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ACRONYMS

ACER Agency for the Cooperation of Energy Regulators
APX UK Power Exchange

BM Balancing Market

CH Clearing House

DAM Day Ahead Market

EU European Union

FPN Final Physical Notification

G4G Governing for Growth in Georgia

MCP Market Clearing Price

MiFID Markets in Financial Instruments Directives

MW Megawatt

MWh Megawatt Hour

OTC Over The Counter

PX Power Exchange

REMIT Regulation on Wholesale Energy Market Integrity and Transparency
TSO Transmission System Operator
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INTRODUCTION

In the European context, there is no legislation or mandate that requires that a Power Exchange (PX)
is available for trading. Nevertheless, many have sprung up in the wake of electricity market reform,
and now many multiples of generated electricity are traded through sophisticated and complex
products.

Electricity is a commodity like any other in that there are willing buyers and sellers that can agree a
value on the commodity and enter into a trade on that basis. However, electricity has unique set of
characteristics which has to be accommodated:

While a kilowatt hour of electricity is completely fungible, the cost of production and hence the value
varies constantly over time, depending on the mix of generation plant deployed to produce the energy.

It is impossible to directly store electricity in economic quantities, it must be instantly available to
consumers at exactly the same quantity as the demand.

The primary actors in the electricity industry are the generators who produce the electricity, the
network organizations who transport the electricity and the consumers that use it. It is virtually
impossible to manage instantaneous demand; that will continuously vary with an exogenous variables
in the environment. It is also impossible for the generators to respond instantaneously to variations in
demand - they have no direct link with the consumers. Therefore, it is left to the managers of the
transmission networks to continuously manage the balance.

To manage these conditions, there must be a large array of tools available to the Transmission
System Operator (TSO). There are many technical tools that are deployed — sensors that detect small
variations in frequency, automatic generation control which can continuously adjust output levels etc.
However, the more predictable the behavior of the consumer is, the easier it is to manage the balance
and therefore the lower the cost. Since the cost is highly volatile and consumers wish to manage their
costs, tools have evolved to enable consumers to manage their costs as close as is possible to real
time. These tools are the spot markets - also known as Day Ahead Markets (DAM).

The advent of spot markets encouraged the introduction of derivative products, which introduced
much greater levels of liquidity into markets and provided strong pricing signals to the spot markets,
which in turn increases the efficiency of the sector.

Georgia is a small market, and would benefit from the liquidity brought by derivative products.
However, it is not envisaged that such complexity will be introduced at the outset of reform and so the
early emphasis will be on the physical markets.

BILATERAL MARKET

BILATERAL CONTRACTS

A Bilateral Market is a structure which is based upon individual contracts between buyer and seller
(freely agreed between the parties) in which the seller agrees to instruct the System Operator to inject
a given amount of electricity into the grid at a given time, and the buyer agrees to extract the same
amount of power at the same time. Theoretically, the contract may be agreed for any period from a
single trading interval to several years. They may have daily and/or seasonal profiles, and may have
several different prices although typically there will be standardized contracts imposed by the market
rules to simplify the trading process. Generally, long term contracts will be used to secure baseload,
and as real time approaches, shorter and shorter contracts will be agreed to enable buyers to match
between contracts and real time dispatch to be as close as possible. Agreements may be entered into
at any time up until the point at which the market is closed to further transactions to enable the TSO to
prepare the dispatch schedule. This is generally 24 hours before dispatch, although more
sophisticated markets permit intraday trading before gate closure (the time at which no more
contractual adjustments are permitted).

Note that contracts are struck between organizations, not between specific generating units. The
seller of electricity is at liberty to run whichever plant will allow the discharge of the contract
obligations at best cost. However, the TSO does need to know which plant will run at what level to
ensure that the network is properly loaded. To facilitate this, the generating plant must at gate closure
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provide their physical notifications (often, physical notifications will be supplied ahead of gate closure
to simplify the process, but at gate closer, they must be confirmed — Final Physical Notification (FPN)).

Gate Closure should be as close to real time as possible to give buyers and sellers the maximum
opportunity to tune their positions. The length of time is generally a function of the IT systems which
enable the TSO to react to the notifications, and range from 1 hour in mature markets with
sophisticated IT, to 1 day in less developed environments.

THE BALANCING MARKET

In the bilateral market, contract obligations between buyer and seller are settled without reference to
the actual generation and offtake, so if A has sold 200 MWh to B at $50 MWh, then B pays A $10,000
at the settlement time regardless of how much A has generated and B consumed. If A has several
contracts to sell to different buyers and B has several contracts to buy from different sellers, then at
the end of the settlement period, A will receive the sum of his contracts and B will pay the sum of his
different set of contracts.

The differences between contracted and actual delivery, and contracted and actual consumption are
considered to be sales and purchases to the System Operator, who uses the energy to keep the
whole system in physical balance.

Once all of the Physical Notifications have been arranged, the System Operator will consider his own
demand forecast for the trading interval and decide if the market is

e Long — expected supply exceeds expected demand
e Short — expected supply is less than expected demand

a. Balancing Market Operation

Since there will always be a variance between the contracts and actual consumption, the TSO needs
access to resources to maintain the balance. To achieve this, the TSO will invite offers from
participants to increase generation or reduce consumption, and bids to increase consumption or
reduce demand. Both bids and offers will include the maximum and minimum amount of electricity to
be transacted and the price.

Once the Physical Notifications are received and the Pool Operator has arranged access to the
appropriate resources, the system enters real time. In real time, the System Operators prime
responsibility is to ensure the safety and security of the system while respecting, as far as is possible,
the physical notifications he has received. Resources will be dispatched as appropriate, and then after
the trading period has finished the meters will be read and the final positions of the participants will be
calculated:

Table 1: Balancing the Market (MWHh)

Buyer 1 Buyer 2 Té)tal Sales Actua_l Balancing
ontracts Production Trades

Seller 1 100 70 170 150 -20

Seller 2 20 120 140 180 40

Total Purchase Contracts 120 190 310 330 20

Actual Consumption 160 170 330

Balancing Trades -40 20 -20

Note that sellers will be paid for their contracted supply at the contract price and buyers will pay for
their contracted consumption regardless of the actual consumption in the trading interval. So subject
to their flexibility, a seller will offer to be paid to increase generation at a price at or above his marginal
cost and will offer to pay to reduce generation at a price below his marginal cost; a buyer will be paid
to reduce consumption at a price higher than his contract price and will pay to increase consumption
at a price lower than their contract.
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b. Balancing Market Pricing

Offers to increase generation or reduce consumption are Balancing Market ‘sells’, Bids to reduce
generation or increase consumption are balancing market ‘buys’. Once the offers and bids have been
received, the Offers will be ranked in descending price order and the Bids in ascending price order:

Table 2: Balancing Market Pricing

Example 1 Example 2
Seller | Offers $ | MWh Buyer | Bids $ | MWh
S1 130 30 B1 25 30
Ma;'ae;ms/\*/‘ort S2 135 20 B2 | 22 | 20 Mas”;el\t/lb\cl’”g

S3 140 10 B3 20 10
S4 145 20 B4 15 20
S5 150 20 B5 10 20
S6 155 2 B6 8 2

S7 165 10 B7 8 10

Considering the above (highly simplified) example, the Example 1 shows a market that is short by 70

MW. The TSO will accept offers from Sellers S1 through S3 for the full amount of their offers but only
10 MW from S4. Each will be paid the price they bid. The Pool Operator sells the energy through the

balancing market to those who take more than their contracts at the average weighted price, so in the
example, the price would be

(130 x 30) + (135 x 20) + (140 x 10) + (145 x 10) = $135 MWh
70

In the example on the right, the market is long by 55 MW. The Pool Operator will agree to receive
payment for all of the electricity from Buyers B1 and B2, and for half of the energy from B3. The
average price paid to increase consumption or decrease generation is

(25 X 30) + (22 X 20) + (20 x 5) = $23.45 MWh
55

Clearly, the bids and offers that have been accepted and dispatched will only become clear after the
end of the trading period when meter readings are collected.

THE DAY AHEAD MARKET

Because of the risks inherent in the balancing market, participants want the ability to lock in prices for
as much of their demand as possible before real time to minimize the amount of electricity they need
to procure through the Balancing Market (BM). Depending on the individual buying and hedging
strategies, long term contracts may be entered into to secure seasonal baseload, medium term
contracts to secure conservative daily shapes, and short term contracts to tune the position close to
real time as more precise demand forecasts become available. The following figure shows a typical
contracted profile for a day:
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Figure 1: Contract Profiles
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In this example, a contract for baseload has been secured perhaps a year ahead of the day, when
prices were favorable. As the demand forecast increases in accuracy, further contracts are added to

the shape until the contracts reflect the next day’s demand. The final short term contract may be
added a day, or even hours in some markets, of real time.

The problems with arranging very short term contracts are:

¢ Finding a counterparty
e Ensuring the price paid is in line with the market.

To address the liquidity issue, electronic order matching solutions, similar to those in stock markets,
have been deployed. The DAM may be run by an independent company — a PX — and remunerated
by commission charged on each deal, or may be operated by the Market Operator and paid for
through a fee system. The objective of the Spot Market is to match bids and offers of electricity at a
price that buyers are prepared to pay and sellers are prepared to accept. The difference between this
and bilateral contracts are that the buyers and sellers are unknown to each other and the PX acts as
counterparty in all of the deals and guarantees payment. In practice, the Spot Market may match
many sellers with a single buyer and vice versa. Transactions in the DAM will be guaranteed through
the services of a Clearing House (CH), and therefore the participants will need to lodge collateral with
the CH buyers to ensure that it is able to meet necessary payments.

Contracts in the Spot Market are highly standardized, with only the price and quantity being subject to
negotiation. There no technical qualifications, it is assumed that if a generator offers a quantity of
electricity then it is fully available.

In principle, the market is operated as follows:

e At some moment, the PX opens a trading interval for auction. This may be a day ahead, a
week ahead or any time between.

e For the trading interval, the PX invites offers from participants to sell electricity quoting volume
and price, and bids from participants to buy electricity, again quoting volume and price.

e Bids may be submitted and withdrawn at any time up to gate closure.

e At gate closure, the auction is closed and all bids and offers on the table at that time are
binding.

Once all bids and offers are in, they will be matched, and a market clearing price calculated. The
clearing price is the value at which the supply and demand curves intersect:
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Figure 2: Market Clearing
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In the figure above, the volume of electricity on offer to sell increases as the price increases, and the
amount of electricity that participants are bid to buy decreases as price increases.

e At point A ($20/MWh) buyers would buy 78 MWh if it were available, but sellers are only
prepared to sell 9 MWh at that price

e At point B ($50/MWh) sellers would be prepared to sell 49 MWh but buyers are only prepared
to buy 14 MWh

e At point Market Clearing Price (MCP), the, buyers are prepared to buy 32 MWh at $33/MWh
and sellers are prepared to sell 32 MW at $33 $/MWh. The market is said to have cleared.

Once the market clearing price has been established, all sellers with prices up to and including the
MCP will be dispatched and will be paid the MCP, and all those with bids over the MCP will receive
the requested electricity and will pay the MCP.

In reality, the transactions are much more complex than the simplified illustration above. There will be
many products that may be traded in the DAM, for example from the UK Power Exchange (UK APX):

SPOT LIMIT ORDERS

Members can trade hourly instruments, which are traded for each hour of the delivery day. Individual
Hourly instruments are traded in pounds/MWh with a precision of two decimals. This is referred to as
Spot Limit Orders.

SPOT BLOCK ORDERS

In addition to single hours, Members can trade a freely definable set of consecutive hourly
instruments, being subject to a fill-or-kill principle. This is referred to as Spot Block Orders. Spot Block
Orders apply to a consecutive number of single hours, where execution is subject to the fulfillment of
a Maximum Payment Condition (buy) or a Minimum Income Condition (sell). Profiled Block Orders,
where the volume varies over the different hours, are also possible.
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LINKED BLOCK ORDERS

Defined as the execution of (a set of) profile block(s) is subject to the execution of another block. (All
other standard execution rules apply). This order type allows the member to consider technical and
economic constraints such as start-up costs, fuel costs and consumption trends.

EXCLUSIVE BLOCK ORDERS

Is defined as a set of profile blocks where at most once block will be accepted. (Other standard
execution rules apply) Order type allows members to trade a portfolio under different production
patterns.

The order matching algorithm in the software must be complex and robust to ensure that orders are
matched fairly and consistently. There is a further complication in that the System Operator must
ensure that there are no transmission constraints that prevent the dispatch of the matched power. If
there are, the market will be ‘split’ into 2 separate markets on each side of the constraint, and the
matching process repeated. This will give rise to two different MCP values, which will be a valuable
indicator of the cost to the system of the transmission bottleneck.

BEST PRACTICE

European Union (EU) policy is to aim for a single, EU wide internal market for electricity. The critical
ingredient for that to happen is for the markets to be ‘price coupled’. This means that the method and
algorithms for order matching and price discovery must be identical to allow a comparison and re-
matching over multiple domains. If, in the long term, Georgia wishes to interconnect with the EU via
Turkey, then whichever software is chosen, it must adhere to the constraints above.

Note that within EU countries, there are multiple exchanges providing DAM services to the market,
and the traders may choose to trade through chosen exchange. Each will offer the same level of
security, clearing and interface with the TSOs (in most cases devolved to the CH). All legislation
focuses on the requirement for fair and transparent processes and the need to monitor and take
action against market abuse. The power exchanges themselves are the tools used to implement the
rules.

USAID | GOVERNING FOR GROWTH (G4G) IN GEORGIA
INTERNATIONAL BEST PRACTICES IN POWER TRADING 10



APPENDIX 1
TEMPLATES FOR REGULATIONS IN GEORGIA FOR ESTABLISHING A PX

An Electricity PX is understood to be a mechanism though which energy related products may be
bought and sold. While there is no particular legislation that insists that the Exchange should be
electronic, it is unlikely that an exchange that operated manually would be sufficiently responsive to
attract trade.

There are two basic classes of trading for electricity, physical and financial:

e Physical trades exist where the buyer and seller have a delivery obligation for an agreed
amount of electricity for a specific duration. Unlike other commodities, electricity trade does
not require a specific point of delivery, since it is a particularly fungible commodity. Effectively,
the obligation resulting from a trade is for a seller to cause an injection of electricity of the
agreed MW for the agreed period, and the buyer has agreed to simultaneously withdraw that
energy.

¢ Financial trades (frequently referred to as derivatives) involve an arrangement which, when
mature, are settled in cash. Examples include Contracts for Difference and futures trades.

The electricity trading contracts (generally characterized with physical delivery obligations) may be:

o Bilateral forward contracts struck between two parties without any input from a power
exchange (frequently referred’ to as ‘Over the Counter’ or OTC contracts);

o Bilateral agreements struck anonymously but cleared through clearing house

e Trading contracts may result from order matching by the exchange. The order matched
contracts are the vehicle generally referred to as Day Ahead Contacts, and the enabling spot
market is referred to as the Day Ahead Market or the DAM. This does not infer that all deals
are for delivery for the next day, it refers to the fact that the trading is typically closed 24 hours
before real time to allow the TSO to establish the dispatch requirements. In some relatively
developed markets, intraday trading (also known as continuous trading) occurs to enable
further position tuning by the Market Participants.

In Georgia, there is no intention to implement a derivatives market in the short term. However, a day
ahead market is central to the implementation of market reform, by creating an environment where
electricity trading can take place efficiently and anonymously and which will provide for the essential
liquidity and transparency.

In Europe, financial markets are generally regulated by the Markets in Financial Instruments Directive
(MIFID), directive 2004/39/EC updated by MIFID lI, directive 2014/65/EU. However, this directive
excludes contracts for physical delivery, therefore only energy derivatives trading is included in the
scope. To deal with energy spot markets, Directive 1227/2011/EU entitled ‘Regulation on Wholesale
Energy Market Integrity and Transparency’ (REMIT) has been introduced. PX in Europe must
therefore be compliant with REMIT legislation.

European legislation concerning stock exchanges vary considerably. Some, such as Germany and
Austria have specific Stock Exchange Acts, which govern the activities of the exchanges — although
these date back almost a century and were concerned with the trading ‘pits’ then extant. Most,
however have a mixture of financial and energy primary legislation which govern the exchanges in
terms of what should and should not happen, instead of how it should be implemented. Secondary
legislation issued by the regulator in the form of detailed market rules places boundaries around the
activities of the market.

' Note that these definition are not absolute. Some people refer to bilateral contracts as OTC, some say ‘forward contracts’
instead of bilateral etc. Context is critical.
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HUNGARY PX STRUCTURE?

2 http://www.fdlaw.hu/publications/energy/Energy%20Law%20Update%200ctober%202010.pdf
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http://www.fdlaw.hu/publications/energy/Energy%20Law%20Update%20October%202010.pdf
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REMIT REGULATION®

3 ) )
http://www.acer.europa.eu/remit/pages/acer _guidance.aspx
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