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Abstract—This paper gives an overview of the power quality 

regulation of transmission grids applicable to end-consumers and 
distribution network operators in France, the Netherlands and 
UK. First, an overview of the transmission network operators, 
the voltages at which the transmission grid operates and the 
regulators is given, followed by an overview of the quality 
indicators, registration of quality indicators and the registration 
regulation. A summary of quality regulation and specific 
regulation concerning final customers and DNOs is given. 
Compensation payments due to multiple hour interruptions, 
thresholds concerning the maximum number of short and long 
interruptions and voltage quality are discussed. The 
responsibility of the TNO towards final customers and DNOs is 
treated. A comparison between the countries including overall 
and guaranteed standards is made.  
 

Index Terms—Power Quality, Power Transmission, Quality 
Registration, Quality Indicators, Compensation Regulation. 

I.  NOMENCLATURE 
DNO: Distribution Network Operator 
TNO: Transmission Network Operator 
SAIFI: System Average Interruption Frequency Index  
CAIDI: Customer Average Interruption Duration Index  
SAIDI: System Average Interruption Duration Index  
ENS: Energy Not Supplied 

II.  INTRODUCTION 
here is a large difference between the US and Europe with 
regard to the way the transmission network is managed. In 
the US Independent System Operators (ISOs) and 

Regional Transmission Operators (RTOs) are created when a 
group of transmission-owning utilities, transfer some or all 
operating control (but not ownership) over designated 
transmission facilities to an independent organization. ISOs 
may or may not operate a control area, dispatch transmission, 
administer an ancillary services market and deliver ancillary 
services, conduct transmission planning and, with 
transmission owners, expand transmission capacity. The 
primary difference between an ISO and a RTO is that 
generally an RTO controls the operation of the electric power 
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transmission system over a wider area across state borders. 
Electricity transmission owners own and maintain the physical 
assets of the transmission grid, develop the networks to 
accommodate new connections and disconnections, and 
manage a programme of asset replacement and investment to 
ensure the long-term reliability of the networks. 
 
In Europe the transmission grids are mostly owned and 
operated by the same company, of which the operating 
borders generally coincide with the border of a certain 
country. The historical reason for this coinciding of country 
borders and TNO area, is that before the unbundling of the 
vertically integrated companies the transmission networks 
used to operate only within one certain country. This historical 
influence of the state is still present in France and the 
Netherlands: The French TNO is a wholly-owned subsidiary 
of Electricité de France (EDF), from whom the state controls 
more than 87 % of the shares. The Dutch TNO TenneT is 
fully state-owned. The only exception of the discussed TNOs 
is the British TNO National Grid, which is part of a privately 
owned utilities company. These TNOs combine the tasks of 
the ISOs/RTOs and transmission owners. 

III.  TRANSMISSION NETWORK OPERATORS AND REGULATORS. 
In the Netherlands the transmission grid is owned and 
operated by TenneT. The transmission grid is operated at 380 
and 220 kV. Subtransmission grids at 150 and 110 kV are 
currently owned by DNOs, but from January first 2008 
onwards they are transferred to TenneT [1]. Lower voltages 
are used by DNOs. The annual consumption amounts to 
approximately 115 TWh. The regulator is Directie Toezicht 
Energie (DTe).  
 
In the UK the transmission grid in England and Wales is 
owned and exploited by National Grid (NG). The 
transmission grid is operated at 400 and 275 kV, while the 
132 and 66 kV grids in England and Wales are run by several 
DNOs. In Scotland the transmission grid is owned by SHETL 
and SPTL. The operation of the Scottish grid however is done 
by NG and covers the 400, 275 and 132 kV lines. The annual 
consumption amounts to approximately 403 TWh. The 
regulator is the Office of Gas and Electricity Markets 
(Ofgem). 
 
In France the transmission grid is owned and operated by the 
Réseau de Transport d'Electricité (RTE). The transmission 
grid is operated at 400, 225, 150, 90 and 63 kV. The annual 
consumption amounts to approximately 478 TWh. The 
regulator is the Commission de Régulation de l’Energie (CRE) 
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IV.  QUALITY INDICATORS: DEFINITIONS,  
REGISTRATION AND REGISTRATION AUDITS. 

A.  Quality registration in the Netherlands 
The quality indicators used in the Netherlands are SAIFI, 
CAIDI and SAIDI, all based on long interruptions [4]. The 
regulator can check the registration of the indicators by means 
of independent measurements in the grid. An administrative 
fine of up to 10 % of turnover can be imposed on the TNO 
when in breach of certain aspects of the quality registration. In 
case of less severe breaches a fine of maximum 450.000 € or 1 
% of turnover can be imposed [2][3].  

B.  Quality registration in the UK 
The quality indicators used by the DNO in the UK are SAIFI, 
SAIDI and the numbers of customers re-interrupted (RI) for 
long interruptions and the numbers of customers interrupted 
by short interruptions (SI) for short interruptions [7]. For 
these short interruptions a separate regulation exists with 
emphasis on the cause of the interruption. The quality 
indicator for the transmission network is ENS. There are no 
formal requirements for an independent audit of the 
interruption data, only a minimal accuracy regarding the 
number of customers interrupted and the duration of the 
interruption [7]. Since there are no independent audits, there is 
no regulation imposing fines or likewise concerning the 
registration of indicators.  

C.  Quality registration in France 
The quality indicators used in France are interruption 
frequency and equivalent interruption duration. Where these 
indicators are based upon the number of customers in the 
Netherlands and the UK, in France they are based upon the 
number of supply points and the average yearly power 
respectively [18]. For the interruption frequency, both long 
and short interruptions are monitored, where the boundary 
between long and short interruptions is set at one minute [19]. 
For the contracts between the TNO and his customers long 
and short interruptions are monitored separately, but in this 
case the boundary between long and short interruptions is set 
at three minutes. France is the only country to go beyond 
interruptions and also monitors voltage dips [16]. There are no 
independent audits concerning the interruption data of the 
TNO. However, there are audits concerning the interruption 
data of the DNOs, but no regulation exists to reprimand the 
DNO in case the audit reveals any irregularities and the result 
of the audit is not made public. 

D.  Conclusions on quality registration 
Due to a lack of uniform definitions and interpretations of the 
different quality indicators and a lack of clear rules to 
determine these indicators, non-identical quality indicators are 
applied. Another major difference between the three countries 
is the way in which the verification of the quality related data 
is done: While France and the UK do not impose an 
independent audit of the quality indicators, the quality 
registration is a certified process in the Netherlands and severe 
fines can be inflicted for those who breach the quality 
registration regulation. 
 
The quality indicators registration is very strictly monitored in 
the Netherlands because these indicators are used to calculate 
the fines or rewards the DNOs receive for their achieved 
quality level. For this purpose a national complaints centre is 

established to report interruptions and the data of this centre is 
also used to double-check the interruption data of the DNOs.   

V.  COMPENSATION REGULATION 

A.  General quality regulation in the Netherlands 
The basis of all quality regulation in the Netherlands is [3] and 
an adaptation of [3] called [2]. It discusses the discount for the 
stimulation of efficient operational management, the so-called 
“x-factor”, and the tariff adaptation in the scope of supply 
quality, the so called “q-factor”. The purpose of these factors 
is to settle a social-economical optimum between grid 
investments ensuring a more reliable grid and transmission 
costs paid by the customers.  
 
The practical elaboration of the quality requirements takes 
place in [4]. This regulation defines the mentioned quality 
indicators and the requirements imposed on the registration 
and reporting of the quality indicators.  
 
A further elaboration of [4] takes place in [5], paragraph 3.2, 
3.3, 6.1 and 6.2. The power quality monitoring system records 
the three quality indicators per voltage level. If the voltage 
level is 35 kV or higher, the voltage quality also needs 
registration. The voltage quality includes frequency, slow and 
fast voltage variations, flicker, unbalance and harmonics. [5] 
also discusses the relation between the TNO and the 
subtransmission/distribution network operators: until 1st of 
January 2008, the transmission lines of 110 and 150 kV are 
owned by DNOs. In case of imminent large-scale problems 
the TNO TenneT acquires priority over the DNOs to call upon 
power plants and other available means. After the transition 
TenneT will own and control all transmission lines of 110 kV 
and above, resulting in an increased security of supply, more 
direct contact between the TNO and the power plants and 
enabling a more fine-meshed load shedding. 

B.  Compensation regulation in the Netherlands concerning 
end-consumers  
In the Netherlands the compensation for the customers is 
regulated via [6], article 17, according to the following 
principles: 
 
• No compensation is required for planned interruptions, 

otherwise necessary maintenance would be postponed to 
avoid payments. 

• Under a certain repair time no compensation is required. 
• The compensation-free repair time differs per voltage 

level. 
• The compensation is a fixed amount related to the 

replacement value of the non-delivered electricity. 
• The compensation increases gradually as the interruption 

lasts longer. 
• For voltage levels above 20 kV the compensation is 

calculated based on the contracted transmission capacity 
(in kW). 

• There is no compensation for single-phase connections 
lower than or equal to 6 A (traffic lights, public lighting, 
etc.).   

• The compensation is paid by the network operator in 
whose network the interruption originates. If the 
interruption originates in a higher voltage network, the 
grid operator of this network pays the compensation. 
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The practical implementation of article 17 is done in section 
6.3 of [5], although some of the principles were not retained in 
[5]: 
 
• The different compensation-free repair times per voltage 

level are not implemented, instead the compensation free 
repair time amounts to 4 hours for each voltage level.  

• The compensation does not gradually increase as the 
interruption lasts longer. 

• Customers receive a € 35 payment for a 230V/400V 
connection and a € 910 payment for a connection above 
400 V and up to 20 kV. Customers with a connection 
above 20 kV receive € 0.35 per contracted kW up to a 
maximum of € 91.000.  

 
There is no data available concerning the payments made by 
DNOs within the scope of article 17 and section 6.3 of [5]. 

C.  General quality regulation in the UK 
[8] discusses the quality level the network operator has to 
ensure concerning grid frequency variations, grid voltage 
variations per voltage level, harmonics, phase unbalance and 
voltage fluctuations (step changes and flicker). 
 
[9] discusses the requirements imposed on connections 
between the transmission grid and other grids. These 
requirements include voltage, system stability and overload 
conditions, both under normal conditions and when faults 
occur in the transmission grid. In addition the minimal power 
supply to DNOs and large consumers before and after faults 
occur, depending on the power supplied, is discussed. Other 
voltage requirements consist of the limits imposed on voltage 
variations after a fault occurs and the maximal permitted time 
in which the voltage needs to attain a stable value. These 
voltage requirements depend on the voltage level and on the 
location (England and Wales or Scotland). 
 
Section 5.4 of [10] discusses the rights and obligations of 
those connected and/or utilizing the grid. If one does not 
comply with the requirements agreed in the contract with the 
TNO, first a warning is given and a solution for the problem is 
tried to be found. If this fails, the TNO can disconnect the 
disturbing installation from the grid or, in case the disturbing 
installation is not coupled to the transmission grid, the TNO 
can demand disconnection of the installation from the DNO to 
whose grid the installation is connected. 

D.  Compensation regulation in the UK concerning end-
consumers  
In the UK electricity customers are protected by [11], see also 
[12]. Only three Guaranteed Standards (GS) are discussed 
within the scope of this paper: GS2 concerning very long 
interruptions of over 18 hours, GS2A concerning multiple 
long interruptions of over 3 hours and GS5A concerning 
voltage quality complaints.  
 
GS2 is based on the following principles: 
 
• In normal conditions households receive a ₤50 

compensation and other customers a ₤100 compensation 
if the repair time exceeds 18 hours. For every additional 
12 hours of repair time the customer receives an extra 
₤25. The amount of the compensation is not restricted 
under normal conditions. 

• In severe weather, the compensation free repair time 
differs depending on the atmospheric conditions: 

 

o In case grid faults related to lightning events result in a 
rise of grid faults of more than 8 times the daily mean 
faults at higher voltage (from 1 up to 132 kV) and if 
less than 35% of exposed customers is affected, than 
the compensation free repair time rises to 24 hours. 

o In case grid faults related to non-lightning events result 
in a rise of grid faults of more than 8 times but less 
than 13 times the daily mean faults at higher voltage 
and if less than 35% of exposed customers is affected, 
than the compensation free repair time rises to 24 
hours. 

o In case grid faults related to non-lightning events result 
in a rise of grid faults of more than 13 times the daily 
mean faults at higher voltage and if less than 35% of 
exposed customers is affected, than the compensation-
free repair time rises to 48 hours. 

o In any severe weather event where 35 % or more of 
exposed customers is affected, the compensation-free 
repair time rises to: 

Number of customers affected 248hours*( )
35% of exposed customers

 

 
Both households and other customers will be entitled to 
₤25 compensation after the compensation free repair time 
has passed and a further ₤25 for each additional period of 
12 hours. The amount of the compensation is restricted to 
₤200 under severe weather conditions. 

• The exposure of the DNO to severe weather 
compensation payments is restricted to 2 % of base price 
control revenue per year. There is a full cost pass through 
of any payments beyond this level.  

• The start of the compensation-free repair time is delayed 
in case snow, flooding or ice prevent the DNO from 
carrying out the necessary repairs.  

• DNOs are exempted from compensation payments if 
more than 60 % of exposed customers are off supply or if 
any of the force majeure circumstances are applicable. 

• GS2 is not an automatic payment and the costumer must 
apply for compensation within one month of the supply 
interruption. 

 
GS2A provides a ₤50 compensation for those customers 
directly connected to the grid of the DNO whose supply has 
been interrupted four times or more for three hours or more 
during a relevant year. DNOs are exempted from 
compensation payments when the interruption is planned, or 
the interruption is due to a fault in the transmission network, 
another distribution network or a power plant connected to the 
distribution network of the DNO or to the transmission grid. 
Exemption is also granted if the cause of the interruption 
resulted in a loss of supply to more than 500.000 customers in 
the UK or if the interruption is already compensated for in 
another GS. GS2A is not an automatic payment and the 
costumer must apply for compensation within three months 
after the end of the relevant year.  
 
GS5 requires the DNO to respond to any consumer complaint 
about voltage fluctuations or voltage going outside the 
permitted variations with a substantive response in 5 working 
days. If the DNO needs to investigate the voltage complaint it 
must offer an appointment to visit the consumer’s premises 
within 7 working days. If the DNO fails to meet these 
obligations it must automatically make a payment of £20.  
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E.  General quality regulation in France 
The basis of all quality regulation in France is [13], which 
consists of general technical requirements concerning the 
concept and operation of installations coupled to the 
transmission grid. In the first chapter the normal and 
exceptional voltages and grid frequency are mentioned. In the 
second chapter general regulations are mentioned concerning 
grid connection lay-out and connection and operational 
requirements. The third chapter discusses the regulations 
concerning production installations. This regulation includes 
the requirements for primary and secondary control of voltage 
and frequency, island operation and grid restoration after a 
black-out. This decree establishes a basis for other regulations, 
without going into detail about the technical realization of the 
mentioned requirements. Specific numbers are only mentioned 
for the normal and exceptional values of voltages and grid 
frequencies. 
 
[14] is a more detailed elaboration of [13], going into detail 
about conformity between the protection devices of plant and 
grid and maintenance of connection and protection devices. 
The resolution resumes the requirements of chapter two and 
three of the decree and adds requirements concerning the 
operation of the plant during voltage sags and short-circuits, 
fast reconnection with the grid and voltage disturbances. 
 
[15] forms the second and final part of a more detailed 
elaboration of [13], going into detail about preferred voltage 
levels for the connection, conformity between the protection 
devices of installation and grid and maintenance of connection 
and protection devices. Chapter 3 discusses the permitted grid 
disturbance by the consumer installation, the selective partial 
shedding in case exceptionally low voltages or frequencies 
occur or even the remote controlled shutdown of the 
installation from the control centre of the TNO and finally 
micro-grid operation. Chapter 4 is dedicated to consumer 
installation with power plant facilities.  

F.  Compensation regulation in France concerning end-
consumers 
The regulation concerning consumers directly coupled to the 
transmission grid is discussed in [16] (GCC). The maximal 
permissible voltage variations per voltage level under 
exceptional circumstances are given. The mentioned values 
are supplementary to the voltage variations of [13], while the 
values discussed in [14] and [15] concern exceptional voltages 
that only occur a few times per year. Further restrictions on 
flicker, unbalance and the like are imposed. The main 
difference between [16] and [14] and [15] is that the former 
expresses the commitment of RTE to deliver a certain voltage 
quality, while the latter imposes maximum values for the grid 
disturbance caused by consumer and production installations.  
 
The most important chapters of [16] are 7 and 8. The first part 
of chapter 7 discusses the reference service which the 
consumer is entitled to receive, including the following: 
 
• The determination of the connection point where the 

measurements and registration of the quality takes place.  
• The definitions of short and long interruptions.   
• The definition of interruption thresholds: based on the 

occurred interruptions, both long and short, of the last 4 
years, the maximal permissible short and long 
interruptions are calculated for the next 3 years. In the best 
case (no short or long interruptions in the past 4 years) one 

short and one long interruption are allowed during a 3 year 
period, in the worst case five short and one long 
interruption are allowed per year.  

• Interruption thresholds are valid during a 3 year period. 
After this period the customer can demand a review of the 
thresholds and those new thresholds can not be higher than 
the old ones. The new thresholds can be higher if the 
supply conditions have altered and RTE can justify the rise 
of the thresholds.   

• Right on information: After each long and short 
interruption the customer is entitled to receive an 
explanation about the interruption within 1 and 3 days 
respectively. 

 
The second part of chapter 7 discusses optional services the 
consumer can obtain on payment: 
 
1) The first service includes the following 4 items: 
 

• Measurement of very short interruptions (< 1s) and 
voltage sags. 

• Information about very short interruptions and voltage 
sags. 

• Thresholds are defined for the maximum number of 
voltage sags that can occur per year based on the 
occurred voltage sags in the past 4 years. 

• A correlation between customer and grid disturbances 
is sought in order to determine the impact of 
disturbances on the customer. 

 
Like the reference service, this service is concluded for a 3 
year period. This service costs 2000 € per year and per 
point where the technical surveillance takes place.  
 

2) The second optional service can only be concluded if the 
first optional service has run through its 3 year period. The 
purpose of this second service is to find a solution for the 
voltage sags encountered in the first service. This solution 
focuses both on the profile and the amount of sags that 
occur. At first RTE makes a technical and financial 
proposition concerning the construction works necessary 
to improve the transmission grid and the expected quality 
improvements experienced by the customer. If the 
customer agrees with the proposition, the construction 
works can take place. The costs of the construction works 
are paid by the customer. After the realisation of the 
improvements, the commitments of RTE concerning 
voltage quality are adapted. 

 
The first part of chapter 8 discusses the responsibility of RTE. 
RTE is obliged to compensate the consumer damage in the 
following cases: 
 
• if a programmed interruption in the scope of development, 

operation or maintenance of the grid does not take place or 
is postponed and if the customer is noticed of the 
cancellation or delay less than 8 days before the start of the 
programmed interruption; 

• if the programmed interruption lasts longer than planned; 
• if the commitments made in article 7.1 (reference service) 

or 7.2.1.1 (first optional service) are not respected and the 
interruption was the result of a coincidence; 

• if the damage is caused by a fault of RTE. If the fault 
causes an interruption or voltage sag, the interruption or 
voltage sag will only be brought into account in the scope 
of the commitments made in article 7.1 and 7.2.1.1 if the 
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interruption or voltage sag did not result in a 
compensation. 

 
RTE is not obliged to compensate for the damage if force 
majeure is valid or if RTE can prove that the damage was 
caused by a fault or negligence of the customer.  
 
In all other cases RTE can only be obliged to compensate for 
the damage caused by a fault that is adequately proven to be 
caused by RTE. 
 
The second part of chapter 8 discusses the responsibility of the 
consumer towards RTE. The third part of chapter 8 discusses 
interruptions lasting longer than 6 hours due to a fault caused 
by RTE. The compensation amounts to 2 % of the fixed part 
of the yearly access tariff (access to the transmission grid) for 
an interruption longer than 6 hours and strictly shorter than 12 
hours and is augmented by 2 % for every additional 6 hour 
period. The compensation is paid in form of a reduction on the 
fixed part of the yearly access tariff. Roughly estimated the 
fixed part of the yearly access tariff amounts to 20 % of the 
total yearly access tariff. The sum of all reductions granted to 
the customer in a relevant year may not exceed the yearly total 
amount of the fixed part of the yearly access tariff. The 
reduction is not granted if another supply at the same voltage 
level can be switched on to take over the whole of the power 
supply. 
 
The settlement of damage cases is discussed in part 4 of 
chapter 8. If the consumer suffered damage, RTE has to report 
the place of the incident in the scope of the thresholds 
discussed in part 1 of chapter 7 (reference service). The party 
that has suffered damage, must send the other party a request 
for repair, mentioning an evaluation of the damage, the direct 
link between the damage and the incident and the 
responsibility of the other party in the scope of part 1 of 
chapter 8.  
 
Part 6 of chapter 8 discusses the cases of force majeure. These 
include voluntary destruction, natural disasters, atmospheric 
phenomena (snow, ice,…) which interrupt the supply of at 
least 100.000 customers on the same day and due to the same 
cause, personnel strike, the putting out of action of the 
transmission grid on order of the government and the 
unexpected, sudden and simultaneous shut down of multiple 
power plants. In these cases, none of the involved parties is to 
be blamed for the suffered damage or is obliged to pay 
compensations.  

G.  Compensation regulation in France concerning DNOs 
The regulation concerning DNOs coupled to the transmission 
grid is discussed in [17] (GCD). As far as the GCDs are 
identical to the GCC, they are not mentioned. 
 
Chapter 7 of the GCD is dedicated to the continuity and 
quality of the electricity supply. This was also the case for the 
GCC. The optional services are not available for DNOs. The 
difference between the GCD and GCC is limited to an extra 
paragraph that mentions the minimal quality, expressed as a 
maximal number of short and long interruptions, RTE has to 
provide to the DNO. The minimal quality depends on the type 
of city and the amount of inhabitants.  
 
An extra chapter 8, not to be compared with chapter 8 of the 
GCC, is added, discussing the reliability of the electricity grid. 
This includes ensuring the normal operation of the system, 
limiting the number of incidents, avoiding severe incidents 

and limiting the consequences of severe incidents if they do 
occur. 
 
Chapter 8 of the GCC discusses the responsibility of RTE. In 
the GCD these responsibilities are covered in chapter 9. 
However, chapter 9 of the GCD is more elaborated than 
chapter 8 of the GCC because both the TNO and DNO are 
responsible for the power supply of the final customer of the 
DNO. 
 
The first part of chapter 9 discusses the responsibility of RTE 
towards the DNO and his final customer. The DNO is the only 
contact person of the final customer. RTE will only be obliged 
to make a compensation payment if a compensation 
effectively has been paid by the DNO to the final customer 
and the amount of the compensation will not be higher than 
the amount of the compensation payment made by the DNO 
augmented with the cost of the compensation payment. 
 
Paragraph 9.1.1 differentiates between final customers with 
whom the DNO has agreed certain quality thresholds and 
those who have not.  
 
• Two different cases are mentioned for those final 

customers with whom the DNO has agreed certain quality 
thresholds: 

 
o In absence of fault or negligence of RTE: 
 

 If certain thresholds are passed during normal 
operation, the compensation must be paid by RTE 
or the DNO following the rules of paragraph 9.1.2. 

 RTE is not responsible for the suffered damage 
caused by interruptions and voltage quality 
problems if these are caused by exploitation, 
development or maintenance work or disturbances 
connected to the normal operation of the grid 
without exceeding the normal operational 
thresholds discussed in chapter 7. 

 
o RTE has to compensate for the damage suffered by the 

final customer if the DNO can prove that RTE made a 
fault or was negligent. 

 
• For those final customers with whom the DNO has not 

agreed quality thresholds, two different cases are also 
mentioned: 

 
o RTE is not responsible for the suffered damage caused 

by interruptions and voltage quality problems if these 
are caused by operation, development or maintenance 
work, unless the DNO can prove the fault or 
negligence of RTE. 

o In case of disturbances on the transmission grid during 
normal operation of the grid, RTE is responsible for the 
suffered damage of the final customers caused by 
interruptions and voltage quality problems if there is a 
direct link between the disturbance and the damage. 
The compensation paid is the same as the 
compensation provided in the contract between DNO 
and final customer.  

 
Paragraph 9.1.2 covers who pays the compensation of the 
final customer in case of an interruption caused by a 
disturbance: 
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• The general principles:  
 

o The Customer Thresholds are the agreements the DNO 
has made with the final customer. 

o The final customer is supplied by the DNO, but the 
DNO is in his turn connected to a coupling point 
between the transmission and distribution grid. The 
coupling point that supplies the final customer under 
normal circumstances, is used to determine the RTE 
Threshold. 

o If RTE passes the RTE Threshold, RTE has to take 
over the compensations the DNO has paid out. 
Through the difference between the RTE Threshold 
and Customer Threshold, it is possible that the passing 
of the RTE Threshold does not result in a compensation 
payment for the final customer. On the other hand the 
passing of the RTE Threshold can result in the passing 
of the Customer Threshold by the DNO. 

o The basis rule concerning the liability for the 
compensation payment is that RTE pays the suffered 
damage of the final customer in case RTE passes the 
RTE Threshold. 

 
• For each interruption and for each customer the number 

DépassRTE  (dépasser means to exceed or “pass” (a certain 
amount)) is calculated. If this number becomes strictly 
positive, then the possible compensation is paid by RTE. 
DépassRTE is calculated by taking the effective number of 
interruptions subtracted by the RTE Threshold and the 
interruptions that are already compensated for. A 
distinction is made depending on whether the interruption 
resulted in damage or not:  

 
o If damage occurs and the interruption is caused by a 

fault of the DNO, then the DNO has to compensate the 
final customer. However, the interruption is not 
included in the calculation of the Customer Threshold 
in order to avoid that a interruption already 
compensated shows up in statistics resulting in another 
compensation payment. 

o If no damage occurs, then the DNO does not need to 
compensate the final customer, but the interruption is 
included in the calculation of the Customer Threshold. 
In case too many of these interruptions occur, the 
customer is still compensated, not because of the 
suffered damage, but because of the poor customer 
service. 

 
If the DNO has concluded a contract with his and customer 
concerning a combined commitment of short and long 
interruptions, whereas RTE has commitments divided into 
long and short interruptions, then the number DépassRTE will 
still be calculated separately for short and long interruptions. 
 
Paragraph 9.1.3 covers the responsibility of RTE concerning 
damage caused to the DNO. This is divided into two cases 
depending on whether RTE has passed the contractual 
thresholds or not: 
 
• RTE is not responsible for the suffered damage caused by 

interruptions and voltage quality problems if these are 
caused by operation, development or maintenance work or 
disturbances connected to the normal operation of the grid 
without exceeding the normal operational thresholds 
discussed in chapter 7, unless the DNO can prove the fault 
or negligence of RTE. 

• In case of passing the thresholds during normal operation, 
RTE is fully responsible for the operational damage of the 
DNO if there is direct and proven link between the 
incident and the damage. The compensation covers: 

 
o Extra cost of labour through the employment of the 

personnel of the DNO. 
o Utilisation of exceptional means for restoration of 

power supply (emergency generators,…). 
o All other extra cost that can be justified. 

 
Paragraph 9.1.4 states that, in case the fault or negligence of 
RTE does not result in damage suffered by the final customer 
or DNO, the resulting interruption is taken into account for the 
calculation of the thresholds of chapter 7. 
 
The second part of chapter 9 states that the DNO must take 
precautions when operating the distribution grid to ensure 
minimal disturbance of the transmission grid, similar to the 
consumers and power stations in chapter 8 of the GCC and 
GCP. The third part of chapter 9 discusses the exchange of 
information between the DNO and RTE. Every year the 
provisions concerning their responsibilities, such as 
commitments regarding reliability and quality, must be 
exchanged. If the activation of these provisions results in an 
unequal burden for one of both parties, the provisions must 
possibly be altered.  
 
The fourth part of chapter 9 discusses the cases where the 
final customer experiences interruptions of more than 6 hours 
caused by a fault of RTE. The DNO must stipulate which of 
the following options he chooses in his contract: 
 
• The DNO receives a discount fixed to the coupling point 

between the transmission and distribution grid: The 
compensation amounts to 2 % of the fixed part of the 
yearly access tariff (access to the transmission grid) for an 
interruption longer than 6 hours and strictly shorter than 
12 hours and is augmented by 2 % for every additional 6 
hour period. The compensation is not valid for 
interruptions at coupling points with one supply line, 
unless a technical and financial request for an additional 
supply has been made more than 3 years ago. The 
compensation also does not apply to coupling points that 
feed the capitol Paris. The compensation is paid in form of 
a reduction on the fixed part of the yearly access tariff. 
The reduction is not granted if another supply at the same 
voltage level can be switched on to take over the whole of 
the power supply. The reductions granted by the DNO to 
his final customers remain at his expense. 

• RTE takes over the reductions granted to the final 
customers after a fault occurs on the transmission grid: the 
reduction approved by RTE equals the sum of the 
reductions granted by the DNO to his final customers for 
the duration of the interruption at the coupling point.   

 
The fifth part of chapter 9 gives the stipulations for the 
treatment of damage: 
 
• First the damage to the final customer is treated: 
 

o Damage to final customers: The DNO gives a report to 
RTE concerning the incident and including customer 
complaints. As a response RTE gives her vision on the 
incident and the further steps RTE will take depending 
on whether the interruption occurred during normal 
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operation or is due to a fault of RTE, a fault shared 
with the DNO or a case of force majeure. 

o The DNO keeps RTE informed on the settlement of the 
compliant. After RTE agrees on his (part of the) 
responsibility and (part of the) compensation, the DNO 
pays out the customer, followed by an invoice from the 
DNO for RTE. 

o Special provisions made for final customers with 
whom the DNO has agreed certain interruption 
thresholds: The rules of paragraph 9.1.2 must be 
followed: 

 
 If RTE is responsible for the damage: the DNO 

gives his report on the incident together with the 
contract the customers have concluded on reliability 
and quality. Subsequently RTE agrees or disagrees 
with the responsibility claim. If RTE agrees, the 
payment is done following the procedure stated 
above. 

 If the DNO is responsible for the damage: the DNO 
takes care of the final customer complaints and 
pays the compensation if necessary. 

 
• Damage to the other party: 
 

o If the DNO suffered damage, RTE reveals the position 
of the incident in regard of the thresholds discussed in 
part 1 of chapter 7. 

o The party that has suffered damage, must send the 
other party a request for repair together with an 
evaluation of the damage, the direct link between the 
damage and the responsible party and the responsibility 
of this party in regard of part 1 and 2 of chapter 9.  

 
Part 7 covers the cases of force majeure. This part is identical 
to part 6 of chapter 8 of the GCC. 

VI.  CONCLUSIONS ON COMPENSATION REGULATION 
The compensation regulation in the Netherlands is kept very 
simple. As soon as an interruption exceeds the 4 hour mark, a 
fixed amount is paid to low voltage and medium voltage 
customers respectively. Customers with a connection above 
20 kV, get a compensation depending on the contracted kW of 
the connection. The determination of the responsibilities in 
case an interruption occurs is also very simple. The reason for 
this relative indifferent attitude against guaranteed power 
quality standards of the Dutch authorities is that they tend to 
focus on overall standards, which are far more elaborated than 
the guaranteed standards. 
 
Given the fact that the DNOs in the UK are not only DNOs, 
but also act as subtransmission operators, it was felt necessary 
to include Guaranteed Standards 2, 2A and 5 in this paper. 
Although a ₤50 compensation for households and a ₤100 
compensation for other customers in the scope of GS2 seems 
very small, these compensations have to be paid to every 
customer that is affected by the interruption. In case the 
interruption originates from the transmission grid and results 
in one of the very long interruption discussed in GS2, all the 
involved customers are entitled to a compensation, which they 
can claim indirectly from the TNO through their DNO. The 
practice of indirect compensation through the DNO for an 
interruption lasting longer than 3 hours caused by another 
DNO or the TNO is not applicable on the multiple long 
interruptions discussed in GS2A, because such an interruption 
is not taken into account in the GS2A statistics. 

During the period between April 1 2003 and March 31 2004 a 
total amount of ₤731,775 and ₤18,900 was paid out in the 
scope of GS2 and GS2A respectively by the 14 DNOs of the 
UK. One incident is particularly illustrative for the 
effectiveness of GS2: After the catastrophic explosion at 
Burntwood substation on 21 July 2003, the supply of 12,020 
customers of the DNO CN West was cut off for over 18 hours, 
resulting in a total amount of ₤723,450 being paid to those 
customers. GS5 only resulted in the payment of ₤100 in the 
year 2003-2004, so the effect of this GS is negligible. No 
compensation is required for planned interruptions, but 
customers have to be informed two working days before the 
start of the interruption with a written notice. If the customer 
is informed too late about the planned interruption, the DNO 
has to pay ₤20 to households and ₤40 to other customers.  
 
The guaranteed standards in the UK are far more elaborated 
than those of the Netherlands. The British guaranteed 
standards take into account the circumstances of the 
interruption and the number of customers affected and the 
duration of the interruption.  
 
In France the guaranteed standards are separated between 
consumers directly coupled to the transmission grid and 
distribution network operators.  
In the Netherlands and the UK, the contracts between directly 
coupled consumers and the TNO are covered in bilateral 
agreements. In France however, [16] guarantees the directly 
coupled consumer a maximum number of short and long 
interruptions during a 3 year period based on historical 
figures. For an extra 2000 €, extra voltage (sag) measurements 
are provided and a maximal number of voltage sag per year 
are guaranteed. Based on the voltage measurements, RTE can 
propose an improvement of the transmission grid to augment 
the voltage quality, but the necessary construction works are 
paid by the consumer if he accepts RTE’s proposition. The 
consumer receives a compensation for the suffered damage if 
the maximal number of short or long interruptions or voltage 
sags has been exceeded, if damage is caused by fault or 
negligence of RTE or if an interruption lasts longer than 6 
hours. This settlement ensures a reasonable to good consumer 
supply quality without demanding excessive requirements to 
the TNO. 
 
In the UK and the Netherlands a certain amount is paid to low 
voltage (230/400 V) consumers if an interruption lasts longer 
than a pre-determined period. In the UK there is also a 
compensation for multiple interruptions. These laws however, 
are applicable to the low voltage consumer and the local 
subtransmission/distribution network operator. The TNO is 
only mentioned in circumstances when a fault in the 
transmission grid causes the DNO to breach his contract with 
his consumers. In France however, all transmission and 
subtransmission is owned and operated by RTE. Therefore, 
the quality regulation does not only provide regulation 
concerning the low voltage consumer and the DNO, which is 
not covered here, but separate regulation exists concerning the 
responsibilities of the TNO towards the DNO and low voltage 
consumer. As for the directly coupled consumers, thresholds 
are determined concerning the maximum number of short and 
long interruptions, but not concerning voltage sags. The 
responsibilities of the TNO and DNO towards the low voltage 
consumer and of the TNO and DNO towards each other are 
determined in detail.  
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Both the French guaranteed standards for directly coupled 
consumers and for DNOs are far more elaborated than the 
British and Dutch guaranteed standards. However, while the 
French regulation has no overall standards for transmission 
power quality, there is an ENS-based overall standard for 
transmission grids in the UK, and an overall standard based on 
CAIDI and SAIFI for subtransmission/distribution network 
operators in the Netherlands. 
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