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LIST OF ACRONYMS  
 

GNERC Georgian National Energy And Water Supply Regulatory Commission 

GSE Georgian State Electro System 

SAIDI System Average Interruption Duration Index 

SAIFI System Average Interruption Frequency Index 

CAIDI Customer Average Interruption Duration Index 

ENS Energy Not Supplied 

LV Low Voltage 

MV Medium Voltage 

HV High Voltage 

ACOD Average Circuit Outage duration  

ATOD Average Transformer Outage Duration 

FCO Frequency of transmission Circuit Outages   

FTO Frequency of Transformer Outages 

ATI Average Interruption Time 

 
 

 



 

 

1. INTRODUCTION 

This report provides an analysis on energy and service quality for transmission and 

distribution companies in Georgian electricity industry. The aim of the report is to explain 

the approach of setting a performance-incentive scheme, which means that for each 

network operator Georgian National Energy and Water Supply Regulatory Commission 

(GNERC) will determine the annual revenue cap based on the service that network 

operators provide and the level of service provided. To implement a performance-incentive 

scheme, GNERC would require performance information that is not specified yet. 

Under the current regulatory framework, electricity tariff setting methodology is based on 

the principle of so-called cost-plus pricing, under which energy companies must fully cover 

the cost and must keep a part of their profit for capital expenditures and dividends. 

However, there are other more effective methodologies for tariff calculation. As the 

practices of other countries show, energy and service indicators of network operators 

should also be incorporated in the process of new tariff calculation referred to as revenue 

cap. 

The report contains service standards and incentive requirements that are recommended to 

be adopted for each network operator by a regulatory entity in order to improve and 

maintain a proper level of supply quality; also to bridge the gap between electricity service 

indicators currently in Georgia in comparison with the best practices.   

Section 2 provides the information on the main indicators widely used in other countries for 

measuring the energy and service quality in electricity supply industry. The section focuses 

on the following:   

- Defining energy and service quality; 

- Measuring of quality; and, 

- The case of Georgia. 

The data of some performance indicators used in Georgia has been extracted from the 
annual reports of Georgian National Energy and Water Supply Regulatory Commission 
(GNERC). 

Section 3 outlines what steps are recommended GNERC to take in order to initiate a 
process of adjusting tariffs based on performance and to maintain a proper level of energy 
and service in electricity distribution/transmission networks. 

Appendix 1 provides a summary table that shortly describes the current situation in 
Georgian electricity sector. 

Appendix 2 contains the statistic table of System Emergency Outages reported by GSE 
(Georgian State Electro system) to GNERC 

 

 



 

 

2. QUALITY OF ELECTRICITY SUPPLY 

Service quality of electricity supply is an important issue to the consumers and especially to 
the Industry.  Quality of electricity supply means a minimal number of interruptions and their 
duration kept to a minimal period of time. Generally, electricity service quality has three 
aspects: reliability (continuity) of supply, voltage quality and commercial quality. 
 

2.1 Distribution Sector Performance indicators 

This section provides a review of the indicators that are widely used in monitoring 

performance in electricity distribution networks. Some of the Indicators are applied to the 

transmission industry as well. 

    2.1.1 Continuity of Supply 

      Continuity of supply is related to interruptions of supply when the voltage of electricity 
drops to zero. A few numbers of supply interruptions and the short time of drops refer to a 
good quality of supply continuity; therefore network operators are optimizing continuity 
performance of their distribution networks and the regulatory entity, for his part, ensures 
that optimization is carrying out in a correct way.  
 
The basic elements of the service quality regulation instrument are quality indicators 
(describes actual performance of a regulated company), performance standards (specifies 
the minimum level of quality that company supplies to the individual customer) and financial 
incentives (implies the scheme of penalty/rewarding depending on the company’s 
performance, whether the indicator is below or above the annual target performance 
standards). 
 
The principal indicators of supply continuity are related to the duration and frequency of 
interruptions.  Most frequently used indices for measuring long supply interruptions are:  

- SAIDI (System Average Interruption Duration Index) is the average duration of 
interruptions for customers who experience an interruption during the year. It is 
determined by dividing the sum of all durations of service interruptions to 
customers by the total number of customers. This index is commonly referred to 
as Customer Minutes of Interruption or Customer Hours and is designed to give 
information about the average time during which customers’ power supply is 
interrupted. These indices capture the effects of the number of outages, both 
momentary and sustained, as well as the duration of each outage, and are 
usually computed from the past year's or several years' utility data. 

- SAIFI - System Average Interruption Frequency Index - is the average number of 
interruptions per customer during the year and is designed to give information 
about the average frequency of sustained interruptions (those lasting more than 
five minutes) per customer in a predefined area. It is calculated by dividing the 
total annual number of customer interruptions by the total number of customers 
served during the year 

-  CAIDI - Customer Average Interruption Duration Index - shows the average 
length of outage of each interruption in minutes for a one year period. It is 
calculated by dividing the SAIDI by the SAIFI.  



 

 

- ENS – Energy Not Supplied - measures the total energy not served during the 
year. It is calculated by the difference between expected total customer load if 
there were no network interruptions and the actual customer load. 

 
Besides the above mentioned indicators, there also exists an indicator related to 
momentary interruptions, when outages occur due to automatic operations of the energy 
system. Normally, length of a momentary outage is less than one minute. Such 
interruptions are not included in the calculation of SAIDI, SAIFI and CAIDI; they are 
measured by Momentary Average Interruption Frequency Index (MAIFI). These types of 
outages are more important for commercial and industrial end-users than for residential 
customers, because industrial customers’ facilities and equipment are more susceptible to 
supply disturbances.  
 
Monitoring and data collection 
 
Continuity of supply is monitored in different ways in different countries. Differences vary 
from the kind of interruptions and at the level of voltage. In most countries the methods of 
monitoring and data collecting is under development. Distribution companies, as well as 
transmission system operators, typically are obliged to report their performance to the 
regularity entity on the monthly, quarterly and annual bases.  
 
The following table reports classification of supply interruptions: 
 
Table 2.1 
 

Type of Interruption: 

Short Interruptions T < 3 minutes 

Long Interruptions T > 3minutes 

Planned  Interruptions Interruptions when customers have to 
be informed in advance 

Unplanned  Interruptions An Interruption the customer has not 
been informed in advance  

 
 
Continuity of Supply - The Case of Georgia  
 
Georgian National Energy and Water Supply Regulatory Commission (GNERC) in 2009 
adopted quality rules on electricity supply to a distribution network. Three distribution 
companies (JSC “Telasi”, Kakheti Distribution Company and Energo-Pro Georgia) reported 
the data of continuity of supply for the time in 2009 for Q4. Three indicators of reliability: 
SAIDI, SAIFI and ENS are calculated and reported to the GNERC.  



 

 

Since it was the first year and the new system needed refinement, 2010 and 2011 years 
were considered as test periods and the criteria of supply reliability indices has yet to be 
established.  It will be set on a two-year data basis.1 
 
The data is collected by distribution companies and they are obliged to report their 
performance to GNERC on quarterly and annual basis. The table below represents the 
results for the year 20092 and 2010. As the data for 2011 is not available, comparative 
analysis cannot be done whether quality of supply continuity showed increasing or 
decreasing trend. 
 
Table 2.2 Data of Supply Continuity Indicators for Distribution Companies 
 

  
  SAIDI (minute/consumer) SAIFI (frequency/consumer) ENS [kWh] 

  2009 2010 2009 2010 2010 

Telasi city 259.241 645 2.782 5.3 11,695.80 

  Suburbs 71.777 259.8 0.284 0.8 

 
Energo-Pro   1,981.20 10609 10.36 61.7 31,000,000 

Kakheti city 12.1 1292 2.118 9.72 4,471,388 

  Suburbs 40.7 4,610 5.736 24.9   

 
The quality of collected data needs to improve in the future. GNERC must have historical 
data for all indicators from distribution companies to benchmark the actual quality of 
electricity supply and to develop annual targets. If the level of quality is poor, then the 
GNERC must set annual targets of performance. For example, If SAIDI for a distribution 
company is 600 (minute/customer) and customers expect not more than 200 
(minute/customer), GNERC must set a target for each year until the customer’s expectation 
is met.  Benchmarking of network companies in other countries with similar conditions may 
provide guidance on the long-term target. 
 
Example of setting annual target: 
 

Proposed Targets 

 Year 1 Year 2 Year 3 Year 4 Year 5 

SAIDI 
(Minutes/ Consumer) 

 

600 650 500 400 200 

  

                                                           
1
 GNERC Annual Report 2011 

2
 Data is collected only for Q4 



 

 

Before developing annual targets, the regulator must obtain benchmarking data for each 
performance indicator. 
 

2.1.2 Commercial Quality  

Commercial quality of Electricity Supply is the relationship between electricity distribution 

companies and customers provided the specific services, such as meter reading and billing 

accuracy, time to resolve customer complaints, response time to phone calls, time to 

connect a new customer to the network, etc. All these services are covered by various 

types of contracts that are made between customers and distribution companies. To 

achieve a certain level of quality which is expected by a customer, minimal level of 

commercial quality standards and target values are set, in most countries rewarding / 

penalty regime exists as well. 

Generally, to measure commercial quality of distribution companies two types of standards 

are defined: overall and guaranteed standards. 

Overall, the standard of commercial quality is calculated not as the performance of service 

provided to one particular consumer. It must be met to the entire customer base, and in 

case of failure, the company does not compensate the consumer. 

Guaranteed standards of service quality include all services which must be met in each 

individual customer case. In case of failure to perform any of the services of guaranteed 

standards due to internal reasons, the company is obliged to pay to the compensation for 

the failed service to the affected customers.   

The case of Georgia 

In July, 2012 Georgian National Energy and Water Regulatory Commission (GNERC) 

adopted a draft resolution on Commercial Quality Rules of Electricity Distribution Licensee 

Service. The document sets out measurements regarding the commercial quality of 

electricity supply and gives GNERC the right to set the following:  

o Minimum requirements (standards) of service quality; 

o Rules of compensation for service not provided by distribution companies and the 

amount of compensation; 

o Requirements over data recording on a company’s performance; 

o Obligation for distribution companies to submit the recorded information to the 

commission. 

The table below shows the matrix of system performance indicators adopted by GNERC 

with explanations of each quality aspect, minimum quality standards and values of 

compensation in case of failure.
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Table.2.3 Commercial Quality Standards in Georgia 

G
e

n
e

ra
l 
S

ta
n

d
a

rd
s
 

Quality 
indicator 

Definition Standard (Obligation) Compensation 

Time for Informing 
consumers about 
the date and 
duration of a 
planned 
interruption 

Time period between 
the advance notice of 
planned interruption 
and the beginning of 
the interruption 

Maximum 5 days 
Minimum 2 days 

To meet the 
standard 100% of 
the interruptions 
must be timely 
informed 

 --- 

Time for Informing 
consumers about  
an unplanned 
interruption 

Time period between 
the beginning of an 
unplanned interruption 
and the restoration of 
supply  

Maximum 6 hours for 
simple tasks. If 
reconnection 
requires complex 
works the licensee 
shall notify the 
Commission and 
indicate accurate 
reason and tentative 
time of disconnection 

To meet the 
standard 80% of 
the disconnected 
consumers shall be 
reconnected on the 
timely basis 

 --- 

Call Centre’s 
average holding 
time 

Time period until call 
center operator  
responds to the income 
telephone call  

Maximum 30 
seconds 

To meet the 
standard 80% of 
the incoming calls 
must be responded  --- 

O
v
e

ra
ll 

S
ta

n
d

a
rd

s
 

Consumer 
reconnection time 
to the network due 
to non-payment 

Time period between 
the payment of debts 
by the customer and 
the restoration of 
supply to the customers 

Maximum 8 hours 
from payment 
received, or 
submission of bill 
payment invoice or 
making an 
agreement between 
the company and the 
consumer on gradual 
payment   

  Residential 
consumer (LV) – 
20 GEL; Non-
residential 
consumer (LV) – 
30 GEL; AV – 40 
GEL; HV– 50 
GEL (per delayed 
day)                                      

Written response 
to written customer 
inquiries 

Time period between 
the receipt of 
customer's written 
claim and the written 
response of the 
distribution company 

Maximum 10 days   Residential 
consumer and 
Nonresidential 
consumer 20 
GEL (per delayed 
day) 
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Distribution companies are obliged to establish and maintain electronic registers in order to 
meet the criteria of service envisaged by the rules. The regulatory commission will provide the 
licensee with the software necessary to maintain electronic registers and the licensee in his 
side is obliged to use only the electronic registers for its activities developed by the 
commission. 
 
The monitoring process, how distribution companies fulfill the minimal requirements of service 

quality, will start from January, 2013. 

2.1.3 Voltage quality 

Voltage quality is a technical and the most complex part of electricity supply quality. It covers a 

wide range of variation of voltage characteristics from the desired values. Examples of voltage 

disturbances are as follows: 

- Supply voltage variations 

- Rapid voltage change 

- Flickers 

Time for checking 
voltage quality 
and/or meter 
equipment upon 
request of 
consumers 

Time period between 
the registration of a 
customer's enquiry and 
the date of response to 
it (when checking is 
completed and results 
are provided to the 
customers) 

Control and written 
response in 
maximum 10 days 

  Residential 
consumer (LV)– 
10 GEL; Non-
residential 
consumer (LV) – 
20 GEL; (LV) – 
20 GEL; HV– 40 
GEL  (per 
delayed day) 

Registration as a 
costumer and 
guarantee him with 
a supply of 
electricity 

Time period between 
the submission of the 
application on 
registering as a 
customer and the date 
of supplying electricity 
to the customer 

Maximum 5 days   Residential 
consumer - 20 
GEL; 
Nonresidential 
consumer - 40 
GEL (per delayed 
day) 

Connection of a 
new customer to 
the distribution 
network 

Time period between 
the receipt of 
customer's written 
claim for connection 
and the date customers 
is connected to network 

Network connection 
provision period – 
term, identified under 
the package  
determined by the 
Commission  

  50% of 
distribution 
network 
connection fee 
(Per delay of  
network 
connection 
provision period) 



 

 

13 
 
 USAID’s HYDROPOWER INVESTMENT PROMOTION PROJECT (HIPP) 

 

- Swells 

- Voltage unbalance 

- Harmonic voltage distortions 

- Transient overvoltage 

- And many more. 

In a number of countries standard EN 501603 is used as a basic instrument for voltage quality 
assessment. Different voltage quality disturbances are monitored in the different countries. 
Monitoring is performed mainly on high voltage (HV) and medium voltage (MV) substations. 
Table 2.3 below summarizes EN 50160 standard and defines limits and conditions that must 
be fulfilled for the voltage to be considered as a good quality. 

 
Table 2.3 Summary of Standard EN 50160 4 

Voltage 
Disturbance  

Voltage 
Level 

Voltage Quality Index (Limit) 

Supply voltage 
variations 

LV 

• 95% of the 10 minute mean r.m.s values for 1 week (±10% of 
nominal voltage). 
• 100% of the 10 minute mean r.m.s values for 1 week (+10% / -15% 
of nominal voltage). 

MV 

• 99% of the 10 minute mean r.m.s values for 1 week below +10% of 
reference voltage and 99% of the 10 minute mean r.m.s values for 1 
week above -10% of reference voltage. 
• 100% of the 10 minute mean r.m.s values for 1 week (±15% of 
reference voltage). 

Flickers LV, MV,HV • 95% of the Plt values for 1 week. 

Unbalance LV, MV,HV 
• 95% of the 10 minute mean r.m.s values of the negative phase 
sequence component divided by the values of the positive sequence 
component for 1 week (0% - 2%). 

Harmonic Voltage 

LV, MV 
• 95% of the 10 minute mean r.m.s values for 1 week lower than 
limits provided by means of a table. 
• 100 % of the THD values for 1 week (≤8%). 

HV 

• 95% of the 10 minute mean r.m.s values for 1 week lower than 
limits provided by means of a table. 

Mains Signaling 
Voltages 

LV, MV 
• 99% of a day, the 3 second mean value of signal voltages less than 
limits presented in graphical format. 

 

                                                           
3 Standard EN50160 - Voltage Characteristics of Public Distribution Systems - characterises voltage parameters of electrical 

energy in public distribution systems. This is a European standard but it is supplemented in some regions or countries by 

other supplemental standards. 
4
  5

th
 CEER Benchmarking Report on the Quality of Electricity Supply 
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Here we do not consider the case of Georgia, as voltage monitoring does not take a place at 

all. 

2.2 Transmission Sector Performance Indicators 

Some performance indicators of the distribution sector, discussed in Section 2.1, are also 

applied to transmission network. As similar to the previous case, transmission sector 

performance indicators are related to commercial quality and network reliability. 

Commercial quality is associated to the services, such as  

 Number of Voltage and Metering Complaints ( the total number of complaints on quality 

of voltage and metering issues that are issued by a customer via mail or telephone 

during the reporting period) 

 Time for resolving complaints;  

 Number of resolved complaints within a specified number of days and etc. 

The best performance measures used more and more by European TSOs for network 

reliability are the following: 

Transmission SAIDI and SAIFI  

These reliability performance indicators apply to all levels of the electricity industry. The 

formula of the indices in transmission sector is the same as in distribution, just using 

different data. 

AIT - Average Interruption Time - the average duration of an outage expressed in 

minutes per year. It is calculated as total amount of unsupplied energy due to outages in 

the Transmission System divided by the transmitted energy in the system. Calculation 

excludes planned and momentary outages. It is comparable to SAIDI, but instead of the 

number of customers, the amount of not supplied energy is used.  

ACOD – Average Circuit Outage duration - measures the average length of the outage 

and is calculated as the sum of the duration for all transmission circuit outages divided 

by the sum of transmission outages; 

ATOD - Average Transformer Outage Duration – measures the average length of a 

subset of transmission outages caused by transformer issues. It is calculated as the 

sum of the duration for all transmission transformer outages expressed in minutes 

divided by the sum of transmission outages.  

FCO – Frequency of Transmission Circuit Outages  

FTO - Frequency of Transformer Outages  
FCO and FTO are referred to the frequency of outages. A frequency is a measure of the 

rate at which a particular event occurs. It is calculated as the number of times that event 
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was observed divided by the number of times it could have occurred. FCO and FTO are 

simply the numbers of outages of a particular type that occur in a given reporting period. 

The case of Georgia 

In Georgia transmission services are provided by JSC Georgian State Electro System 

(GSE), a 100% state-owned joint stock company. Performance indicators and standards 

of the transmission network as an issue is not yet developed by the Regulator. The only 

data GSE reports to GNERC on annual bases is statistics of system emergency 

outages. Three “performance measures” are counted and reported to the Regulatory: 

number of emergency outages, problem fixing time and electricity not supplied. Appendix 

2 contains the statistics table reported by GSE for the years 2009, 2010 and 2011.   

However the annual data shows improvement of GSE’s performance, those indicators 

are not enough as they do not say much and a new measurement system of service and 

supply reliability should be introduced in transmission network. GNERC should develop 

a performance-incentive regulation and reliability and service standards guidelines for 

transmission system as well, which will clarify what information is required by the 

Regulator from transmission network operators. 

3 WHAT SHOULD BE DONE 

This section provides a summary of the steps GNERC is recommended to take to 

address the issues discussed in this report. 

 

GNERC should introduce a new price regulation where the quality of service in electricity 

industry will become under a system referred to a revenue cap. When electricity tariffs 

are regulated, network operators maximize their profit often at the expense of energy 

services they provide their customers. As practice shows, in order to overcome this 

issue, an adjustment factor must be used in tariff calculation for annual revenue 

requirements. It reflects the actual service and energy performance of the energy 

company. The lower the quality of service, the lower the revenue requirements allowed 

in rates to consumers. Performance-based service quality incentives provide the best 

way of encouraging network operators to move service quality levels toward and 

maintain at the optimum levels. 

 

The first step GNERC should implement is to identify and select the performance 

indicators that best represent the quality of energy and service provided by the 

transmission network companies. 
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Once performance indicators are determined, then annual targets must be developed for 

these indicators. In deciding how to set targets for performance indicators, GNERC can 

choose, either to use the best practice, or to apply to network companies their own 

recent performance as a benchmark. Generally, to get rid of further difficulties, the 

second approach is recommended and the regulator uses the information on network 

operators’ recent activities as a guide. But in the Georgian case, as there is a lack of 

data on the level of service that the network operators provide, a review of the 

performance in other European countries may provide reasonable targets until the 

enough data on Georgian network operators is obtained. 

 

The process of setting of tariff adjustment contains many steps. Below are the actions 

GNERC is recommended to take: 

 

1. Establish a set of indicators of energy and quality performance for network operators 

2. Establish template forms for the network operators to use for collecting information – 

provide a general guide on how the information is to be collected, analyzed, stored 

and reported. 

3. Collect and analyze historical data on the transmission networks and benchmark 

network operators from other countries. 

4. Collect and store data of performance electronically by energy companies 

5. Set targets and long-term standards of performance for each energy company 

6. Modify the tariff formula - develop a tariff adjustment mechanism for service and 

energy quality performance 

7. After a rate period has elapsed, collect data on performance indicators. 

8. Analyze data by energy companies and reporting of actual performance to the 

GNERC 

9. GNERC should review the data, confirm and re-establish targets 

10. GNERC should adjust transmission tariff based on actual performance 
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APPENDIX 1 

This summary table briefly overviews the current situation in electricity sector of Georgia. 

SUMMARY TABLE 

National Legal Framework Regarding 
Quality of Service 

Decree on "Adoption of Commercial Quality Rules to 
Electricity Distribution Licensee Service" (in force since 
July 5, 2012) 

Institutional Actor / Responsibility GNERC as a regulator in electricity sector is responsible 
for quality of supply service control; Establishes, monitors 
and enforces quality standards. 

Methodology of Tariff Calculation Regulated Tariff Methodology  

Aspects of Service Quality  Commercial quality; Continuity of Supply 

Commercial Quality Standards  Overall and Guaranteed  

Used Standards for Commercial Quality - Informing consumers about the date and duration of 
disconnection; Duration of call center operator response 
over the phone; 

- Reconnection of unpaid consumers to the 
distribution network; 

- Reasonable response to the consumers’ written 
applications; 

- On site control of voltage quality and metering 
equipment per customer’s request; 

- Registration of a customer and guaranteed 
electricity supply;       Connection of a new customer to 
the distribution network. 

Standards for Continuity of Supply  SAIDI, SAIFI, ENS 

Target Values / Typical Values Not Defined 

Methods of data collection Distribution Companies are Obliged to record interruptions 
and report to Regulator Entity on quarterly and annual 
bases. (New Electronic System for data collection is  in the 
process of development under the new regulation)  

Resolving Disputes Customers complaints are handled by the Regulatory 
Entity (GNERC) 
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APPENDIX 2 

Statistics of System emergency Outages reported to GRENC by GSE 

Statistics 2009 2010 2011 

Total Number of Emergency Outages 20 15 6 

Number of System and / or Local 
Disturbances, Unplanned Outages: 

  418 268 

Outages (500 KV lines):       

      - Number of Emergency outages 4 4 2 

     - Time for fixing the problem (hour) 2.97 16.57 1.13 

     - Electricity Not Supplied (mill kWh) 1.74635          5.181492  0.332573 

Outages (330 KV lines):       

      - Number of Emergency Outages 0 0 0 

     - Time for fixing the problem (hour) 0 0 0 

     - Electricity Not Supplied (mill kWh) 0 0 0 

Outages (220 KV lines):       

      - Number of Emergency Outages 3 3 2 

     - Time for fixing the problem (hour) 1.28 1.5 15.06 

     - Electricity Not Supplied 0.0558 0.762201 0.136500 

Outages (110 KV lines):       

      - Number of Emergency Outages 12 6 2 

     - Time for fixing the problem (hour) 20.18 11 0.4 

     - Electricity Not Supplied (mill kWh) 1.156 0.314337 0.074000 

Outages (35 KV lines):       

      - Number of Emergency Outages 0 2 0 

     - Time for fixing the problem (hour) 0 28.4 0 

     - Electricity Not Supplied (mill kWh) 0 0.25 0 
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