
application  

.After signing the 
Connection Contract, 
the Supplier shall draw 

The procedure and 
timescale for the DSO 
to provide an offer is 
consistent with 
European practice. 

However, the 
Armenian law provides 
that the supplier 
provides a cost 

NA NA NA The cost of the new 
connection should be  
notified to the 
customer prior to 
signing the Connection 
Agreement. 
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

up an aggregative 
estimate of expenses 
to be incurred for the 
operations necessary 
for the distribution 
network design, 
construction-mounting, 
testing, calibration and 
other. If the initiators 
agree with the 
estimate (budget), the 
Supplier shall request 
documents on 
construction 
(reconstruction) of 
distribution network. 

 

estimate after the 
contract has been 
signed which is 
contrary to normal 
practice.   

B.4 Connection 
Cost and 
process for 
acquiring 
payments 

[§11.2], [§11.3], 
[§10.2.3], [§11.4], 
[§11.5] 

 

 

Gasification is funded 
by customer according 
to procedures defined 
in the Connection 
Contract. 

Customer pays from 
the main line to his 
home (provided that 
the customer is located 
near the main line). 

Standard Connection 
Contract approved by 
the Commission. After 

Most European DSOs 
have defined standard 
connection products.  
A standard product is 
offered at standard 
precalculated cost a 
priori known to the 
applicant through the 
DSOs webpage and 
other media. The cost 
is commonly based on 
the average value of 
connection works over 
the last 12 months for 

See A3  See A3  See A.3 on the need to 
define a standard 
product  

See A.3 on the need to 
define a standard 
product  
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

signing the Connection 
Contract the Supplier 
shall draw up an 
aggregative estimate 
of expenses to be 
incurred for the 
operations necessary 
for the distribution 
network design, 
C&MO, testing, 
calibration and other.  
If the initiators agree 
with the estimate 
(budget) the Supplier 
shall request 
documents on 
construction 
(reconstruction) of 
distribution network.  

The Supplier shall be 
obliged to coordinate 
the documents for 
construction with 
customers.   

If the design and 
budget are approved 
by residential 
customers and 
organisations (group of 
them), the supplier 
based on budget shall 

a particular type of 
customer (based on 
consumption) and  a 
prespecified distance 
from the mains.  
Connection pressure 
can also be a 
parameter. 

For connections 
requiring extension off 
the mains, then the 
DSO needs to perform 
a customary study and 
offer connection at 
customary cost. The 
cost of the connection 
is either full investment 
cost or incremental 
cost to allow for zero 
NPV. 
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

submit to the initiator a 
bill for advance 
payment necessary for 
the implementation of 
gasification.  The 
amount of advance 
payment shall be 
defined by the 
Connection Contract.  

B.5 Design Costs 

[§10.2.4] This part of 
the procedure is 
implicitly assumed 
by reference  to 
[§10.2]@[§11.2]] 

The customer makes a 
prepayment for design 
operations  

The prepayment for 
design operations  is 
defined in the 
Connection Contract 

The prepayment is 
made to the bank 
account of the Supplier  

The methodology for 
design cost 
coordinated by the 
Commission  

See A5 and A6  See A5 and A6  See A5 and A6  See A5 and A6  See A5 and A6  

B6 Design 
prossess and 
timelines 

[§11.8] 

The Supplier draws up 
the design of the gas 
consumption system 
based on standard 
rules and designs of 

See A5 and A6  See A5 and A6  See A5 and A6  See A5 and A6  See A5 and A6  
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

[§11.8.1] 
[§10.2]@[§11.2] 

 

gasification of multi-
apartment buildings 
within 30 days  

The design is 
coordinated with the 
customer and 
authorised state 
bodies provided by the 
RoA legislation.  If the 
design is implemented 
by an individual client 
according to a complex 
design, then the 
conditions for 
gasification of the 
multi-apartment 
building or district shall 
be defined by the 
gasification contract 
signed between the 
client and the gas 
supplier.  All 
gasification designs 
shall be coordinated 
with the Shipper  

B.7 Expansion of 
network cost 

The expenses made 
by residential 
customers for the 
expansion of 
distribution network by 
the initiating group, 

It is understood that in 
the case that network 
expansion or 
reinforcement is 
required; the 
customers pay 50% of 

   The reimbursement 
procedure is 
adequately defined 
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No. Area of review Findings/Legisl
ative provisions 

Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

shall be reimbursed 
under the following 
conditions: 

a) The amount 
invested by each 
residential customer 
shall be reimbursed 
during the gas supply, 
at the rate of 50% of 
cost of monthly 
supplied gas 
calculated in effective 
tariffs, after 12 month 
following the 
gasification 
commencement, 
continuously until full 
reimbursement of the 
amount. 

b)The invested amount 
of residential customer 
shall not be returned, 
in case of customer„s 
refusal of gas supply. 

c)If the connection 
contract is terminated 
by the residential 
customer unilaterally, 
the Supplier shall be 
requested to return the 
unutilized portion of 

the cost. Selected 
European DSOs also 
charge the customers 
that are responsible for 
a network expansion to 
pay for the expansion 
although several 
variants to this model 
exist (ie customers are 
reimbursed on the 
occasion that another 
customer makes use 
of the expanded 
network, see for 
example the case of 
Austria. 
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Relevant EU 
practice 

Benefits Risks Pre-requisites Suggestions 

the paid amount within 
3 months. 

d)If the connection 
contract is terminated 
by the Supplier 
unilaterally, the 
Supplier shall be 
obliged to return the 
whole amount 
immediately, and shall 
be held responsible in 
procedures defined by 
the RoA legislation. 
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7 Conclusions and Recommendations 

7.1 Demand Connections - Electricity 
 

7.1.1 Technical Conditions  

Standardisation of Connection Technical Solutions is not developed in Armenia with 

exemption of certain LV customers. Looking a bit more closely to this issue as an 

area of possible improvement, we found out that the very aspect does not explicitly 

reflect to the ease of dealing with connections in a systematic way but provides also 

true merits in respect of ensuring operational and administrative efficiency in the  

networks business. The DSOs in several EU countries apply a set of technical 

guidelines covering on a non-exhaustive basis requirements related to the design of 

network such as security of supply, continuity, minimisation of losses, matching of 

loads and voltages, metering, earthing and data communication issues. We have 

noticed existence of such a type of document available in a number of EU DSOs 

corporate website. For illustrative purposes the Irish DSO‘s Distribution System 

Security and Planning Standards and Least Cost Technically Acceptable Solution 

(LCTAS) were briefly presented in section 4.5.3 of this report. One particular item 

worth to be mentioned is that an essential feature of standardised connections 

involves an advance notification of an allowed capacity range to be connected at a 

particular voltage level.   

Another example could be used as an exemplar looking on possible system design 

derives from the Finish and Swedish experience. The practice there suggests that 

the most appropriate planning solution for connection of users relates to the location 

of substations within a given area. Their mutual interaction zones are deemed as 

circles closing around this location being able to serve a limited amount of customers 

(since of course due to technical losses it is not feasible to transmit power by low 

voltage lines in long distance). Predetermined technical requirements and chosen 

planning and design methods for network development will definitely have an impact 

on development costs and therefore it is important to consider them under a common 

framework (i.e. planning, connections, network charging). 

It is proposed that a standardisation of technical solutions should be considered 

closely for it appears to be a major influential factor on several aspects related to 

connections, i.e. technical requirements, procedure and charges. It may not be quite 

apparent at the moment but the ability of users in proposing their preferred level 
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connection voltage impacts network planning, level of technical losses and even the 

long run network charges. As a side effect, this very flexibility also imposes a case-

by-case design study requirement on ENA for an increased number of connections. 

On the other hand this lack of typology makes it rather difficult for standard terms and 

conditions to be reflected in the permitting regulations.  

  

7.1.2 Procedure 

Present connection timing requirements is difficult to fulfil, because they are outside 

control of ENA and timing is not comparable with the EU practice due to different 

incorporated procedural steps. Unlinking of timing requirements from the influence of 

third parties should be sought. Looking towards a possible EU experience transfer in 

relation to connection procedures we can propose the appreciation of Commercial 

Quality Standards as they apply in several EU countries. There are four main 

commercial quality indicators - three of them (time-depended) - used within the set of 

standards related to customer‘s connections: 

 time for response to customer claim for network connection; 

 time for cost estimation for simple works; 

 time for connecting new customers to the network; 

 

Therefore the first step would require PSRC to reconsider which procedural steps (or 

groups of them) are appropriate to be used for determining/measuring the timelines 

pertinent to customers‘ connection to the grid. At the same time these indicators 

should reflect the quality of performance of the company in respect of the connection 

process.  More specifically it is recommended to consider the following quality/ timing 

indicators:  

 time for response to customer claim for network connection (Step 1 to 2 in the 

simplified diagram of Figure 20); 

 time for cost estimation for simple works; (Step 1 to 3 in the simplified 

diagram of Figure 20); 

 time for connecting new customers to the network; (Steps 5 to 7 in the 

simplified diagram of Figure 20). 

The connection design – permitting, construction practices in Armenia comprises 

significant deviations from EU practice, due to permitting/authorisation practices: 

 Internal installations need to be checked by ENA; 
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 Local authorities can decide and (possibly) delay at their own will in respect of 

granting permits for the connection construction works; 

 Building regulations do not reflect on utilities connections and the latter are 

dealt with individually by ENA. 

 
In the EU –where standardised connections exist - the network operators take 

advantage of them in a number of ways: 

 Local Authorities have to ensure excavation permits and rights of way on 

public land for connection of all utilities (electricity, gas water). Agreed 

timelines and conditions for issuing permits and coordination between 

national authorities are provided by secondary legislation.   

 Approval of design project and construction permits is prerogative of town 

planning authority of municipality. Yet, this has to be ensured on the basis of 

a national legislation which will define the terms, responsibilities and timelines 

to be respected by involved parties.  

The recommendations  suggests that permits and licenses for connection works are 

issued under the responsibility of ENA on the basis of a Government Degree 

regulating the terms, conditions, responsibilities and timelines of the Local 

Authorities. This cannot be achieved by PSRC alone and requires political will and 

broad consultation.    

On the other hand outsourcing of services of design can be minimised with the 

definition of a connection procedure based on standardised connections. For the time 

being there is little to do in respect of the existing system under which ENA procures 

services and works. The present situation with ENA arranging the procurement of 

design services on fixed prices and by a (perhaps) limited number of possible 

providers appears not to be particularly competitive. We understand that this might 

surpass the mandate of PSRC and need to be looked into by the Armenian 

Competition Authority. 

Looking on construction process we witnessed a considerable time spent by ENA for 

preparation, tendering and award of contractors. Sometimes this exceeded the time 

required for the execution of construction works. One opportunity to save time would 

be to enter into a framework contract with one or more contractors. Such a contract 

will not have strictly defined amount of separate projects, but a rather limited total 

bulk sum for lot of works/services and material to be executed within the half of year 

and for instance not exceeding 100,000 Euro. The biding subjects for this case will 
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be unit rates for works/ services and materials. Yet, such an approach would require 

advance preparation and certain level of standardisation. It could also be executed 

only for non-complicated construction works up to the exhaust of scope of work 

under the contracted amount.   

Another opportunity would be to extend the in-house construction of standard 

connections saving thus the time used for public procurement and contracting of 

works and services. Again this approach would require advance consolidation of the 

technical solutions for standardised connections.  

Areas for short–term improvement actions: 

 Online application was found to be a good practice; We are not aware of the 

degree that citizens in Armenia are using e-government procedures but this 

should definitely be promoted further;  

 Slight adjustments considered at the moment by PSRC i.e. merging certain 

steps in the existing structure of the connection process will lead to a 

reduction of a limited amount of days in the currently regulated and 

experienced duration; 

 The IT connection monitoring database maintained by ENA and shared by 

PSRC is a powerful monitoring tool. The monitoring possibilities should be 

enhanced by establishing regular procedures. This however will in turn result 

in a requirement for an increased commitment of human resources to 

implement the monitoring procedures. The functionalities of the IT tool can 

further be enhanced perhaps to assist the procurement practices of ENA and 

also provide feedback to the customers that have registered an application for 

connection.   

 

7.1.3 Charges 

The connection charging regulations in Armenia provide simple and clear rules for 

the calculation of connection charges. This is very important considering the clarity 

and simplicity perspective. However brief review of charging policy has led to the 

following findings:  

 Connected users are paying a predetermined share of the real connection 

costs, which is in turn calculated on the basis of a ―deep‖ charging principle; 

 The remainder of the real connection costs is recovered through the energy 

tariff. The consumer has no knowledge on whether he/she is recovering the 
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costs incurred due to its own connection but pays a share of the aggregated 

cost of all new assets constructed for connection of new customers. The 

higher the consumption the higher  the consumer‘s share in the depreciation 

of these assets.  

 There are no rebates foreseen for the shared connection assets. 

 The network company has no incentive to minimise the connection costs 

since all assets‘ costs for the deemed connection assets are entering their 

RAB.  

 

Summarising, it seems that the predefined connection charges provide little exposure 

of the new customers to the costs they incur when requesting a connection. The 

methodology therefore provides limited price signals to the customers and incentives 

to the network operator and inhibits the risk of gradually raising the distribution tariff.     

After our short exercise we can‘t say that charges are appropriate or not, therefore 

advice towards charging policy would be to reassess applicable standard connection 

charges and cost associated with them in line with distribution tariff policy. Other 

advice is to consider introduction and make publicly available predetermined 

technical recruitment of standard demand connection as a guide using approach of 

Distribution System Security and Planning Standards. Standard charges in EU 

countries are calculated based on predetermined least cost technical solutions. Least 

cost solutions will provide reference and indicate paths towards optimal network 

development. It is anticipated that linking charges to LCTAS will in turn lead to the 

necessity of reconsidering/ reformulating grid planning practices. Additional efforts 

will be required to understand least cost technical available solution (LCTAS), 

perform NPV test and consider them to be implemented in practice. 

Some pilot project would be recommended to go through the whole process, starting 

with the technical requirements, real network design, connection cost and allocation 

of costs and set up of connection charges. 

The existing ENA connection project database is a powerful monitoring tool that is 

currently utilised by PSRC on a spontaneous basis and primarily for the timing 

dimension. As the practical exercise towards real cost based findings we recommend 

establishing regular monitoring procedures and metrics for the assessment of ENA 

performance involving both time and cost checks. An enhanced utilisation of the 

monitoring capacity by PSRC supporting it by IT tool will allow the identification of the 

nature and size of costs differences on similar connections in terms of capacity and 

distance from the network. 
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7.2 RES- E connections 

 

Our review has found that technical issues determining connection of RES to grid are 

not publicly available in Armenia. Therefore the first recommendation in this respect 

is to elaborate an extended set of technical requirements for the connection of 

different type of generators to the grid and making them available in the web page of 

DSO and regulator. Assuming that there will be a wide variety of generation 

capacities the proposal is to foresee simplified requirements for micro generators (i.e. 

like plug and play concept) and more sophisticated for higher capacities depending 

on their impact to the system. Technical requirements on generators as they emerge 

by EU Grid codes could be used as an example. Attention however needs to be 

given to the dynamic studies that would be required in order to establish meaningful 

and fair criteria for the generators.    

Information about available network capacities is not publicly available in Armenia. In 

order to enable prospective RES, developers are taking appropriate decisions 

including the possible location of their generation plants. This may be enforced by 

means of secondary legislation as a responsibility on the DSO to publish in their web 

page periodical renewed information about available network capacities. Obviously 

this assessment will continue to be based on the current practice of PSRC providing 

information to the DSO about possible locations of RES development sites. The 

extent and frequency of information delivery should be defined by PSRC after 

consultation with the DSO and the relevant policy makers. 

Charging principle for connection to grid is not determined in PSRC document. The 

presence of such information will provide clarity in the preparation of RES business 

plans in respect of the determination of connection costs. Therefore a subsequent 

recommendation in respect to RES integration would account to the necessity of 

elaborating and making publicly available information on connection charges policy.    

 

7.3 Proposed plan of actions – Electricity  
 

In order to go a step further we have developed a preliminary plan of actions that 

would describe and allocate responsibilities to the relevant stakeholder should a 

revision of the existing situation is being decided at any given time in the future. The 

list below includes actions that would aim to the improvement of the existing situation 

and can start at a very short-time.   
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Activity Area of 
intervention  

Responsible 
Stakeholder 

Counterparts 

Review of the 
typologies of 
connections in an 
effort to come up 
with a standardised 
connection scheme 

Cross-cutting:  
Technical 
Requirements 
Procedure 
Charging 
principles 
 

Electricity 
Networks of 
Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Review international 
experience with  
standard 
Connection 
Conditions and 
evaluation of 
applicability in 
Armenia 

Technical 
Requirements 

 

Electricity 
Networks of 
Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Retrospective 
analysis of “real 
connection costs” 
and assessment of 
the impact on 
network tariffs 
(shallow vs deep 
charging principle) 

Charging 
principles 
 

PSRC Electricity 
Networks of 
Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

Review international 
experience with 
regards to Local 
Authorities 
involvement in 
utilities network 
permitting 
procedures 

Procedure 
 

Ministry of Interior PSRC, Local 
Authorities 
Association  

Review international 
experience with  
RES-E Connection 
Conditions and 
evaluation of 
applicability in 
Armenia 

Technical 
Requirements 
(RES-E) 
 

Electricity 
Networks of 
Armenia with the 
cooperation of 
Electricity System 
Operator for HV 
connections 

PSRC, consultants, 
advisors 

Launch a 
consultation on the 
basis of a planning 
study on the RES-E 
integration issues 

Procedure 
 

PSRC Electricity 
Networks of 
Armenia/Electricity 
System Operator, 
RES Developers 
 

 
  Table 29: Short-term plan of actions based on the findings – Electricity Sector 
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7.4 Gas Connections 
 

Our review of the existing regulatory framework in Armenia revealed that although 

general provisions for the additional development of the gas distribution network are 

in place, there are several outstanding issues that need to be addressed in order to 

improve the efficiency and transparency of the process.  

One central recommendation is that the distribution system operator should proceed 

with the definition of at least one standard ―new-connection product‖ (i.e. a standard 

new connection charge) at least for domestic consumers. As a first approach the 

charge could be evaluated by use of historical data as the average cost of new 

household connections below a certain maximum annual consumption level and at a 

typical distance from the main network, based on the experience of Armrusgasprom 

over the last 1-2 years.  

The Standard Product should be proposed by Armrusgasprom and approved by 

PSRC. Armrusgasprom should provide PSRC on a regular basis (e.g. every three 

months) with a list of the costs incurred and charged to new consumers over a 

certain period of time so that a cost database is developed and a standard cost for 

any particular customer category can be easily extracted and/or reviewed if 

necessary in the future. A second standard charge for small commercial premises 

and small industrial customers could be also gradually developed.   

Standardisation would add both to the transparency and the efficiency of the overall 

connection process as it will ensure that users with more or less the same 

characteristics are charged similarly. Standardisation would also add to the speed of 

processing any application and realising a new connection, enhancing the quality of 

service and providing a positive signal towards new businesses 

 

Table 30 summarizes the main shortcomings of the existing legal/regulatory 

framework and suggests short term actions. The Table stems from the analysis of 

Section 6 with the addition of network permitting procedures. The table by no means 

substitutes the detailed analysis of Section 6.5 where the reader should refer to for a 

complete assessment of the existing framework and detailed proposals. 

As in electricity, local Authorities have to ensure excavation permits for gas pipelines 

on the occasion that these are underground and rights of way on public land for 

connection of all utilities. We have no information on the status of permitting for new 

gas connections in Armenia, however it is clear that streamlining permitting at least 

for domestic and commercial consumers would add to the efficiency of the 
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connection process. 

Activity Area of 
intervention  

Responsible 
Stakeholder 

Counterparts 

Define standard connection 
charge at least for 
households (apartment 
buildings and detached 
houses) 

Charging 
principles 

 
Armrusgasprom PSRC, advisors 

Define deadlines for the 
implementation of a new 
standard connection that the 
DSO and the new customer 
need to abide by 

Procedure Armrusgasprom PSRC 

Develop an IT connection 
monitoring database such 
as the one maintained by 
ENA and shared by PSRC.  
This is a powerful 
monitoring tool to be used 
for the definition of a 
standard connection 
charges and also for 
benchmarking connection 
practices and the 
performance of the operator 
(time and cost)  

Procedure Armrusgasprom PSRC 

Define and publish the 
procedure and criteria for 
approving/rejecting an 
application for a new 
connection 

Procedure Armrusgasprom PSRC 

Develop and publish  
Standardised Connection 
Agreements for all types of 
connections  

Procedure Armrusgasprom PSRC 

Develop and publish a 
generic methodology for the 
estimation of design and 
construction costs  

Charging 
principles 

Procedure 

Armrusgasprom PSRC 

Review the cost allocation 
methodology with a view to 
applying an NPV test at least 
for large 
connections/system 
expansions/reinforcements 

Charging 
principles 

Armrusgasprom PSRC, advisors 

Review international 
experience with regard to 
Local Authorities 
involvement in utilities 
network permitting 
procedures 

Procedure 
 

Ministry of 
Interior 

PSRC, Local 
Authorities 
Association  

  Table 30: Short-term plan of actions based on the findings – Gas Sector 
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Appendix 1:  Electricity: EU Case Studies Review 

A1.1. Demand connection (Distribution Level) 

8.1.1 Finland 

In Finland the transition from cost based method started in early 2000 through 

cooperation between the Finnish regulator and the association of the Finnish 

electricity distribution companies. In 2005 this consultation process resulted in a new 

national zone method for connection fees in Finland. The zone method contains 

three different price zones which all have a fixed fee for the connection size (fuse 

size or demand related equivalently). The connection fee is calculated based on the 

average network constructing costs per connection in each price zone. 

 Zone 1 in city planned areas. (All connection fees are fixed)  

 Zone 2 outside city planned areas, within 400 m from an existing substation. 

(Fixed fees up till 3x63A)  

 Zone 3 outside city planned areas, between 400-600 m from an existing 

substation. (Fixed fees up till 3x35A)  

Outside zone 3 the fee is based on an area pricing method where the connection fee 

is determined for a specific geographical area. The area-price calculation takes into 

consideration all the potential connections in that specific area.  

8.1.2 Sweden 

In Sweden discussion about a new model has been going on for some years now 

and therefore the introduction of a new national model is delayed. In order to facilitate 

the handling of these complaints the Swedish regulator simplified the calculation of 

the individual cost by using standard costs. In Sweden initial proposal was to have a 

new legislation from 2012 in which a zone method for connection fees is expected to 

be applied. Two of the largest network companies, EON and Vattenfall, have already 

introduced zone methods by 2008. According to the observations of the experts 

preparing the 2009 CIGRE report75 the likely outcome is that experiences from zone 

methods in Finland and part of Sweden could result in a broad-spreading 

implementation to the whole of the country. 

Zone method applied by Vattenfall Sweden  

                                                
75http://www.cired.net/publications/cired2009/pdfs/CIRED2009_0710_Paper.pdf 
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The connection fees are based on average costs and have a fixed price for each 

connection capacity (fuse size or demand related) in four different zones.  

 Zone 1 in city planned areas. (All connection fees are fixed)  

 Zone 2 outside city planned areas, within 400 m from an existing substation. 

(Fixed fees up till 3x63A)  

 Zone 3 outside city planned areas, between 400-600 m from an existing 

substation. (Fixed fees up till 3x63A)  

 Zone 4 outside city planned areas, between 600-1000 m from an existing 

substation. (Fixed fees up til 3x63A)  

In several cases a connection in zone 4 requires based on the national network 

planning that a new substation must be built. The connection fee for the first 

customer is calculated as a reasonable share of the total anticipated connection fees 

taking into account that additional customers normally pay a fee according to zone 2 

or zone 3. The fee for a connection outside zone 4 equals the fee in zone 4 with 

added extra costs for the distance exceeding 1000 m from the substation. 

 
Zone 1  

City planned area or the area  
within 400 m from sub station  
with 10 or more connections  

 
Zone 2  
 

The area within 400 m from a sub  
station  

 
Zone 3  
 

The area within 400 and 600 m  
from a sub station 

 
Zone 4  
 

The area within 600 and 1000 m  
from a sub station  
 

Table 31: Definition of connection zones (Sweden) 

 

 Zone 1 is in city-planned areas. Zone 1 also includes small villages etc. in the 

countryside with the definition that it should be ten or more existing 

connections within 400 m from an existing substation.  

 Zone 2 is within 400 m from an existing substation with fewer than ten 

existing connections.  

 Zone 3 is between 400 and 600 m from an existing substation. 

 Zone 4 is between 600 and 1000 m from an existing substation. Within these 

zones there is a fixed connection fee, depending only on the size of the 

connection (fuse or demand related).  
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Customers in Zone 2 and 3 may normally get their connection to the low voltage 

network. A new substation is not needed in these zones.  

The connection fees are based on average costs in each zone which means that 

costs associated with new connections must be divided between existing and future 

connections, which will eventually benefit from the investment. This cost division is 

necessary in order to avoid rebates to existing customers and is the most important 

questions in developing a zone model.  

Table 32 shows the average cable lengths for each customer (m/customer) and the 

number of customers on each substation (customer/substation) 

 
 

Zone 2 
 

Zone 3 
 

Zone 4 
 

LV cable 
m/cust 100 250 

150 
 

Sub station  
Cust./sub st. 
 

cust/sub st 6 6 3 

MV cable  
 

m/cust   800/9 

Table 32: Average cable lengths for each customer and the number of customers on 
each substation (Sweden) 

 
A very important aspect for launching a zone model is to cover as many customers 

as possible in rural areas within the zones and thereby get fixed fees to most of the 

customers.  

8.1.3 Latvia 

The Procedure of connection of new customer and methodology of connection fee 

calculation are determined by Public Utilities Commission (Regulator) in cooperation 

with DSOs. The connection fee could contain two parts: real construction costs 

where grid capacity is not available and part which implies allocated costs of already 

commissioned asset based on average construction costs of previous year. In daily 

routine connection fees are being calculated by DSOs. The DSOs have a fixed 

annual obligation to publish76 the applicable connection fees (allocated part) and real 

average connection costs of the previous year. Those categories of customers which 

can receive preferential status are determined by the Regulation of Cabinet of 

Ministers and they are low voltage customers.   

If the size of customer‘s connection does not exceed 40A the new customer covers 

                                                
76http://www.st.latvenergo.lv/portal/page/portal/Latvian/files/vid_izm_300311.pdf 
 

http://www.st.latvenergo.lv/portal/page/portal/Latvian/files/vid_izm_300311.pdf
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60% of real costs associated with the new connection/ extension and DSO 

accordingly - 40%. The new customer covers 80% and DSO cover 20% of real costs, 

if connection size is above 40A, but not exceeds 100A. 

All other DSO customers covers – 100% of real costs related with the set -up of new 

connection. The regulator has determined upper threshold of grid elements to be 

included in customer‘s cost calculation based on the required capacity. The real 

investment costs for each case are determined by open negotiation or tender 

procedure.  

In case where grid is already present and spare connection capacity is available - the 

new customer pays a predetermined rate say X Ls/amperes based on allocated 

costs i.e. depending on connection place and required capacity. The DSO can collect 

allocated costs from new customers within 5 years of the moment that the investment 

has been commissioned. Preferential treatment applies also to these allocated costs 

where connection voltage does not exceed 0,4 KV. 

The design costs of new connection/ capacity expansion are covered in full by 

customer. If connection agreement is signed, the customer has to fulfil its obligation 

in paying the connection charge for the connection to be completed.  Down-payment 

for design costs is taken into account in the final settlement. If customers fail to fulfil 

their connection charge obligation then the design fee is not recoverable.  

8.1.4 Lithuania 

The connection fee methodology and connection fees are determined by Public 

Utilities Commission of Lithuania. There are two methods applied in Lithuania in 

order to determine connection charges to the grid: 

Public procurement. This method is applied if increased permissible capacity 

exceeds 500 kW. In that case household consumers pay 20%, other consumers 

(except household) – 40%, producers of electricity – 100% of contractor‘s working 

price. Also, for project preparation household consumers get 20%, other consumers 

– 10% discount.  

Formula and Commission approved fees. This method is applied if increased 

permissible capacity does not exceed 500 kW. Formula:  

Price = Fee for 1 kW * Increased permissible capacity + Fee for 1 m * Shortest 

geometrical distance from connection point to consumer object  
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Consumer group Fee for 1 kW of increased 
permissible capacity (PC) 

without VAT 

Fee for 1 m of electricity 
network without VAT 

I group (PC < 30 kW, no 
network reconstruction or 
project needed) 

110 LTL 72 LTL 

II group (PC < 30 kW, 
network reconstruction 
and project needed) 

653 LTL 72 LTL 

III group (30 < PC < 100) 315 LTL 82 LTL 

IV group (100 < PC < 
500) 

239 LTL 63 LTL 

Table 33: Connection fees approved by Commission (100 %) 

 

Consumer group Fee for 1 kW of 
increased permissible 
capacity (PC) without 

VAT 

Fee for 1 m of electricity 
network without VAT 

I group (PC < 30 kW, no network 
reconstruction or project needed) 22 LTL 14,4 LTL 

II group (PC < 30 kW, network 
reconstruction and project needed) 130,6 LTL 

104,48 
LTL* 

14,4 LTL 11,52 LTL* 

III group (30 < PC < 100) 
63 LTL 

50,4 
LTL* 

16,4 LTL 13,12 LTL* 

IV group (100 < PC < 500) 
47,8 LTL 

38,24 
LTL* 

12,6 LTL 10,08 LTL* 

Table 34: Household customers who pay 20% of the approved connection fee 

*Fee for household consumers who prepare project themselves.  

Example: 

Permissible capacity – 15 kW  

No reconstruction or project needed  

Shortest geometrical distance – 20 m  

Connection price = 22 Lt * 15 kW + 14,4 Lt * 20 m = 618 LTL 

Consumer group Fee for 1 kW of increased 
permissible capacity (PC) 

without VAT 

Fee for 1 m of electricity 
network without VAT 

I group (PC < 30 kW, no network 
reconstruction or project needed) 

44 LTL 28,8 LTL 

II group (PC < 30 kW, network 
reconstruction and project needed) 

261,2 LTL 235,08 
LTL* 

28,8 LTL 25,92 LTL* 

III group (30 < PC < 100) 126 LTL 113,4 LTL* 32,8 LTL 29,52 LTL* 

IV group (100 < PC < 500) 95,6 LTL 86,04 LTL* 25,2 LTL 22,68 LTL* 

Table 35: Other consumers except household consumers who pay 40% of the 
approved connection fee 

*Fee for all other consumers (except household consumers) who prepare project. 

Example:  

Permissible capacity – 15 kW  
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Network reconstruction and project needed  

Shortest geometrical distance – 20 m  

Project is prepared by consumer  

Connection price = 235,08 * 15 kW + 25,92 Lt * 20 m = 4044,6 LTL 

8.1.5 Ireland 

The Irish DSO ESB Network has a similar to Armenia system comprising 

predetermined connection charges/ fees. The document called ―Basis of Charges for 

Connection‖ effective from 08/02/2010 to the Distribution System77 is developed by 

ESB and approved by Ireland Regulator (CER). 

Below in this chapter there is a summary covering the main principles applied in set 

up of connection charges.    

 
Principles of the Connection Charges 

 
Equality of Treatment - customers with similar capacity requirements should bear 

similar charges subject to considerations of economic efficiency. 

 

Economic Efficiency - for reasons of economic efficiency, the method of 

connection to the network is the Least Cost Technically Acceptable Solution 

(LCTAS).  

The LCTAS is defined as the solution which is technically acceptable and which 

results in the least cost being incurred by the DSO in implementing the solution and 

which facilitates the long term development of the electricity network in the area. The 

process of choosing the LCTAS is specific to each case and is detailed in the 

Distribution System Security and Planning Standards document78.  

Any additional costs incurred by ESB Networks in providing a connection, which is 

deemed by ESB Network to be over and above the LCTAS, are borne in full by the 

customer or developer.  

There are situations where standard charges are not applicable and where 

connection charges are calculated on a case by case basis.  

Examples of cases where costs above the least-cost technically-acceptable solution 

arise are:  

                                                
77 http://www.esb.ie/esbnetworks/en/commercial-downloads/Basis-for-Connection-Charges.pdf 
 
78 
http://www.esb.ie/esbnetworks/ga/downloads/220903_publication_distribution_system_security_and_pla
nning.pdf 
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 Disturbing Loads installed by the customer. These can effectively require an 

increased capacity over and above the nominal capacity (Maximum Import 

Capacity).  

 Requests by the customer to use underground cable where overhead line 

would normally be used.  

 Requests by the customer to site a substation required for connection in a 

non-optimal location requiring extra construction costs or extra telecoms and 

other costs.  

 Higher security than required under the Distribution Code.  

 

Simplicity - any system of connection charges should be as simple as possible. 

This has a number of advantages:  

 Faster quotations for customers  

 Easy for the customer to understand  

 Reduced administrative overheads  

 Reduction in auditing overhead  

 
There are several types of charges/costs or combination of them applied by 

DSO ESB in Ireland:    

 
Standard MIC Charge  
Standard charges are intended to recover part of the DSO‘s costs in providing 

new connections. The method for calculating standard charges is as follows:  

 Establish the range of least cost technically acceptable connection 

methods  

 For each of these valid connection methods calculate  

- Connection Asset Charge. This is 50% of the cost of the dedicated 

connection asset. It includes the cost of installing metering, 

cables/lines and DSO equipment in the user‘s terminal station 

necessary to effect the connection.  

- Capacity Charge (Only for Business Customers). This is an average 

charge per kVA for reinforcement of the existing system. It consists of  

- 50% of the cost of the customer‘s share of the capacity of the 

MV/LV substation.  

- 25% of the average cost of network reinforcement. (Only 

applies for business customers with an MIC of 500 kVA or 

greater)  
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 Determine the proportion of actual connections accounted for by each of 

the valid connection methods, i.e. the weighting factors.  

 Calculate the standard charge as a weighted average of the charges for 

the set of valid connection methods.  

 
Network Charges  
For standard 12kVA and enhanced 16kVA domestic one-off connections and 

housing schemes the standard MIC charge includes MV network costs within 

defined distance criteria, outside these criteria additional MV network charges 

apply based on standard MV network charges.  

For 20kVA and 29kVA special connections to domestic customers the standard 

MIC charge does not include network charges, where applicable standard 

network charges per meter are used. 

For business customers and domestic customers with apartment connections the 

standard MIC charge does not include network charges, where applicable 

standard network charges per meter are used.  

 
Trenching Charge  
The customer is required to provide all trenching free of charge to ESB both 

inside and outside the site (except for single urban domestic dwellings, see 

below). For the avoidance of doubt, trenching on the customer site is always the 

responsibility of the customer.   

For single urban domestic dwellings the standard charge includes the cost of up 

to 50m of trenching (excavation, ducting and reinstatement) from the dwelling. 

Once again for clarity this does not include trenching required on the customer 

site.  

 

Exceptional Costs  
These costs include  

- High Trenching Costs  

Where the actual trenching charge is over 110% of the standard trenching charge 

then the customer will be charged the full contractor trenching charge. (This will 

only arise where ESB arrange for trenching on behalf of the customer and the 

customer is quoted using standard trenching charges)  

- Additional Charges  

Local authority road opening charges and any way leave, easement or other 

costs imposed by third parties are charged in full.  
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- Supplementary Charges (Business Only)  

Supplementary charges apply to business customers where the length of the 

feeding network is exceptional. This is because of the extra cost of providing 

capacity on these networks.  

 

Shared Network Charge  
A shared network charge / refund will apply in cases where a connection to a new 

customer makes use of the connection asset of an existing customer.   

The connection charges presently applied by Irish DSO ESB is determined in the 

document- Statement of Charges79 and is adopted by Irish Regulator (CER)   

Here below is listed those applicable for connecting of households and small 

business customers.  

  

Domestic Connection Charges – Single Connection  
The charges in the table below are standard charges for a connection to a single 

rural or urban house which is not part of a multi-unit residential or mixed 

development. 

Domestic Connection Charges – Single Connection  

Description  Maximum Import 
Capacity kVA  

Connection Charge 
including VAT  

Standard Connection 1 12kVA  €1,816  

Enhanced Connection  
(conditions apply)  

16kVA  €2,461  

Upgrade Connection  
(conditions apply)  

12kVA to 16kVA  €1,080  

Family Apartment  12kVA  €167  

Non-Dwelling Farm Building  3kVA  50% of design costs  

Special Connection (single phase)  20kVA  €1,684  
plus MV network charges  

Special Connection (single phase)  29kVA  €2,254  
plus MV network charges  

Special Connection (three phase)  20kVA  €2,347  
plus MV network charges  

Special Connection (three phase)  29kVA  €3,014  
plus MV network charges  

Capacities ≥30 kVA  ≥30kVA  N/A - See Business 
Connection Charges.  

                                                
79 http://www.esb.ie/esbnetworks/en/commercial-downloads/ESB-Networks-Statement-of-charges-
2013.pdf 
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LV Business Demand Customer Connection Charges  

 
LV Single Phase < 2kVA  
Connection Method  Standard Charge (per 

installation)  
10m clipped service  €260.00  

50m UG only  €330.00  

50m UG joint hole  €1,000.00  

50m UG (Br Joint)  €1,740.00  

LV OH/UG <200m  €1,590.00  

Pole & Transformer €2,760.00 

 
LV Single Phase Connection < 30kVA  
MIC (kVA)  Standard Charge  

15  €1,190.00  

30 €2,010.00 

 
LV Three Phase Connection  
MIC (kVA)

80
  Standard Charge  

15  €1,720.00  

30  €2,700.00  

50  €3,740.00  

75  €4,960.00  

100  €6,020.00  

150  €7,600.00  

200  €8,420.00  

250  €8,720.00  

300  €9,120.00  

350  €9,780.00  

400  €10,450.00  

450 €11,650.00 

Note: Due to higher capacity charges and higher DUoS charges, 
LV connections greater than 500kVA may not be economical for the 
customer. However, the remainder of this Table may be used for 
small increases where technically possible.  

 

 
LV Three Phase Connection 

 

MIC (kVA)  Standard Charge  

500  €12,300.00  

550  €13,680.00  

600  €15,090.00  

650  €16,250.00  

700  €17,650.00  

750  €19,060.00  

800  €20,460.00  

850  €21,870.00  

900  €23,260.00  

                                                
80

    Maximum Import Capacity (MIC) - the amount of electricity referred to as being the “Maximum 

Import Capacity” in the Connection Agreement. 
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950  €24,680.00  

 

Distribution System Security and Planning Standards 

The other document important to be mentioned in the context with connection 

charges is Distribution System Security and Planning Standards81 which set 

main guidelines to be followed in system planning. It incorporates technical, 

security of supply, continuity, system design and other specific aspects of power 

network planning. It would be relevant to indicate that in Irish DSO has 

predetermined capacity range to be connected at each voltage in the network. 

This provides some extend of standardization and clarity at the stage of design 

and cost appraisal except of course the specific cases.  

Generally the voltage level at which customer connection will be made is 

dependent on the load range. The typical voltage level for various load ranges 

applied by Irish DSO is shown below in table. 

Load Range Typical Voltage Level 
 

Up to 200kVA LV 
 

Up to 500kVA LV
82

, MV 
 

500kVA to 5MVA MV
83

, 
 

5MVA – 15MVA MV
84

, 38kV
85

, 110kV5  
 

>15MVA 110kV 
 

 

 

Security  
 

Policies relating to security of connection include the following: 

                                                
81 
http://www.esb.ie/esbnetworks/ga/downloads/220903_publication_distribution_system_security_and_pla
nning.pdf 
 

82 In some cases an LV MIC increase >500kVA and <900kVA may be possible 
 

83 At MV the capacity available from an existing 38kV station will generally be limited by the 38kV circuit 
capacity on standby and by capacity available following outage of one transformer in the station, 
allowing for planned requirements. so that at best no more than 5MVA would typically be available. In 
110/MV stations capacity available is again determined by 110kV circuit capacity, by capacity available 
following a transformer outage and by planned capacity requirements. Feeding higher loads at MV 
assumes a 110/MV station nearby, typically in a business park. No single MV customer should exceed 
12MVA. Individual customer loads not in the vicinity of a 110/MV station would be fed at 38kV or 110kV 
 

84 If this is the most technically feasible solution e.g if redundancy or over-capacity exists, or if the 38kV 
network can be more appropriately developed to feed the load. Usually feeding high loads at 38kV 
requires that the load is close to a 110/38kV station and can be fed from a dedicated feeder or looped 
into a 40MVA circuit which has adequate spare capacity. 
 

85 If this is the most technically feasible solution e.g if redundancy or over-capacity exists, or if the 
110kVnetwork can be more appropriately developed to feed the load 
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 Under normal feed conditions, protection/automatic switching arrangements shall 

be such that a single fault will not result in loss of supply to a 38kV line length 

/station load product of greater than 200M kms.  

 Under normal or standby feeding conditions protection/automatic switching 

arrangements shall be such that a single fault will not isolate more than two 

looped HV/MV stations. 

 Except under exceptional circumstances a tail fed 38kV station with a normal 

load in excess of 5MVA shall be looped unless full standby is available at MV. 

Exceptional circumstances might include excessive line lengths required to loop a 

station and physical difficulties in obtaining a suitable route. Alternatively, MV 

standby to the 38kV station may be adequate, thereby deferring the need for a 

38kV standby. 

 The minimum re-energization standard of connection to loads in excess of 

15MVA shall be such that the connection may be re-energized automatically 

within 10 seconds for a single fault. 

 Except in exceptional circumstances, standby will be available for single point 

loads greater than or equal to 1MVA provided they are on a looped connection. 

 

Continuity 
The nature of continuity and how it is measured is such that the following are 

system standards, and are not applicable to a particular customer. Continuity 

performance standards distinguish between customers connected from: 

 Urban distribution networks 

 Rural systems 

and also distinguish between outages that arise due to faults or voluntary 

switching  

The continuity targets to be reached by 2005 and agreed with CER are as 

follows: 

Network Customer Minutes Lost (CML) 

Urban     50 

Rural     350 

Overall Network   275 

 

These values are average annual targets. They do not represent the maximum 

duration that may be experienced by a single customer, but rather the average 

outage duration over our total customer base. Major work programmes are being 
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undertaken at present to improve continuity performance, with a view to meeting 

targets agreed with the CER. When a fault occurs ESB-Networks will endeavour to 

re-energise customer connections as soon as practicable. The target restoration time 

when manual re-energisation is necessary is that 95% of fault outages would be 

restored within 4 hours. 

 

A1.2. RES Connections 

8.1.6 Lithuania 
In Lithuania the grid operator is obliged to connect RES plants to the grid even if the 

connection requires the grid to be optimized, reinforced or expanded. Renewable 

electricity generation plants whose capacity does not exceed 6 MW shall be 

connected to the distribution grid only. If the capacity of a plant exceeds 6 MW, it 

shall be connected either to the distribution grid or the transmission grid, depending 

on the technical specifications. 

The standard connection process for RES plants is defined in the Law on Energy 

from Renewable Sources and it includes the following steps:  

 Application for preliminary connection requirements. The plant operator 

submits an application requesting specifications on initial requirements for 

connection. These preliminary connection requirements shall contain only 

those requirements which are necessary to ensure the appropriate quality, 

reliability and safety of an electricity installation as well as of the grid. 

 Application for signing a letter of intent. The plant operator shall submit 

evidence on the compliance of the installation with municipal construction 

obligations to the grid operator. In addition both parties sign a Letter of Intent, 

committing themselves to construct and to connect an installation. The Letter 

sets out the capacity, the energy source that will be used in the plant as well 

as the respective deadlines for the project. 

 Application for a permit for the expansion of electricity production 

capacity. The plant operator submits an application to the Ministry of Energy, 

requesting a permit for the expansion of electricity production capacity. This 

permission is issued by the Ministry of Energy within 30 calendar days from 

the receipt of all required application documents. The permit is not required 

where extended or installed electricity generating capacity does not exceed 

10 kW and the generated electricity is used for own needs. In such cases, the 

plant operator shall inform the Government or its authorised institution about 
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the planned extension or installation of electricity generating capacity 

 Financial guarantee. The plant operator submits to the grid operator a 

financial guarantee obliging the former to install a plant or otherwise pay a 

fine. The amount of guarantee to be provided depends on the generation 

capacity of the plant (1 kW x LTL 50 (LTL 50 = approx. € 14.47)). The 

operators of plants whose capacity does not exceed 30 kW are not obliged to 

provide a financial. 

 Construction permit. Upon the receipt of the permission for an increase in 

output by the Ministry of Energy, a plant operator has to apply for a 

construction permit, issued by the director of administration of the competent 

municipality (or an authorised municipality official). Construction permits are 

issued according to the ―one-stop shop‖. 

 Connection agreement. The plant operator and the grid operator sign an 

agreement on the connection of the installation to the grid. 

 Permission to generate electricity. When the construction of new power 

generation facilities is completed, the plant operator has to obtain permission 

from the Ministry of Energy for the generation of electricity. This permission is 

issued by the Ministry of Energy within 30 calendar days from the receipt of 

all required application documents.  

 Statement of verification. The RES plant operator shall submit to the grid 

operator a statement of verification of the technical performance of the 

electricity equipment by the National Energy Inspectorate.  

 Connection. The grid operator is obliged to connect the RES plant to the grid 

within 18 months from signing the agreement on the connection of the 

installation to the grid 

 Offshore wind farms. In case of offshore wind farms, applicants have to take 

part in a tender in order to acquire the permits to use territorial sea, the 

exclusive economic zone in the Baltic Sea and (or) coastal areas for the 

development and maintenance of the wind farm  

 Plants above 10 kW. The operators of RES plants whose total installed 

capacity exceeds 10 kW must participate in an auction to receive a feed-in 

tariff, which will be paid only for a limited amount of their electricity. For each 

RES technology, separate auctions are organised in every region, as defined 

by the National Commission for Prices and Energy (NCC). An operator of a 
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RES plant may participate in an auction only if he has signed a letter of intent 

with the grid operator and provided a financial guarantee.  

 
The winner of an auction is the one who has proposed the lowest preferred 

guaranteed tariff. The winner also obtains the right to be connected to the grid in the 

region in which the auction was held. Capacity auctions will be held in a particular 

region until the new generation capacity for that region has been allocated. The 

winner of an auction shall not, after the auction, change the connection point and 

increase the plant capacity specified in the letter of intent or the grid operator's 

technical requirements.  

The transmission system operator must connect a RES plant within 18 months or 

within the period during which the producer undertakes to build a plant, if this period 

exceeds 18 months. This connection period starts at the moment when the 

agreement for connection services is signed and ends when the RES plant is 

connected to the grid and ready for technical tests. The period of connection, which 

must not exceed 18 months, is specified in the letter of intent.  

The grid operators must provide a RES producer with all information on the 

connection procedure as well as on the planned deadlines for grid development 

works. The grid operators must submit a cost estimate of the connection services on 

the request of a producer. All this information has to be submitted to the plant 

operator within 30 calendar days from the submission of an application for 

preliminary connection. 

8.1.7 Greece 
 
The first step on licensing and authorization of RES plants of a capacity that exceeds 

1 MWe in Greece is the Generation License issued by the Regulatory Authority for 

Energy. All RES plants below the threshold of 1 MWe are entitled to request directly 

a Connection Offer for access to the grid and under certain conditions (inv. capacity 

and technology) they are excluded from issuing an environmental permit.  

In the case of large-scale RES plants (i.e. above the aforementioned threshold), the 

prospective RES investor needs to apply for a Generation License which is intended 

to regulate the generation of electricity (through RES utilization) business activity. 

RAE upon receipt of a complete documentation on the application (as described in 

detailed Regulation for RES Generation Licenses) is obliged to issue or refuse (on 

grounds provided in the Law) within a 4 month period. The important elements of the 

generation license comprise: 
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 Proof of land ownership/rights 

 Justification of appropriate RES resource utilization (e.g ISO-standard wind 

resource assessment on the basis of at least 6 complete months 

measurement campaign for wind farms and a cur-off IRR of all the 

technologies). 

 Business plan and proof of financing capability. 
 
Following the Power Generation License issued by RAE, the remainder licenses and 

permits prior to the commencement of PV construction works are the following: 

 
1. Connection Offer: This license involves an application to the Electricity System 

Administrator (ADMIE) for the issue of a financial offer that will dictate the cost 

and technical parameters for connecting the RES installation to the Grid. 

Application includes technical drawings, technical reports etc.. The connection 

charging principle applied for all generation (including RES), is shallow since the 

project develop is charged only the extension works required for connection of 

the plant to the network based on a so-called ―Least Cost Solution‖. All additional 

works on the network that may (or not) relate with the integration of the new plant 

are reinforcement works. They are mentioned in the Connection Offer but not 

paid by the RES project developer. They are included in the Network 

Development Plan and their costs are recovered through the Use-of-System-

Charges. In terms of timelines the Connection Offer is issued within 4 months, it 

becomes binding for the Network Operator should there is an Environmental 

Permit (or an exemption thereof), and is preserved in force for 3 years on the 

condition that a subsequent Connection Offer Acceptance and Connection 

Agreement is signed within 1 month and 2 months respectively.   

 
2. Issuing (or Exclusion from) Environmental Permit: The Environmental Permit 

is usually required for large-scale RES plants. The project developer can start the 

process of issuing the permit but developing the Environmental Impact 

Assessment concurrently with the Generation License. This license is regulated 

by the relevant legislation and falls beyond the scope of the present study.  

 
3. Connection Agreement: After the issuing of the above 2 licenses, the applicant 

will accept through official letter, the connection offer and will apply for issuing a 

connection agreement. This will formalize the connection offer and a connection 

license will be issued by ADMIE allowing for the applicant to be connected to the 

National Interconnected Electricity Grid. The Connection Agreement governs the 
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individual arrangements i.e. payment schedules, works responsibilities and 

deadlines for connection works progress. It should be noted that it is in RES 

developers to construct themselves the extension works subject to requirements 

of the TSO and the relevant assets remain at their ownership along with the 

responsibility for their maintenance.  

 
4. Power Purchase agreement: Following step 2, the applicant will submit 

application for issuing a power purchase agreement, this allows for the Electricity 

Market Operator (LAGIE) to buy the produced Electrical Energy under an agreed 

price. Please note that the price of the produced electricity (€/MWh) is only 

agreed in this stage. The license is considered final when step 3 is concluded, 

until then a draft contract is signed.  

 
5. Installation License: Following step 2, the applicant may submit application to 

the District Authorities for issuing an installation license. This is considered one of 

the final procedural step of the preconstruction period. The Installation License 

expires after 4 years from the date of issuing and can only be extended once for 

a period not exceeding 30 months. 

 
Steps 3-5 may be implemented simultaneously. It must be noted that following the 

successful licensing procedure (steps 1 to 6) the RES Plant may be constructed. 

 
6. Operation License: After the completion of RES plant construction works, the 

applicant must submit a request for commencement of testing period. If the 

results of the testing period are acceptable, a report must be drafted with the 

findings and along with an application, must be submitted to the District 

Authorities for issuing an Operation License that allows the Plant owner to inject 

electric energy to the Grid. 

 
According to the Power Generation License obligations, every 6 months a progress 

report must be submitted to RAE describing the licensing/construction works 

progress up to date. The applicant must perform this action starting from 9th of 

November 2012. 

Detailed information about RES grid integration in other MS could be obtained in 
RES LEGAL portal.86 
  

                                                
86http://176.9.160.135/home/ 

http://176.9.160.135/home/
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Appendix 2: On-site work on the Getting Electricity 
Questionnaire review 

 


