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1.0 LIST OF ACRONYMES 

Acronym Term 

DAP Day Ahead Planning  

ESCO Electricity System Commercial Operator Ltd. 

ETM Electricity Trading Mechanism 

GEMM Georgian Electricity Market Model 

GNEWRC Georgian National Energy and Water Supply Regulatory Commission 

GSE Georgian State Electro System 

PP Partial pool 

BM Balancing market 

HIPP Hydropower and Investment Promotion Investment Project 

HPEP Hydro Power and Energy Planning Project 

HPP Hydropower Plant  

IT Information Technology 

MAP Month Ahead Planning 

DAP Day Ahead Planning 

MoE Ministry of Energy 

MO Market Operator 

MP Market Participant 

MW Megawatts 

TPP Thermal Power Plant 

TSO Transmission System Operator  

TWh Terawatt Hours 

USAID United States Agency for International Development 
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2.0 BACKGROUND 

The first phase of \ electricity market development in accordance with GEMM 2015 is 
characterized by the two types of trade (bilateral contracts and balancing 
mechanism) implementation, carried out on an hourly basis. 

The general approaches for this market are shown in report “PROPOSED 
APPROACHES TO TRANSITION TO HOURLY BASED ELECTRICITY MARKET IN 
GEORGIA. STAGE 1”, November 2013, prepared within HPEP project funded by 
USAID. 

The main objective is the development of pricing system for proposed contracting 
and balancing sectors of trade. 

Thus, this report is devoted to the development of pricing for contracting as well as 
for balancing markets. 

In addition, when developing those mechanisms the specific factors in Georgia must 
be considered: 

 Prevention of a sharp rise in prices for generation. In this sense, it is 
impossible to apply the price liberalization. 

 Accounting of unpaid electricity flow to Abkhazia generated by Enguri/Vardnili 
HPPs. It is obvious that eventually the Georgian consumer subsidizes this 
flow. Of course the payment by Abkhazia would be most appropriate (Enguri 
HPP generation allocation problem must be adjusted separately). In this case, 
Abkhazia would not be different from Energopro (distribution company) having 
it’s own generation. However, these changes cannot be expected in the near 
future, so this report primarily discusses possible options for determining 
prices on Georgian market taking into account "free of charge" flow to 
Abkhazia. 

Development of the electricity market (stage 1) requires pricing system which will 
restrict prices from sharp increase. 

The fact that Abkhazia’s flow has a relatively big weight (in 2013 it is an 
approximately 20% of Georgian domestic consumption) and likelihood, that “free of 
charge” conditions will not be changed for Abkhazia region in the coming years, 
creates significant challenges and influence on prices in Georgia. To overcome this 
issue appropriate restrictions need to be implemented as electricity market develops. 

3.0 APPROACHES TO ACCOUNTING UNPAID FLOW TO 
ABKHAZIA IN PRICING METHODOLOGY 

3.1 ANALYSIS OF FLOW TO ABKHAZIA 

Fig. 3.1 shows average Enguri and Vardnili HPPs generation for 2008-2010 (2010 – 
high water year) and flow to Abkhazia for 2013 (maximum during some years) by 
months (ESCO’s data). 
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Fig. 3.1. Historical monthly electricity volumes 

 

 

Based on monthly volumes it is possible to subsidize flow to Abkhazia through 
Enguri HPP tariff due to this generation excess over Abkhazian consumption, even 
in winter (e.g. for January the average generation of Enguri is 226GWh calculated 
based on 2008-2010 statistics, flow to Abkhazia in January 2013 is 210GWh).  

This mechanism is to allocate all costs only to a portion of the generation (for 
domestic consumption) to approve tariff by GNEWRC. According to the preliminary 
information available at the moment this approached were used on current 
Enguri/Vardnili tariffs. (information needs to be verified). 

If so, then taking into account that Enguri’s approved tariff is $7/MWh (domestic 
consumers pay by this tariff), average annual Enguri generation – 3600GWh and 
flow to Abkhazia about 1600GWh the required costs for Enguri are $14 million. If 
Abkhazia paid for flow, the required Enguri tariff would be $3.9/MWh.  

Thus, the additional financial burden for the Georgian consumers is about $ 6.2 
million, which determines the increase in the average price of generation $0.77/ 
MWh at the level of domestic consumption 8085GWh and flow to Abkhazia 
1605GWh in 2013 (see Table below). 

Enguri HPP annual generation in GWh 3600 

Annual flow to Abkhazia (2013) in GWh 1605 

Georgian domestic consumption ( 2013) in GWh 8085 

Approved Enguri HPP tariff in $/MWh  7 

Annual costs for Enguri HPP in $M (in case of subsidies through tariff) 13.965 

Required tariff for Enguri HPP without subsidies in $/MWh 3.88 

Subsidy in $M  6.24 

Domestic tariff increase in $/MWh 0.77 

 

Itself today, this amount is not critical, however, the situation can only get worse. 

When load increases, the required amount of Abkhazia subsidies will grow, as well 
as expensive generation weight to increase in the average price for Georgian 
consumers due to lower share of Enguri in domestic consumption growing. 

Thus in the future it will be necessary to consider the subsidies in tariffs of other 
generators, including TPPs (which will cause the increase in the price of generation). 
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Besides the application of this approach requires a high accuracy of long-term (at 
least annual) planning, as the calculation of tariffs is performed in advance and for a 
long time and in case of difference with the actual regime can get more financial 
imbalances on the market. 

The above calculations of generation price increase reflect the fact that subsidies are 
held only by the Enguri HPP and not actual costs of generation covering the flow to 
Abkhazia. 

However when considering the hourly load shapes the situation is fundamentally 
different. 

Unfortunately, the authors do not have historical hourly metering data of power 
generation by these power plants and Abkhazia’s consumption, so the following 
analysis was performed on a scheduled hourly data only for January 2013, provided 
by GSE. 

Analysis shows that it’s impossible to physically cover Abkhazia’s load by Enguri 
(even with Vardnili HPPs) during a normal day by hours (Fig. 3.2 and 3.3) Load of 
Abkhazia reaches 200MW at night.  

Since Enguri generation is lower than 200MW during night, we can conclude, that 
the physical flow carried out power plants, including TPPs too. 

Fig. 3.2. Planning load shapes for January 19, 2013 
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Fig. 3.3. Enguri and Vardnili HPPs Generation minus Abkhazia’s consumption 

 
 

3.2 OPTIONS OF OFFSETTING UNPAID FLOW TO ABKHAZIA IN PRICING SYSTEM 

Fig. 3.2 (GSE’s planning data for January 19, 2013) shows that most of the day the 
physical flow to Abkhazia is covered by other much more expensive power plants not 
by Enguri and Vardnili HPPs. 

Thus, the amount of subsidy is considerably more (over the years it will continue to 
grow) than the above case of its determination on annual basis. 

Unfortunately, the absence of actual metering data does not allow accurately 
estimate the necessary volume. 

However, the purpose of this report is to develop possible options for pricing on the 
new hourly market (pricing mechanisms) and the above analysis was needed 
primarily in terms how this factor can be considered in the pricing system. 

Given, that there is no clear hourly contracts between Georgia and Abkhazia, 
Abkhazia at first glance could be considered as a participant of balancing market 
(according to the proposed methodology Market Participants (MPs) participation on 
the balancing market is defined as the actual capacity minus the sum of bilateral 
contracts for each hour). 

In this case, subsidizing would be carried out by balancing market participants only. 

However, it is a significant financial burden for balancing market participants due to 
the amount of the flow to Abkhazia. 

So we propose to divide subsidy into two parts, one of which is covered by 
participants active on bilateral contracting market and second part - through the 
balancing market participants. 

4.0 MAIN PRINCIPLES OF PRICING ON CONTRACTING MARKET 

Contracting sector is covered by 3 types of bi-lateral contracts: 

1. Partial pool (PP) on monthly basis; 

2. Based on MPs’ free negotiations on monthly basis; 

3. Daily agreements; 
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4.1 PRICING IN PARTIAL POOL 

The main objectives of Partial Pool (PP) are; protection of domestic consumers and 
fair generation allocation, especially expensive generation. 

The structure of partial pool should be determined from these createria. It should 
include all off-takers and selected by MO generators depending on the season (Fig. 
4.1). For example, for the summer, when TPPs of Georgia are not operating, the 
schedule may include only Enguri, Vardnili, etc. (i.e., low cost electricity 
production).For the winter, when Georgia has a shortage of electricity, the TPPs can 
be included in this schedule to allocate fairly the expensive electricity among all off-
takers. 

Fig. 4.1 Structure of partial pool 

 

In general the portion of each generator production for each off-taker in partial pool is 
determined in proportion of consumption for each hour. 

However there are several reasons that should be taken into account in the 
calculations. 

Selected generators can participate in PP not by 100% of planning capacities based 
on Month Ahead Planning by following reasons: 

 Possible participation on other sectors of trade (e.g. to create incentives part 
of generation can be sold based on free negotiations); 

 Part of expencive generation (e.g. TPPs) can be included in PP for average 
price minimization and domestic consumers protection; 

 E.g. Energopro owned generation can also be partially included in PP 
(obviously its relatively cheap generation will primarily be used by the 
company) 

Consumption of off-takers is a base for generation allocation, but it’s very important 
to have fair allocation. Based on consumption only e.g. Energopro can get big part of 
Enguri generation. At the same time it can sell own generation to Turkey and get 
more profit. It’s evident that the conditions for off-takers are unequal. To avoid this, 
HPEP suggested to allocate generation in the proportion of consumption minus own 
generation which is not involved in the PP. 

Partial pool calculations based on above approach show that for each hour the price 
is same for each off-taker. 
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However monthly average prices are different due to structure of consumption (form 
of load shapes) between off-takers, e.g. Georgian Manganese (constant 
consumption by hours) and Telasi or Energopro. 

Currently in Georgia the night price is bigger than at peak-time, especially in winter 
when old units on TPPs are operating. At same time cheap Enguri HPP is used 
mainly at peak. Therefore offtakers such as Georgian Manganese are in worse 
conditions. 

To avoid large variations in price in the algorithm we provide the option to change 
the generation allocation of each generator by introducing priority coefficients for off-
takers. This objective can be achieved through generators prices differentiation by 
hours also. 

Priority coefficients allow to change costs of Abkhazia’s flow too as well to take into 
account this flow covering parts on contracting and balancing markets. 

Proposed algorithm is following 

 

 

 

In this algorithm the point of contracts conclusion is a generation node and losses 
are taken into account as a average market loss percentage. 

In case when Abkhazia pays for electricity it is a off-taker as others. 
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In case of unpaid flow the payments of each consumers must be recalculated. 

Assume that Abkhazia is a off-taker N. So for each of n -1 domestic off-takers       
total sum will be 

 

 

For final decision regarding partial pool structure by seasons, shares of generators 
and off-takers priority coefficients determination the simulations based on real data 
must be done. For this within HPEP project appropriate software was created and 
installed in ESCO. 

Taking into account the necessity of price minimization (domestic consumers 
protection) the average daily prices of generators using in PP must be no more 
than approved tariffs by GNEWRC  

4.2 PRICING FOR MONTHLY CONTRACTS BASED ON FREE NEGOTIATIONS  

This type of contracts is characterizied by free negotiations between market 
participants as practiced currently, but must be concluded on hourly basis, which will 
cause some challanges for MPs on initial stage. 

The potential for these contracts is determined as MAP minus sum of capacities of 
bi-lateral contracts calculated through partial pool.  

At present time such contracts are concluded by monthly energy volume (one 
figure). 

3 options are possible for transition to hourly contracts: by hours (this option might 
be difficult for MPs on initial stage), average capacity (monthly volume is divided on 
number of hours for planning month) and by time zones during the day (Fig. 4.2). 

Losses are accounted as in partial pool. 

Fig. 4.2. Possible contracts capacities 

           

The prices for such contracts are negotiable without any restrictions. 

It’s evident that prices in such contracts will not be considerably higher than 
approved by GNEWRC due to irrelevance for the buyer to conclude contract for a 
month at a high price taking into acount presence of daily agreements options. 
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4.3 PRICING FOR DAILY AGREEMENTS  

Planned load shapes for a day ahead minus sum of bi-lateral contracts on monthly 
basis (two types) for each hour of planning day is a potential for daily agreements. 

Note that in dependence of capacities of DAP and sum of monthly contracts for each 
hour the Purchaser can be Seller and vice versa (Fig. 4.3). 

Fig. 4.3. Options of daily and monthly contracts for a hour 

 

 

There are some possible options for daily agreements. 

Option1. Daily agreements MP-MP. Market participants can negotiate for volumes 
and prices by hours.  

This option has some difficulties for realization due to limited time (only few hours to 
complete the contract on day before) and lack of experience of market participants at 
this phase. It’s possible for this stage and maybe necessary to increase planning 
period, e.g. for day N planning process can start at day N-2 or N-3. 

The probability of covering 100% of DAP volumesin this case is low. 

Option 2. Daily agreements MP-Trader. Market participant can negotiate with 
trader for volumes and prices by hours.  

Today the only trader is ESCO which can find necessary free volumes on market 
easily to and maybe it’s possible to keep within the time frame for the day N-1.  

Here, as well as in Option 1 the failure to cover 100% of DAP by contracts is quite 
possible. 

Option 3. Daily full pool. 

In order to cover 100% of DAP load shapes full pool concept can be used. MPs 
participate in full pool by their DAP load shapes minus sum of monthly bi-lateral 
contracts for each hour of a planning day. 

In this case system hourly balance is ensured even when off-taker is a Seller of 
additional volume.  

The disadvantage of this approach is possible high average price which may be 
unsatisfactory for the buyer. In this regardit is necessary to apply the system of price 
restrictions. For example, for generators the prices not higher than approved tariffs 
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should be applied, the sale of surplus electricity by off-takers must be characterizied 
by prices no more than purchased in monthly partial pool by hours to avoid making 
extra profit by overstating forcasted consumption. 

Option 4. Daily partial pool. 

To satisfy acceptable prices for off-takers the daily partial pool concept can be used. 
For this option the bids of MPs must be provided. Then Market Operator will 
determine participants in this pool (off-takers, generators both) and calculate 
volumes of bi-lateral contracts and appropriate required payments. 

In this case also it is unlikely to cover 100% of DAP load shapes and additional 
required volumes must be sold/purschase on balancing market taking into account 
“take or pay” principle of bi-lateral contracts. 

For all above options the losses are accounted as in monthly partial pool. 

Other options. 

The combination of above options can be considered also. 

The final decision should be made based on a detailed analysis during the 
simulation, which should include an analysis of prices on balancing market 
too (see Chapter 5) 

5.0 MAIN PRINCIPLES OF PRICING ON BALANCING MARKET 

Trade on balancing market in accordance with HPEP proposed concept to transition 
to hourly market is determined by capacities of actual regime minus sum of bi-lateral 
contracts by hours for each market participant. As mentioned above in dependence 
of sign of deviation Purchaser can be Seller and vice versa (Fig. 5.1). 

Fig. 5.1. Balancing market volumes determination 

-  

 



 

HYDRO POWER AND ENERGY PLANNING PROJECT (HPEP)  

The deviation at sell node must be paid by purchaser, therefore additional losses in 
comparison with planning values must be allocated. 

 

where 

ΔLossesh – additional losses due to deviations  for hour h 

Gakh, Gckh – actual and contracting generation for Generator k (generator or importer) 
for hour h  

Lakh, Lckh – actual and contracting (with planning losses) consumption for Off-taker f 
(off-taker or exporter) for hour h  

Payment for purchaser p for each hour h is determined as 

 

Paymentph – sum to be paid by purchaser for hour h,  

Th  - average price on balancing market for hour h,  

Paph, Pcph – actual and contracting (with planning losses) load of Purchaser p for hour 
h,  

 f – purchasers on balancing market (different by hours)  

As mentioned above it is not possible to use full-fledged balancing market (with price 
bids) for this stage of market development. 

Thus, the appropriate balancing pricing system should be developed. 

The balancing mechanism is a deviation market in reality, on which the MPs should 
pay for deviation as a penalty. 

Balancing prices usually should be higher than on contracting market, but difference 
must be in reasonable limits to avoid a price shock. It can be achieved by using 
some special mechanisms used in calculations, e.g. participation of generators share 
in partial pool, restriction of the prices for electricity offers on balancing market, etc. 

Taking into account that the contracts on the market are financial and not physical 
it’s easy to ensure lower prices on contracting market than on balancing one 
considering the lack of generation surplus in Georgia at present and no real 
competition. 

In principle either marginal or average prices can be used on the balancing market. 
It’s not recommended to use marginal prices at this stage, as in case of no 
competition between generators, prices will be determineed by the prices of import 
or TPPs the most time of the year, which will lead tio significant increase in prices for 
the end-users. So, in the formula mentioned above, average price of generators 
participating on the balancing market is recommended to be used. 
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In case of no bids in order to minimize prices of generation in Georgia, it’s 
recommended to use tariffs approved by GNEWRC as a base. However, to create 
some incentives for generators it’s possible to use some increasing coefficients to 
these tariffs (they should not increase by more than 5-10%).  

In the situation when off-taker becomes a seller on the balancing market, its selling 
price should not be more than the price in the partial pool, so he has no incentive to 
plan volumes more than required with future plans to sell on the balancing market. 

TPPs are used as reserved capacities in Georgian Power System. They are not 
operating for some months during spring-summer season. However O&M costs are 
still required. Thereby, using two-rate tariffs for TPPs as practiced today (capacity 
and electricity) is suggested. Wherein the tariff on capacities will be determined by 
fixed costs + required profit. In this case they will participate on both contracting and 
balancing markets with the price determined by the variable costs. The payment for 
the capacity will be made by all off-takers as a fixed amount for each month.  

It’s also necessary to consider the possibility of unpaid flow to Abkhazia on the 
balancing market. The costs of deviations of actual flow from the planned one 
(contracting market) could be allocated (1) only between the purchasers on the 
balancing market; (2) between all the off-takers. The choice between these two 
options shoul be based on the possible financial burden (in case of a significant 
burden in reality the second option should be chosen as an optimal one). 

The suggested approaches to pricing mentioned in this report can be adjusted based 
on the result of simulations which should be started as soon as possible. 
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