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Service Quality Regulation

- Performance (Output) Regulation -

Power Quality

Commercial

guality

Continuity
of supply

S

Voltage
guality

Supplier

—

Supply voltage variations
Rapid voltage changes

Flickers (voltage fluctuations)

Supply voltage dips

Supply voltage swells (temporary power frequency ove
Voltage unbalance

Transient overvoltages
Harmonic distortions

Interharmonic, subharmonic voltages

TSO

DSO
rvagltages)

Mains signalling voltages superimposed on the supply
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State of the Art

¢ VQ regulation is still a green field
numerousssues require further analysis

¢ In majority of European Courggetatory instruments
Introduced in the area of VQ cammetechniceddicators

¢ GS or OS on investigating voltage complaints
¢ MQS are still not employed for technical indicators

¢ limited avalilability of VQ measurements at syste
as well as for individual customers

¢ absence of enforceable performtarmards for
several quality indicators
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State of the Art

¢ In theegulatory process VQ regulation is usually the latest dev

¢ growing number of regulators are engameutanng campaigms
measure actual level of VQ

good knowledge of the real sitimigireliminary step towarys an
kind ofegulatory intervention

¢ revision of the technical norms

as with all Nt ec
regulators have so far mostly relayed on the E

In recent years regulators have begun to reg:
EN 50160 as not being completely adequat
for the purpose of customer protection




.iEIHP Voltage Quality

Standards & Norms

¢ EN 50160
¢ defines and describes characteristics of
supply voltagepublic distribution netwo the reason why {haits

(with voltage levels u.Bﬁck\)’ N contained in the normnarteye
under normal operating conditions satisfactory for regulatory

¢ does not describe typical or average situation of VQ levels in Europe
maximum (worst) values of voltage characteristics under normal oper
conditions

regulation aims at uphold o, limits are too loose
|l ncrease of t VQ in Europe is already bette

stricter VQ standards are req




_,. Norway - minimum stani 3 o j epft i GMe% c | aus e
EIHP Vo

| on the number of dips per ;01\ for averaging measured values
France - voltage dip con

per year are comprised in

customers (only >30% Ur _
Standa e.g. standard commitmen Norway and Hungaryl minute RMS valu

e are evaluated for supply voltage variatio
high vuiaye newuiks

¢ Drawbackgreventing EN 50160 form being a comprehensivg
guality standard

¢  binding limits too loesaot satisfactory for regulatory purposes

A\ 4

¢ scope is limiténlmedium voltage (35kV) networks aneHsetow——

¢ many of the most costly and common voltage disturbances (evepts
swellsyio not have binding lifomdy indicative valueshot useful for

regulatory procggerformance standards could not be linked to indic
values)

¢ Mmanycharacteristics are evaluatées®mthan 100% of the measure_r1,1en
intervalThis allows:

L Rsiiibietia ekt o aiatatiaa \VOltage unbalance,
limits should be defined based on the impact to the custom ey R ittt at IR IC [

harmonisation between countries regarding monitoring of vSASHINRESIUEU{)E

Z dips should be uniformly classified on magnitude and du
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Standards & Norms

¢ Fundamental references for VQ in Europe

EN 50160:2010

approved by CENELEC on 01/03/2010 as EN 50160:2010

CENELEC members (e.g. Croatia) are bound to comply with the
CEN/CENELEC Internal Regulations which stipulate the conditions
this European Standard the status of a national standard without ar
alteration

document is the result of an intensive cooperation between CENEL
CEER

The following dates were fixed:

¢ latest date by which the EN hasmplesnenteat national level by
publication of an identieséibnal standard or by endorsement

¢ latest date by whichrib#onal standards confliatitigthe EN have

to be withdrawn 2013-03-01

10
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¢ main differences frieh 50160: 2007

¢ hew organization of the documgnalgying clauses related to
events and continuous phenomena

¢ modification of some definitions and completion by some new
definitions

¢ nhew Clause 6 relevamoltage characteristics in high voltage
networks

EN 50160:2010

11



VOItag = TABLE 3.5 NATIONAL VOLTAGE QUALITY REGULATIONS OR STANDARDS
E |H P Quality THAT ARE DIFFERENT FROM EN 50160

Voltage characteristics in EN 50160 Countries with a different regulation or standard

Supply voltage variations ES, FR*, HU, NO {only for LV customersj,

PT (only for EHV-HV customers)
Flicker NO (requirements for both Pst and PIt),

PT (only for EHV-HV customers),

NL {maximum limit for PIt)

Standards

Voltage dips NO, FR* (customised engagement on request only for MV and
Future trends HV customers

Voltage swells NO, FR*

Transient overvoltages FR*

Voltage unbalance FR*, NO, NL

Harmonic voltage FR*, NG, PT (only for EHV-HV customers),

NL {maximum limit for THD, 5" and 7" harmonic)

Interharmonic voltage None

Mains signalling voltage Nohe

Single rapid voltage changes NO

¢ some NRA have already gone beyond EN 50160
¢ too early now to tell if this will be a general trend in the future

¢  some countries will probably always refer to EN 50160 no matter hc
limits or definitions may be

¢ some countries will instead chdbselaveboption:
c adopting definitions and measurement rules given in international standards (

50160, adequately revised)

c and introducing national VQ limits and requirements by the NRA

¢ the future will depend upon how satisfactory future editions of international
(e.g. EN 50160) will turn out to be

12



.iEIHP Voltage Quality
Guiidtehres forService/BroviderstiRepantng t

¢ Welbbased applicatifwm the VQ shall enable service providers reporting to tr
¢ Webbased applicatisimall enable reporting on the following key VQ paramet

Supply voltage variations

Voltage dips and transient overvoltages
Flickers (voltage fluctuations)

Voltage unbalance

Harmonic distortions

Mains signalling voltages superimposed on the suppl
Power frequency
¢ VQdata shall be collected by way of
c continuous monitorigheé/Qin the transmission and distribution networks

c periodic monitoringplanned systematic weekly measurame isnditioned by
customer complaints
¢ Webbased application shall ersanlece providegosreport on:
c general datnd
o data on VO 13




.*. _ NRA shall establish a set of
EIHP Voltage Quality mandatory general data

Guiidtehres forService/BroviderstiRepantng t

¢ General datacontinuous monitoring
¢ hame of measuring points and location of the continuous monitoring

¢ Status of equipment for continuous monitoriv@of the
¢ total number of measuring points in HV network
¢ share of established continuous monitoring in HV network with respect to the
¢ total number of measuring points in MV network
¢ total number of measuring points
¢ General dataplanned systematic monitoring:
¢ nhumber of systematically selected measuring points
¢ results of the analysis of measured values (in percentage)
¢ General dataomplaints:
¢ nhumber of complaintd/@n
¢ Status of the network W@eEnsmplainte@mpliancer norcompliance)

¢ brief analystd the situation, accompanied with a comment thateschyotesn of

events which appeared due to Force Majeure of major regional extent
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Guiidtehres forService/BroviderstiRepantng t

Data on VQcontinuous monitoring
differentiated per voltage levels and objects/network connection points

O O O O 0O 0

number of weeks under monitoring
number of inconsistent weeks (aicpmg@hance with binding limits)
number of consistent weeks
number of weeks, during whicbammpliano&ith binding limits for the follow
VQ parameters have been observed:

Supply voltage variations

Flickers (voltage fluctuations)

Voltage unbalance

Harmonic distortions

Mains signalling voltages superimposed on the supply voltage

Power frequency

15
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Guiidtehres forService/BroviderstiRepantng t

¢ Data on VQcontinuous monitoring:

¢ from the measurements service provideaahatbe and regorthe NRA
the following VQ indicators:

VQ indicator at HV level

VQ indicator at MV level

Supply voltage variations VQ indicator at HV level
Supply voltage variations VQ indicator at MV level
Harmonic distortions VQ indicator at HV level
Harmonic distortions VQ indicator at MV level
Flickers VQ indicator at HV level

Flickers VQ indicator at MV level

O 0 0 0 0 0 0 0

16
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Guiidtehres forService/BroviderstiRepantng t

C

¢

¢

¢

Data on VQperiodic monitoring:

¢
¢

Se

¢

reporting on periodic monitoring covers:
planned systematic weekly measurements
customersod complaints on VQ

rvice providers shall:

keep and maintain all inputwhatarlying calculation of the VQ pardoreter
a minimum period of three regulatory frameworks or at least 10 years

for the duration of this pekeep and maintain all available documentatio
about the customerso compl aints

keep records for all parameters whose values have exceeded VQ stal
which theervice provider have identified as the Force Majeure or exter
cause

notify causes and documfentsach such incident in the appropriate form
17
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Guiidtehres forService/BroviderstiRepantng t

¢  Service providers shall:

¢ Intheannual reports to MIRA disclose all data on\li#or the previous
year

¢ thereporting shall be made before 15 Febthargurrent year for the
previous calendaryea

18
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Guiaehees foeService/ ProviderstiReporting

Customers

¢ Service providers shall:

¢ Inforntustomerabout th®Qon their websitesce a yedattaching a note
to the bjll

¢ this information shall be prowdhoh 15 days after the service providers
reported the same data tolR&

¢ on their websites infoustomerabout validQ standards, bylaws and othe
documentsstablishing the minirM@quality standards

Penalties are foreseen in only a few countries for cases in whic

guality standards ac¢ met

¢ PQG notify customers of compensation and refund arratige aeits if

the VQ standards are notf{coeipensation payments shall be automatic:

issued to the customers ) 19
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RecommendationsGomn Com plaiatrd andisagréro

¢ National regulatory frameworlobhgé system operators to provide individual
measurementsen requested by customer

¢ Therequest can take form of:
c Complaintcustomer detects problems due to the poor VQ
c Enquiry customer is interested in knowing the VQ supplied at their connect

¢ Incase of a request

national regulatory framewor customer have right to instal

shall require the TSO/DSO ta own VQ recorder which mus
provide and install VQ record comply with technical standz
the customer premises for a ¢ and/or technical criteria

time period

accepted/defined by TSO/DS

measuremerdaslopted by system
operators as valid
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RecommendationsGomn Com plaiatrd andisagréro

¢ VOQmeasurement costs

paid by the requesting customer
paidby the requesting custo if voltage characteristics comply

performance standards

costs shall be established and published each year by the NRA

¢ After the monitorimagfional regulatory frameworkokitige system operators
communicate to the customer the following information:

¢

O 0 0 0 0

Monitoring period

Type of equipment that was used in the monitoring
Type of voltage disturbances that have been registered
Analysis of the regulated values or limits fulfilment
Entity responsible for the disturbance

Deadline to solve the detected problem if standards/codes are not met
21
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RecommendationsGomn Com plaiatrd andisagréro

¢ theSPshall establish and impleameomplaints procedurkich shall be

¢

¢
¢
¢
¢

effective aimed at solving the problem

readily assessableclearly set out procedures and responsibilities
speedy time limits

confidential protected privacy of the individual customer
integrated wi t h t he organi zationos

¢ SP shall be requiredotablishon the back of all kallshort description of how to
make a VQ complaint

¢ SPshalberequired to attempt to resolve all relevant cdmfamtsferring a
complaint to thiRA

¢ complaint must be closed bgRhewritingvithin given time period
and the customer shall be provided with the contact details of the NRA
should the customer wish to escalate the complaint

22
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RecommendationsGomn Com plaiatrd andisagréro

¢ theNRAshall béegally assignadesponsibilitydeal with unresolved complaint
between customers and system ogerator

¢ NRAmay
c provide biding decision focompliance to TSO/DSO
c impose a fine

c oblige TSO/D30@correct the problem
c put in place a resolution for the customer

¢ TSO/DSO shall

¢ introduce and keep bloek of complainseferably in alectronic form

¢ accept ancegister each writsé@ complajrds well as regulanhalyze
the records the book of complaints

¢  (in the annual report orQQb&to the NRA) publiBlk results of
measures takemrespect of the complaints haadtingake them
publicly available to the customers on the web pages

23
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¢

RepoitinG Guidelnes-for EnChBemnchmarki

Follow the guidelines and the templates established bydhe CI
the purposes of the benchmarking on the quality of electricity
all measurable aspects, including on the voltage quality.

The parameters of the voltage quality fully match@e CEER
benchmarks ensuring thereby full compatibility at the Energy
Community level.

24
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Guitdehres fornD atal€ollecting

Collecting data constrained by cost of:

¢
¢

installing measurement equipment
maintaining the measurem@cess

Specifieof VQ measurement:

¢

VQ is customer spe¢ifio closely located customers may not experience the
VQ problems)

not practically feasible to centralize data collection (e.g. SCADAstatation
of specific VQ recordeneeded

continuous phenomena detectable by occasional meas8mgseTnhitoring
period} voltage events occur rarely and continuous monitoring is necessa

specific VQ recordshsll _ _
NS EUE R ilelsls not economically feasible

the point of connection

each customer
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Guitdehres fornD atal€ollecting

¢ In practice VQ data are collected by means of:

Continuously to obtain a general picture of the level @

e [peTiE o e dETETE (at least for voltage events since they occur ra

Occasionally / Individually

at the point of connection upon a cus
complaint or enquiry
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Guitdehres fornD atal€ollecting

¢ Continuousonitoring:
¢ mandatory monitohdy/Q at systdevel i:iot comman EU
¢ Exceptions:
¢ Hungary
¢ regulator owns VQ recorders that are installed each semester i
DSO on the LV

¢ Norway

¢ regulator has introduced a mandatory requirement for each net
company to monitor VQ continuously

¢ companies have to identify a number and location of represent
measurement psint

SP shalldevelop and install VQ continuous monitoring sys

with a commitment or the involvement of regulator
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Guitdehres fornD atal€ollecting

¢ Occasionally/Individual monitoring:

service providers shalkgally obliged provide individual VQ verification uj

request of customers experiencing VQ problems

¢ VQ data that study suggests to be collected either through continuous or peri
monitoring previously presented

¢ Measurements shall be carried out according to technical norms

CENELEC adopted nii#@ 61008-30 as a norm defining measurements methc
EN 50160 voltage characteristics

iInstruments shall be compliant with IE€-8D0@Quirements

¢ CEER%Benchmarking report suggestsorder to able to determine actual
performance of networks, VQ monitoring shall be performed for at least 3 yes
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RecommendationstoadGriadualuntroductio

of Regulatory Instruments

¢ VQisextremeltechnical and complex subjaatvolvement of regulatothis area
Isextremely recent

¢ compared to other two areas of service quality reyQaisostithfat a preliminary
stage

General framework for VQ regulati®i® instruments usually employed

Collecting informatio

Delivering an Favouring markee

Brotecting the wadrst

Objectives and making it efficient average mechanisms and
: served customer : "
available level of quality competition
Instrument Measu_rmg Voltage quality Premium quality
campaigns standards contracts

29



