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InterIm Report

1. Pricing for Generation, Transmission and Distribution

1.1 Overview

This report has been prepared by Bechtel Consulting m cooperation with the Bulgarian
Mmistry of Energy and Energy Resources (MEER) and the National Electric Company
(NEK) The Umted States Agency for InternatIonal Development (USAID) provides
funding and project guidance The project builds on reform strategies developed by the
Bulgarian Restructunng Working Group representing MEER, NEK, and Bulgarian
mdustry and academia, in cooperation with London Economics.

This Interim Report presents recommendations for transfer pricing mechanisms between
electric sector business units. These transfer pricing mechanisms mstitute commercial
business relationships between the "single buyer", which controls the market for
generating resources acting on behalf of consumers, and the generating plants which
pursue their own specific business objectives. Establishing the single buyer is a key step
in the overall reform ofthe power sector.

The objectives of the proposed pncing arrangements for the Bulgarian power sector are:

• to formalize the relationship between the centralized utility services and semi
autonomous generating plants within a contractual framework that stimulates
competitive performance in the generation sector;

• to establish the electric distribution branches in an autonomous commercial
organization(s);

• to facilitate the initial phase ofprivate sector investment in the electricity sector.

The pricing mechanisms recommended in this report are designed appropriate to the
nature of the businesses. For generation we foresee an eventual shift from regulatory
review of costs, which is appropriate while tariff revenue is less than the "cost-reflective"
ideal, to a regulatory mechanism that will ensure that generation is a commercial business
subject to open and fair competition for power purchase agreements. For transmission
and distribution, which will remain franchise monopolies, we foresee the need for price
regulation based on standard costs and service quality regulation that provides incentives
for improved performance

Implementing appropriate price and quality mechanIsms will improve efficiency,
encourage cost-efficient use of resources, and set the groundwork for attracting
investment in the electric sector. The overall pace of reform of the electric sector
depends on progress in the following areas:

• Link consumer prices for electric services to the costs ofproviding the services, so
that the industry can be self-financing. One step that has been achieved in

Bulgaria ElectrIC Sector Busmess Umt Performance Management Project
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Bulgaria is the introduction of an automatic tariff adjustment formula for the
effects of mflation, currency exchange, and fuel price swings The key step IS to
transition to hIgher, cost-reflectIve tariffs based on the full cost of provIdmg
servIces.

• Establish adequate financial performance for NEK business units, and resolve the
problem of delInquent customer bills

• Adopt commercial practices at NEK business units to demonstrate the
organizational capabilities required to manage private investment.

• Implement appropriate sector restructuring and associated regulation.

1.2 System of Trading Arrangements for the Electric Sector

This report focuses on the trading arrangements required to implement the single buyer
structure. The single buyer structure requires the following elements which govern the
flow of funds to the electric sector organizations:

• power purchase agreements between the single buyer and the generators

• price regulatIOn of distribution/supply services

• pnce regulation oftransmission services

• tariffs for fmal consumption based on the revenues required to pay generators, the
distribution company and the transmission company

1.3 Cost-reflective Pricing: Standard Cost and Cost-of-Service

The standard cost approach is a form of benchmark regulatIOn. The standard cost of
providing utility services is determined based on engineering estimates or comparisons
with other similar utilities. The result of this process is the idealized fmancial
requirement for the utility. By basing the amount of revenues to be received by each

We envision price regulation of generation, distribution and transmission based on a
hybrid of standard cost and cost-of-service. This approach is used to determine the cost
basis for revenue targets that stimulate efficient decision-making by management of the
regulated utility.

In practice this structure works in the following manner. The distnbutor collects the
revenues, based on regulated uniform national tariffs. The revenues are transferred to the
single buyer who allocates the funds to generators, the distributor and the transmission
company based on the prices in the power purchase agreements and the regulated revenue
requirements for distribution and transmiSSIOn servIces. As a practical matter the system
requires a balancing account mechanism to correct for variations between actual and
forecasted revenues.
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2.1 Transition to Power Purchase Agreements

2. Trading Arrangements for Generators

utility on standard costs rather than on actual costs, the regulatory authonty attempts to
create an incentive for each utility to reduce its actual costs below its designated standard
costs. In theory, different incentIves can be correlated to different types of standard costs

3BulgarIa ElectrIC Sector Busmess Umt Performance Management Project

Cost-of-service is a specIfic process for determining the utility's revenue target based on
accounting, budget and asset mformation. The components of cost-of-service are
operating expenses, depreciation, profit on assets, cost of debt, and taxes. Due to the
effects of hyperinflation in Bulgaria, it is necessary to evaluate cost-of-service on the
basis of the replacement cost of the existing assets, less physical depreciation Cost-of
service based on estImated asset replacement cost can be considered a variety of standard
cost.

Cost-reflective tariffs will not be achieved overnight in Bulgaria, and electric sector
business units will continue to face a difficult job pnoritizing tight budgets. During the
transition to cost-reflectIve tariffs, funds for electric utilitIes will be rationed in the budget
allocation process. It will not be possible to make direct use of standard costs for price
regulation of generation, transmission and distribution services. We envision a process
for price regulation that monitors the utIlities to ensure that expenditures are prioritized
on the basis of:

• net present value ofcash flow, which is a measure ofthe equivalent value today of
the actual costs and benefits resulting from the expenditure; and

• payback period, the number of years of operation required for recovering the cost,
which is a measure ofproject risk.

Existing generation will graduate in a series of steps from regulated budget allocation to
standard cost regulation to competitive pricing based on long term power purchase
agreements. In the ultimate stage of regulation, the marketplace for power purchases will
act as the regulator for the competitive generation sector, which is the reason for the
emphasis of the regulatory process on assuring that competition is open to all qualified
business entrants and fair to small and large players with adequate anti-monopoly
safeguards.

Contract-based trading arrangements between the single buyer and generators, and a
regulated competitive process for the development of generation, are considered essential
for competitive generation and increased private investment. We envision implementmg
power purchase contracts for all generators, and establishing a fair, competitIve resource
solicitation process.
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Imtially, during the transitIOn to cost-reflective tarIffs, the bulk of eXIsting NEK
generating capacity and non-NEK generatmg capacity, mcludmg existmg CHP and
mdustnal generation, will be contracted to the single buyer under one year power
purchase contracts At first the one year power purchase contracts Will serve as a
formalization of the budget allocations to each plant. Later the contracts will provIde the
framework for standard cost regulation of each plant. The introduction of the one year
power purchase contract will Imtiate market arrangements in the generation sector.

An alternative to the one year contracts is to simply regulate transfer pricing to
generators, either plant-by-plant or for aggregations ofplants, without the formal one year
contract. The group of plants subject to regulation will shrink as some plants graduate to
unregulated PPAs. Under this form of regulation, which is common in the U.S., an
annual energy cost proceedmg determines the allowable operating costs for the prior year.
A more involved forward- or backward-looking proceeding evaluates allowable fixed
costs every three or four years.

Gradually long term power purchase agreements (PPAs) will be awarded to strategic
generators that contribute to system reliability, pass the least cost planning test, and
manage the business according to the best international business practices. The long term
PPA is key to stimulating the required private investment in the generation sector. The
need for investment has been estimated at over two billion dollars in the next five years.
Therefore it is desirable to provide PPAs for strategic generation assets as soon as
economic conditions in Bulgaria allow. The transition to PPAs IS limited by the speed of
transition to cost-reflective tariffs and by the credit worthiness of the Bulgarian
government.

The one year and longer term contracts will be structured to preserve a scheduling and
dispatch protocol based on cost merit order, adjusted according to the particular operating
constraints of Bulganan generatIOn and transmission. This will ensure maximum overall

We envision a plant-by-plant approach to awarding PPAs over a transition period. Under
the current circumstances in Bulgaria each PPA should be accompanied by a tanff
increase sufficient to support the incremental cost of the guaranteed revenues under the
PPA, otherwise the remaining generators on one year contracts will be dIsadvantaged.

While tariffs to final consumers continue to be subject to government approval, and until
the principal of cost-reflective tariffs is established under Bulgarian law, pncing under
the long term PPAs will have to be guaranteed by the Bulgarian government. In general,
such obligations are viewed similar to debt by financial institutions. The ability of the
state to incur additional obligations will be a limiting factor in the amount of generating
capacity that can be awarded PPAs. From a practical standpoint, some existing power
plants that are needed for system reliability and require significant investments will have
to continue to defer their investment programs until financial circumstances in Bulgaria
allow the awarding ofPPAs.

Bulgana ElectriC Sector Busmess Umt Performance Management Project 4
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2.3 Price Structure for Power Purchase Agreements

2.2 Alternative Transition Approaches: Hungary and Poland

Eventually the energy and capacity payments will be subject to incentive mechanisms.
The approach for transitioning to performance-based pricing for the one year and long
term power purchase agreements is described further in the sections below.

5Bulgana Electnc Sector Busmess Umt Performance Management Project

The example of Poland illustrates a slower managed approach. The Polish generating
sector is primarily government-owned and coal-based. Beginning in 1994, several of the
least cost generators requiring significant investment in the near term were awarded long
term PPAs intended to encourage private investment. The other existing generators were
granted medium term four year contracts. Initially the medium term contracts covered
100% of each plant's capacity, decreasing to between 25% and 80% by the end of the
four years. The capacity freed from the medium term contracts is eligible to compete in
the Polish spot market. This generation restructuring process is being used to implement
two parallel functioning market segments: a spot (pool) market and a contract market.

The example of Hungary illustrates a "big bang" transition approach. Over the last few
years the government of Hungary has tendered PPAs for many of the generating plants in
a massive privatization. It should be noted that the plants are based on oil and gas
technologies which in general are more attractive to investors than coal and nuclear. The
contracts are in effect until the expected end of the life of the plant, with pricing designed
to support cost plus profit for the life of the plant. In some cases the PPAs have been
structured based on negotIations with investors.

efficIency of the mtegrated operatIOn of productIOn and transmission actIvities. The
power purchase contracts will not stimulate dispatch competitIOn among generators.
DIspatch competItion may be impractical for the partIcular mIX of Bulgarian generators,
especially at this time while a majority of the generators are unable to obtain adequate
funds for mvestments and profits.

We envision capacity and energy payment components in the power purchase
agreements. The energy price will be based on the operating costs of the power plant,
and will be consistent with the pricing used for system dispatch. Fuel costs will be
directly passed through to the single buyer, as long as fuel purchasing is outside of the
control of the generator. The capacity price will reflect the capital budget allocation, the
fixed cost-of-service or the price negotiated in. the competitive solicitation process,
depending on the overall progress ofthe restructuring of generation.
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2.4 Contractual Provisions for Ancillary Services

One alternative for contractmg for ancillary services (voltage regulation, reserves, load
followmg, black start, emergency services) is to provide separate payments to the
generator for each servIce. In practice it is difficult to "unbundle" the costs of the various
ancIllary services provided by the generator. Separate payments for ancIllary servIces
also reqUIre special metering, and can mvolve complex billmg determmations.

In the initial stage of power purchase contracting, we envision adopting a simpler
approach based on minimum performance criteria with associated penalties for
noncompliance. With the criteria approach, payments for ancillary services are rolled in
with the capaCIty payment. Penalties for noncompliance can be based on the costs to the
single buyer in the event that the single buyer must procure ancillary services from
another source.

2.5 System Planning and Dispatch

The single buyer will have overall responsibility for system planning and dispatch The
distribution company will provide demand forecasts to both the smgle buyer and the
regulator. The smgle buyer, working in close coordination with the transmission business
unit, national dispatch, and potential new generators, will seek approval from the
regulator to initiate the competitive bidding process for generation, if required.

2.6 One year Power Purchase Contracts

The one year power purchase contracts will set up a contractual relationshIp between
generators and the single buyer as an important step in commercialization of the

National dispatch will direct the operation of the generation and transmission systems.
Dispatch will be in accord with the contracts between the single buyer and the generators.
The contracts will have provisions for economic dispatch, as modified by the constramts
of the generation and transmission systems. It is important to emphasize that the
contracts will also provide for emergency support when system reliabIlity IS threatened.
The contracts will incorporate the following principles:

• Regardless of short-term economics, a generator will follow the direction of
national dispatch if it is physically capable of doing so Within its technical
parameters.

• Any generator whIch suffers economic loss while following directions to support
system reliability will be made whole for such loss.

• A grid code will provide technical guidance for all generators.

BulgarIa ElectriC Sector Busmess Umt Performance Management Project 6
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2.7 Long Term Power Purchase Agreements

generation sector An example of a one year power purchase contract is presented III

Attachment 1.

Competitive generation eventually will be stimulated using a process to award long term
power purchase agreements for up to 20 years duration not to exceed the life of the plant
Eventually the generating sector will include a mix of one year and long term contracts.

7Bulgana ElectrIC Sector Busmess UnIt Performance Management Project

Once the principle of cost-reflective tariffs is established in Bulgaria, the form of price
regulation of the one year power purchase contracts will change. Annual payments to
generators will be based on standard costs. A performance pricing mechanism will adjust
revenues to generators based on achieved results. Eventually there will be energy
payment incentives for fuel consumption efficiency, startup cost, and variable costs of
operations and maintenance, and there will be capacity payment incentIves for
availability of capacity.

The contract will be structured to stimulate cost efficIency of the electric sector through
use of a fixed annual budget and direct quahty incentives. In the near term, sIgmficant
cash bonus incentives may be impractical because of the shortage of cash for funding the
electric sector. The initIal stage ofrestructuring will keep the current salary bonus system
at NEK WhICh rewards employees of the generating plants for achieved results in
electricity production, availability of capacity, and frequency regulation. The level of
funding for the reward program will be determmed during the annual price proceeding.
The regulator will attempt to target rewards to organizations that have made optimal use
of limited funding.

Pricing under the PPA will provide adequate revenues and quality incentives to operate
Bulgarian generating companies on a commercIal basis and attract private investment.
PPAs will support the financing ofnew capacity or investments in existing capacity based
on the security of future contractual receivables. Pricing for the different categories of
generation will be established according to the following:

• Pricing for existing NEK thermal generation will be on the basis of cost plus
profit. We enviSIOn that eventually all of the NEK thermal power and CHP plants
will have contracts. Pricing for CHP plants will recognize a fair split of costs
between district heating and electricity.

Initial pricmg for existing generating capacity under the one year contracts will be
determined based on budget allocation of available revenues in the next budget cycle of
NEK. Pricing will be updated each year with the budget cycle, under a regulated
proceeding. Tills IS basically the same process as the current budget allocation at NEK.
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• The Chaira Pumped Storage Power Plant and the existmg NEK hydroelectric
power plants initially will remam part of the central utility functions Capital and
operating expenditures for these plants will be regulated along wIth the other costs
of the single buyer. Eventually these plants may receive long term PPAs, possIbly
longer than 20 years because of long plant hves. Any hydroelectnc plant
requiring SIgnificant refurbIshment or capacIty expanSIOn will be a candIdate for a
long-term PPA With pncmg based on cost plus profit. Pricing and dispatch
provisions of PPAs for hydro plants can be complicated due to special dIspatch
considerations, low operating costs, and low accounting value relative to market
value.

• Contracts or tariffs for non-NEK CHP and industrial generation will contain
negotiated prices not to exceed system marginal energy cost plus a capaCIty price
based on the expected contribution of the generating capacity to system
requirements Pricing will reflect the plant's capacity and operating contributions
to system requirements. The capaCIty payment will be subject to capacity testing
and demonstrated capacity availability.

• Pricing for new generation will be established through a competitive tender or
negotiation mechanism. In general, an appropriate mechanism achieves a price
equal to the cost plus profit of the most economIC alternative. Rehabilitation of
existing generating capaCIty will compete in the tender process under the same
rules for new generating capacity. An example of the competitIve tender process
used in the U.S. is provided in Attachment 2.

2.8 Life-of-Plant PPAs for Power Plants that will be Retired

2.9 Existing Bulgarian Power Purchase Arrangements

Once the principle of cost-reflective tariffs is established in the Bulgarian electric sector,
there is the possibility to offer special contracts for the remaining life-of-plant for power
plants that will be retired without significant additional investment. Pricing will reflect
cost-of-service. In this type of contract it is important to balance any front loading of
payments with the possibility of performance penaltIes if the plant fails to deliver the
agreed services throughout the term of the contract.

Power purchase arrangements currently implemented or under development at NEK
include:

• Generation buyback tariff. The generation buyback tariff covers NEK's purchases
of power from non-NEK industrial generators and CHP. Prices are subject to
approval by the government ofBulgaria.

• Three year contracts for non-NEK hydroelectric power plants (currently under
development at NEK).

Bulgana ElectrIC Sector Busmess Umt Performance Management Project 8
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• Periodic transactions WIth neIghboring utIlIty systems.

2.10 Prerequisites for Long Term PPAs

New resources will be acquired through competitive tenders open to new resources,
existing resources with significant investment requirements, and existing plants WIth
terminated PPAs. A plant near its end of lIfe will have an incentive to improve
performance and reduce costs in preparation for the competition. If the plant, refurbished
or not, is the least-cost bidder, it can continue to operate under a new contract. If not, it
will be replaced with lower cost resources.

9Bulgana Electric Sector Busmess Umt Performance Management Project

Electric system planning provides the means to create a list of investment priorities in the
power sector. Supply- and demand-side alternatives and NEK and non-NEK alternatives
are allowed to compete on an equal footing to gain a place on the priority list. This list
becomes the basis for signing the first long-term contracts between the single buyer and
the power generators offering the most beneficial projects. Eventually, when demand
catches up with supply, the resource acquisition process will be managed by the regulator
so that each year an equal MW block of generating capacity or demand-side measure is
signed under PPAs.

PPAs should be awarded as required to ensure the continuing reliability of the supply of
generation at least cost. This suggests the important role of electric system planning to
determine the optimum economic Investment targets (modernization of existing capacity,
construction of new capacity, development of CHP systems, conservation), the fuel
structure for power generation, as well as an economically feasible program for
environmental protection.

EXIsting generators will qualIfy for eligibility for a PPA by establishing a commercial
structure and a financIal plan for the company. PPAs will be awarded to existing
generators in priority order as establIshed by the single buyer in coordination with the
regulatory authority. The process of awarding PPAs will allow competition between
existing NEK generation, new IPPs and existing non-NEK generation. Competition in
the awarding of PPAs will ensure that the generation sector develops in the most cost
efficient manner.

In summary, long term contracts will be granted gradually on a case-by-case baSIS In tIme
to ensure security of supply of generation Only a generator meeting the following
requirements will be eligible for a long term PPA:

• The generator is necessary for electric system reliability.

• The generator is the least cost alternative as determined by least cost plannmg,
subject to competition WIth non-NEK generators.
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• The generator is established as a commerCIal company with the necessary
groundwork for acquinng needed mvestment.

3. Price and Quality Regulation of Electricity Distribution

3.1 Current System

Funding for the Bulgarian distribution branches is determined in the annual budget
allocation which is approved by the NEK Board of Directors. Each distribution branch is
allocated its "planned expenditures" which determme an overall cost target for the
branch. Due to the Bulgarian economic downturn there is insufficient funding available
to meet the full revenue requirement for the distribution sector. The current system is a
process for dividing the available funds fairly among the distribution branches.

The process of allocatmg available funds to the distribution branches is appropriate in the
current economic environment. The trend in the industry is toward price cap
mechanisms, however a multi-year price cap mechanism is impractical in Bulgaria while
fundmg for the distributIOn sector IS inadequate because under these circumstances there
is no pOSSibility for "profits" even if the distribution branch achieves excellent cost
efficiency.

Performance is stimulated at the distribution branches through a salary incentive
mechanism. The incentive system provides employee salary bonuses based on achieved
results in two areas: cost-efficient use of annual budgeted funds and reduction of
distributIOn energy losses. The salary incentive encourages the distribution branches to
make the most of the available funding. International experience indicates that salary
incentives are an effective stimulus for achieved results. The current system, if faithfully
implemented, will encourage cost-efficiency in the distribution branches.

A limitation of the current salary incentive mechanism is its narrow focus. There is no
stimulus in the salary incentive for distribution service to meet or exceed minimum
quality standards for customer outages, voltage fluctuations, customer satisfaction and
safety. There is no stimulus for attaining conservation achievements that have the
potential to reduce the cost to customers and society of electric services. The lack of
stimuli for service quality is understandable in the current climate of limited funding. It
is perhaps unwarranted to provide incentives for measures that would require investments
and additional maintenance expenditures. In this regard the current incentive for loss
reduction is questionable because reducing losses typically requires additional funds.

Bulgana ElectrIC Sector Busmess Umt Performance Management PrOject 10
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Intenm Report

3.3 Price Regulation ofDistribution Services

Obtaining private Investment in the distribution sector requires establIshIng a commercial
financial structure for the NEK distributIon business unit. The commercial structure will
allow Investors to obtaIn regulated profits in exchange for the use of their capital.

11Bulgana ElectriC Sector Busmess Umt Perfonnance Management Project

We envision that initially the electric distribution branches will be establIshed as a single
commercial company subject to price and quality regulation. A later stage of
restructuring may bring further disaggregation into multIple companies. Several key
issues will have to be addressed prior to splittIng distribution into multIple commercial
companies. This will require:

• developmg standards for servIce quality and universal service

• evaluating organizational economies of scale

• determining ideal sizes for privatization

• establishing transmission interconnection points and appropriate metering

• establishing a process for price and quality regulation

Conceptually, commercialization of the distribution sector is possible even in the current
economic climate in Bulgaria, however it would require price guarantees from the
Bulgarian government. This would impose an additional debt burden that would have to
be weighed relative to competing objectives for federal fiscal policy. Ideally, establishing
a commercial distributIon sector will coincide with implementing cost-reflective tariffs in
the electric sector.

When the NEK distribution business unit is established as a commercial business unit, the
following regulatory process can be used for price regulation:

• Estimate the revenue required for the distribution business urnt:

a) determine allowable variable costs on the basis of standard cost estimates
established through benchmarking or time and materials estimation, determine
fixed costs on the basis of the replacement cost of the existing assets, less
physical depreciation, plus a "reasonable" profit on this "real" asset value; or

The key to price regulation of distribution services is evaluating the revenues required to
own and operate the distribution business. A revenue target is set on the basis of the
costs approved by the regulator, as determined through account-by-account review of
historic business costs, budget forecasting, or estimates of standard costs. The revenue
target is established in a periodic regulated proceeding between the company, the
regulator and the public.
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b) determine both vanable and fixed costs on the basIs of standard costs

• Allocate revenue reqUIrements to the following components: cost per customer
differentiated by customer class; cost per kW demand differentiated by tIme and
season, and cost per kWh energy consumption differentIated by time and season.

• Use the revenue targets for cost per customer, cost per unit of demand and cost
per umt of energy consumption as the basis of the regulated price of distributIOn
service for apenod of4 years

• During the 4 year period there will be annual automatic adjustments to the total
allowed distribution revenue for the following factors:

growth in number of customers

- growth in demand

growth in energy consumption

change in the prior year retail price index

currency exchange effects

expected improvements III productivity

• Special adjustments to base revenues will be allowed on a case-by-case basis for
"extraordinary" expenses such as storm damage.

• At the end of the 4 year period the cost targets will be reevaluated.

• Any cost effiCIencies achieved by the distribution business during the 4 year
period will be shared 50150 with electric service customers. That is, if the price
target in a year is Pt , and to achieve the minimum guaranteed return it will be
possible to charge a lower price p', then the price to consumers will be set to (Pt +
P') 12.

• Customer-specific charges that are collected direct from the customer, for
example connection charges, constitute a separate regulated revenue item outside
ofthe base revenue mechanism.

• Quality service is encouraged by providing a separate incentive payment, or
alternatively enforcing minimum standards of quality service A quality incentive
payment will have to be carefully designed to work together With the price cap
incentive that motivates the business to reduce costs. The quality incentIve
mechanism will address:

customer outage frequency and duration

voltage fluctuation

customer satisfaction

employee and public safety

BUlgana Electric Sector Busmess Umt Perfonnance Management Project 12
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3.4 Attracting Investment in the Distribution Sector

4. Price and Quality Regulation of Electricity Transmission

International experience indicates that the transmIssion company should have cost
responsibility not only for the costs associated with owning and operating transmission
facilities, but also for dispatch "uplift" associated with the incremental costs of

13Bulgaria ElectrIC Sector Busmess Umt Perfonnance Management Project

• The firm operates on a commercial basis and is organized along logical corporate
lines.

• Revenues are sufficient to provide a reasonable profit.

• The firm is worthy of credit and has control over its business decisions.

• The general economic conditions within the country are stable.

• A sound legal and regulatory framework for private investment exists, including
mstitutions and practices that provide for fair and nondiscriminatory treatment of
all investors.

• Allow conservatIOn investments to earn a profit to induce the dIstributor to
develop appropriate conservatIOn programs. The conservation incentive
mechanism must be closely regulated to ensure that conservatIOn incentIves meet
the criteria of reducing the social costs of energy consumption. The conservatIOn
cost recovery mechanism must be carefully designed to work together with any
revenue mechanism that links revenues to sales. An incentive mechanism that has
been used in California allows the dIstributor to keep as profit thirty percent of the
net present value of efficiency savings, subject to a four year verification program
following implementation of the conservation program. There is also provision
for penalizing the utility for programs found to be useless.

Rational price-setting and transparent and non-discrimmatory processes to govern prices
and quality standards set the stage for attracting investment, thus reducing the need for
investment by the government of Bulgaria. FIrms that strive to meet mvestor and
consumer expectations pursue cost reduction and performance improvement as a matter
of corporate strategy. A regulated firm will attract investors if it meets the following
criteria:

Price and quality regulation of electricity transmission is conceptually SImilar to
distribution. We envision an indexed revenue target developed according to a cost-of
service or standard cost approach, with a complementary mechanism for quality based on
direct incentives or minimum criteria for achieved results. Transmission service will be
provided under a standard tariff for use of the transmission system with a tarIff
component or separate contract for mterconnection services.
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transmission bottlenecks and voltage regulatIOn Combinmg all transmIssion-related
costs in a single regulated revenue stream allows a revenue mechanIsm that stImulates
cost-efficIent transmission investment deciSIOn-making.

In the case of a combined transmission and distribution company there is the possIbilIty
of a simplified smgle mechanIsm for price and qualIty regulation of combined
transmission and dIstributIOn servIces. Under current condItIOns in Bulgana where there
is no provisIOn for open access and the distribution branches are not separated into
multiple companies, there is some organizational rationale for combining the
transmission and distribution functions.

The future possibility of open access and customer chOIce of supplier will reqUIre
separating the transmission service functIOn in an independent organization and
establishing transmission tariffs. A system that allows multIple buyers and sellers may
require transmission congestIOn contracts to ensure equal access to limited transmIssion.

The future possibility of multiple suppliers and regionally differentiated cost of servIce
will require consideration of location in the applicatIOn of transmission use-of-system
charges Eventually the use-of-system charges will have the followmg structure:

• a charge per kWh to cover the costs of grid system services (voltage regulation,
reserve services, black start)

• a charge per kWh to cover the cost of transmission losses, dIffering according to
location

• a charge per MW of maximum demand at time of system peak load flows to cover
the transmission fIXed costs, differing according to location

5. Next Steps

• Establish the process for price reg11lation of generation, transmission and
distribution.

• Develop detailed cost-of-service studies for generation, transmission and
distribution. Evaluate standard costs based on engineering estimates and
international comparisons with other utilities. This is an essential step for
commercializing electric sector companies.

• Develop a set of rules to provide an opportunity for NEK and non-NEK
generators and conservation to compete on a fair and reasonable basis to fulfill
Bulgaria's power requirements.

• Develop, negotiate and sign one year power purchase agreements between the
single buyer and eXIsting generators. Alternatively, establish the regulatory cost
proceeding for generators without PPAs.

Bulgana ElectrIc Sector Busmess Umt Performance Management Project 14

I
I
I
I
I
I
I



InterllD Report

• Establish transmission and distribution as a single or multiple autonomous
business umts.

- EstablIsh commercIal structure.

- Implement a process to determine cost-of-service or standard cost for
transmission and distribution services.

• Establish the single buyer as an autonomous business umt.

• Identlfy which if any existmg generators are eligible for a long term PPA in
support of potentIal pnvatization or to provide guaranteed revenues to pay for
sigmficant investments in the plant.

- Establish a commercial structure for ownership and management of the plant.

- Develop the terms and condItions for the PPA

Establish pricing in the PPA based on evaluation of standard cost

- Implement changes in tariffs to end consumers to support pricmg under the
PPA.

15BulgarIa Electnc Sector Busmess Umt Perfonnance Management Project
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Article 3 Addresses for Notifications

Article 4 Designated Switching Center

The energy payment shall be authorized by the REGULATOR in an annual proceeding to
approve the actual expenses for the preceding year for fuel, operations and maintenance,
and other variable costs of operations.

AppendIX A

EXAMPLE CONTRACT

Appendix A

CAPACITY AND ENERGY
ONE-YEAR POWER PURCHASE AGREEMENT

BETWEEN
______ POWER PLANT ("SELLER")

AND
BULGARIAN CENTRAL BUYER ("BUYER")

Article 2 Purchase Price

The BUYER shall pay the SELLER at fixed prices authorized from time to time by the
REGULATOR. The purchase price shall be derived from the reasonable costs of the
SELLER to produce the power sold to the BUYER, as determined by the REGULATOR.

a) Budgeted fixed costs of the SELLER. The SELLER shall provide appropriate
economic analysis to justify its budget request.

Jll Estimated standard fixed cost of the plant, as estimated by the REGULATOR
or an unbiased qualified third party.

Article 1 Purchase of Power

The SELLER shall make available to the BUYER and the BUYER shall purchase from
the SELLER, the Net Dependable Capacity, Net Electrical Output (Energy) and the
Related Services from and after the effective date of the contract.

The capacity payment shall be authorized by the REGULATOR in a periodic proceeding
at intervals of three or four years. The REGULATOR shall, at its sole dIscretion,
authorize capacity payment the the SELLER on the basis of one of the following
alternatives:

Intenm Report
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Article 5 General Provisions

This Agreement includes the following appendices whIch are attached and Incorporated
by reference.

• Attachment 1 - General Provisions

• Attachment 2 - Interconnection (not available)

Article 6 Term of Agreement

This Agreement shall become effective on the date of execution by the Parties and shall
remain in effect until terminated by either Party with authorization ofthe REGULATOR.

Article 7 Signatures

I

•
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1.2.4 Point of Delivery

(b) The SELLER shall maintain operating communications with the designated
switching center of the BUYER. The operating communications shall mclude,
but not be limited to, system paralleling or separation, scheduled and unscheduled
shutdowns, equipment clearances, levels of operating voltage or power factors,
and daily capacity and generation reports.

1.2.3 Voltage Regulation

The SELLER shall provide such reactive power support as may be reasonably required
by the BUYER to maintain system voltage level and power factor. SELLER shall
operate the FACILITY at the power factors or voltage levels prescribed by the BUYER.
If SELLER fails to provide reactive power support, BUYER may do so at SELLER's
expense.

Appendix A

Attachment 1

GENERAL PROVISIONS

1.2.5 Operating Communications

(a) The SELLER shall provide forecasts of available capacities for each generating
unit. Such forecasts shall include, but not be lImited to:

• Annual forecast of capacity availability

• Monthly forecast ofcapacity availability

• Notice ofunforeseen changes to forecast availability

• Day ahead availability forecast

1.1 DEFINITIONS

1.2 OPERATION

1.2.1 Inspection

1.2.2 Facility Operation and Maintenance

The SELLER undertakes to operate in technically proper manner his own FACILITY, to
comply to operating discipline, to perform in due time the operating switchings and
regime restrictions as ordered, and to implement all instructions of the BUYER given
within his functIOnal competence.

Interun Report
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(c) The SELLER shall keep a daily operations log for each generating unit.
Operatmg mformatIOn and local operatIOn instructions shall include economIC
dispatching, synchronIzation and separatIOn, scheduled and unscheduled outages
and complete data on proper functioning ofthe FACILITY.

(d) SELLER shall measure and register on a graphic recording device power m kW
and voltage m kV at a location WIthin the FACILITY.

(e) SELLER shall report daily to the designated switching center the hourly readmgs
in kW of capacity delivered and the energy delivered in kWh.

(f) SELLER shall provide monthly reports to BUYER identifying all periods during
the month when the FACILITY was available at less that the Dependable
Capacity. BUYER may audit these reports WIthin 6 months after the date of the
report. SELLER shall permit the BUYER to visit the FACILITY, if requested, to
verity forced outages.

(g) Provision for telemetering.

1.3 DISPATCH

1.3.1 Economic Dispatch Criteria

BUYER is obligated to dispatch the FACILITY on an economic basis in accordance with
the Dispatch Protocol. The pnces for services provided under this contract WIll be used
for economic dispatch purposes.

1.3.2

(a)

(b)

(c)

Dispatch Protocol

The BUYER shall provide dispatch instructions. Such instructions will mclude
but not be limited to:

• Non-binding monthly schedule ofhourly generation

• Voltage schedule as required

• Day ahead schedule ofhourly generation

• Real-time schedule changes as required.

SELLER shall make reasonable efforts to fulfill dispatch instructIOns WIthin the
physical capability of the FACILITY.

Changes to operating schedules may be made as follows:

• When the facility is on-line, changes in scheduled output may be made
with the Facility's nominal ramp rate. The facility may be scheduled off
line with Off-line Prior Notice.

Bulgana Electnc Sector Busmess Umt Performance Management Project A-4
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• When the Facihty is off-hne, a scheduled start-up may be delayed or
canceled with two-hours prior notIce. A start up may be scheduled with
Start-up Prior NotIce.

1.3.3 Facility Dispatch Limits

1.3.4 Annual Review of Facility Dispatch Limits

1.3.5 Emergency Operations

SELLER, at BUYER's request, shall during a System Emergency or during a System
Pre-Emergency operate the Facihty within its operating limits in a manner to mitigate the
System Emergency or System Pre-Emergency.

1.3.6 Voltage Regulation

1.3.7 Provision for Energizing and Deenergizing Facility

1.3.8 Automatic Generation Control Operation

1.4 FUEL

1.4.1 Supply of Fuel to Facility

BUYER (will/will not) provide all fuel requirements for the facility...

1.4.2 Coordination ofFuel Supply

1.5 MEASURING AND ACCOUNTING FOR ELECTRIC POWER

1.6 BILLING AND PAYMENT FOR ELECTRIC POWER

1.7 PURCHASE OBLIGATION ADJUSTMENT

1.8 CONTRACT AMENDMENT

1.9 LIABILITIES

1.10 DISPUTE RESOLUTION

Bulgana ElectrIC Sector Busmess Umt Performance Management Project A-5
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AND

SINGLE BUYER TENDER PROCESS FOR

PURCHASES OF ELECTRICITY FROM POWER
PRODUCERS

1.1'

AppendIx B

AppendixB

1. Purpose and scope.

2. Definitions.

3. Filing requirements for prototype contracts.

4. Eligibility for long term contracts.

5. Eligibility for long term conservation purchase agreement.

6. Size ofresource block.

7. Avoided cost schedules.

8. The solicitation process.

9. Project ranking procedure.

10. Pricing and contracting procedures.

11. Security considerations.

12. Contract finalization.

13. Obligations ofgenerating facilities to single buyer.

14. System emergencies.

15. Interconnection costs.

16. SpecIal conditions for purchase ofelectrical power or savings from a utility
affiliated with the smgle buyer.

17. Filings-investigations-Exceptions.

PURCHASES OF ELECTRICAL SAVINGS FROM
CONSERVATION SUPPLIERS

Interun Report

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Intenm Report AppendIx B

Purpose and Scope
The purpose of this chapter is to establlsh rules for determIning prices, terms, and
conditions governing the tender process used by the smgle buyer for purchases ofpower
and conservation savings. These rules are intended to provide an opportunity for
conservation and generating resources to compete on a faIr and reasonable basis to fulfill
the single buyer's new resource needs. Bids under these rules shall include the costs of
compliance by the project with environmental laws, rules, and regulations in effect at the
time of the bid and those reasonably anticipated to be in effect during the term of the
project.

These rules do not preclude electric utilities affiliated with the single buyer from
constructing electric resources, operatmg conservation programs, purchasing power
through negotiated purchase contracts, or otherwise taking action to satisfy theIr public
service obligations. Information about the price and availability ofelectric power
obtained through the bidding procedures described in these rules may be used, in
conjunction with other evidence, in cost recovery proceedings pertaining to resources not
acquired through these bIdding procedures.

I
I
I
I
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"Avoided costs" means the mcremental costs to the single buyer of electric
energy or capacity or both which, but for purchases to be made pursuant to
these rules, the utility would generate itself or purchase from another source.

"Back-up power" means electric energy or capacity supplied by the single
buyer to replace energy ordinarily generated by a generating facility's own
generation equipment during an unscheduled outage ofthe facility.

"Regulatory authority" means the commission or agency responsible for
energy regulation.

"Conservation measures" means electric energy efficiency improvements to
buildings or energy using equipment and processes.

"Economic dispatch" means, within contractually specified limits, modifymg
the timing ofpower purchases from a generating facility so as to minimize the
costs ofdelivering electricity.

"Electric utility" means any public service company engaged in the
generation, distribution, sale, or furnIshing ofelectricity and which is subject
to the jurisdiction ofthe regulatory authority.

"Eligible conservation suppliers" means electric utility customers, or third
party conservation contractors installing energy efficiency measures as
described in these rules

(4)

(2)

(3)

(5)

(6)

(7)

Definitions
(1)



Filing Requirements for Prototype Contracts
The single buyer shall file its initial prototype contracts with the regulatory authority.
Long term prototype contracts for demand- and supply-side resources shall be attached to
the tender. Prototype contracts may be structured to allow for project-specific contract
language where appropriate.

(8) "Generating facilities" means plant and other equipment employed for the
purposes of generating electricity purchased through contracts entered into
under these rules.

(9) "Independent power producers" means generating facilities that are not subject
to cost recovery in the retail tariffs of any electric utility

(10) "Interruptible power" means electric energy or capacity supplied by the single
buyer to a generating facilIty subject to mterruption by the single buyer under
certain specified conditions.

(11) "Least cost plan" means the filmg made every two years by the single buyer in
accordance with applicable law or regulation.

(12) "Maintenance power" means electric energy or capacity supplied by the single
buyer during scheduled outages of a generating facility.

(13) 'Project developer' means an individual, association, corporation, or other
legal entity potentially entering into a power or conservation savings contract
with the utility.

(14) "Project proposal" means a project developer's document containing a
description ofthe project and other information responsive to the requirements
set forth in the tender.

(15) "Prototype contract" means standardized terms and conditions that govern
specific electric power or electrical savings purchases by electric utilities.
Prototype contracts may be structured to accommodate terms and conditions
specific to individual pr<>jects.

(16) "Supplementary power" means electric energy or capacity supplied by an
electric utility, regularly used by a generating facility in addition to that which
the facilIty generates itself.

(17) "Tender" means the document describing the single buyer's solicitation of
bids for the delivery ofpower or electrical savings.

(18) "Utility subsidiary" means a legal entity, other than a qualifying facility,
which is owned, in whole or in part, by an electric utility, and which may
enter a power or conservation savings contract with that electric utility.
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Long Term Prototype Contracts
The single buyer shall file with the regulatory authority three contracts whIch wIll be used
pursuant to the reqUIrements set forth in this chapter.

(a) The first contract shall be used in contracting with generating facilitIes from
Winning bidders as detennined through the soliCItation and bidding process
described in this chapter.

(b) The second contract shall be used in contracting with facilities of design
capacity ofone megawatt or less. The purchase price for power from these
projects shall be based on avoided energy and capaCIty costs

(c) The third contract shall be used in contracting with conservation suppliers as
determined through the solicitation and bidding process.

The regulatory authority shall review all prototype contracts filed by the single buyer
pursuant to this section. Any modification to such prototype contracts proposed by the
single buyer in between tender submIttals shall be filed with the regulatory authority.

Bulgana Electnc Sector Busmess Umt Performance Management Project B-4
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Any developer ofa potential generating facility may participate in the bidding
process.

The single buyer may broaden the scope ofthe solicitation and bidding
process to include other electric utilities, subject to the approval of the
regulatory authority. Such a decision must be explained in the utIlity's tender
submittal.

In the event the single buyer is affiliated with an electric utility, the electric
utility may participate in the bidding process as a power supplier, on
conditions set forth in applicable law or regulation. Such a decision must be
explained in the utility's tender submittal.

A project developer must provide evidence that a generation SIte has or will be
obtained (e.g., letter ofintent) before signing a contract with the single buyer.

The project developer shall specify, as part of the price bid, the costs of
complying with environmental laws, rules, and regulations in effect at the time
of the bid and those reasonably anticipated to be in effect during the tenn of
the project.

Any bid which involves the acquisition ofenergy from a hydroelectric project
must provide proof that the project developer has obtained the necessary
approvals from all entIties legally responsible for the protection or
management of fish or wildlife resources affected by the project The bid
shall specify the estimated costs ofsuch compliance.

(2)

(3)

(5)

(6)

(4)

Eligibility for Long Term Contracts
(1)
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Avoided Cost Schedules

Appendix B

Any elIgible conservation supplier may participate in the bidding process. In
the event the single buyer is affiliated with an electric utility, the electnc
utility may participate as a conservation supplier, on conditions set forth In

applicable law or regulation. Such a decision must be explained in the
utIlIty's tender submittal.

A partIcipating conservation supplier shall provide evidence that the proposed
conservation measures can be installed and will produce anticipated savings
over the term of the contract.

All conservation measures included in a project proposal must:

The single buyer shall, as part of its tender submittal, identify a resource block
consisting ofthe overall amount ofpower to be solicited from project
developers through the bidding process. The regulatory authority shall review
the proposed resource block in its evaluation of the single buyer's tender
submittal.

The single buyer shall, as part of its tender documentation, demonstrate that
the size of the resource block is consistent with the range ofestimated new
resource needs identified in the utility's least-cost plan.

(3)

(2)

(2)

Size of Resource Block
(1)

(a) Produce electrical savings over a time period greater than five years, or
a longer period if specified in the single buyer's tender. A measure
with an expected life which is shorter than the contract term must
include replacements through the contract term.

(b) Be consistent with the utility's least-cost plan at the time of the bid.

(c) Produce savings that can be reliably measured or estimated with
accepted engineering methods.

Eligibility for Long Term Conservation Purchase
Agreement

(1)

InterIm Report

The single buyer shall determine the avoided costs for the energy and capacity associated
with the resource block calculated on an annual basis for the greater of twenty years or
the longest period over which power purchase contracts entered under these rules will be
effective. This price stream will be referred to as the utility's avoided cost schedule. The
avoided cost schedule and its supporting documentation shall be filed WIth the tender and
shall be reviewed by the regulatory authority. The assumptions used in calculating the
avoided cost schedule shall be consistent with the utility's least-cost plan.
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The single buyer shall use this stream of aVOIded costs to provide general information to
potential bidders about the cost ofnew power supplIes absent non-utility resources. For
projects rated at one megawatt capacity or less, the most recently approved long-term
avoided costs will be the basIs for prices.

The Solicitation Process
The single buyer shall begin the solicitation process by issuing a request for proposals
(tender). The information which a bidder files in accordance with the single buyer's
tender will be referred to as the project proposal. Project proposals will be subject to a
competitive ranking procedure to determine the group ofbidders with which the single
buyer will fmalize long term purchase contracts.

Requirements for issuing a request for proposals:

(a)

(b)

(c)

(d)

The single buyer shall SOliCIt bids for electric power and electrical savings m
conjunction with its least cost planning schedule. The single buyer is required
to file its draft request for proposal with the regulatory authority within ninety
days of the single buyer's filing of its final least cost plan. More frequent
sohcitations shall be allowed at the discretion of the single buyer. The
solicitation must take the form of a tender approved by the regulatory
authority.

The single buyer shall submit a proposed tender and accompanying
documentation to the regulatory authority at least ninety days before its
proposed issuance date. Persons interested in receiving regulatory authority
notice of the tender filing can request the regulatory authority to place their
name on a mailing list for notification of future tender filings. Interested
persons shall have sixty days from the tender's filing date with the regulatory
authority to submit written comments to the regulatory authority on the
proposed tender. The regulatory authority shall take action on the proposed
tender within thirty days after the close of the comment period. The
regulatory authority may suspend the tender filing to determine whether its
issuance is in the public interest.

The tender shall specify the resource block and the long-term avoided cost
schedule.

The tender shall explain the evaluation and ranking procedure to be used by
the single buyer. The tender must also specify minimum criteria that bidders
must satisfy to be eligible for consideration in the ranking procedure.

BulgarIa ElectrIc Sector Busmess Umt Performance Management Project B-6
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The single buyer shall adopt rankIng procedures to evaluate project proposals
on the basis of least-cost planning goals. The project ranking procedure must
use explicitly stated criteria.

The criteria used to rank project proposals are subject to regulatory authority
approval and must be explained in the tender. These factors must at a
minimum address price, dispatchabihty, risks imposed on end consumers, and
environmental effects including those associated with resources that emit
carbon dioxide.

The single buyer's ranking procedures shall recognize differences in relative
amounts of risk inherent among different technologies, fuel sources, fmancing
arrangements, and contract provisions.

Information submitted by the bidder pursuant to an approved tender shall
remain sealed until expiration ofthe solicitation period specified in the tender.
The utility shall make project proposal summaries and a final ranking
available at its place ofbusiness for public inspection after the project
proposals have been opened for the purpose of ranking. The regulatory
authority shall retain the right to examine project proposals as originally
submitted by potential developers.

On the basis of the ranked project proposals, the single buyer shall identify the
bidders that best meet the selection criteria and that are expected to produce
the energy, capacity, and electrical savings as defined by the resource block.

The price bid, the requested pricing configuration, and terms ofthe proposed
bid services are subject to negotiation. Ifa generating facility agrees to be
operated under economic dispatch, then the price bid shall be adjusted by
operating performance adjustments such as the project's equivalent
availability factor. The methodology for such performance adjustments must
be explained in the utility's tender submittal.

The purpose of security requirements shall be to protect consumers' interests.
The requirements and the rationale for them shall be explained in the single
buyer's tender submittal.

Security is required on all project contracts whose expected payment to the
project developer at any point in time will exceed the payment which would
have been made under the utility's avoided cost schedule. No minimum
security is required if paYments to the project developer are expected to be

(3)

(4)

(2)

(2)

(2)

Pricing and Contracting Procedures
(1)

Project Ranking Procedure
(1)

InterIm Report

Security Considerations
(1)
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With the approval of the regulatory authority, a utilIty affiliated with the
single buyer may participate in the bidding process. Under such
cIrcumstances, the solicitation and bidding process will be subject to
additional scrutiny by the regulatory authority to ensure that no unfair
advantage is gIven to the affiliate.

The electric utility must mdicate in its tender submittal how it will ensure that
its subsidiary or subsidiaries will not gain, through its association with the
electric utility, any unfair advantage over potential nonaffiliated competitors.
Disclosure by the central buyer to its affiliated utility of the contents ofa
tender or competing project proposals prior to the public availability of such
mfonnation, shall be construed to constitute an unfair advantage

Upon a showing to the regulatory authority that any unfarr advantage was
given to an affiliate ofthe central buyer, recovery ofcosts associated with the
affiliate's proJect(s) may be denied in full or in part.

(2)

(3)

Special Conditions for Purchase of Electrical
Power or Savings from a Utility Affiliated with the
Single Buyer

(1)
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The single buyer shall file with the regulatory authority and maintain on file
for inspection at its place ofbusiness the current rates, prices, and charges
established pursuant to these rules.

If, at any time, a project developer IS aggrieved by an action of the single
buyer pursuant to these rules, the aggrieved party may petition the regulatory
authority to investigate such action. The regulatory authority may, at its
discretion, open an investigation and, if it deems necessary, hold public
hearings regarding any such petition.

The regulatory authority may grant such exceptions to these rules as may be
appropriate in individual cases.

(2)

(3)

Filings-investigations-Exceptions
(1)
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Overview:
Agreement between

Buyer
and

Power Producer ("Generator")

Alternative Forms ofAgreement
Between the Buyer and the Generator

• Operations and Maintenance Agreement

• Power Purchase Agreement

- Alternative 1 "Pass through" transfer from the Generator to the
Buyer ofthe Generator's actual expenses plus profit, costs
approved by Regulatory Body

- AlternatIve 2 Agreement on payment of predetenmned budgeted
costs plus profit, adjusted by mcentIves for achIeved results

Bulgaria Electric Sector Busmess UnIt Perfonnance Mangement Project
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Operations and Maintenance Agreement

• Structure
- The Buyer owns the plant and manages the capItal program

- The Plant Operator provIdes operatmg and mamtenance services

- The Buyer or a third party provides engmeermg, procurement and
constructIOn services

- The Buyer pays the Plant Operator's budgeted costs to operate
and mamtam the plant The payment to the Plant Operator may
mclude performance mcentlves

• Benefits
- Potential to mcrease cost-effiCIency of operatIOns and

mamtenance

Operations and Maintenance Agreement

• Duties of Regulatory Body
- Regulatory Body approves all budgets

- ReqUIres surveIllance and approval of actual expenditures

• Risks
If actual costs are automatIcally transferred, the Plant Operator
may not have adequate mventlve to exercise careful cost control

- Mamtenance and construction under separate management may
mcrease conflict over schedulIng and duratIon of plant outages

The Plant Operator does not dIrectly control the capital program,
and may feel less responSIble for the plant's future

Bulgana ElectrIc Sector Busmess Umt Performance Mangement Project
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Power Purchase Agreement

• Structure
Estabhsh autonomous Generator that owns plant and IS
responsible for all plant actlV1tles

Generator finances all capital reqUIrements

Buyer pays to the Generator
• Budgeted fixed costs (depreCl3lJon,mterest on debt, allowable return on eqUity,

taxes, fixed O&M)
Actual or budgeted vanable costs
Differences between budgeted fixed costs and "allowable" actual costs collect
In an account that accrues mterest and IS payable to the Generator

• Benefits
IfBuyers' discount rate IS hIgher than the Generator's, the Buyer
may prefer that the Generator own the asset and finance capital
requIrements

Power Purchase Agreement (continued)

• Incentives
AutomatIc transfer offixed cost from the Generator to the Buyer
provIdes a posItive motIvation for the Generator to make capital
mvestments, and may encourage proflIgate spendmg
Automatic transfer of vanable costs prOVIdes weak Incentive for
Generator to control costs
IncentIve mechanIsms can be Included

• Establish predetenmned cost ceIlings for capItal expenditures and operalJng
expenses
Recovery ofcapital expenditures depends on achIeved results measured by
avatlabillty of capacity and delivery of energy
Recovery of operalJng expenses subject to performance measured by energy
delivery, fuel consmnplJon per kWh, fuel procurement, O&M, emISSIons, etc

BulgarIa ElectrIC Sector Busmess Umt Performance Mangement Project
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Power Purchase Agreement (continued)

• Revenue Impact
- May reqUire greater revenue due to tax effects
- Requires greater revenue If the Generator's cost of capital IS

higher than the Buyer's discount rate

- Has a smoothmg effect on revenue reqUirements smce It spreads
the cost of an mvestment over several years

• Duties of Regulatory Body

- Regulatory Body approves all budgets or cost ceilmgs
- Requires surveillance and approval of actual expenditures
- Cost ceilmg mechanism reduces the regulatory burden, and also

reduces accountmg burden on the Generator to proVide the
mfonnatlOn reqUirements ofthe Regulatory Body

Bulgana ElectriC Sector Busmess Umt Performance Mangement Project
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Generation Transfer Pricing

Goals of Transfer Pricing

• Provide proper economic signals to generators

• Decentralize decision-making

• Increase accountability and cost transparency

• Provide incentives to improve performance

BulgarIa ElectrIc Sector Busmess Umt Perfonnance Mangement Project
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Interim Report

Transfer Pricing Key Issues

• Financial viability of Business Units

• Coordination of business unit and corporate
decision making

• Process of investment planning and control of
funds for repair and expansion of generating
capacity

• Potential competition with independent power
projects

Approaches to Transfer Pricing

• Actual cost plus fIXed profit

• Budgeted cost plus profit adjusted for
performance incentives/penalties (fIXed cost plus
premium)

• System marginal cost pricing (pseudo-market)

• Pool pricing, as in the U.K. (market)

BulgarIa Electnc Sector Busmess Umt Performance Mangement Project
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Application of Approaches

AppendIx C

Market

Approach Example

UK, Argentina, Chile

Psuedo-market Introduction of independent
power in US, Germany,
France

Actual cost plus fixed profit Traditional US approach,
Denmark

Fixed cost plus premium Spain, Portugal, US,
Hungary

Actual Cost Plus Fixed Profit

• Actual costs of the Generator transferred to the
Buyer

• Regulatory Body reviews costs and operations

• Regulatory Body encourages Generator to
minimize costs
- Regulatory Body at an mfonnatJOn dIsadvantage for regulatmg

costs

• Standards and criteria for reliability, safety,
customer satisfaction, etc.

• Employee bonus plans

Bulgana Electnc Sector Busmess VOlt Performance Mangement Project C-8
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- Safety Perfonnance 15% 15
- OperatIOns 35% 12

- Fuel Procurement 25% 08

- Management 10% 10

- EnVIronment 15% 1.0

- Total 100% 1 1

Example Performance Measures for
Employee Bonus Plans

Example: Generating Company
Performance Objectives

• Performance Weighting

C- 9
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InterIm Report

Actual Cost Plus Fixed Profit
Elements of Pricing

• Fuel cost

• Material cost

• Labor cost

• Depreciation

• Taxes

• Operating income profit

Actual Cost Plus Fixed Profit
Calculation of Fixed Profit

• Asset base =fixed asset value - accumulated
amortization + working capital =net asset value
+working capital

• Depreciation = asset basel remaining life

• Profit = allowed profit on assets in % multiplied
by net asset base

• Need to revalue and index net asset value

Bulgaria Electric Sector Busmess Unit Performance Mangement Project
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Actual Cost Plus Fixed Profit
Pricing to Bulgarian Generating Plants

C- 11
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Allocation ofRevalued Assets

Fixed Acuurnul Annual Capaci Remain MW- Allocat
Asset ated Depreclat ty IIIg Life yrs Ion
Value Depreciat ion (MW) (yrs)

Ion
Nuclear

KozIoduy 1-4 329,897 80,000 24,990 1600 10 16000 41%
KozIoduy 5-6 470,103 120,000 29,175 1900 12 22800 59%
Total Nuclear 800,000 200,000 54,165 38800

Existing Fossil
Maritsa East III 176,604 14,717 8,520 780 19 14820 29%
Maritsa East II 315,313 26,276 13,764 1260 21 26460 53%
Maritsa East I 10,725 894 1,966 180 5 900 2%

Varna 41,827 3,486 12,781 1170 3 3510 7%
BobovDol 27,170 2,264 6,226 570 4 2280 5%

Russe 22,642 1,887 2,075 190 10 1900 4%
MantsaWest 5,720 477 874 80 6 480 1%

Total EXlstlllg Fossil 600,000 50,000 46,207 50350
Total Existlllg Thermal 1,400,000 250,000 100,372 89150 100%
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InterIm Report

Vama- Example Pro Forma (thousands
1996 $)

1995 1996 1997 1998 1999 2000
Revenues

Capacity 16,518 15,943 14,531 8,937 8,135 7,112
Energy 70,474 51,101 53,161 59,770 83,925 61,588

Total 86,992 67,045 67,692 68,707 92.060 68,699
Expenses

Fuel 65,193 47,35049,316 55,491 77,914 57,268
Purchased Energy

Operations & Mamtenance 3,627 3,053 2,467 2,491 2,516 1,906
Depreciation 9,585 9,585 9,585 4,793 4,793 4,793

Central Services 5,282 3,752 3,845 4,280 6,011 4,320
Total Expenses 83,687 63,739 65,213 67,054 91,234 68,286
Pre-tax profit 3,305 3,305 2,479 1,653 826 413
Tax on profit 1,388 1,388 1,041 694 347 174
Net profit 1,917 1,917 1,438 959 479 240
Profit on Investment, % 5 0% 5 0% 5 0% 5 0% 5 0% 5 0%
Cost ofElectrICIty In 275 298 293 268 255 265
($/MWh)

Generation Expenses

Appendix C

-
•

Plant
Operating
Expenses

59%

Income
Taxes

6%

Funds
Available for
Reinvestment

28%

I
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I
I
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Retail Transition Pricing

Transition Pricing for Hydro and Non
NEK Generation ($/MWh)

~(
C- 13
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Interim Report

Assumed T&D Charges ($/MWh)

Cost of Service- 2000

Appendix C

Bulgaria ElectrIc Sector Busmess Umt Perfonnance Mangement Project
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Intenm Report

Fixed Cost Plus Premium

• Generator is paid for power delivered to the
Buyer

• Generator optimizes operations and expenditures
with minimal central control

• Incentive mechanisms
- Estabhsh predetenmned cost cetlmgs for capital expendItures and

operatmg expenses
- Recovery of capital expendItures subject to perfonnance

measured by avatlabIhty ofcapacity and dehvery of energy
- Recovery of operatmg expenses subject to perfonnance measured

by dehvery ofenergy, consumptIOn offuel per kWh, success
mmimIzmg the costs of fuel and O&M, reductIOn of emISSions,
etc

Fixed Cost Plus Premium
Example Risk Sharing Mechanisms

• Fuel Cost
- Reward/penalty Ifactual cost differs from mdex

• InternatIonal fuel pnce mdex
• GNP hnphclt Pnce Deflator
• Buyer's cost ofcoal

- Fuel pnce ceIhngs
- Pre-specIfied fuel consumptIOn curve (Gcal/kWh)
- Guaranteed weekly/monthly/annual dIspatch (MWh)
- Penodlc redetennmatIOn ofpre-specified mdexes

• Operating and Maintenance costs
- Reward/penalty Ifactual costs differ from benchmark costs by

actiVIty

Bulgaria ElectrIC Sector Busmess VOlt Performance Mangement PrOject
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Intenm Report

Fixed Cost Plus Premium
Example Risk Sharing Mechanisms

• Performance Criteria
- Increased/decreased capacIty payments based on

• Energy dehvery relative 10 maxtmum possible ("capacity factor")
- Usually used for high capacity faclor plants such as coal, nuclear
- Required performance level sel relative to particular plant

AvaIlabIlity ofcapacity
- Usually used for low capacity factor plants

Allowance to carry forward "unused" forced outage days Into the
follOWIng year

- Penodlc capacIty testIng
• Penalties for reduced capacity exceedmg a pre-determmed celhng

Examples ofFixed Cost Plus Premium

• Hungary: Power Purchase Agreements for Privatized
Existing Generating Plants

• Background

Several eXIstIng generating plants pnvatlzed

MVM promIsed tarIff Increases to Increase revenues to pay Generators
and DIstrIbutIon CompanIes

MVM developed a Power Purchase Agreement for each plant In advance
ofblddmg There have been several dIfficultIes WIth the contracts

• Payment mdexes and mcentlves
ExceSSive nsk for the Bidder, malang the PPA unacceptable to banks

• Inadequate revenues avaIlable to pay the new Plant Owners

Bulgana Electnc Sector BUSIness UnIt Perfonnance Mangement Project

AppendIx C

C-17 !
'\)



Intenm Report

Examples of Fixed Cost Plus Premium

• Hungary: clauses for termination and pricing in
the Power Purchase Agreements

- Agreement temunates at end ofuseful life of plant (3 to 10 years)

- CapacIty payment for fixed costs (depreCIatIOn ofrevalued assets,
debt servIce, profit on mvestment, taxes, etc)

CapacitY Component of payment was deteoomed by MVM, and the ratIOnale
was not made public

• CapacIty payment subject to aclueved results for capacity availabIlity

- Energy payment based on dehvered energy multIphed by a fuel
pnce mdex, plus allowance for non-fuel operatmg costs

• The fuel cost mdex has become controversIal because the pnce component for
energy has not kept pace With actual fuel costs

• For new and expanded capacity in Hungary,
Power Purchase Agreements are being developed
using negotiation

Examples of Fixed Cost Plus Premium

• Performance-based Regulation at San Diego Gas
& Electric Company

- Gas procurement mechanIsm
• Penalheslrewards based on aclueved results relahve to fuel pnce benchmark

- Electnc generatIOn and dIspatch mechanIsm
• Detailed computer modeling establishes benchmark forecast ofoperatIOns for

companson WIth actual perfoooance
• Penalheslrewards for perfoooance m the followmg areas

- Long-term and short teoo power purchase cost perfoooance
- FOSSIl urnt availability of capacIty

RPI - X for operatIons and mamtenance expenses
- Other monetary rewards for

• Safety perfoooance
• Customer sahsfachon
• Customer outage mmutes

Bulgana Electric Sector BuslOess UOlt Performance Mangement Project
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Examples of Fixed Cost Plus Premium

• IPP Pricing
PrIce for power purchase based on competItive auctIon or
negotIatIOn
Revenues to IPP = BId PrIce = Cost + RequIred Profit
Most Regulatory BodIes allow dIrect negotIatIOn between utlhty
and IPP to achIeve lowest prIce and best dehvery condItIOns that
the IPP IS wlllmg to provIde
Some Regulatory BodIes reqUIre "second prIce auctIOn" prIce to
wmmng bIdders based on lowest prIced losmg bId
DIspatch ofIPP based on energy prIce m the IPP's bId

- Actual capacIty and energy payments based on performance

Examples ofFixed Cost Plus Premium

• Transfer Pricing for California Nuclear Plants
Sunk costs recovered m fIXed component

• DeprecIated asset value

• Taxes
• Shareholder profit of 7%

IncentIve prIcmg
Fixed pnce ranges from $38 per MWH m 1996 to $42 per MWH 10 2003
(based on cost of gas turbme)

• Factor of I 2 apphed to pnce between 10 a.m and 10 p.m dunng summer peak
penod (totals 800 hours)

• Factor of 0 8 apphed for first 800 hours of operation outside summer peak
penod

Funds for decommlsslomng and spent fuel outsIde of transfer
pflce

Bulgana Electric Sector BUSiness Umt Performance Mangement Project
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Examples of Fixed Cost Plus Premium

• Transfer Pricing for California Nuclear Plants
- Plants operate only If operating costs less than $38 per MWH

- Plants allowed to sell power outside ofCalIfornia

- Plants can close down voluntartly at any time
- After 2003 plants wIll operate as IPPs and gradually assume

lIabilIty for decommISSIOnIng costs

Examples ofFixed Cost Plus Premium

• Power Pricing for Sales between Utilities

- Market PriCIng based on competitIve negotiation
- Incentive and Indexes
- Typical priCIng based on average ofseller's margInal costs and

buyer's margmal cost savmgs
- TypIcal prIcmg Includes prIce mdexatlOn for regIOnal fuel price

Index, RPI, etc
- Price subject to renegotiatIOn under prespecdied conditIons

Bulgaria ElectriC Sector Busmess Unit Performance Mangement Project
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Examples ofFixed Cost Plus Premium

• Pricing for Renewable Power Plants and Energy
Conservation in California
- Cost-based energy and capacity pncmg
- Special mcentlVe payments for renewable IPPs

• EmISSIons adder
• Fuel diversity adder

- Special mcentlves to shareholders for utility-sponsored energy
conservation

- Increasmg use of mtegrated blddmg mechanisms for new
generation and conservation

Example ofFixed Cost Plus Premium for
Existing Generator

• Transfer Price

- Energy Payment - Predetennmed expected vanable cost ofoperatIon
- Capacity Payment - system margmal capacIty cost
- Capital Cost Payment - difference between Budgeted Fixed Cost and

CapacIty Payment

• Fixed Cost Components

- FlxedO&M
- CapItal ReqUirements for replacementofplant

• Adjustments for Achieved Results
- Energy payments for dehvered energy
- Buyer must take _ MWh/year to satISfy coal supply contracts

- Buyer pays Generator's fixed coal costs IfminImum take
condition not met

- CapacIty and CapItal Cost payments subject to achIeved results for
avaJiablhty of capacIty and delivery ofenergy

Bulgana ElectrIc Sector Busmess Umt Perfonnance Mangement Project
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Pseudo-market Pricing
California IPP Pricing (prior to competitive

bidding for generation)

• Long-term purchase with guaranteed energy and
capacity prices based on utility's LRMC

• Fixed energy prices for up to 10 years; fIXed
capacity prices for up to 30 years
- FIxed pflces requires fuel and capacIty prIce prOjectIOns In

CalIfornIa, projectIons were generally hIgh Therefore, purchase
pnces were generally hIgher than the cost of power

• No dispatch; IPP variable operating cost not
known to utility

• Limited right for utility to refuse deliveries

BulgarIa Electnc Sector Busmess Unit Performance Mangement Project

Pseudo Market Pricing
Bulk Power Vs. Retail Tariffs
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Intenm Report

Example ofPseudo Market Pricing
Varna Business Unit

C- 23
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InterIm Report

The Power Purchase Contract

Power Purchase Contract Components

• Conditions Precedent

• Term and Termination

• Interconnection Facilities

• Metering

• Operation and Dispatch

• Ancillary Services

• Purchase and Pricing

• Emissions

Bulgaria Electnc Sector Busmess Umt Performance Mangement Project
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Intenm Report Appendix C

-
I

Operation and Dispatch

I • Prudent Operation

• Coordinated Planning and Operations

I • Maintenance Scheduling

• Guaranteed Dispatch

I
I
I
I
I
I

Operation and Dispatch

I • Prudent Operation

- Prudent electrIcal practices

- ReactIve power

I - ProtectIon

- Commumcatlons with sWltchmg center

- Dally records

I - Telemetermg

I
I
I
I

BulgarIa Electnc Sector Busmess Vmt Performance Mangement Project C- 25

S7
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Operation and Dispatch

• Yearly Planning
- Buyer provIdes

Forecast use ofaVallable capacity for each penod
Proposed schedule of Scheduled Malntenance

• EstImated capacity and energy pnces for the year
Forecast of demand for energy

- Generator provIdes
• Forecasl use of avadable capacity for each penod
• Proposed schedule ofScheduled MaIntenance

- Best efforts to agree on aVaIlabIlIty schedule for the year

Operation and Dispatch

• Monthly Planning

• Weekly Availability Declaration

• Obligation ofBuyer during system interruption
Buyer WIll not be oblIgated to accept or pay for and may requIre
Generator to mterrupt or reduce delIverIes ofenergy under the
followmg condItIons

• when necessary In order to construct, Install, malntaIn, rep3lr, replace. remove,
mveslJgate, or Inspect equipment or any part of the system

• when InterruplJon IS necessary because of
- system emergenCies
- forced outages
- force majeure
- compbance With prudent elec1l1cal practIces

Bulgana ElectrIC Sector Busmess Umt Performance Mangement Project
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Operation and Dispatch

• Maintenance Scheduling
Annual mamtenance schedule

Monthly update of annual schedule

Notice for scheduled mamtenance

Allowed maximum mamtenance days per year

Best efforts to schedule maintenance outside of Peak Months

Reportmg of mamtenance expenses

Operation and Dispatch

• Guaranteed Dispatch
MInimum daIly dispatch level (MW)

Buyer Will dispatch the Generator for a mInimum of_ MWh
per year

- In the event that Buyer fails to dispatch the Generator for the
Guaranteed dispatch

• Buyer pays for all mcreased fuel costs, excludmg energy not dispatched due to

- Force Majeure affectmg the Generator

- Forced Outage
- Mamtenance rescheduled at the request of the Generator

• Buyer has hmlted ohhgatlon to use best efforts to reschedule the amount of
Guaranteed Dispatch lost due to Force Majeure or Forced Outage

Bulgana ElectrIc Sector Busmess VOlt Performance Mangement Project
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Ancillary Services

• Voltage and frequency control

• Reserve capacity

• Black start

• Grid reliability

• Emergencies

Energy and Capacity Purchase

• Energy Purchase
- Energy delIvery

- Guaranteed minimum purchase of energy
- Energy pncmg

• For guaranteed energy
• For non-guaranteed energy

• Capacity Purchase
- Capacity delIvery
- CapaCIty pncmg

Bulgana Electric Sector Busmess VOlt Performance Mangement Project
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Intenm Report

Energy and Capacity Purchase

• Energy Payment

Payment based on Generator's Average Fuel ConsumptIOn per
kWh x Fuel Cost, plus Allowance for Variable O&M

• Regulatory OptJon 1 Average Fuel Consumpllon per kWh, Fuel Cost and
Allowance for Vanable O&M set m advance subJect to update every 3-5 years
(advantage proVIdes Generator With Incenllve to reduce costs)

• Regulatory OptJon 2 Actual vanable costs transferred from Generator to
Buyer subject to reasonableness review

If Buyer purchases less than the Guaranteed Dispatch, Buyer pays
Generator's fixed fuel costs

Energy and Capacity Purchase

• Capacity Payment (optional)

PrIce based on System MargInal Capacity Cost = System RelIabilIty
Index x Amortlzatlon of Combustion TurbIne Capital Cost

Time dlfferentlated

Buyer prOVides Capacity PrIce a year In advance based on annual
system forecastIng, Buyer also proVides a ten year non-bIndIng forecast
ofCapacity PrIce

Payment based on capacity avatlablhty

• Fixed Cost Payment
- Negotiated payment based on Generator Fixed Cost (less capacity

payment)

Capped relative to cost of new generatlon

Generator must meet performance requirement of 90% avaIlablhty to
receive full payment

Bulgana ElectTlc Sector Business UOlt Performance Mangement Project
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Power Purchase Contract
Key Issues

• Determination of fixed and variable costs
- eXlstmg plant

- plant expansion projects

• Link between performance and payment
component for capacity and energy

- No link actual expenses transferred

- Payment components based on achieved results
Payment component for energy

• Payment component(s) for fixed costs

Power Purchase Contract
Key Issues

• Fixed Cost Payment performance mechanism
- Simple Alternative smgle $/kW-month pnce component, with

payment based on aVllllabl1lty ofcapacity

- More Complex Alternative fixed cost payment consists of two
$/kW-month components

Capacity payment component based on !he margmal capacIty cost ofNEK
• CapItal cost payment component (fixed cost less avatlablltty payment) paId to

Generator on !he basIs ofenergy deltvery

• Performance benchmarks
- Index ofcapacity availabilIty

- Index ofenergy avadabihty

• Contract termination

Bulgaria ElectrIc Sector Business Unit Performance Mangernent Project
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Power Purchase Contract
Key Issues

• Guaranteed amount of dispatch
- Mmlmum allowed coal consumption

- RestrIctions on mmlmum loadmg of plant m MW

• Maintenance coordination
- Admmlstratlve Alternative Buyer schedules mamtenance for all

plants

- Internal Market Alternative Generator schedules mamtenance,
subject to review of Buyer

• Buyer has option to change capacIty pnce to mduce morelless mamtenance

• Emissions requirements/payments/incentives

• Decommissioning and waste disposal

Bulgaria ElectrIC Sector Busmess Umt Performance Mangement Project
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Example Power Purchase Contracts

• Pricing
• Mechanisms for

stimulating results
• Delivery Provisions

Georgia Power (USA) Power Purchase
Pricing Example

• Energy Payment
- Fuel Payment

- VarIable O&M Payment
- Sulfur DIoxIde Allowance Payment
- Startup Payment

• Capacity Payment
- CapItal Investment Payment
- FIxed O&M Payment

Bulgftfla Electnc Sector Busmess Umt Perfonnance Mangement Project
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Intenm Report

Georgia Power (USA) Power Purchase
Pricing Example

• Monthly Energy Payment

Fuel Payment

= Energy delIvery In MWh

'" Fuel PrIce based on mdex for regIOnal market In $/Gcal

'" Net fuel consumptIon In GcallMWh

VarIable O&M Payment

Energy delIvery m MWh

'" VarIable O&M allowance for base year In $IMWh

'" O&M pnce escalatIon factor for current year relatIve to base year

Georgia Power (USA) Power Purchase
Pricing Example

• Monthly Energy Payment (continued)
Payment for mItIgatIon of sulfur dIoxIde

Energy delIvery In MWh

'" S02 emISSIon rate, kllo/Gcal
'" Fuel consumptIOn In GcalIMWh

'" Value of S02 allowance In $/kdo (based on market prIce for S02
allowances)

Startup Payment
= Number of startups
'" (Fuel Pnce In $/Gcal x Gcal fuel use allowance per startup

+ FIxed cost of startup In $ )

Bulgana Electnc Sector Business Unit Performance Mangement Project
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Georgia Power (USA) Power Purchase
Pricing Example

• Monthly Capacity Payment
CapItal Investment Payment

CapacIty Purchase In kW for the month

* CapItal Investment Payment In $/kW-year
* CapacIty Value Monthly AllocatIon Factor
* Performance Adjustment Factor

FIxed O&M Payment
CapacIty Purchase 10 MW for the month

* FIxed O&M for base year In $/kW-year
* O&M pflce escalatIOn factor for current year relatIve to base year
* CapacIty Value Monthly AllocatIon Factor
* Performance Adjustment Factor

os
RatIO of Actual Energy DelIvered to

Requested Energy dunng Peak Penod

CapacIty Payment Adjustment for Non-deliverY

BulgarIa ElectrIC Sector Busmess Umt Performance Mangement Project
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Adjustment Factor
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California Pricing Example 1

• General Terms

Payment on the basIs ofdehvered energy and capacIty

Generator IS expected to dehver unless the Buyer schedules zero purchase

Zero CapacIty Payments durIng
• Mamtenance penod exceedIng maxImum allowable hours
• Generator forced outage
• Force Majeure m excess of 90 days

CapacIty Payments contInue dunng
• Reduclton of generalton at request of Buyer

InterruptIOn for gnd system reqUIrements
• Mamtenance penod up to maxImum allowable hours
• Force Majeure of less than 90 days

California Pricing Example 1

• General Terms (continued)

Two levels ofreductIon of generation at Buyer's dIscretIon
• EconomiC reduclton Generator's Energy Price exceeds Buyer's margmal cost

- Generator has oplton to deliver at EconomiC Curtailment Price
• Physical reductIOn Generator must shut down
• Buyer can request that Generator reduce output to zero up to 3000 hours per year

Pertodic capacIty testIng to estabhsh plant dependable capacIty

• Termination
Contract extends until plant end-of-life
NegotIated optIons for the Buyer to termInate early

Bulgana Electric Sector Busmess Unit Performance Mangement Project
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California Pricing Example 1

• Scheduled Maintenance
By September I each year, Generator provIdes Buyer a schedule
ofwhen Generator mtends to perform scheduled mamtenance for
the followmg year

- Generator provIdes quarterly updates of mamtenance schedules
- Scheduled mamtenance IS not to exceed 840 hours per year
- Generator may accumulate unused mamtenance hours from one

calendar year to another up to a maxImum of 1080 hours
- Buyer notIfies Generator

24 hours In advance for maIntenance less than I day
• I week In advance for maIntenance one day or more, except Major Overhauls
• 6 months In advance for Major Overhauls

- Generator WIll not schedule Major Overhauls durmg peak months

California Pricing Example 1

• Total Payment
Energy Payment

+ CapaCIty Component ofPayment related to System Margmal Cost
of CapaCIty

+ CapItal Cost Component ofPayment related to energy productIon
+ Au EmISSIons Adder or Subtractor
+ Renewables Adder or Subtractor

Bulgana ElectrIc Sector Busmess Unit Perfonnance Mangement Project
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California Pricing Example 1

I • Energy Payment
Energy Payment
=Energy dehvery m MWh

I *Fuel PTlce mdex for base year m $/Gcal
*Fuel pTlce escalatIOn factor for current year relative to base year
*Net fuel consumptIOn m MWhlGcal

I Energy Payment (IfBuyer asks Generator to reduce energy dehvery,
but Generator dehvers energy anyway)

I =Energy dehvery m MWh
*System margmal energy cost

I
I
I
I

California Pricing Example 1

I • Capacity Payment
Capacity Component ofPayment

Capacity Purchase m kW for the month

I * System Margmal Rehablhty Index (between 0 and 1)
* AmortizatIOn ofCapital Cost ofCombustIOn Turbme for Base

Year

I • Monthly allocatIOn factors for system margmal capacity cost
* CombustIOn turbme capital cost escalatIOn factor for current year

relatIve to base year

I
* Peak Period Performance Factor

I
I ;

~(I
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California Pricing Example 1

• Capacity Payment (continued)
System Marginal Reliability Index:
- Is less than 1 for a year m which system relIabIlity exceeds the

Target Reserve Margm

- Equals 1 for a year m which system relIability IS equal to or less
than the Target Reserve Margm

Peak Period Performance Factor (not to exceed I)
kWh deltvered durmg peak penod (excludmg reductIOn of
generatIOn at request ofBuyer)

/ Dependable Capacity x Number ofhours m month (excludmg
reduction of generation at request ofBuyer)

/ 0 8 Target Availability

California Pricing Example 1

• Energy Related Capital Cost Payment
Energy Related Capital Cost Payment

Firm Capacity m kW

• Base Year Fixed Costs of the Plant (10 excess of Shortage Cost) m
$/kW.year

• 1/12
• Capital cost escalatIOn factor for current year relative to base year
• PerIod Performance Factor /0 9 Target AvailabilIty

Period Performance Factor
Average achieved AvailabilIty for the pnor 12 months, where
availabilIty IS calculated as

kWh Dehvered energy dehvered dunng non-reductIon hours
kWh Expected finn capacity x number of non-reduction hours

Bulgana ElectrIC Sector Business Dmt Performance Mangement Project
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California Pricing Example 1

• Air Emissions Adders or Subtractors

Air Emissions Adders or Subtractors
Energy delIvery 10 MWh

* Pollutant emiSSion rates, kllo/Gcal (net of target emiSSion rates)
• C02, NOx. Particulates, SOX, Reactive Organics

* Fuel consumption 10 MWhlGcal
* Emissions value m $/I(Jlo

Note
Air emiSSions subject to monthly momtormg

- Air emiSSions momtormg equipment subject to annual mspectlon
by certified engmeer

California Pricing Example 2

• General Terms

Payment on the basiS ofdelIvered energy and capacity
Zero Energy and Capacity Payments during

• Scheduled mamtenance
• Forced outage
• Interropuon for gnd system reqwrements
• Force Majeure m excess of90 days

Zero Energy Payments dunng
• Reduetton of generation at request ofBuyer
• Force Majeure less than 90 days

No guaranteed mlmmum energy purchase, however annual
reduction ofgeneration at request ofBuyer not to exceed _
hours per year
Penodlc capacity testmg

Bulgana Electnc Sector Busmess Umt Performance Mangement Project
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California Pricing Example 2

• Total Payment
Energy Payment

• Fuel Payment
• Startup Payment

+ Capacity Payment

California Pricing Example 2

• Monthly Energy Payment

Fuel Payment
Energy delIvery In MWh

* Fuel Pnce Index for base year In $/Gcal
* Fuel pnce escalatIOn factor for current year relative to base year
* Net fuel consumptIon In MWhlGcai

Startup Payment (only paid if startup required on order of Buyer)
= Number of startups
* Startup compensation In $ (negotiated)

BulgarIa Electric Sector Busmess UOlt Performance Mangement Project
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California Pricing Example 2

I • Monthly Capacity Payment
Capacity Payment

Capacity Purchase m kW for the month

I * Base year Capacity Pnce m $/kW-year

* Capacity Payment pnce escalation factor for current year relative
to base year

I * Capacity Value Monthly Allocation Factor

* Adjustment Coefficient for Achieved Results

I
I
I
I
I

California Pricing Example 2

I • Monthly Capacity Payment (continued)
Adjustment coefficient for achieved results:

[ kWh delivered dunng penod

I + (number ofhours ofzero production at the request of the
Buyer x average kW delivered durmg 8 hours pnor to the
limitation and 8 hours followmg the limitation)]

I
* Mmlmum Reliable CapacIty x Number ofhours In penod
* CoefficIent of expected avadablhty of capacIty (speCIfic to plant)

I
Note:

- If the Performance Adjustment Factor IS less than 80%, the
CapacIty Payment IS reduced to zero

I
- Generator Will use best efforts to deliver energy dunng an

Emergency

I
I
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California Pricing Example 2

• Maintenance Scheduling
- By September I each year, Generator provides Buyer a schedule

of when Generator mtends to perform scheduled mamtenance for
the follOWing year

- Buyer has the right to approve the tlmmg for any outage penods
for scheduled mamtenance that exceed 6 calendar days

- $_/day penalty for faJiure to reschedule maintenance outage on
request ofBuyer

- Generator prOVIdes quarterly updates ofmamtenance schedules

California Pricing Example 2

• Reduction of Generation at Request of Buyer

- By September I each year, Generator proVides Buyer a Schedule
showmg expected schedule ofhmltations

- LImitation Schedule IS updated monthly, showmg expected hourly
reductIOn levels

- Buyer has nght to reVIse schedule one day m advance of
reduction.

- Annual reduction by Buyer not to exceed _ hours per year,
excludmg

• Mamtenance outage declared by Generator
• Forced outage
• Interrupbon due to gnd system requirements

Bulgana Electric Sector Busmess DOlt Performance Mangement Project
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Intenm Report

Transfer Pricing for
Electric Supply Branches

("Local Distribution Companies")

Alternative Transfer Pricing for
Electricity Supply Branches

• Actual Cost of Electricity Supply Branches
Transferred to Consumer

- TransmISSIon and generatIon payments to Central Buyer passed
through dIrectly to consumers

- Actual cost ofoperatmg ElectrIcIty Supply Branches plus fixed
profit IS transferred to consumers, subject to periOdIC revIew by
Regulatory Body

• Reqwres survetllance by Regulatory Body

Non-cost perfonnance are subject to penodlc revIew by
Regulator, or separate mcentlve mechanlsm(s)

• Customer SCfVlce
• Supply rehabthty
• Employee safety

• EnVIronmental
• Losses
• ConservaUoD

BulgarIa Electnc Sector Busmess Umt Performance Mangement Project
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Alternative Transfer Pricing for
Electricity Supply Branches

• Base Revenue Target ("RPI-X")

- Costs not directly under control of Electricity Supply Branch,
such as payments to Central Buyer for transmission and
generatIOn, are transferred directly to consumers

- Set base distributIOn revenues that are subject to distributIon
mcentlve mechanism, base revenues reset every 3-5 years

• Histonc cost trends
• Cost detenmned by benchmarkmg
• Electncuy loss target used to detennme base revenue target, vanance of actual

losses from loss target affects Dtstnbutlon Company profits

Annual Indexation of the base revenue, USIng prevIOus year retaJl
price mdex (RPI) and expected productlVlty Improvement (X)

- Separate RPI-X mechanIsms for
• costs that vary WIth demand
• liKed costs

- Non-cost performance subject to periOdIC review by Regulator, or
separate InCentIve mechanIsm(s)

Pricing for Electricity Supply Branches:
Key Issues

• Setting Base Revenues
- FIxed components (e g office space)

Vanable components
• Cost per kWh sold
• Cost per customer, different for each customer class
• Cost per Iolometer of conductor

- overhead/underground
- ruraIIurban

Cost per employee

• Use of benchmarking
For determInIng base revenues (RPI-X)

• Use ofeKpected cost per unIt
• Use oflustonc cost and perfonnance mfonnatlon

For after-the-faet allocatIOn of IncentIves
• Use ofcomparative evaluation of achieved results

Bulgana ElectriC Sector Busmess DOlt Performance Mangement Project
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Pricing for Electricity Supply Branches:
Key Issues

• Standards for measuring achieved results

Service to customers
RelIabIlity of supply
Employee safety
Environmental
Losses
ConservatIOn achievements

• Incentives for Loss Reduction
- EstablIsh factor for expected losses for settIng base revenue to

supply branches
• Achieved savlDgs on actual energy losses relative to expected losses are shared

between electricity supply branch and consumers

Pricing for Electricity Supply Branches:
Key Issues

• Incentives for Consumption
MInimiZe profit Incentive for overaggressive promotion of
Increased electrICity consumptIOn
ProVide opportunIties for profit on conservation programs

• Alternative IDcentlve mechanlSlDs

- Electricity Supply Branch capitalizes IDvestments for conservation and
earns profit on such IDvestments

- ElectriCity Supply Branch keeps a portion of the dJfference between the
cost ofconservation programs and LRMC

- Posslblhty for a premium 10 the Supply Branch based on quahtatlve or
quantitative evaluation of Its programs for conservation

Incentive for energy conservatIon must be carefully deSigned to
work together With any RPI-X mechanism based on sales In kWh

Bulgaria Electric Sector Busmess UOlt Performance Mangement Project
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Pricing for Electricity Supply Branches:
Key Issues

• Pricing for energy produced by Electricity
Supply Branches
- Must sell to Central Buyer?

- Should the revenue reqUirements for the plant be transferred to the
consumers of the Electricity Supply Branch?

• Regional differentiation of tariffs

• Program for coordination of allocating energy to
Supply Branches during shortages

Transfer Pricing for Electricity Supply
Branches: International Experience

• RPI-X in Great Britain
- OngInally X ranged from 0 to 2 5% productIVity reductIon

- 1994 reVIew suggested base revenue levels and productivity
factors were too favorable to the Electncity Supply Branches

• Reduced cel1mg revenues II to 17%, and adopted 2% productiVIty
Improvement

- AccordIng to the ongInal pnvatlzatIOn scheme, the revenues to
the companies Increased directly WIth IncreasIng kWh sales,
subsequently thiS was changed so that 50% ofrevenues were
fIxed and 50% related to sales

• More appropnate IDcentlves to companIes
• More accurately reflect the effect of sales on costs

- Has proved difficult for Regulatory Body to set revenues and to
exercise surveillance, however a cost reductIOn was achieved

Bulgana Electric Sector Busmess Unit Performance Mangement Project
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Transfer Pricing for Electricity Supply
Branches: International Experience

• RPI-X in California (proposed)
- Imtlal Index of revenue-per-customer, subject to approval of

Regulatory Body
• Revenues mcrease dJrectly WIth mcreasmg number of customers

- Revenue level for subsequent 5 years IS detenmned uSing external
benchmarks replacmg the eXisting annual procedure In which the
Regulatory Body approves costs

PortIon of profit shared with customers
FinancIal rewards and penalties for

• Customer ServIce
• RehabJ11ty of service

• Safety

- ProvISIOn for adjustments to revenues for extraordinary events

Bulgana Electnc Sector Busmess Umt Performance Mangement Project
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Business Unit Performance
Management Concepts for the

Bulgarian Power Sector

Sofia, BulgarIa
June 1996

Bechtel ConsultIng

Goals

• Develop Improved management cost signals and performance
IncentIves and penaltIes

• Promote rational cost-based deCISion-makIng wlthm bUSIness
Units

• EstablIsh bUSIness Units as profit centers
• MInimIZe need for centralized "command-and-control"
• Promote approprIate SOCial programs
• Evolve to market-based competltlve model to attract required

capItal

BulgarIa ElectrIC Sector BUSiness UnIt Performance Mangement Project
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oPlant Performance Standards

-Internal Contracts Framework
operformance EvalualJon Plans
oIndex

- Fmanclal Return
- Consumer Pnces
- ProdUCIJVlty Factors

oPnceCaps
-Revenue Caps

Intenm Report

To Achieve these Goals ° 0 0

• Introduce reward and penalty potentials for perfonnance
- utIlity employees

- utlhty shareholders
- IPPs
- Energy EfficIency

• Develop transparent framework that allows private partIcIpatIOn In

energy sector development
• Include a quahty control mechanIsm

- system rehabJ11ty
- safety
- environment

customer satIsfactIOn

Alternative Performance Management
Mechanisms

:""T~ditional~;-
" ; Management "

....liM«- .4-«#*/",~ fl; "<-4...,...~

oDemand-Slde Management
~-- ~.,"'Z""'_

: 'N,'" .. ". :Spiclfie~_ °Customer Energy Bills
RegUlatory 'I "'0 'tiv-' oFuel Costs

- ~ _ ..~ -Safety

~;,j~:;.tiVe~· '----------......
<Martagemen~ I"

eY.<- v,," ....... ,. ........ "

,,, N"""" '>;' ........ ~~~N.... <!.'"

, -Comprehensive/
In

4 ti t· < -'" I a IVeS" ;
>:.. ..... ...,,..,, " ...""~",, ",...~"'" .. ...,.~
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Central BUIIDess UnIts
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Appendix D

'~"~~"=F~
l "':'gOndII~~··II~~-'. -.,...-- . System, Hvdn>lDd I

Operator Pumped S...g•.IScrvloes I

• Status Quo
• Standards and Regulation

- Operatmg standards
- GUldehnes for economic analySIS
- AdminIstrative gUldehnes
- Prudency reviews by regulator

• Inject competition
- Blddmg for new generation
- CompetitIOn between IPPs, utlhty alternatives, and demand-side
- Competitive procurement procedures

• System of Internal and External Contracts

• Fully Competitive System
- Pool
- "BJIateral"

Performance Management Components

Framework of Internal and External
Contracts

I
Intenm Report

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



InterIm Report AppendIx D

Example: Generating Company
Performance Objectives

• Safety
- Recordable InjurIes

• OperatIons
- EquIvalent Forced Outage Rate
- Heat Rate DevIatIon
- Hydro OptImIzatIOn
- Expense Target (excludmg fuel)

• Fuel Procurement
• Management
• EnvIronment

- ComplIance vIOlatIons

Bulgaria Electrtc Sector Busmess Unit Performance Mangement Project

Example: Generating Company
Performance Objectives

Fuel Procurement
Compared to Market Index

Score .~

Safety
InJunes per 200,000 Hours

2

SOO7[ ~,
OSlO

I
I
I
I
I
I
I
I
I
ID-4

EnVIronment
Compliance VIolations
2

SC07~
OSlO IS 20

Operatrons
Forced Outage Rate

2

SC07~
3% 10%

3%0%·3%
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Example: Generating Company
Performance Objectives

Cost-based Incentive Sharing Mechanisms:
Progressive versus Regressive

D-5
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- - - - Regressive
-Progressive

400300

15% 15

35% 1.2

25% 0.8

10% 10

15% 10

100% 1 1

200

Incentive Basis

20

o~
012

100o

Employee
Bonus
Payout.

$mllhons

0% -1---.,...-----,,...----..---,

50%

100%

• Perfonnance Welghtmg

- Safety Performance

- OperatIons

- Fuel Procurement

- Management

- EnvIronment

- Total

Utility Share
oflncentiver--r--~
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Intenm Report

Example Incentive Mechanism: Transfer
Pricing for Generating Plants

• Transfer PrIcmg Approach

Each plant IS a cost center paid accordmg to ItS productIOn

- Transfer pncmg
» system margmal cost basis
» operatmg cost plus performance bonus system

Plant optimizes dIspatch, outage, and fuel related expenses, subject to
mlmmal central control
Strong incentIve to control costs at the plant to maximize "profits"
ReqUires supplemental mcentlve system to prevent plants from cuttmg
quality to achieve cost savmgs

Transfer Pricing Incentive Approach
Contrasted with Traditional Approach

• TraditIOnal Approach
- Admmlstratlve control ofdIspatch and outages
- Costs passed through to corporate entity
- Weak mcentlves at the plant to optImIze cost effiCiency
- TradItIOnal utilitIes can Impose cost-effiCiency for capital and expense

programs by publiclzmg use of system margmal costs for deCISIon
makmg

- ReqUires strong centralized revIew and approval ofexpenditures

Bulgana ElectriC Sector Business Umt Performance Mangement Project
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Example Incentive Mechanism: Grid
Services
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Cost Efficiency Incentives for the
National Grid Company, U.K.
30

Incentive 20
Payment, 10
in Millions 0 +-----,r--......~-..::"....__--,..__-_.
of Pounds -1 0 500 700

-20
Costs Associated With the Provision of Grid

Services, In Millions of Pounds

Example Incentive Mechanism: Grid
Services

• The mcentlve mechanism applies to the cost ofgrid servIces
- Out-of-merIt productIon costs due to transmiSSIon constramts
- Transmission losses
- ReactIve power
- Generatmg reserves
- Imperfect dIspatch

• Gnd operatmg standards ensure that the utilIty does not pursue cost savmgs at
the expense ofservIce qualIty

Bulgana Electnc Sector Busmess Unit Perfonnance Mangement Project D-7
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Example Incentive Mechanism: Grid
Services

• Results of the mcentlve system
- shortened transmiSSIOn outages
- optimized transmission constramts by Improved load flow analysIs and by

more precise ratmg of transmiSSion plant
- mnovatlve approaches to gfld constramts, such as generation mtertflp

schemes

Grid Services Employee Incentive
Mechanisms

• Safety
- Safe work enVlfonment
- Recordable incidents

• Cost
- Cost performance on budgeted work

• Customer service
- Customer outages
- CoordmatlOn ofoutages with distributIon umts

• Gnd system management effectiveness
- Efficient operatIon of resources
- Contmumg development ofcontrol systems

Cost-effectiveness ofpower purchases and sales to nelghbormg
systems

- Management of non-utilIty generation

I
I
I
I
I
I
I
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