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Executive summary 
 

This summary of a broader Grid-Balancing feasibility study was undertaken by the Bulgarian 

Hydrogen Institute (BHI) with the purpose of examining technologies and methodologies for 
producing and storing green hydrogen (without CO2 emissions), to be later converted to electricity 

(a so-called Power-to-Power system or P2P). 

The current wave of governmental support to decarbonize the economy has given an important 

boost to the development of high capacity electrolyzers that can convert regular water (H2O) into 

hydrogen (H2) and oxygen (O2). There is a huge pipeline of projects about to go online for the 

production of green H2 and the few companies developing these machines have large backlogs of 

orders that keep piling up. The gap between clean sourced H2 and dirty H2 is shortening quickly, 

and when accounting for carbon taxes the gap is shortened quicker. In summary, the project aims 

firstly to operate an electrolyzer capable to produce vast quantities of green H2 powered by 

renewable energy sources (RES), while taking advantage of power pricing opportunities and 

providing services to regulate the balance of the grid (downward frequency control). 

The other part of this project is the subsequent use of the H2 to produce electricity with the 

purpose of using it to regulate the frequency in the power grid (upward frequency control), to 

perform this activity it is required a fuel cell. These systems are capable of generating an electrical 

current by converting H2 and O2 into H2O. In comparison to the first part of the system, the second 

part requires a type of technology that is much less advanced in comparison. As a result, the 

efficiencies are lower, the costs are higher, and quality manufacturers are scarce. In fact, a fuel cell 

is an electrolyzer operated in reverse mode or vice-versa.  

The whole system would be state-of-the-art, one of a kind and the first ever commercial 

installation of this size; enabling a smart balance between unreliable RES and grid demand. Green 

hydrogen comes as a solution for dealing with excess power, which has multiple uses (industrial, 

residential, transportation and energy), it is the future of energy independence for many 

countries. 

Unavailable volume data on hourly activated grid balancing, prevents from making accurate 
forecasts. This data has to be somehow acquired, or a pilot plant would need to be implemented 
to gain expertise in the market; 

Similar smaller scale projects have a high degree of dependency from public funding (grants), and 

this project is not the exception. The expected annual income flows are considered low in contrast 

with the high CAPEX, so a grant to cover a large part of the initial investment is absolutely 

necessary and non-negotiable. 

Historically the best time to benefit from high balancing prices is during cold weather season 

(October to January), which is also the worst performing period for PV production. As a result 

there will be a high reliance on H2 production by using grid electricity when downward regulation 

is needed. The monitoring/operational center will also become a centerpiece, forecasts (short and 

medium term) will have to be as reliable as possible to prevent missing out on any market 

opportunities. A constant exchange must be maintained between the traders and the plant 

operators to optimize results. 
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Figure 1. Annual gross generation shares by plant type 2019: TPP (coal) – 48 %, Nuclear – 37.4%, HPP (hydro) - 7.6%, Wind – 3.4%, 

Photovoltaics – 2.8%, Biomass – 0.8%. Source: ESO EAD, 2019 

Introduction 
 

The Bulgarian Hydrogen Institute (BHI) is a non-profit organization created with the sole purpose of 
promoting the hydrogen market development in transport, energy and industry in Bulgaria and the EU by 

linking private ventures with public funding. Its end goal is to unite all Bulgarian companies with a share in 

hydrogen technologies and to position Bulgaria at the forefront of the energy transition in the EU.  

Background 
 

This feasibility study has the purpose of investigating the possibility of building a three-part system 

composed of a renewable energy source (solar PV), an electrolyzer to produce hydrogen (H2) out of water 

(H20) and finally a fuel cell to convert said H2 into electricity; all with the purpose of acting as a regulator of 
electrical frequency in the transmission lines running throughout Bulgaria (BG). It is important to note that 

such a system does not currently exist in BG, it would be the first of its kind. Furthermore, to this date, there 

are no other similar projects around the world (at least with a commercial purpose). The main reason is 
that the components needed to build such a complex operation have not yet reached an inflection point 

when prices decidedly drop. This situation could be compared to the state of the solar PV industry in the 

90’s, with the marked difference that the H2 related economy has existed for decades (such as the industrial 

use of H2) and that the willingness to accelerate its development is growing (cumulative investments in 
renewable hydrogen in Europe alone are forecasted between 180-470 billion euros until 20501). 

The two biggest sources of renewable energy (RE) in Bulgaria comes from solar PV and wind turbines 

(hydro power is not considered). These technologies have expanded around the world at an exponential 

rate for more than 10 years now, but they do have a big drawback: intermittency. Since the sun doesn't 
shine every day, nor the wind blows at a constant rate, power grids find themselves experiencing high 

fluctuations in the supply. In 2019, Bulgaria had an installed capacity of 1059 MW in solar PV and 701 MW 

in wind, 77 MW in biomass, on average 7% of the gross generation came from RES in 20192.  

The government has plans to increase that capacity in 2,174 MW for solar and 249 MW for wind, in 

accordance to EU objectives3 (for a combined total of 2,645 MW in RES within the 2020-2030 period). It 
will also phase-out coal power plants starting at some point this decade, again, complying with EU rules to 

fight climate warming; on this matter it can at least be said that no new plants will be commissioned. The 

pressure coming from the block is ever increasing and there will be little room to negotiate or to differ the 

adoption of these measures. On practical terms, all of these factors lead to a ''new normal'' for the power 
grid, the integration of RES has opened the door to the big scale storage market.  

 

 

 

 

 

                                                                    
1 IRENA, Global Renewables Outlook, 2020. 
2 ESO EAD, Statistical Pocketbook, 2019. 
3 INTEGRATED ENERGY AND CLIMATE PLAN OF THE REPUBLIC OF BULGARIA 2021–2030 
(https://seea.government.bg/documents/bg_final_necp_main_en.pdf) 

mailto:office@hydrogen.bg


 

3 | P a g e  
 

   
office@hydrogen.bg 

 
+359 888 521 921 

 

Grid balancing 
 
The electrical grid has to always maintain an equilibrium between the power generation (supply) and the 
load (demand), but there is some small room for deviations. The European grid operates at 50 Hz, which is 

the ideal balance, this frequency can increase or decrease at a maximum of 0.05 Hz before forced power 

outages take place (steps are taken to ensure that equipment and infrastructure are not damaged, and that 
means cutting power off). What normally occurs without any consumer ever realizing, is that the 

Transmission System Operator (TSO) continuously adjusts the amount of power injected in the grid either 

by asking more participants to put their idle power capacity to work (upward regulation) or either by asking 

other participants to take  the excess power (downward regulation). 

 

As of now (2021) the following market participants have been identified, (see Figure 2). None of the plants 
marked with yellow stars use RES, at best they use hydro resources (technically not considered a RES). The 

map shows the physical location of the participants and the transmission lines placement as a reference. It 

can be seen that these are spread throughout the country, and that they service specific regions. To place a 

frequency regulation plant servicing the same area, it is needed to force out the current party by means of 
lowering their price offer. 

 

 

Figure 2. Map of Bulgaria containing the location of the power plants responsible for frequency regulation. Source: own elaboration 

using data from ESO EAD, 2021.4 

 

 

 

 

                                                                    
4 ESO EAD Database: http://eso.bg/ 
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Frequency containment reserve (FCR) –
Primary Reserve 
 

The Frequency containment reserve (FCR) is an available reserve of active power necessary to maintain the 
frequency of the system after an imbalance occurs in accordance with Article 3 § 2, paragraph 6 of 

Commission Regulation (EU) 2017/1485, by implementation of the process described in Art. 142 of the 

same Regulation. All the agreed primary control power shall be activated at a frequency deviation of ± 
200mHz for a time which shall not exceed 30 seconds from the time of the frequency interference.  

Frequency restoration reserve (FRR) –  
Secondary Reserve 
 

The secondary (automatic and manual) regulation of the frequency and the exchange capacities can be 

provided by an individual supplier or aggregator, if their respective units / modules, providing reserve, 
fulfill the minimum technical requirements of art. 158 of Commission Regulation (EU) 2017/1485. 

Automatic secondary frequency control (aFRR) - must be able to be activated automatically in a period 

of 30 seconds to 15 minutes. 

Manual secondary frequency control (mFRR) – must be able to be activated semi-automatically or 

manually for a period not exceeding 15 minutes. 

Replacement reserve – Tertiary Reserve  
 
Tertiary frequency control capacity is the remainder of the capacity that is not allocated for primary and 
secondary control and represents the power that can be injected automatically or manually within the 
tertiary control to provide a sufficient reserve for secondary control. It must be activated fast enough to 
contribute in time to the recovery of the secondary regulation reserve. In tertiary regulation there is no 
payment for capacity allocation (standby). Power plants involved in tertiary regulation must be able to react 
for a maximum of 15 minutes. 

 

Cold reserve  
 

Legislative changes are under way that will eliminate the existence of a cold reserve. 

 

The grid balancing market in Bulgaria 
 

There is no data published on the ESO website for: 

 

  Deficit volumes for the settlement period 

  Surplus volumes for the settlement period 

 

The lack of data makes it impossible to make any market forecasts. ESO publishes only daily estimated 

prices for upward and downward regulation, as well as hourly forecasts for system imbalances, which are 
impossible to understand whether they meet the real parameters of the market.  
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Market research 
 

There are few companies in the world that can provide electrolyzers and fuel cells for this project (at the 
required sizes). For the purpose of obtaining the best offers available, a complete market scan was done, 

prioritizing those companies that are based in the EU (which will make the project more likely to get funding 

from the EC).  

 

Similar projects around the world 
 

 Daesan Hydrogen Fuel Cell Power Plant: 50MW plant in Korea uses by-product H2 from a nearby 
petrochemical complex and injects the resulting electricity to the power grid. Doosan Fuel Cell 
supplied a total of 114 units (440 kW each) PEM, developed with their technology. This is 
equivalent to the energy needs of 160,000 Korean households. 

 H2Future (Grant agreement ID: 735503): demonstration project in Austria between Siemens and a 
steel manufacturer in Linz. They installed a 6 MW electrolyzer that ran for 26 months, with the aim 
to show that this is a viable method for producing green hydrogen from RES, while taking advantage 
of electricity price peaks and helping stabilize the grid. 

 5MW Fuel Cell to provide combined heat and power for Campbell Soup Co. At their Bakersfield 
(California) site, thus replacing natural gas usage. The equipment is manufactured by FuelCell 
Energy. 

 Demo4Grid (Grant agreement ID: 736351): is a 4 MW project in Austria, also specifically designed 
to test the capability of using a stationary electrolyzer for the purpose of offering grid balancing 
services. It will install sometime in 2021 a Pressurized Alkaline Electrolyzer (PAE), built by IHT 
(now owned by Sunfire from Germany). 

 Ingrid (Grant agreement ID: 296012): 1.2 MW Alkaline electrolyser for renewable energy 
electricity, coupled with a solid hydrogen storage system, and a 100-kW fuel cell for grid balancing 
(upwards and downwards) 

 Electricity production from a 1MW fuel cell using hydrogen by-product from a refinery. Located in 
Martinique (Caribbean), constructed by HDF Energy (France), it was inaugurated in 2019 with an 
expected lifetime of 15 years. 

 HyBalance (Grant agreement ID: 671384): a demonstration plant located in Hobro (Denmark), 
their approach was to study the feasibility of producing green hydrogen at peak times and then 
selling the resulting H2 to multiple end-users. The electrolyzer is 1.2 MW, and the project's total 
budget EUR was of 15.8 mln.  
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Figure 5. Average Price for upward regulation. Source: ESO EAD Figure 6. Average Price for downward regulation. Source: ESO EAD 

 

Identification of possible suppliers 

 

 

Table 1. Possible market participants according to the project's parameters 

Energy markets overview 

Regulation prices are quite volatile, no accurate trend line can be defined out of the data. For downward 
regulation the prices range between BGN 0-30 (the top cap is such because that's the maximum amount for 

which the TSO is compensated for, and an average price of BGN 13.3 is found for this period. For the upward 

regulation a larger dispersion is observed, with a floor of BGN 100 (which is the minimum price obtained) 
and no ceiling (several spikes can be observed that greatly surpass the mean). On average the price in this 

period was equal to BGN 192.2, and higher spikes can be seen in the winter months (although average prices 

still remain close to the annual average).  

The difference between the highest and lowest average price for the upward regulation is of 21.85%, 

whereas for the downward regulation it’s of 73.52% (and it also follows a more random trajectory through 
the day), indicating the latter's occurrence is more unpredictable. 

 

 

 

 

Company Equipment Level of expertise 

Enapter Electrolyzers Growing 

ITM Power Electrolyzers Mature 

CPH2 Electrolyzers New 

Neuman-Esser 
Electrolyzers 
Compressors 

Growing 
Mature 

Burkhardt Compressors Mature 

NPROXX Storage Growing 

GKN Storage New 

HDF Fuel Cells Growing 

Nedstack Fuel Cells Mature 

Symbio Fuel Cell Mature 

Power Cell Fuel Cells New 

Fuji Electric Fuel Cells Growing 

Plug Power Full System Mature 

Hydrogenics Full System Mature 

Siemens Full System Mature 
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Historical and Forecasted DAM prices 

Figure 7 displays the day-ahead prices traded in IBEX for the 2016-2021 period. A seasonality effect can be 
seen during the colder months of the year. It can also be observed a trend showing how electricity prices 

have been increasing. There are many factors that explain fluctuating prices (inflation, commodities prices, 

higher carbon taxes, increased/lowered demand, extreme weather, etc.), but it is clear that since many of 
them are external to Bulgaria, the only way to take control is for the country to have energy independence 

and long-term energy planning. 

 

FIGURE 7. DAY AHEAD PRICES (2016-2021) 

 

According to a report from the Bulgarian Academy of Sciences (BAS) based on 6 different scenarios, the 
future prices of IBEX will increase in the following years. The highest average estimated price equals to 

86.85 €/MWh in 2040. Any of the 6 forecasted scenarios show an increase of the energy prices in the near 

future. This is mostly beneficial for a power-to-power project like the one described in the study, mostly 
due to the decreasing prices of the equipment and the improving operational characteristics of the system.  

GHG avoidance 

Emissions avoidance have to be broken down into downward regulation or upward regulation. For each 

case an existing market player would be replaced, along with their GHG emissions. 

Downward regulation (10 MW): a steel power plant is displaced from the market, their average CO2 

emissions are equal to 146.74 kg/MWh11. From the calculations done for this project, it can be derived that 

on average per year the electrolyzer in this system could be run for downward regulation a total of 11,864 
MWh; that means that taking the steel plant as a reference, a total of 1,740.92 t of direct CO2 emissions 

would be avoided per year. 

Upward regulation (10 MW): for this case the displaced party could be either a plant using a gas turbine 

burning natural gas or a coal-fired power plant. On average, in Bulgaria a gas plant would emit 490 kg of 

CO2 eq/MWh (this comprehensive calculation includes CO2, CH4, N2O and the fluorinated gases combined) 
whereas a coal-fired power plant would emit 820 kg of CO2 eq/MWh12. From the calculations done for this 

project, it can be derived that on average per year the fuel cell in this system could be run for upward 

regulation a total of 7300 MWh; meaning that taking the gas power plant as a reference, a total of 3,577 t 
of CO2 equivalent units emissions would be avoided per year and taking the coal-fired power plant as a as 

a reference, a total of 5,986 t of CO2 equivalent emissions would be avoided. 
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Technology Review 
Fuel cells 
 

There are over 800 MW of large (+200 kW) stationary fuel cell systems installed worldwide. The most 
common application of the large stationary fuel cell systems are distributed power and combined heat and 
power 5 . The market of stationary fuel cells has been dominated by three technologies – the Molten 

Carbonate Fuel Cells (MCFC), the Solid Oxide Fuel Cells (SOFC) and Phosphoric Acid Fuel Cells (PAFC). There 
are only a few Proton Exchange Membrane Fuel Cell (PEMFC) and Alkaline Fuel Cell (AFC) based large 

stationary fuel cell systems installed worldwide.  

According to a study conducted by Roland Berger in 2015 which analyzed the potential demand for fuel cell 
generated power and heat, concluded that there will be a market for at least 1.4 GW of installed capacity at 

data centers and 5.6 GW of CHP fuel cell systems6. 

However, the usage of fuel cells for grid balancing services such as primary, secondary and tertiary 
regulation has been poorly researched. In order to conclude which technology is the best option for grid 

balancing services, a technological overview of the commercially available stationary fuel cell has been 

carried out. Here is a list of the five most commonly used types of fuel cells which we analyzed in our study. 

1.     Molten-carbonate fuel cells (MCFCs)  

The MCFCs are high-temperature fuel cells that operate at temperatures over 550 o C. The MCFCs usually 

come in stacks of 300 kW up to 1 MW 

2.     Solid oxide fuel cells (SOFCs) 

The SOFCs are capable of operating at temperatures exceeding 1000 o C. The SOFCs usually come in stacks 

starting from 1 kW up to 2 MW 

3.     Phosphoric acid fuel cells (PAFCs) 

They operate at temperatures varying between 130 to C up to 250 o C, which increases their efficiency up 

to more than 70% if the generated heat is used in a combined heat and power application. The overall 

installed capacity worldwide is more than 200 MW, mostly in the USA and South Korea 

4.     Alkaline fuel cells (AFCs) 

They are considered as one of the most efficient fuel cells with an efficiency reaching up to 70%. The AFCs 

applications are in the range of a few W to a few kW, due to the intolerance to carbon dioxide, membrane 

conductivity and durability, power density and water management 

5.     Proton exchange membrane fuel cells (PEMFCs) 

 They operate at temperatures between 50 to C up to 100 o C, which allows them to start faster and 
increases the lifetime of the system. Currently, 90% of the 490 MW of the PEM fuel cells deployed globally 
are used in the mobility sector 

                                                                    
5 Weidner, E., Ortiz Cebolla, R. and Davies, J., Global deployment of large capacity stationary fuel cells – Drivers of, and barriers to, 
stationary fuel cell deployment, EUR 29693 EN, Publications Office of the European Union, Luxembourg, 2019, ISBN 978-92-76-
00841-5, doi:10.2760/372263, JRC115923. 
6 Advancing Europe's energy systems: Stationary fuel cells in distributed generation. A study for the Fuel Cells and Hydrogen Joint 

Undertaking, Roland Berger, 2015.   
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Electrolyzers 
  

Water electrolyzers are electrochemical devices used to split water into hydrogen and oxygen by passage 

of an electrical current. The electrolyzers are usually divided into four main technologies. There has been a 
rise in the usage of electrolyzers for energy purposes and their average unit size in the last 10 years (Figure 

8).  

Here is a list of the electrolyzers which we analyzed in our study.  

1.     Alkaline water electrolyzer (AEL) 

The alkaline electrolysis is a mature and commercially available technology dating to the 1920s when it was 

used for hydrogen production in the fertilizer and chlorine industries. The specific energy consumed per 

normal cubic meter (Nm3) of produced hydrogen is between 4.2 – 4.8 kWh/Nm3 

2.     Solid oxide electrolyzer (SOE)  

In order for the SOE to produce hydrogen, it must operate at very high temperatures reaching 800 o C. Due 

to the high temperatures, the electrical efficiency of this systems is much higher than the other technologies 

due to the utilization of the released heat by the system. For the production of 1 normal cubic meter (Nm3) 
of hydrogen the electrical consumptions varies between 3 – 3.5 kWh/Nm3 

3.     Anion-exchange membrane electrolyzer (AEM) 

The anion-exchange membrane electrolyzers is one of the newest technologies for the production of 

hydrogen. The design of this system is a combination of the alkaline and the PEM, but with a less harsh 
electrolyte environment from the alkaline electrolyzer in a combination with the simple design of the PEM. 

4.     Polymer electrolyte membrane electrolyzer (PEM) 

The polymer electrolyte membrane electrolyzers (PEMs) are the most promising technology which is 
commercially available. The required electricity to produce one normal cubic meter (Nm3) of hydrogen is 

between 4 and 4.2 kWh/Nm3 

 

 

 

Figure 8. Development of electrolyzer capacity for energy purposes and their average unit size, 1990-2019. Source: „The Future of 

Hydrogen”, IEA 2019. 
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Hydrogen Storage  
  

Hydrogen storage is a fundamental aspect of the grid-balancing project. Hydrogen can be stored as a gas, 

liquid or as a solid. The three most suitable options (solid-stage hydrogen storage, high-pressure hydrogen 

storage and low-pressure hydrogen storage) for the frequency regulation project have been identified and 

summarized below. 

 

 

Figure 9. Large-scale hydrogen storage options. 7 

 

                                                                    
7 Large-scale hydrogen storage options. Source „Large-scale storage of Hydrogen”, International Journal of Energy, 2019 
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Figure 10. Neuman-Esser diaphragm compressor solution. Source: Neuman Esser 
(https://www.neuman-esser.de)  

Figure 11. Burckhardt piston compressor solution. Source: Burkhardt Compression 

(https://www.burckhardtcompression.com) 

Hydrogen compressors 
  

A compressor is a device that increases the pressure of hydrogen by reducing its volume. Due to the nature 

of the hydrogen, the hydrogen compressors are slightly more complicated devices than the normal gas 

compressors. There are many types of hydrogen compressors available on the market – Ionic liquid piston 

compressors, reciprocating piston compressors, hydride compressors, piston-metal diaphragm 
compressors and linear compressors. The two most suitable and commercially available types of 

compressors considered in this feasibility study are the reciprocating piston compressors and the 

diaphragm compressors.  

1.     High-pressure diaphragm compressors  

This types of compressors are stationary and able to reach high pressures up to 700 bars. The compression 

of the hydrogen goes through four water-cooled stages. They are mostly used in refueling stations. The 

diaphragm compressors offer cost-effective solutions for low to high volumes of hydrogen. They are also 
delivering the purest hydrogen due to the oil-free high-pressure compression of the gas. 

The diaphragm compressors operate best under continuous load. When running under and intermittent 

operations regime the lifetime of the system is drastically lowered, which makes them unsuitable in a 

combination with an intermittent renewable energy source. 

 

2.     High-pressure piston compressors  

Another proven method for hydrogen compression is the high-pressure piston compressor. They are widely 

used in refineries and are a mature technology used for decades. They can be oil-lubricated or non-

lubricated. They can compress up to 700 bars. The most used types of piston compressors for hydrogen are 
the non-lubricated ones in order to avoid contamination of the gas. They can be designed in larger sizes 

(MW scales) and have the highest gas compressions efficiency. Moreover, the reciprocating piston 

compressors have the highest operational time before overhaul is needed (8,000-12,000). 
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Conclusions 
 

Technology 

 

 There is an opportunity for integrated RES systems such as this one to provide grid balancing 
services. The need to regulate the grid is expected to grow as more RE goes online; 

 Bulgaria and the EU are moving away from carbon intensive activities. A bigger portion of RES will 
be seen in the energy mix, creating a big opportunity for energy storage in every form; 

 Solar PV represents an appropriate and effective form of electricity supply, at the lowest cost 
available; 

 PEM technology has an advantage over other types due to the system’s particular build and 
development potential. AEM is very promising too, but the technology is not mature enough for a 
large-scale commercial project; 

 H2 compressors are very delicate and expensive, even though they are widely used across many 
industries, they do not provide a high degree of reliability. Overhauls are required frequently 
(8,000-12,000 hours). Avoiding their use would be preferable if possible; 

 Storage requires the biggest allotment of space from all the system’s components. The tanks also 
have to follow the highest safety measures. Space constraints are not a problem for this project; 

 Cost-wise, storage tanks are cheaper to scale up than the electrolyzers (not to mention the faster 
manufacturing time). If need be, storage capacity is recommended to give more operational 
flexibility; 

Suppliers 

 

 Long manufacturing and delivery times are expected for both electrolyzers and fuel cells (without 
considering additional supply chain delays); 

 All suppliers for both electrolyzers and fuel cells are fully booked in the short term and even though 
most of them are scaling up, their current capacities are on the lower end; 

 There are very few suppliers of the equipment needed (electrolyzers, compressors, tanks and fuel 
cells), and their offers are not equivalent (different technologies, sizes, pressure, running 
temperatures, etc.). A particular scenario had to be considered for each individual offer; 

 Costs are expected to drop significantly in the coming years (for every aspect of the system); 

 For every fuel cell technology (except PEM) there is only 1 large supplier dominating the market. 
The PEMFC costs are expected to drop significantly due to the competitive market.  
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Financial 

 

 A combination of a large-scale electrolyzer (>5MW), downward frequency regulation (as power 
input) and solar PV park, will result in low-cost H2 (<EUR 2/kg). At this price is possible to compete 
directly with traditional grey hydrogen. 

 A public grant is absolutely necessary to ensure the project moves forward, otherwise CAPEX are 
too high to be recovered in 20 years or less (estimated project lifetime); 

 There are plenty of public and private funds ready to invest and develop green H2; 

 

Market & Legislation 

 

 There has to be a strong integration between the operator and the energy trader to optimize the 
system operation; 

 Since H2 use (outside of the industrial sphere) is a new concept in Bulgaria, it is expected that at 
some point specific guidelines will be put in place for its production and use; 

 Unavailable volume data on hourly activated grid balancing, prevents from making accurate 
forecasts. This data has to be somehow acquired, or a pilot plant would need to be implemented to 
gain expertise in the market; 

 It is expected that new legislation will be introduced which will fully liberalize the market (per EU 
law), opening the door to new entrants, and greater competition; 
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