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Glossary

CAPM  — capital asset pricing model
CB — circuit breaker
DUOS  — distribution use-of-system

ECB — Electricity Control Board of Namibia
NCPD — Non-coincidence peak demand
LPU — large power user

O&M — operation and maintenance
POD — point of delivery

P-t-P — Point-to-point

ROR — rate of return

SB — Single Buyer

SP — single phase

TP —three phase

TUOS — transmission use-of-system

WACC  —weighted average cost of capital
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Executive Summary

Abstract

The Electricity Control Board of Namibia wishes to introduce a standardised
system of pricing for electricity distributors in Namibia. In this Report we present a
review of existing electricity tariffs in Namibia, and develop a tariff methodology
based on the principle of cost-reflective pricing.

Background

According to the Electricity Act (2000), the Electricity Control Board (ECB) of
Namibia is tasked with implementing Government’s policy for the electricity supply
industry (ESI), as set out in the White Paper on Energy Policy (1998). An
important element of Government’s policy relates to electricity pricing reform.
Government’s stated objectives are that electricity tariffs in Namibia should:

* be based on sound economic principles;
» be cost reflective as far as possible;
+ reflect long-run marginal cost of supply; and

 give all current ESI participants and potential participants a level playing field.

To support the creation of an electricity market in Namibia, in line with Cabinet’s
November 2000 decisions on ESI reform, the ECB commissioned a ‘National
Electricity Tariff Study’ for Namibia in March 2001. The overall objective of the
study has been to ‘develop a transparent & cost-reflective electricity tariff
methodology’ for Namibia, with a particular focus on harmonisation of end-user
electricity tariffs charged by distributors in the various parts of Namibia.
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After a tendering process, a consortium of local and international Consultants was
selected to undertake the Study, under the overall leadership of the ECB. The
consortium has been led by EMCON Consulting Engineers of Windhoek, other
consortium members being SAD-ELEC of South Africa and Econ Centre of
Economic Analysis of Norway.

The Study was carried out in two phases, with extensive consultation with
stakeholders being undertaken during both phases:

Phase 1 was completed by the end of June 2001, and contained a comprehensive
mapping of electricity prices and tariffs in existence in Namibia at this stage, also
including a review of various proposals made by NamPower for future generation
and transmission tariffs, as well as NamPower’s use of extension charges.

Phase 2 of the study focused on analysis of distribution cost of supply principles,
and included the development of tariff principles, pricing methodology and
proposed tariff structures for retail supply. Phase 2 also included an updated
analysis of bulk supply tariffs for generation and transmission, as well as sample
cost of supply studies for selected distributors.

As the Tariff Study was commissioned by the ECB, it should be noted that none of
the direct and indirect electricity supply industry (ESI) stakeholders, including
NamPower, has seen this Final Report before official submission on 22 November
2001. Hence, stakeholders have not been in a position to express support for or
reject the recommendations made by the Study. However, NamPower has
documented their concerns over some proposals, notably the proposed
generation pricing principles and methodology.

The recommendations in the Report reflect solely the views of the ECB
Consultants, and are as such not to be interpreted as policies or decisions by the
ECB. The ECB is conscious of the various divergent requirements the
stakeholders have, and will therefore continue with a consultative process once
the Final Report has been released. This consultation process will be to the
benefit of all participants in the Namibian ESI.

The active support to the tariff study process by all stakeholders, leading to the
formulations of the recommendation in the Report, is herewith acknowledged.

Review of Existing Distribution Pricing Practises

Key areas covered in Phase | of the Study included:
* a compilation and analysis of distribution tariffs currently in use in Namibia,

» the population of a tariff database, and
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a review of NamPower’s proposed tariff methodology and extension charges.

The Study Team obtained tariff information from most Namibian electricity supply
authorities and mines after a request for information letter was issued, and
personal discussions were held.

An analysis of the national tariff structures revealed the following:

a wide variety of individual tariffs and tariff posts are used,

few supply authorities use documented and coherent methodologies to
determine individual tariffs,

tariff structures often do not reflect newer supply and demand conditions, and
are apparently seldom changed,

a multitude of electricity service-related tariffs and levies are in use,

there are only few supply authorities that have special tariffs to accommodate
the urban and rural poor,

most supply authorities have a monthly fixed / service charge in use, as well
as a maximum demand / capacity charge and energy charge,

only limited tariff segregation is applied, e.g. no standard, peak, off-peak or
time-of-use rates are used, and no seasonal rates are available,

pre-payment tariffs, if applied, seem to be guided by the local supply
authority’s understanding of the customer’s willingness to pay, and are often
not obviously correlated to the actual cost of supply,

customers will in general not be able to distinguish between costs incurred
due to the particular supply authority’s tariff setting approach, and the real
cost of supply,

there is no residential geyser control (except central ripple control in a few
instances) and/or geyser saving tariffs in place,

few supply authorities have internal consumption tariffs, which makes the
control of losses difficult,

the sale of electricity is one of the few profitable undertakings of local supply
authorities, and is often used to cross-subsidise other essential local authority
services.

Using the 2000/2001 electricity tariffs, the following comparisons were made for
various types of Namibian distributors:

A small domestic household with an installed circuit breaker of 15 amp and a
monthly consumption of 100 kWh;

A large domestic consumer with a 60 amp circuit breaker and a consumption
of 600 kWh per month;
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* A small domestic consumption of 100 kWh/month via a pre-payment meter;
* A large domestic consumption of 600 kWh/month via a pre-payment meter;

* Business and light industrial tariffs at a three-phase connection of 3 x 30 amp
using an average 2,000 kWh/month; and

* A large power user with 50 kVA maximum demand and a monthly use of
3,000 kWh.

A tariff database of distribution tariffs was compiled comprising the vyears
1996/1997 to 2000/2001, which enables the rapid analysis by the ECB of
additional parameters and charges, and an easy extension as additional
information becomes available.

Proposed Distribution Pricing Methodology

The ECB wishes to regulate distributors’ tariffs for a variety of reasons — to control
distributors’ income; to improve price signals; and to promote uniform standards in
pricing across the ESI. To date there have been no common guidelines or
regulations in Namibia to achieve these objectives.

This Tariff Study recommends that an electricity distributor in Namibia be
regulated based on its revenue requirement, including a return on assets used for
electricity distribution and supply. The revenue requirement will be set on an
annual basis by the ECB and will determine the overall level of tariffs. A specific
methodology is recommended for determining the revenue requirement of the
distributor.

Having established the revenue requirement and hence the price level, the Study
makes recommendations on tariff structures to be applied by licensed distributors.
These are to be viewed as guidelines, thereby allowing for necessary local
adaptation of such structures to meet specific needs and requirements.

Principle Recommendations
The two principle aspects to tariff regulation of distribution companies are:

« Control of income, i.e. determination of the allowed revenue that the
distributor can earn, and

e« Control of tariff structure, i.e. the determination of a tariff schedule to
raise this allowable revenue.

It is recommended that the ECB regulates the former, and issue non-mandatory
guidelines for the latter.

Pricing Principles
The key principles underlying the approach recommended here are:
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* The level of tariffs should be cost reflective, that is, tariffs should generate
revenue equal to the costs of the business;

* Where possible, the structure of tariffs should be cost reflective, that is, costs
should be allocated to customer groups and expressed as charges based on
the underlying cost drivers;

« Where there are no clear cost drivers, costs should be apportioned on the basis
of customer numbers or energy consumption, and should be expressed either
as a monthly fee or as an energy charge; and

» Cross-subsidies should be targeted as closely as possible through the creation
of a special subsidised tariff category, and other customers should carry the
costs of this cross-subsidy as a c/kWh charge.

Determining the Revenue Requirement

To determine the revenue requirements of a distributor, the cost structure of the
distributor must first be determined. The scope of costs should include:

» Power supply costs, generally including the costs of production of electricity and
transmission over power lines to load centres;

» Distribution costs, generally including network asset and capital related costs;
« Operation and maintenance costs associated with distribution;

 Distribution losses;

» Overheads attributed to distribution; and

» Customer services, including marketing, billing, other customer services and
overheads attributed to retail.

There are various types of non-payment costs that distributors face. These include
the cost of arrears (should be reflected in a return on working capital), electricity
theft (treated as with technical losses), and bad debts (a separate cost item).

Asset-related costs (depreciation plus return) generally constitute the majority of
distribution costs (other than bulk power supply costs). There are various
alternative approaches to asset valuation, and it is recommended that a simplified
version of the replacement cost approach should be adopted, with the ECB
issuing standardised asset price schedules. In calculating the return on the asset
base, a real rate of return based on the cost of capital should be applied.

A significant portion of certain distributors’ assets may be subsidised by
donors/Government, or paid for directly by customers through connection fees.
We recommend that depreciation of these assets be included in the revenue
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requirement, but that the calculation of the allowed return on capital excludes
these assets.

There is inevitably a degree of lag in determining the revenue requirement.
Accounts are usually only available for two years preceding the year for which
prices are being determined. Consequently, the revenue requirement should
include an allowance for investments made in year n-2 that were not incorporated
in the allowed revenue for year n-1.

No matter how carefully tariffs are set, revenue will never exactly match the
allowed revenue due to uncertainty in demand. Consequently, there is a need to
adjust the revenue requirement to accommodate a reconciliation amount arising
from the previous year.

Determining tariff structures

There are three steps in the recommended method for determining tariff
structures.

» Firstly, the revenue requirement (i.e. costs) must be allocated to customer
categories;

» Secondly, the costs thus allocated must be converted into tariffs; and
« Thirdly, any required cross-subsidies must be factored into the tariffs.

Customer categories should be established as a function of load profile (e.g.
domestic, commercial etc), and voltage level, as shown in Table A.

Table A: Categorisation of customers (guideline only)
Category Meter 220/400 V | 1000/3000 V 11 kV
20A limit Any X
LV Prepayment X
single phase Credit meter X
LV Prepayment X
three phase Credit meter X
Commercial Credit meter X
Max dem meter X
Industrial Max dem meter X X

Costs should then be allocated to these categories based on the underlying cost-
driver for each type of cost. Where there is no obvious cost-driver, the cost should
be allocated on the basis of energy consumed. This is summarised in Table B.
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Table B:

Cost elements, cost-drivers and allocation parameter

Cost element

Cost driver

Allocation parameter

Power supply costs:
maximum demand
charge

Peak demand on
network

Peak-coincident maximum
demand of customer
category

Power supply costs: Energy Energy consumption of

energy charge consumption customer category

Distribution losses Energy Energy consumption of
consumption customer category

Network assets:
depreciation and return

Peak demand on
network

Peak-coincident maximum
demand of customer
category

driver

Working capital Mostly due to Average arrears of
arrears customer category

Bad-debts No obvious cost Energy consumption of
driver customer category

O&M costs No obvious cost Energy consumption of

customer category

Customer services

Number of
customers

Number of customers

Overhead costs

No obvious cost
driver

Number of customers

Once the costs have been allocated, these should be expressed as a tariff. There

are three types of tariff fees dealt with in this methodology:

» Fixed monthly charges;

* Maximum demand charges; and

» Energy charges.

Table C summarises the recommended approach for each cost element, and

notes different approaches based on meter limitations.
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Table C: Cost elements and tariff charges
Tariff form
Cost element Customers with Customers without

max. demand meter max. demand meter

Power supply costs:

maximum demand N$/KW or N$/kVA c/kWh
charge
Power supply costs: c/kWh c/kWh
energy charge
Distribution losses c/kWh c/kWh
Network assets: NS/KW or NS/KVA c/kWh
depreciation and return
Working capital c/kWh c/kWh
Bad-debts c/kWh c/kWh
O&M costs c/kWh c/kWh
N$/month (or c/lkWh
Customer services N$/month for prepayment
meters)
N$/month (or c/kWh
Overhead costs N$/month for prepayment
meters)

Cross-subsidies between customers should be limited to one customer category.
We recommend that a special customer category be defined for this purpose, and
supplied through a current-limited meter and charged through a simple energy
tariff. The tariff level for this customer category should be set either by the ECB or
the relevant local authority in the distributor’s area.

The cost of the cross-subsidy can be calculated as the difference in expected
revenue from the unsubsidised tariff and the subsidised tariff. This cost should
then be borne by other tariff categories in proportion to their energy consumption
and expressed as a c/kWh charge.

Many municipalities in Namibia use electricity tariffs to raise revenue for other
municipal services. We recommend that this implicit tax on electricity be
expressed as a separate charge on top of tariffs and regulated not by the ECB but
the Minister of Finance or Minister of Regional, Local Government and Housing.
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Review of NamPower’s Tariff Proposals

Generation

Electricity regulators around the world face a tough challenge to balance the
interest of various stakeholders when they determine price levels for their
respective monopoly industries. Generally, customers’ harbour expectations of
low prices while investors seek a high return on their investments. Various
regulatory methods have been developed to assist regulators in managing these
conflicting objectives.

The introduction of competition in the generation sector holds the promise that the
regulator will be relieved from regulating generators’ prices. Rather, it is hoped
that an efficient competitive market will determine prices through market principles
reflecting supply and demand balances.

However, it is the ECB Consultants’ view that effective competition in the
Namibian generation sector is at least six to eight years away. Hence, it is
recommended that the ECB should consider and adopt regulatory practices that
are in line with a monopoly generation sector. There are essentially two widely
used cost based methodologies in use to regulate the industry, they are:

» Rate of Return regulation (e.g. Return on Asset), and

» Price Cap or Incentive Regulation (e.g. CPI — X).

Given the early stages of regulatory developments in Namibia we suggest that the
ECB should consider the Rate of Return regulation method for generation. The
proposed methodology will allow NamPower generators to recover all their costs
and make a fair return on its investment.

The scope of generation costs should include:

* Primary energy costs;

» Operation and maintenance costs associated with generation;

» Overheads attributed to generation;

» Use of transmission network costs;

« Depreciation; and

* Return component.

We suggest that the depreciation rate be based on the historic cost asset values,
and that the return on NamPower’s generators should be based on the historic
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rather the replacement net book value of the assets. This approach will ensure
that NamPower will make a fair return on the investment it has made in its
generators. However, industry experts are in agreement that this approach will
lead to a large increase in prices when new assets are introduced. The ECB
Consultants have recognised this shortcoming and have recommended that prices
to consumers will have to be adjusted through a transition period to reflect the
higher cost of new capacity in a competitive industry ultimately.

NamPower has proposed an avoided cost approach (sometimes referred to as
opportunity cost) to determine the value, and hence price of its generators. The
method does not consider the cost of NamPower's own generators to determine
the regulated tariff but rather the costs of other (outside the borders of Namibia)
generators. This method, if adopted, will put intense pressure on present prices in
Namibia while there is excess capacity in the region. Eskom in South Africa has
recently announced that it foresees significant increases in its tariffs, which will
result in higher prices if the avoided cost method is adopted.

NamPower’s proposed methodology would be useful to determine the value of
NamPower’s generators in a competitive market where customers will have the
freedom to buy from any supplier in or outside Namibia, provided that there is
sufficient competition between the generators and not merely a selection between
monopoly utilities, which is the current Southern African Power Pool arrangement.

Comparison of different Generation Price Levels

(Prices marked * includes NamPower transmission charges)

25

204 - - -

Average Rate (c/kWh) for 2002

Eskom Gx Eskom Gx Imports * Historic Cost * Avoided cost * New

Marginal Average Generator cost
*

ECB Tariff study : Phase 2 ECB/emCON / SAD-ELEC
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Namibia will soon introduce a Single Buyer (SB) phase as the first step towards a
more competitive market. The SB will provide Namibia with greater flexibility to
introduce new entrants while the industry and the region is transforming into a
more competitive arrangement. In that context, the ECB Consultants recommend
a move away from cost-based regulated prices to market prices over the expected
six to eight year period when the existing surplus generation capacity in the
southern Africa region is being eroded.

The ECB Consultants have noted NamPower’s objection to the generation tariff
methodology proposed in this Study. However, we feel obliged to point out that in
our view, to adopt a regulated cost based tariff methodology rather than a market-
based approach at this initial stage of reform has been considered and applied by
others during the SB phase. Hunt and Shuttleworth for example, in their well-
respected book on “Competition and Choice in Electricity”, have noted that:

"The purchasing agency (Single Buyer) can in principle discriminate between
generators; .... offering lower prices to lower cost generators, and in this way
appropriate the ‘economic rents’ from low-cost sources for which customers have
already paid.

For example, in a transition to competition, a regulator may face an industry where
low-cost hydro resources have been regulated to provide low-cost power to
consumers. A move to market prices would ensure windfall gains to the owners.
The regulator can perhaps see virtue in introducing competition, but is unhappy
with making some owners millionaires and bankrupting others.... It (SB) could
provide existing power at some average of the high and low costs, while
purchasing new power at market prices."

The Consultants encourage the ECB to continue with engagements and dialogue
to find a balance between the needs of the different stakeholders.

It is recommended that the trading arrangements between the generators and the
SB be based on cost reflective tariff structures and levels and should include:

« An availability charge (N$/available MW/week) to cover the generator’s fixed
cost. The structure could be enhanced to incentivise the plant personnel to
make the plant available when it is needed most.

* An energy charge to cover the generator’s primary energy cost and variable
operation and maintenance cost if it is called on to generate. We recommend a
simple flat rate structure unless there are large cost differences, which could
cause generators dispatch distortions.

» Separate ancillary charges for those services that cause an additional cost
when called upon.
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NamPower has recommended a flat fixed rate for capacity payments. They have
also proposed several energy rates for different output levels from the Ruacana
power station. In addition they have recommended the introduction of several sets
of ancillary services.

Some of these services have been priced in Namibian Dollars and some in US
Dollars. Although we foresee the eventual unbundling of ancillary services to
participate in the competitive market we would recommend that at the start of the
SB phase to unbundled only those services that cause significant additional costs
when called upon. However, we do recognise that ancillary service payments can
be a powerful motivator and have suggested some ancillary service payments
under certain conditions.

Transmission

A review of NamPower’s proposed transmission tariffs has shown that there is
general agreement on the use of a Rate of Return regulation methodology to
determine transmission’s revenue requirement. The ECB Consultants also
support the inclusion of the following revenue requirement components:

* Operation and maintenance costs associated with transmission;
¢ Transmission losses;

» Overheads attributed to transmission;

* Depreciation; and

* Return component.

Transmission will remain a monopoly function of the industry and we therefore
recommend that the level of depreciation be based on replacement assets. We
furthermore recommend that the regulated return be calculated on the net book
value of replacement assets excluding any subsidised assets. Our understanding
is that NamPower’s proposal supports these principles. The large difference in
revenue requirement proposed by NamPower and what the Consultant’s have
calculated can mainly be attributed to the subsidised asset portion, which have
been excluded from our return calculations.

NamPower has recommended that an optimised asset valuation process be used
to determine transmission’s asset value. This methodology excludes any
inefficient (or unproductive) transmission assets from the asset base. However,
our experience with optimised asset value calculations has been that it is a
subjective process susceptible to a variety of assumptions. The process is also
quite complex and requires a substantial amount of network modelling.
NamPower’s own calculations have not revealed any unproductive assets, and
the value of the more complex optimised asset methodology can therefore be

EMCON — SAD-ELEC — ECON Executive Summary - Page Xii



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

debated. We would not recommend its implementation at this stage of regulatory
developments.

NamPower has suggested charging customers for the use of the network using a
combination of demand (N$/kVA) and energy (c/kWh) charges. The Consultants’
recommendation is to use the tariff structure closest to the cost drivers of the
industry. In the case of transmission customers, it is believed that the more
appropriate cost driver is kVA, and in the case of generators it is installed capacity
(MW). An energy charge, unless it is intended to recover transmission line losses,
would encourage the wrong energy consumption behaviour and could result in a
distortion of investment decisions.

The ECB consultants have noted NamPower’s concern of the impact of a high
demand charge on consumers. Our recommendations have made provision to
investigate the desirability of a monthly service charge (N$/month) to reduce the
level of demand charges.

Single Buyer

Although NamPower has not finalised their position with regards to the tariff
structure and level of the SB, the ECB consultants have supported NamPower’s
proposal that the SB’s selling price should include the following components:

¢ Operation and maintenance costs associated with SB;

» Overheads attributed to transmission;

e Depreciation;

» NamPower’s generation energy purchase cost including transmission wires
charges;

* Imported energy purchase cost including transmission wires charges; and
» ECB charge.

We have identified at least three possible tariff structures, which the SB could
choose to sell its electricity, these are:

* Flat energy charge;

» Time-of-use differentiated energy charge, or a

» Combination of demand and energy charges.

Our recommendation, to use a combination of demand and energy charges, is

based on the fact that it will promote the efficient use of electricity (the time-of-use
energy rates could also achieve this) and reduce the financial exposure of the SB.
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We do recognise that these proposals will be subject to more debate over the
following months as part of the ECB’s project to develop and establish the SB in
Namibia.

Shared Approaches

The Report includes a section that deals with those tariff related issues, which are
common to the proposals of the respective groups. These include comments and
views on:

Allocation of internal transmission charges

In principle we support NamPower’s suggestion to split the charges for the
backbone transmission network cost between the producers and
consumers. However, we recommend that the producers’ share be allocated
between the different stations and the import function based on installed
capacity, rather than on energy send out.

WACC calculations

NamPower has proposed that the Rate of Return values be based on a
Weighted Average Cost of Capital (WACC) calculation using the Capital
Asset Pricing Model to establish risk adjusted equity returns. We support
the model, and its use to determine the appropriate WACC value. However,
we are concerned with NamPower’s high assessment of regulatory risk (3%
premium) in the Namibian market. We are not convinced that this premium
is justified given that NamPower is government owned, and there is no
stated intend to privatise the utility. We have excluded the risk premium
from our WACC calculations; consequently our return values are slightly
lower than those calculated by NamPower. We believe that our proposed
WACC values, if compared to other monopoly industries, will provide
NamPower with adequate guaranteed levels of return.

Overhead costs

NamPower has indicated that they are still in a process to refine the
allocation of overhead costs to the different groups and power stations. A
review of the proposed allocation methods could only be made once the
work under development has been finalised.

NamPower’s cash reserves

NamPower currently holds short-term investments to the value of
approximately N$900 million. The ECB has requested the Consultants to
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express an opinion on whether this investment or the proceeds of this
investment should in any way influence Namibia’s electricity prices.

It has been noted that the cash reserves were allowed to accumulate due
to certain historic developments, and that the intent has always been to use
the cash to invest in NamPower's expansion programme and thereby
reducing the finance costs. However, NamPower has managed to obtain
lower cost financing and hence there was no need to invest the money. The
future use of the money has consequently come under debate.

We have identified several potential uses of the money. Each proposal
holds different potential benefits for the customers, the Government of
Namibia and NamPower. Our recommendation is that the ECB should raise
the issue with the Government of Namibia and initiate a discussion with the
different parties. In line with corporate governance, the NamPower Board
should provide the shareholder with a set of options outlining the strengths
and weaknesses of each. The owner will then decide on the appropriate
strategy.

Extension Charges

The ECB Consultants have also reviewed the use of existing rental charges to
consumers with dedicated circuits. It was found that the present methodology
includes a component for depreciation, which is already included in NamPower’s
asset base. This could result in customers being over-charged. These charges
have also been levied indefinitely. Again this could be seen as unfair because
these assets would eventually be paid off at which point the customer should not
be required to continue to pay for it.

NamPower has recognised the shortcomings of the current rental charges and
have suggested the implementation of Connection Charges. Our understanding is
that the charge is designed to recover the interest component of the capital
expenditure NamPower had to incur to establish the infrastructure. The charge will
not include a component for operation and maintenance or depreciation. This will
avoid the unfair practise of double charging.

Cost of Supply Analysis

Four distributors were investigated in more detail to test the proposed distribution
tariff methodology. These were: NamPower distribution, Northern Electricity,
Walvis Bay and Okahandja. However, due to a lack of substantive information, it
was found that a quantitative analysis of Okahandja was not possible within the
scope of this Study.
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The first step in the analysis process is to define the appropriate financial,
technical and customer data sets that are required. The analysis in this Report
builds on the pricing methodology developed in the Distribution tariff methodology
chapters, and the data sets have been designed to capture the information
needed to implement this methodology.

The next step is to match the available information, which was obtained from a
data survey, with what is required in the data sets. Whenever the available
information was insufficient or incomplete, the distributors were contacted with
specific data requests. Sometimes the information was not available, in those
cases informed estimates were used to populate the data sets. The information
from the various distributors allowed for the opportunity to analyse the proposed
tariff structures, revenue requirements (including asset valuations) and customer
details.

Once the data sets are populated, a spreadsheet model is used to apply the
proposed distribution tariff methodology for each of the distributors. The tariffs
calculated in this way were then compared to what the respective distributors have
proposed.

Key observations from this analysis are:

* The proposed methodology, as described in the Distribution tariff methodology
chapters, can be implemented and applied to calculate cost reflective distribution
prices.

* The various distributors keep information in different formats. Reporting
arrangements to ECB need to be standardised and information collection
managed. This includes maintaining reliable asset registers that reflect
replacement costs and expected asset life.

* The distributors have different customer categories, which makes regulation and
comparison more complex. Both Northern Electricity’s and Walvis Bay’s customer
categories were found to be well aligned with what has been proposed.

* Some distributors have expense categories, which would probably not be allowed
as part of their revenue requirement calculations. Finalisation of the NamPower
wholesale tariff and a standard rate of return for distributors will have to be
determined before final tariff levels can be calculated.

» Based on the results of the cost of supply analysis, both NamPower and Walvis
Bay would require large general tariff increases (78% and 20% respectively to
achieve a 6% real rate of return). However, a change in the wholesale price of
NamPower can significantly change this position. Given the current assumptions,
Northern requires no tariff increase to meet a 6% rate of return.

¢ In the case of Northern Electricity and Walvis Bay, larger customers tend to cross-
subsidise smaller customers. In the case of NamPower tariffs, there appears to be
no clear trend in the cross-subsidisation between the customer categories,
although cross-subsidisation exists.
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1 Introduction

1.1Background

The Electricity Control Board (ECB) of Namibia has commissioned a Study into
electricity pricing in Namibia, the Terms of Reference guiding the Study are
found in Appendix A.

One core set of activities in this project is to analyse the current electricity
tariffs, and subsequently develop a set of distribution pricing principles and
methodology for the country. This Report presents a discussion and review of
the current tariff regime, and develops recommendations to distribution pricing.
A cost of supply analysis, using the previously developed tariff methodology, is
performed using data from certain Namibian electricity distributors.

The present Study was commissioned by the ECB: this Report therefore
represents the findings, recommendations and views of the ECB Consultants,
and not the ECB. The Report incorporates comments received at and
subsequent to the stakeholder workshop held on 14 September
2001. However, stakeholders have not yet been afforded the opportunity to
comment on this Final Report, and can therefore not be expected to agree with
the recommendations made therein. Discussions held with NamPower on 16
November 2001 have indicated that the corporation supports a different
generation pricing methodology than is recommended by the Consultants. This
issue will be addressed in the near future through constructive dialogue to
formulate mutually acceptable guidelines.

The ECB is conscious of the various divergent requirements of
stakeholders and has given its commitment to continue the consultative
process once the Final Report has been released, to the benefit of all
participants of the Namibian electricity supply industry.
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1.2 ECB Consultant team

The Consultant Team undertaking this Study consists of three parties, namely

* the Namibian consultancy EMCON: Ralf Tobich and Detlof von Oertzen,
* the South African consultancy SAD-ELEC: Tore Horvei, Maree Roos and
Cosmas Gutu; and

* the Norwegian Centre for Economic Analysis, ECON: Mark Davis, Andrew
Ellis and Eivind Magnus.

EMCON Consulting Engineers acted as lead Consultant for the purposes of this
Study and was responsible for the management of the project.

1.3 Study methodology

The Consultant Team followed a three-phased approach to this Study:

* During Phase 0, i.e. the Inception Phase, the exact scope of work and the
Study programme was defined in consultation with the Client.

* In Phase I, an analysis of existing Namibian electricity tariffs was
undertaken. The results of Phase | are summarised in the Phase | Report,
dated 25 June 2001.

* In Phase IlI, the development of national distribution tariff principles, pricing
methodologies and tariff structures is undertaken.

A detailed description of the activities carried out in the different phases is
included in Appendix B.
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Section A: Existing Tariffs &
NamPower Tariff Proposals
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2 Analysis of Existing
Distribution Tariffs

This chapter provides both a qualitative and quantitative analysis of the
electricity tariff structures presently used in Namibia. Section 2.2 presents a
description of the tariff database compiled during the Study.

2.1Distribution tariff data collection and analysis

The following electricity supply authorities provided (some) information about
their electricity tariff structures:

¢ Arandis  Keetmanshoop e Oshakati

e Aranos * Khorixas * Osire Power
e Aroab Farming * Leonard VC + Otavi

* Aroab VC » Luderitz » Otjiwarongo
* Berseba e Mariental * Outjo

* Ministry of Regional and
Local Government &

* Gobabis Housing * Rehoboth
* Namibia Airport
* Grootfontein Company * Swakopmund
e Henties Bay * Northern Electricity » TsesVC
* Kalahari * Okahandja » Tsumeb
 Karas RC » Okakarara » Usakos
» Karasburg * Omaheke * Walvis Bay
» Karibib Omaruru *  Windhoek
e Katima Mulilo *  Opuwa
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Responding mining houses were:
* Navachab * Rossing
» Ongopolo « NAMDEB

The following supply authorities were investigated in greater detail:
» atypical larger urban distributor (Walvis Bay),

* atypical small town distributor (Okahandja),

» arural distributor (Northern Electricity) and

» the farming sector distributor (NamPower).

The most obvious characteristics of the tariff structures received are
» the wide variety of individual tariff schedules,
» the diverse approach to the determination of tariffs, and

» the multitude of other electricity service-related tariffs and levies.

2.1.1Tariff structures

The following table summarises the existing tariff structures:

Domestic - single phase conventional credit meter

o Monthly service charge depending on circuit breaker size [N$]

o Basic/service charge [N$]

o Unit charge [N$ per kWh]

Domestic - pre-paid meter — single phase

o Unit charge [N$ per kWh]

Domestic - pre-paid meter with circuit breaker or current limiter
o Unit charge depending on CB/CL sizing [N$ per kWh]

Domestic - pre-paid meter — three phase
o Unit charge [N$ per kWh]
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* Business and Light Industry — single phase
o0 Monthly service charge [N$]
o Basic/service charge [N$]

* Business and Light Industry — three phase
o Monthly service charge [N$]
o Basic/service charge [N$]
o Unit charge [N$ per kWh]

» Large Power Users —without demand meters
o Monthly service charge [N$]
o Demand charge (ordered) [N$ per kVA]
o Unit charge [N$ per kWh]

» Large Power Users —with demand meters
o Service Fee [N$]
oDemand charge [N$ per kVA]
o Unit charge [N$ per kWh]

» Streetlights
o per light [N$]
0 Unit charge [per kWh]

2.1.2Tariff determination methodologies

The submissions by the supply authorities did in most cases not include a
description of the methodology used to arrive at a particular tariff rate, and the
general tariff structure.

The following observations can be made:

» A cost of supply approach is not the main tariff determination driver for most
supply authorities.

* Only a few re-distributors have attempted to accommodate the poor section
in society by special tariff structures (i.e. there is no poverty tariff, but
provision is sometimes made to accommodate small-scale domestic
customers).

» Some re-distributors make use of a basic monthly fixed charge (sometimes
referred to as service charge, which can be used to share costs between
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customers not related to the customer-specific consumption), as well as a
maximum demand [N$/kVA] and/or capacity charge [N$/amp] (i.e. a
measure of the costs of providing the capacity of supply to the customer)
and energy charge [N$/kWh] (i.e. the costs related to the customer-specific
energy consumption).

* No time-of-use or seasonal tariffs are applied, some of the larger supply
authorities apply demand management practices, such as ripple control
systems.

» Pre-payment tariffs, if available, often seem to be guided by the local supply
authorities understanding of the customer’s willingness to pay, and are often
not obviously correlated to the actual cost of supply.

» Non-tariff charges, also referred to as sundry charges and levies
0 show a very wide spread,
0 are often clearly not cost reflective (often too low),
o would be difficult to motivate,

» Prices that are not cost-reflective may provide inefficient price signals to
customers

» There is no residential geyser control (only via central ripple control) and/or
geyser saving tariff in place, even though a hot water storage device
contributes between 25% to 50% to a domestic electricity bill.

* In many cases, particularly for the smaller supply authorities, electricity
tariffs are simply increased as a function of the annual supply increases, e.g.
if the NamPower rates increase by 9% in a particular year, the local
authority tariffs are increased correspondingly. One typical signature of this
particular practice is if energy charges are specified to an accuracy of four
digits, e.g. the cost of one kWh is N$ 0.3125.

» Regional tariff distortions are obvious.

* What is also observed is that a number of supply authorities have made use
of consultants at some point in the past to make recommendations with
regard to a workable tariff structure. These methodologies are then used to
recalculate the annual tariffs, often however the changing client base or new
supply conditions are not explicitly taken into account. Particularly in the
smaller local authorities this practice results in unrealistic tariff regimes, and
both an under- and over-recoveries of cost were encountered.

* Few supply authorities have internal consumption tariffs in place, and the
fact that many activities (e.g. street-lighting) are not separately metered,
makes it difficult to assess the percentage loss and “in-house” use. This in
turn makes it difficult for ECB to set targets to reduce losses.

» Since tariffs are not cost-reflective, the ability to finance network expansion,
particularly in rapidly growing centres, will be difficult.

* Another common pricing principle used, particularly by the larger supply
authorities, is that the sale of electricity is one of the few profitable
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undertakings, and is used to cross-subsidise other essential local authority
services. This leads to a situation in which the overall budget of a local
authority is taken into account when determining the tariffs for a particular
year, and only once all capital and recurrent expenditures are estimated, is
the actual electricity tariff determined, thereby using these tariffs to balance
out budgetary shortfalls.

» The variety and combination of electricity and sundry tariffs make a direct
comparison of the various tariff structures difficult. In Phase Il of the National
Electricity Tariff Study a more standardized and uniform tariff approach was
developed to address this observation, guided by the following principles

o cost effectiveness and cost-reflectiveness of tariffs,
o simplicity of application for the local authorities and re-distributors,
o tariff transparency for the customer,

0 national and regional pricing signals must be readily detectable in the
tariff structure.

2.1.3Sundry tariffs and levies

The following sundry tariff and levy structures capture most of what is currently
applied (Note: not all re-distributors apply all sundry tariffs as listed below):

» Disconnection & Reconnection charges
o Connection [N$]
o Disconnection [N$]
o Temporary disconnection [N$]
0 Reconnection [N$]
o Reconnection after non-payment [N$]
o Services after hours [N$]
o Overhead connection - 1 phase [N$]
o Overhead connection - 2 phase [N$]
o Overhead connection - 3 phase [N$]
o Cable connection [N$]

* Location & Rectification of Faults
o Office hours [N$]
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o After hours [N$]

e Testing of Meter & Circuit Breaker
0 Meters [N$]
o Circuit breaker [N$]
o Special reading of meter [N$]

» Special Fees
o Fixed levy: Basic unbuilt erf [N$]
o Late fees [interest per month in %], or in [N$]
o Replacement of kWh with electricity dispensers [N$]

* Deposits
o Domestic/business single phase [N$]
o All other consumers - single phase [N$]
o All other consumers - three phase up to 60 amp [N$]
o All other consumers - three phase above 60 amp [N$]
o Business / trading site single phase [N$]
o Three phase up to 60 amp per phase [N$]
o Above 60 amp per phase [N$]

2.1.4Tariff analysis for domestic, business & LPU’s

This section provides a more quantitative analysis and features on the tariffs
collected from supply authorities for the tariff interval 2000/2001:
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Firstly, a comparison of charges arising from a small domestic connection:

Domestic comparison:
15 amp CB with 100 kWh monthly consumption
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With an installed circuit breaker (CB) of 15 amperes, and a monthly consumption of 100 kWh, the domestic charges will be:
 Average fixed charge is N$ 26.58 + 11.20,
 Average energy charge per kWh is N$ 0.33 £ 0.07,

 Average total energy charge is N$ 33.02 + 6.95,

 Average total monthly expenditure is N$ 60.01 + 12.09.
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Another very common domestic connection, i.e. using a 25 ampere circuit breaker, and consuming 200 kWh per month, exhibits the
following characteristics:

Domestic consumption:
25 amp CB with 200 kWh monthly consumption
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The incurred domestic charges can be broken up as follows:
 Average fixed charge is N$ 42.48 + 18.89,
 Average energy charge per kWh is N$ 0.33 £ 0.07,
 Average total energy charge is N$ 66.04 + 13.90,
 Average total monthly expenditure is N$ 109.33 + 19.65.
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A larger domestic single-phase circuit breaker at 50 amperes, with a monthly energy consumption of 600 kWh, exhibits the
following characteristics:

Domestic consumption:
50 amp CB with 600 kWh monthly consumtion
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Here, the average charges amount to:
« Average fixed charge is N$ 79.33 + 42.92,
« Average energy charge per kWh is N$ 0.33 + 0.07,
« Average total energy charge is N$ 198.12 + 41.71,
» Average total monthly expenditure is N$ 279.01 + 46.49.
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Pre-payment meters are enjoying increasing popularity, and a comparison of the charges depending on the consumption, i.e. 100,

200 and 600 kWh reveals:

Pre-payment charges
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The domestic single-phase pre-payment charges, as a function of the consumption, exhibit the following averages:

. Average total monthly expenditure when consuming 100 kWh/month: N$ 43.52 £ 9.12,

. Average total monthly expenditure when consuming 200 kWh/month: N$ 87.03 + 18.24,

. Average total monthly expenditure when consuming 600 kWh/month: N$ 261.10 + 54.72.
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Comparing conventional credit meter charges per kWh to pre-payment charges per kWh one finds:

Conventional vs Pre-paid charge per kWh
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Comparing domestic circuit breaker charges for 20, 40 and 60 amp respectively finds:

Comparison of domestic circuit breaker charges
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The comparison of business and light industrial tariffs reveals the following fixed and total charges for a single-phase 45-amp circuit
breaker setting and a monthly consumption of 500 and 1,000 kWh respectively:

Business & Light Industry:
Single phase 45 amp CB @ 500 & 1,000 kWh/month
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The following average charges are incurred:
» Average monthly fixed charge (the same for 500 & 1,000 kWh monthly consumption): N$ 93.27 + 62.46,
» Average energy charge per kWh: N$ 0.36 + 0.10,
» Average monthly total charge for 500 kWh: N$ 277.15 + 66.52,
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» which implies that the monthly fixed charge is 32.0% + 14.5% of the average total monthly charge for a 500 kWh monthly
consumption, while the

« Average monthly total charge for 1,000 kWh consumption is: N$ 461.03 + 98.25,

» which implies that the monthly fixed charge is 22.0% + 12.2% of the average total monthly charge for a 1,000 kWh
monthly consumption.
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The comparison of business and light industrial tariffs reveals the following fixed and total charges for a 3 x 30 amp circuit breaker
setting and a monthly consumption of 2,000 kWh:

Business & Light Industry:

Three phase 3 x 30 amp @ 2,000 kWh/month

Charge [N$]
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This implies the following average charges:

« Average monthly fixed charge: N$ 247.31 + 141.03,

« Average energy charge per kWh: N$ 0.37 £ 0.12,

» Average monthly total charge: N$ 987.71 + 233.87,

» which implies that the monthly fixed charge is 25.5% £ 13.7% of the average total monthly charge.
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The comparison of business and light industrial tariffs reveals the following fixed and total charges for a 3 x 60 amp circuit breaker
setting and a monthly consumption of 4,000 kWh:

Business & Light Industry:
Three phase 3 x 60 amp @ 4,000 kWh/month
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This implies the following average charges:

« Average monthly fixed charge: N$ 486.08 + 280.38,
« Average energy charge per kWh: N$ 0.37 £ 0.12,

« Average monthly total charge: N$ 1,962.68 + 437.09,

» which implies that the monthly fixed charge is 25.3% £ 13.8% of the average total monthly charge.
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The comparison of large power user (demand metered) tariffs reveals the following fixed and total charges for a maximum demand
rating of 50 kVA and a monthly consumption of 3,000 kWh:

Large Power User:
Max demand 50 kVA @ 3,000 kWh/month
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This implies the following average charges:

« Average monthly fixed charge per kVA: N$ 44.38 + 16.20,
« Average total monthly fixed charge: N$ 2,219.03 + 809.94,
« Average energy charge per kWh: N$ 0.29 £ 0.09,

» Average monthly basic charge: N$ 89.76 + 150.32,

» Average monthly total charge: N$ 3,142.25 + 769.66,

» which implies that the average total monthly fixed charge is 66.6% * 21.2% of the average monthly total charge.
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The comparison of large power user (demand metered) tariffs reveals the following fixed and total charges for a maximum demand
rating of 300 kVA and a monthly consumption of 8,000 kWh:

Large Power User:
Max demand 300 kVA @ 8,000 kWh/month
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This implies the following average charges:

 Average monthly fixed charge per kVA: N$ 44.38 + 16.20,

« Average total monthly fixed charge: N$ 13,314.19 + 4,859.66,

 Average energy charge per kWh: N$ 0.29 £ 0.09,

 Average monthly basic charge: N$ 89.76 + 150.32,

 Average monthly total charge: N$ 15,541.76 + 4,842.40,

» which implies that the average total monthly fixed charge is 79.2% £ 22.9% of the average monthly total charge.
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2.2Distribution tariff database

A MS Excel-based spreadsheet database was constructed for the tariff
information received.

Two separate databases are provided with this Report (electronic versions of the
databases are contained on CD-ROM attached to this Report).

1.Summary of other Supply Authority Tariffs
Other Supply Authority Tariffs.xls

2.Summary of the Mine, NamPower and Ministry of Regional and Local
Government and Housing tariffs

Mine, NamPower & MRLGH Tariffs.xls

The Summary of other Supply Authority Tariffs database has the following
structure:

Worksheet 00-01: for 2000/2001 tariffs
Worksheet 99-00: for 1999/2000 tariffs
Worksheet 98-99: for 1998/1999 tariffs
Worksheet 97-98: for 1997/1998 tariffs
Worksheet 96-97: for 1996/1997 tariffs

The structure of the worksheets is further discussed in Appendix C.

The Summary of Mine & NamPower Tariffs has the following structure:

Worksheet NamPower: 1996 to 2001 distribution tariffs
Worksheet MRLGH: 1996 to 2001 distribution tariffs
Worksheet Rossing

Worksheet NAMDEB

Worksheet Ongopolo: 1996 to 2001 distribution tariffs
Worksheet Navachab: 1996 to 2001 distribution tariffs
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3 Review of NamPower's
Proposed Generation Tariffs

3.1Review approach

Namibia has identified the need to restructure its electricity industry to encourage
more private participation and ultimately introduce competition. The Government
of Namibia has adopted the Single Buyer (SB) model as the most appropriate
market structure as an interim step towards a more competitive electricity market.
However, it is the ECB Consultants’ view that effective competition for the supply
of Namibia’s electricity needs is probably some six to eight years away.
Consequently, the ECB Consultants have recommended that a Cost-Based
approach be adopted in the short to medium term to review and regulate
Generation tariffs, while the Namibian electricity supply industry is moving
towards a competitive market. However, an approach is also outlined for how the
cost-based approach can be managed during the period of transition in order to
move the industry towards future market based pricing.

The review process has been structured into three main components to organise
the flow of information and ideas into more manageable sections, they are:

a Tariff Structure
o Revenue Requirements
a Tariff Levels

Each of the three main components are discussed in more detail by:
o reflecting on what NamPower has proposed,
o reviewing and analysing the proposal, and

o formulating a set of recommendations.
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3.2 Tariff structure
3.2.1Proposal

Following initial discussions between NamPower and the ECB Consultants it was
unclear what tariff structure had been proposed. There were essentially two
proposals that emerged from various documents and discussions:

o The Generation tariff structure would consist of an energy charge (c/kWh) only,

and

o The Generation tariff structure will consist of Energy, Capacity and Ancillary

service payments.

On 10 September 2001, NamPower tabled a document entitled “NamPower
Tariffs” containing detailed proposals for tariff structures and levels. The
information in this document formed the basis to review the Generation tariff
structures and levels in this section. It should be noted that the information in this
document differs considerably from the information on which the Phase 1 interim
report of 25 June 2001 was based.

The proposed tariff structure for the three generators are summarised in the

following table:

Tariff Component Units Ruacana | Van Eck Paratus
Capacity N$/kW/week v v v
Energy:

Over whole output range c/kWh v
Light fuel oil c/kWh v
Heavy fuel ol c/kWh v
Between 22 MW and 58 c/kWh v
MW
Between 58 MW and 72 c/kWh v
MW
Between 72 MW and 77 c/kWh v
MW
Between 77 MW and 80 c/kWh v
MW
Between 80 MW and 83 c/kWh v
MW
Excess Energy c/kWh v
. . US$/MWh or
Constrained-on compensation o/kWh v v v
Ancillary Services:
Spinning Reserve (6 MW) US$/MW/day v
Spinning Reserve (10 MW) | US$/MW/day v v
Spinning Reserve (12 MW) | US$/MW/day v
Spinning Reserve (17 MW) | US$/MW/day v v v
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Tariff Component Units Ruacana | Van Eck Paratus

Black Start N$/day v v
Frequency Control N$/day v v v
Voltage Control N$/day v v v

Dynamic Reactive Capacity:
1° Machine v v
2" Machine v v

12 Hour Reserve Requirement N$/week v

3.2.2Review

To ensure that efficient dispatch decisions are made in a SB environment, and
that generators can cover their total cost (including a profit), Power Purchase
Agreements (PPAs) between the SB and individual generators are required. Such
PPAs commonly contain two important commercial drivers:

Energy payment

The energy payment reflects the generator’s variable cost (c/kWh). The Single
Buyer (SB) compares the variable costs of all the generators and import options to
identify the least cost production schedules. Each generator is also compensated
at its variable cost for every kilowatt-hour it is requested to generate.

A hydro generator does not consume any significant volumes of primary fuel.
Consequently, it has a very low (almost zero) variable cost. This would mean that
the SB could minimise the cost of production by calling on the hydro generators to
produce at full output all the time. Unfortunately, the output of the hydro
generators at Ruacana are restricted by the amount of water flow in the Kunene
river. The cost of supply would therefore be minimised if the limited production
energy were scheduled in such a way that the purchase cost from other
generating sources are minimised. The optimised scheduling of hydro generators
can be a complex process and would require the assistance of optimisation
software programs.

NamPower has proposed several energy components linked to the output level of
Ruacana. The reason for differentiating between the different output levels is
stated and is aimed at reflecting the units’ different levels of efficiency at different
output levels. It is most likely also indicating the preferred operating ranges to
avoid problems with cavitation and vibration.

It should be borne in mind that more tariff components will require more complex
scheduling optimisation routines, therefore unnecessary tariff components should
be avoided. The number of energy components that NamPower has proposed for
Ruacana’s energy output appears to be high given the low variable cost of
operation of a hydro generator. By way of an example: it is possible to reduce the
three proposed energy components over the range 58 MW to 80 MW to one
considering that the efficiency differences between these levels are very low. In
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other words compared to other generating options (local as well as imported) the
energy tariff structure for Ruacana’s output could be simplified without
compromising scheduling and dispatch efficiency.

The differentiation in the energy tariff for Paratus, depending on whether light or
heavy fuel oil is used, is fully supported. Van Eck’s single energy tariff component
is also supported.

Capacity payment

The purpose of a capacity payment is to ensure that the generator covers all its
fixed costs and makes a regulated profit even if it does not get dispatched.
Normally, the capacity payment is made to the generator for every kW it has
declared available for use (either to generate electricity or to provide ancillary
services) over a certain time period.

A system of bonuses and penalties could be introduced to incentivise the
generator to increase its availability. Rather than introducing the complex debates
of penalties and bonuses, SB’s have successfully employed a mechanism that
differentiates the level of the capacity payment depending on time-of-use periods.
This creates an additional incentive to the generator to ensure that the unit’s
capacity is available when it is most needed by the system. Other mechanisms
could also be explored such as linking the level of capacity payment to the real-
time costs of imports. This provides an incentive to be available at times when
costs of purchases are high.

NamPower has proposed a flat rate to be charged as N$/kW/week. There is no
indication how the kW value will be determined. It could either be the installed
capacity of the generator or the effective capacity (i.e. the time weighted average
available capacity after the influence of planned and unplanned capacity outages
and de-ratings). The time period over which the capacity charge is expressed
(NamPower has proposed a per week charge) only becomes significant if the
payment is differentiated per time-of-use period or when bonuses and penalties
are applied.

Ancillary Service Charges

In addition to the energy and capacity charges some PPA’s also include payments
to the generators for the provision of ancillary services. NamPower has proposed
an array of different ancillary services.

Careful consideration should be given to ensure that the incremental value of
unpacking the different ancillary services is more than the associated incremental
transaction costs. In addition the separate pricing of the service should also be
aligned with the other tariff payments such as capacity and energy. It should also
be recognised that the provision of ancillary services is subject to the availability of
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the generator. In other words if the generator is not available (e.g. on planned
outage) it is not possible to provide any of the ancillary services.

Furthermore, if a cost based approach is followed to determine the value of
capacity and energy payments then a generator’s ancillary service’s rate should
be set at a level to off-set any incremental cost to the generator for providing the
service. This approach will promote efficient scheduling of ancillary services
especially since some of these services could be obtained from the transmission
system, from import options or from potentially demand side participation.

For example, the ECB Consultants are not aware that there is a noticeable
incremental cost incurred (over and above the capacity and energy cost) to
provide spinning reserve, black start-up, voltage control, 12-hour reserves or
dynamic capacity. It is therefore not necessary, in our opinion, to unpack these
services during the SB phase. If it can be shown that there is a definite
incremental cost incurred to provide any of these services then that service should
be unpacked, quantified and charged for separately.

Frequency control may cause a slight increase in O&M expenses and separate
payment to offset these expenses may be justified. However, a proper cost
justification study will have to be performed to determine the level of the payment.

It is acknowledged that these services will carry a market value in a competitive
environment and they will have to be unpacked before the generator can take
advantage of market opportunities. As pointed out earlier, the ECB Consultants
don’t believe that there will be a competitive market in Namibia in the near future.

It is also unclear why NamPower has proposed that the spinning reserve charges
are denominated in US$. It is assumed that it maybe linked to payments for
spinning reserve in the SAPP. However, this approach is deviating from the
principle of cost based tariffs and cannot be supported at this time.

The provision of the majority of the ancillary services causes a negligible increase
only in costs (over and above capacity and energy payments) and therefore does
not need to be unbundled from a commercial perspective. However, experience
has shown that payments (even relatively small ones) for these services can act
as a powerful motivator to power station operating and maintenance personnel to
ensure that ancillary systems are enabled and capable of performing the required
services and that people are trained to maintain and operate them.

This means that ancillary payments could be introduced not only to offset any
incremental costs but also as an incentive to provide the service. The introduction
of ancillary service payments could be made possible by reducing capacity
payments so that the overall payment to the station still remain the same.

The payments should be structured in such a way that they encourage least cost
dispatch decisions. In other words, ancillary service payments that are introduced
to create an economic incentive should be based on actual capability (e.g.
N$/available MW/week or N$/day). This provides a signal to the SB that the
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payment is independent of the usage of the service and that the usage
(incremental) cost is very low. On the other hand, ancillary services that cause a
definite increase in cost should be paid for using (if possible) the cost driver (e.g. a
N$/MW payment for the actual movement to control frequency).

Constrained on Payments

Constrained on payments are typically paid in a competitive market where a
scenario could arise where a generator is instructed to produce while prevailing
market prices are below what the generator is prepared to sell its energy for. A
constrained on payment is made to the generator to ensure that it is not forced to
sell its electricity below its asking price. In other words the constrained on
payments creates a ‘willing-buyer-willing-seller’ relationship.

If the generator is paid cost reflective capacity, energy and ancillary services rates
then the situation that the generator will be forced to sell below his cost could not
arise. Therefore, the consultants don’t believe that the trading arrangements
during the Single Buyer phase justifies the introduction of constrained on
payments.

It is also unclear why the proposed constrained on payment is denominated in
US$. Again, the may be related to consistency with provisions in the SAPP
agreements to which NamPower is a signatory.

3.2.3Recommendations
We recommend that the ECB should:

Allow for a capacity payment in the tariff structure. Although NamPower has
recommended a flat N$/kW/week, we would, as a minimum, suggest that the
payment be made based on available (after outages) and not installed capacity.

Change the capacity payment structure to encourage the generators to be
available during high cost or high demand periods. We believe that this will
provide a strong incentive that will reward NamPower for making the generators
available to the system when they are needed most. This payment structure will
also encourage shorter planned maintenance periods and will inform the timing
(when) of the planned outage. This could be achieved by linking the capacity
payment to:

o either time-of-use periods (peak, standard, off-peak) or,
o indirectly to the real time costs of imports.
Permit an energy payment (c/kWh) to compensate generators for incurring costs

when the generator is asked to produce. We would recommend a simple single
energy rate structure for all three generators, although we would support two
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energy rates for Paratus (light and heavy fuel oil). Additional energy rates
structures for Ruacana could be considered if relevant cost justification studies,
which should be submitted to the ECB by NamPower show large, cost variations
between the different output levels.

» Allow for ancillary service payments for those services where the usage causes a
noticeable increase in costs (in excess of capacity and energy payments).
Payments should be made for available capacity and not on installed. Penalties
for failure to deliver certain ancillary services could be considered at a later stage
after the performance of the existing arrangements has been assessed.

» Ancillary service payments could also be considered as incentive drivers for staff
to enable, operate and maintain these services. Such payments should however
be subtracted from the capacity payments to the generator to ensure that the
stations stays revenue neutral.

3.3Revenue requirement

3.3.1Proposal

NamPower has proposed the cost components illustrated in the table below
(unless otherwise stated the values are for the period 2001/2002).

It is noted that the cost allocation methods (for Wages & Salaries, Repairs &
Maintenance, Other Operating Expenses, Corporate Overheads and Generator
Transmission Charges) which NamPower has proposed in this Report is
considerably different from what has been proposed at the time when the Phase 1
Report was compiled in June 2001.

Unfortunately, no explanation was provided (although it was requested) for
allocating some of the costs to the respective generators based on a 50/30/20
split.

Expense Components Ruacana Van Eck Paratus Total
Primary Energy 0 756 273 1029
Wages & Salaries 11 404 6 842 4 561 22 807
Repairs & Maintenance 3336 2 002 1335 6673
Other Operating 2 991 1794 1196 5981
%’J&?ﬁ;ﬁ;‘éﬁ”&?ﬁ; 16 131 9679 6 452 32 262
Transmission Chargeslﬂ 65 109 0 0 65 109

1 Latest value from NamPower’ s document entitled NamPower Tariffs dated 10 September 2001.
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Expense Components Ruacana Van Eck Paratus Total
Depreciation 19 542 19 225 4175 42942
Returns (Operating Profit) (7 227) 3444 (10 262) (14 045)
Net Interest Paid 0 (669) 0 (669)
Notional Tax 1 966 7754 (2 209) 7511
Dividend Declared 0 0 0

The following table summarises the basis on which the revenue requirement for each

expense component was based.

Expense Component

Cost Drivers and Allocation Methods

Primary Energy

Based on budget production

Wages & Salaries

Repairs & Maintenance

Other Operating

Corporate Overheads (Administration
Costs)

Split the Generation component 50/30/20
between Ruacana, Van Eck and Paratus
respectively.

Transmission Charges

See [Review of NamPower's proposed |
jnternal transmission charges [for more
detail.

Depreciation

Replacement cost asset values.

Returns (Operating Profit)

Avoided cost calculation

Net Interest Paid

Loans & bank balances

Notional Tax

Tax policies and rates

Dividend Declared

Shareholder compact

3.3.2Review

Our review comments are summarised in the following table:

Proposed Should Expense be
Comment on proposed cost
Expense allowed as part of . i
. drivers and allocation methods
Components revenue requirement?
Although the method is acceptable
Primary Energy Yes the level appears high. See

analysis below.

No explanation for allocation

Wages & Salaries Yes
percentages.
Repairs & vy No explanation for allocation
) es
Maintenance percentages.
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Proposed Should Expense be Comment on proposed cost
Expense allowed as part of . prop
C : drivers and allocation methods
omponents revenue requirement?
Other Operatin Yes No explanation for allocation
P 9 percentages.
Corporate Overh. Yes No explanation for allocation
(Admin Costs) percentages.
Transmission Yes See section [7.3]for more detail
Charges ' comment.
Historic costs rather than
Depreciation Yes Replacement cost depreciation
P values is supported. See section
below for more detail discussion.
The proposed avoided cost
approach is not supported. See
Return Yes more detail discussion below and
elsewhere in the document.
Net Interest Paid No These cost components are not
Notional Tax No allowed in the revenue requirement
if a pre-tax WACC value is used to
Dividend Declared No determine the regulated return.
Primary Energy Analysis
Expense Components Ruacana Van Eck Paratus
Primary Energy (N$ ‘000) 0 756 273
Average energy production (GWh) during 1999
& 2000 1282 19 1
Calculated unit cost (c/kWh) - 39.8 273.0
Expected unit cost (c/kWh) - 17.5E| 62.0@
Primary Energy values based on expected unit
cost for fuel and production levels similar to - 333 62
average of previous two years. (N$ ‘000)

An analysis of the Primary Energy Budget indicates that the numbers could be
overstated, but this is dependent on the assumptions made by NamPower.

2 Based on N$250/ton for coa obtained from NamPower’s annual report, a burn rate of 0.6 kg / kwh and inflation
adjustment.

3 Value obtained from NamPower’ s Tariff submission of 10 September 2001.
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Wages & Salaries

NamPower’s latest allocation proposal (50/30/20) appears to be an interim proposal.
A more scientific approach would be to link the Wages & Salaries of each power
station to the number of people at the plant. The allocation would look as follow.

Area Ruacana Van Eck Parli\t'\;ls * Total
Number of employees 74 86 27 187
% of total employees 40% 46% 14% 100%
Wages & Salaries (N$ ‘000) 9123 10 491 3193 22 807

Repair & Maintenance and Other Operating Expenses

NamPower has treated these expenses as two separate components but they could
be combined into a single O&M expense category. NamPower has also indicated
that the 50/30/20 cost allocation ratio needs to be refined.

Our experience has shown that O&M power station expenditure are linked to a
number of drivers, including

» Technology (hydro, coal, oil)

» Size (installed capacity)

» Degree of utilisation (production)

If the specific detail (technology, size and utilisation) of NamPower’s power stations
is used to benchmark the O&M expenditure the Consultants power station cost

database suggests the following allocation ratios. The exercise also verified that the
proposed level of expenditure appears reasonable.

Area Ruacana Van Eck Parz’:\tﬂjs * Total
Benchmark cost allocation o o o o
ratios 58% 37% 5% 100%
O&M (N$ ‘000) 7 339 4 682 633 12 6548

Corporate Overheads / Administration Charges

NamPower’s suggested (50/30/20) allocation ratios as previously discussed appears
not to be appropriate. Rather it is suggested to base the allocation on the budget
expense for each power station. Detail budgets are not available, but based on the

4 Thisvalue reflects the combined Repairs & Maintenance and Other Operating expenditures.
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cost data presented in this document we suggest the following percentages and cost

allocations:

Area Ruacana Van Eck Parz’:\lﬂjs * Total
Primary Energy 0 756 273 1029
Wages & Salaries 9123 10 491 3193 22 807
Operating & Maintenance 7 339 4 682 633 12 654
Total 16 462 15929 4 099 36 490
Total cost ratios 46% 43% 11% 100%
%%rg)i”is”ation Costs (NS | 44540 13873 3 549 32 262

Transmission Charges to Generation

The section on the |Review of NamPower's proposed internal transmission charges|
on page provides a more comprehensive review of the proposed charges. The
following table shows the results if installed capacity (our recommendation) is used
as the cost driver to allocate transmission cost (based on our Tx cost allocation

numbers) between the producers.

Allocation Ruacana Van Eck Paratus =l Total
(Import)

Installed capacity (MW) 249 120 24 600 993
0,
% of shargd backbone co§ts 259, 129% 39 60% 100%
(based on installed capacity)
Tx costs (N$ 000) 21 347 10 246 2 561 51235 85 389
Dedicated costs (HV Yard) 4 442 4 442
Total 25789 10 246 2 561 51235 89 831

Asset values & Depreciation

NamPower‘s depreciation values are based on replacement cost depreciation
values. Our approach is based on historic cost depreciation values.

Based on the information provided by NamPower the historic cost based asset
values (N$ ‘000) and lifetimes (years) are:

S Valuesfrom NamPower ‘s 2000 Annual Report.
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Historic Cost Ruacana Van Eck Paratus
Net Book Historic Cost Value 98 268 45632 32 407
Estimated resale valuef] 0 0 25515
Historic Cost Depreciation 4104 3 061 9
Calculated Remaining Life 24 15 766
Existing age 24 27 25
Total Life 48 42 790

The total life values for Ruacana and Van Eck appear to be quite realistic and the
values could therefore be accepted. The total life value for Paratus is problematic,
the main problem being the low depreciation value. The replacement asset value
calculations (see table below) show a more realistic total life value of 38 years for
Paratus. Therefore, it is suggested that the historic cost depreciation of Paratus be
adjusted to N$ 530 000 to also reflect a calculated remaining life value of 13 years.

Based on the information provided by NamPower the replacement cost asset values

(N$ ‘000) and lifetimes (years) are:

Replacement Cost Ruacana Van Eck Paratus
Replacement Cost Value 1233 263 791 821 163 854
Present Day (Net Book) 715 323 211722 80 800
replacement cost value
Replacement Cost 19 542 19 225 4175
depreciation
Estimated resale value 0 0 25515
Calculated Remaining Life 88 11 13
Existing age 24 27 25
Total Life 112 38 38

The asset and depreciation values result in reasonable total life’'s for Van Eck and
Paratus. The total life value of 112 years for Ruacana seems extreme and points to a
problem with the net book value. The replacement asset value calculations (see
table of historic costs above) show a more realistic total life value of 48 years for

6 The 1997 resale value was inflated (7.8% per year) to compensate for inflation.
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Ruacana. It is suggested that the replacement cost depreciation value be increased
to N$29 805 000 to result in a calculated in a total life of 48 years.

Returns

NamPower has proposed an Opportunity Cost (also referred to as Avoidable Cost)
based approach to value generation sales and returns. The method assumes that
there are no generators in Namibia. The Eskom contract is then used to calculate
how much Namibia would pay for this energy from Eskom. NamPower Generation’s
revenue is then set equal to this amount. The generators’ returns are calculated by
subtracting the generators expenses from the revenue.

Our approach to the calculation of NamPower generators’ revenue requirement
differs from what has been proposed by NamPower. We believe that a cost based
approach is appropriate for the following reasons:

* No significant degree of competition is envisaged in the Namibian electricity
industry for the next six to eight years (although limited competition exist through
NamPower’s trading in the SAPP, including operation in the Short-Term Energy
Market (STEP) of the SAPP).

* A CPI-X approach (i.e. incentive-based regulation) would not be appropriate at
this early stage of regulatory developments.

* An avoided cost based approach is primarily based on the costs of other
generation options and is therefore more appropriate for investment decision
comparisons and not to calculate regulated returns. The avoided cost approach
would be appropriate to evaluate the PPA price if an IPP wants to sign an off-take
agreement with the SB.

We therefore suggest that a cost based valuation process be followed to determine
the return requirement of NamPower’'s generators, at least until more clarity is
available about ESI reform in South Africa and its implications for Namibia.
Reference is made to the section on |Regulatory approach|on page for a more
detailed discussion why we recommend that the returns should be calculated on
historic asset values rather than replacement cost asset values.

The proposed approach is based on allowed costs and an approved rate of return,
which is based on historic cost asset values using a pre-tax real WACC value of
9.9%. For more details on the calculation of the WACC value refer to section [7.4]on
page

Only useful assets should be considered for the return calculation. In other words the
generator company should not receive a return on its investment for assets which
are not required. Surplus capacity is an example of assets which are not deemed
useful. All NamPower’s generators fulfil a useful role as provider of electricity and or
ancillary services. All the generators should therefore be allowed in the asset values
when the returns are calculated.
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The following table shows the return calculations using a historic cost approach.

Historic Cost Returns Ruacana Van Eck Paratus Total
Net Book Value (N$ ‘000) 98 268 45632 32 407 176 307
WACC (%) 9.9% 9.9% 9.9% 9.9%
Regulated Return (N$ ‘000) 9728 4518 3208 17 454

The following table shows the return

approach.

calculations using a

replacement cost

Replacement Cost Returns Ruacana Van Eck Paratus Total
Net Book Value (N$ ‘000) 715 323 211722 80 800 1007 845
WACC (%) 9.9% 9.9% 9.9% 9.9%
Regulated Return (N$ ‘000) 70 817 20960 7999 99776

Allowance should be made for a phasing in of a move from a cost-based approach to
prices based on market prices over the period during which this transition is

expected to take place in the Namibian and Southern African ESI.

3.3.3Recommendations

We recommend that the ECB should:

» Determine the generator’'s revenue requirement inclusive of costs and a
regulated return. The following table lists the costs components that should be
allowed in determining the generator’'s revenue requirement. The table also
shows the costs drivers that should be used to allocate common costs to each

generator.
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Recommended Expense Recommended Cost Drivers and Allocation
Components Methods

Primary Energy Based on budget production[l

Wages & Salaries Number of people

Operating & Maintenance Combination of technology, installed capacity &

utilisation
Corporate Overh. (Admin Based on ratio of budget expenses (primary energy,
Costs) Wages and Salaries and Operating & Maintenance)
Transmission Charges Installed/Import Capacity
DepreciationEl Historic cost asset values.
Based on historic cost depreciated asset value using a
Rate of ReturnE| pre-tax real WACC

» Use historic asset values over the expected economic life of the generator to
calculate the depreciation component.

» Calculate the generator’s return using historic asset values and a pre-tax real
rate of return of 9.9%.

» Based on the above recommendations, NamPower's Revenue requirements

are:
Based on historic asset values:

Expeniﬁlg%rgg)onents Ruacana Van Eck Paratus Total
Primary Energy - 333 62 395
Wages & Salaries 9123 10 491 3193 22 807
O&M 7 339 4 682 633 12 654
%’J&?ﬁ;ﬁ;‘éﬁ%ﬁ‘t’; 14 840 13873 3 549 32 262
Transmission Charges 25789 10 246 2 561 38 596
Depreciation 4104 3 061 530 7 695
Returns (Operating Profit) 9728 4518 3208 17 454
Total 70923 47 204 13736 131 863
Expected send out (GWh) 1 045[10] 19[1] 11 1065

7 NamPower should provide the latest 2001/2002 budget values and budget production levels from each generator to verify
the cost alocation.

8 These values are based on the historic value of the asset depreciated over its expected economic life.
9 Thevalueisbased on the depreciated historic cost book value and a pre-tax, real WACC number.
10 Average production for Ruacana as reflected in Mongula report

11 production values were taken as the average for 1999 and 2000 from NamPower’ s annual report.
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Expense Components
(N$ ‘000)

Ruacana

Van Eck

Paratus

Total

Average rate (c/kWh)

6.79

248.4

1373.6

124

The following two tables show, for comparative purposes, what the revenue
requirements and average rates would be for the Replacement cost approach

and for NamPower’s proposed avoided cost approach:

Based on replacement asset values

Expense Components

(N$ *000) Ruacana Van Eck Paratus Total
Primary Energy - 333 62 395
Wages & Salaries 9123 10 491 3193 22 807
O&M 7 339 4 682 633 12 654
Corporate Overheads
(Administration Costs) 14 840 13 873 3549 32 262
Transmission Charges 25789 10 246 2 561 38 596
Depreciation 19 542 19 225 4175 42 942
Returns (Operating Profit) 70 817 20 960 7 999 99 776
Total 147 450 79 810 22 172 249 432
Expected send out (GWh) 1045 19 1 1065
Average rate (c/kWh) 14.11 420.1 2217.2 23.42
Based on NamPower’s proposed avoided cost approach:
Revenue Component
(N$ 000) Ruacana Van Eck Paratus Total
Revenue Requirement 116 170 42 986 7 458 166 614
Expected send out (GWh) 1045 19 1 1065
Average rate (c/kWh) 11.12 226.2 745.8 15.64
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Comparison of different Generation Price Levels
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Eskom Gx Eskom Gx Imports Historic Cost Nampower's Replacement
Marginal Average Approach Proposal Cost Approach

The following notes should be observed in relation to the above figure:

» The calculations of the historic cost approach and the replacement cost approach
illustrates the average cost of NamPower generation, i.e. excluding the impact of
(lower cost) import on the total cost of supply in Namibia.

* To be comparable to the calculations of generation costs based on historic costs,
replacement cost and NamPower’'s proposal, the equivalent cost of import
includes both the average import cost itself as well as the charge for use of
NamPower’s transmission network in Namibia.

The Eskom Gx marginal cost and the Eskom Gx average cost exclude any cost of
transmission and are only included as illustration of prevailing ‘market’ prices in the
region (based on Eskom’s internal power pool and Eskom’s average regulated price
respectively). These costs are relevant short-term comparisons to the avoided cost
illustrated by NamPower’s proposal.

3.4 Tariff level(s)
3.4.1Proposal

NamPower has proposed price levels as summarised in the table below. These
prices were published in NamPower’s proposal dated 10 September 2001. It should
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be observed that detailed tariff levels were not available at the time of the
submission of the Phase 1 Report in 25 June 2001.

Tariff Component Units Ruacana | Van Eck Paratus
Capacity N$/kW/week 11.1381 11.1381 11.1381
Energy:

Over whole output range c/kWh 30
Light fuel oil c/kWh 93
Heavy fuel oil c/kWh 46
5.9375 x
Between 22 MW and 58 MW c/kWh 13
Between 58 MW and 72 MW | c/kWh >9To
Between 72 MW and 77 MW c/kWh 5.9375x 1
Between 77 MW and 80 MW |  c/kWh >93Tox
Between 80 MW and 83 MW c/kWh 5.9375x 2
80% of
Excess Energy c/kWh SRMC
Us$ Us$ us$
Constrained-on compensation US$§'¥|V\\//th Of | 37.4652/ 37.4652/ 37.4652/
c MWh MWh MWh
Ancillary Services:
Quick Reserve (6 MW) US$/MW/day 50.9102
Spinning Reserve (10 MW) US$/MW/day 33.9401 33.9401
Quick Reserve (12 MW) US$/MW/day 48.7890
Spinning or quick Reserve 29.6976 29.6976 44.54667
(17 MW) US$/MW/day
Black Start N$/day 386 133
Frequency Control N$/day 3219 1396 310
Voltage Control N$/day 21129 21129 2043
Dynamic Reactive Capacity:
15! Machine N$/day 54 136
2" Machine N$/day 29 150
12 Hour Reserve Requirement N$/week 271 822
3.4.2Review

NamPower has not, to our knowledge, submitted a detailed explanation on how the
above rates were calculated and what assumptions were made. However, the tariffs
should be calculated using the agreed tariff structures, revenue requirements and
projected sales and generator performance levels.

A brief analysis of the proposed tariffs indicates that the power stations would
exceed their budget sales revenue (which was calculated by NamPower using the
avoided cost approach) even before energy sales are included. This indicates either
incorrect rates or different assumptions. Furthermore, the 5.9 c/kWh charge for
Ruacana’s electricity does not appear to be cost reflective considering that fuel cost
is zero. Any rates that are considerably different from the short run marginal cost of
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the generator could distort dispatch decisions, which would result in higher
production costs. It is possible to calculate tariff levels for each of the stations if

certain performance assumptions

assumptions are:

regarding the generators are made. The

Performance Assumptions Ruacana Van Eck Paratus Total
Energy Production (GWh) 1282 19 1 1302
Installed Capacity (MW) 249 120 24 393
Plant Availability (%) 90% 80% 90% 87%
The revenue requirements for each of the generators are:
giest;ﬁirrign?(e)i; l(:al\?;‘eg(;joe) Ruacana Van Eck Paratus Total
Fixed Cost 70923 46 871 13674 131 468
Variable Cost
Primary Fuel - 333 62 395
Variable O&M Costsf2] 909 123 3 1234
Total (N$/MWh) 909 456 65 1629

Based on the above information the tariffs can be calculated as follows:

Tariffs Ruacana Van Eck Paratus
Fixed Cost (N$/kW/week) 6.09 9.39 1217
Variable Cost
(P,\Tg/ﬂ%ﬁ;‘e' 0.0 175.0 620.0
E/Ij‘g/aMb\',f”g&M Costs 0.87 6.48 3.28
Total (N$/MWh) 0.87 181.48 623.28

As described earlier, ancillary service payments can be introduced to incentivise the
power station personnel. The level of these payments can be set at a level that
would be sufficient to motivate the staff. These payments should be offset by an
equal reduction in capacity payments.

12 Thevariable O&M costs have been derived from our generating unit cost database.
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3.4.3Recommendations
We recommend that the ECB should:

o ensure that all parties agree on the assumptions (sales and performance levels)
to be used to convert revenue requirements into rates.

o approach NamPower to update their tariff calculations based on the approved
tariff structure and revenue requirement methodology. NamPower should submit
detailed explanations and assumptions (including sales and performance levels)
that were used to calculate the tariffs.

o review the tariff calculations once these have been updated.

Taking into account that Namibia’s ultimate goal of ESI reform is to liberalise the
electricity industry and to allow market forces to set prices in the generation sector
the ECB Consultants recognise that prices should, over time, be adjusted to reflect
the depletion of the excess generating capacity in the region and the higher cost of
new entrants as would be reflected in a competitive market. The reasons why a
transition arrangement is required are that:

o This will reduce the anticipated price shock if new generating investment
decisions are made in Namibia.

o A fully competitive industry will provide generators with the opportunity to price
their electricity at market related rates.
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Current and Future Generation Prices
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The present expectation is that the regional surplus of generation capacity will be
exhausted over the next 6 to 8 years period. Accordingly, regulated generation
prices in Namibia should be allowed to move from the level illustrated by a cost-
based regulation on historic assets to the price level of new capacity in a competitive
market over time. The calculated value for the average NamPower generation cost
based on replacement cost of assets are close to the most recent regional estimates
of the market price of new generation capacity (approximately 24 SAc/kWh). Hence,
Namibian generation prices would be expected to move towards this level over the
period until such new capacity is required. Based on today’s information, this would
allow for an annual increase in the regulated cost-based generation cost of x%
above the calculated price. The x%-factor can be reviewed regularly (e.g. biannually)
to ensure that Namibian generation prices are moving towards the expected future
market cost level, taking account of both the expected cost of new capacity and the
timeframe when such capacity is needed.

EMCON — SAD-ELEC — ECON Page 43 of 186



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

4 Review of NamPower's
Proposed Transmission Tariffs

4.1Review approach

Industry experts are generally in agreement that the transmission function will
remain a monopoly component even after competition has been introduced in the
generation and retail ESI sectors. The regulation of transmission tariffs should
therefore be based on recognised monopoly pricing methodologies. Transmission
pricing should:

o enable non-discriminatory access to the networks,
a be fair, and
o send signals for the efficient use of the transmission infrastructure.

The present review process has been structured in the same way as the
Generation tariff review. The basic framework consists of three components to
organise the flow of information and ideas into more manageable sections, they
are:

a Tariff Structure,
o Revenue Requirements,
a Tariff Levels.

Each of the three main components are discussed in more detail by:
o reflecting on what NamPower has proposed,
o reviewing and analysing the proposal, and

o formulating a set of recommendations.
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4 2 Tariff structure
4.2.1Proposal

NamPower’s latest transmission tariff proposal is described in the document entitled
NamPower Tariffs, dated 10 September 2001.

Our understanding of NamPower’s transmission tariff structure is that Supply
Businesses will be charged using a demand component (N$/kVA) and energy
component (c/kWh).

It is also proposed that generators and importers be charged for the usage of the
transmission network based on energy charges (c/kWh) only.

No mention has been made of any basic or service charges (N$/month). The latest
proposal also makes no reference to the use of extension charges for dedicated
circuits (N$/annum).

NamPower’s proposed tariff components and structure are:

Tariff Component Unit Loads Generators
Basic/Service N$/month
Demand/Supply N$/kW
Demand N$/kKVA 4
Energy c/kKWh v v
Extension charge N$/annum
Connection charge N$/annum
4.2.2Review

The size and timing of transmission investments are driven by customers’ peak
demands and generators installed capacities. The degree of energy utilisation (load
factor) has a negligible influence over transmission investment decisions and
expenditure.

The ECB Consultants believe that transmission tariff structure and components
should encourage the efficient use of the transmission infrastructure. The
introduction of a transmission energy charge will encourage higher peak demands
and lower energy utilisation (load factors). Thus, we do not believe that an energy
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charge for transmission usage will promote efficient behaviour and usage and can
therefore not support it.

We do recognise NamPower’s concern that transmission has, especially after recent
investments, sufficient capacity to deal with demand for many years before new
investments are required and that a high kVA charge at present may restrict growth.

However, rather than to introduce an energy charge the ECB Consultants prefer the
use of a basic charge (N$/month) as a means to reduce the kVA charge, while still
recovering sufficient revenues. At least this charge will remove the distortions of an
energy charge on the generation sector. By inflating the kVA charge into the future
customers will increasingly be exposed to a more cost reflective signal.

The same cost driver and efficiency arguments are also the reasons why we cannot
support a pure energy charge to generators and importers for the use of the
transmission system. In addition we also don’t believe that it will be perceived as a
fair and cost reflective approach.

The principle to split the cost of the Tx backbone between generators and loads is
supported. It provides incentives to both producers and consumers to minimize Tx
backbone costs. However, there are no geographic differentiation charges. In other
words, Tx charges are the same throughout the country, i.e. the postage stamp
approach. This approach is simple to implement and politically easier to manage, but
it does not provide locational signals to the users of the Tx network.

The current NamPower proposal does not make clear whether Extension (i.e. charge
to customers for dedicated circuits) and Connection (i.e. charge to generators for
substation) charges will still apply. We would support the use of these charges
because it will reduce cross subsidisation and promote cost reflective charges.

It is also significant to note that the proposed structures do not make provision for
line losses. The current proposal is to average the line losses to all consumers of
electricity. Approximately 10% of production is lost through Tx line losses. This is
high (because of the physical and electrical characteristics of Namibia and its
particular power system), and consideration should be given to reflect line losses,
perhaps on a zonal basis. Line losses could be introduced at the SB level, but we
would encourage transmission to take ownership for the management of line losses.

4.2.3Recommendations

We recommend that the ECB should:

» support NamPower’s proposal to split transmission network charges between
loads and generators/importers.

» promote the use of Basic or Service charges.
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* encourage the use of an Extension charge tariff component to charge customers
for dedicated circuits.

* introduce an energy component to charge for line losses but not to recover
transmission infrastructure costs.

* not adopt NamPower’s proposed transmission tariff components because these
are not believed to be cost based and fair, and will certainly not encourage the
efficient use of the transmission infrastructure. Our recommendations for the
transmission tariff structure are:

Tariff Component Unit Loads Generators
Basic N$/customer/month v v
Demand/Supply N$/kW

Demand N$/kVA v v
(Iiwliggy (losses c/kWh v v
Extension charge N$/annum v

Connection charge N$/annum v

4.3Revenue requirement

4.3.1Proposal

NamPower has proposed to regulate transmission tariffs using a real pre-tax rate of
return based on replacement asset values. Consequently, NamPower proposed the
use of the following revenue requirement components and levels.
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Revenue Requirement Component Expense (N$ ‘000)

Salaries & Wages -

Operating & Maintenance -

Corporate Overheads -

Operating Expense 71393

Depreciation 72 377

Return 245748

Total Revenue Requirement 389518
4.3.2Review

NamPower’s proposed revenue requirement components are in line with standard
pre-tax rate of return regulation methodologies and are fully supported. The following
sections provide more detailed comments on the proposed expense levels.

Operating Expense

It is not possible to pass any meaningful comment of the proposed/derived value. It
would be more sensible, from a review perspective, to comment on the individual
expense components that make up the total operating expense number. These
components include Salaries & Wages, Operating & Maintenance Expenditure and
Overheads (administration costs). NamPower should be approached again to submit
this detail information.

Please refer to the section that deals with Shared Approaches (section mon page
6) for a review of internal Corporate Overhead charges.

Asset Values and Depreciation

NamPower has proposed to include a depreciation component based replacement
value of the assets.

NamPower has provided the following asset life values:

13 NamPower did not submit a projected Profit & Loss statement in the document titled Response to ECB Consultants
Information Request dated 7 August 2001. The number has been obtained in the Transmission Pricing section of
NamPower’'s document titled NamPower Tariffs dated 10 September 2001 and by subtracting the Single Buyer's
operating expense as shown in the financia statements of 7 August 2001.
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Life Years
Average Remaining Life 33
Average Life 47
Average Age of Assets 14

NamPower has proposed to use the Optimised Deprival Value (ODV) methodology
to determine the replacement cost asset values and depreciation levels. The ODV
approach attempts to identify the most efficient asset base to meet the requirements.
Asset values in excess of the ODV asset value are then excluded from the return
calculations. However, NamPower’'s own analysis has not shown any difference
between the ODV value and existing asset base. The proposed values are:

Replacement Present Day Annual Calculated

Assets Cost N$ ‘000 Value N$ ‘000 | Depreciation Remaining Life
June 2001 June 2001 N$ ‘000 9

Transmission Lines 1,710,000 1,143,042 34,278 33
Transmission Sub- 1,757,761 1,142,881 34,362 33
stations
National Control 4,026 2678 342 8
Centre
Total Transmission 3,471,786 2,288,601 68,983 33

NamPower’s annual report reflects a replacement cost asset value of N$ 2 393 108 k
and present day value of N$ 2 219 883 k at the end of June 2000. The increase of
N$ 68 718 k in present day values over the last financial year seems reasonable in
light of NamPower’s transmission construction program.

It is noted that the ODV method is difficult to implement and resource intensive to
calculate and verify. It is also considered subjective. Given that NamPower’s own
calculations did not identify any non-productive transmission assets, the additional
value of the more complex process is questioned.

Return

It is generally accepted that the Transmission function will remain a monopoly
activity and that its return should be subject to regulation. NamPower has accepted
this principle and has suggested using:

» Arreal return, before interest and taxes, as a percentage of current net assets, as
a yardstick to determine an appropriate level of return.

* The present day replacement cost asset value to calculate the return.
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» The Weighted Average Cost of Capital (WACC) methodology to define the
appropriate rate of return. The proposed rate of return value is 9.97% (real before
interest and tax on current assets).

We support the use of a pre-tax rate of return on present day replacement asset
values to determine the regulated returns for transmission. It should be pointed out
that the asset base should be adjusted to remove contributions from external
organisations towards the development of the transmission network. The basis for
this proposal is that NamPower should not earn a return on an investment it did not
make. NamPower has indicated in its reply to the ECB Consultants that it has
received external funding of N$68.2 million for its 66kV network.

Our calculation has shown that a real pre-tax ROR (WACC) value of 8.7% would be
appropriate for NamPower transmission. For more detail on the calculation of the
WACC value refer to section[7.4 on page[75

.. Present Day Asset .
Transmission Value (N$ ‘000) WACC Return (N$ ‘000)
Value 2,288,601
Less: Subsidised 68 200
networks
Net asset value for 2 220 401 8.7% 193 175
return calculations

4.3.3Recommendations

We recommend that the ECB should:

* request NamPower to provide more details on the cost components that make up
the total operating expense, and only accept these cost levels once the ECB has
had an opportunity to review them.

» accept the proposed asset and depreciation values.

* not use the ODV to determine asset values.

* use a pre-tax rate of return value of 8.7% on present day replacement cost asset
values to determine transmission’s regulated return.
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Revenue Requirement Component Expense (N$ ‘000)

Salaries & Wages -

Operating & Maintenance -

Corporate Overheads -

Operating Expense 71 393
Depreciation 72 377
Return 193 175
Total Revenue Requirement 336 945

» update the above values once tariff structures and revenue requirements have
been agreed.

4.4 Tariff level(s)
4.4.1Proposal

NamPower’s latest transmission pricing proposal indicate the following:

Tariff Component Unit Loads Generators
Basic/Service N$/customer/month - -
Demand/Supply N$/kW - -
Demand N$/kVA 60.20 -
Energy c/kWh 9.97 5.52
Extension charge N$/annum - -
Connection charge N$/annum - -

We understand from NamPower's submission that above rates will result in total
revenue of N$ 504 490 k for transmission, which is in excess of the revenue

14 The number has been obtained in the Transmission Prici ng section of NamPower’ s document entitled NamPower Tariffs
dated 10 September 2001.
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requirement of N$336 945 k as calculated by the ECB Consultants, excluding the SB
costs. The SB is discussed in more detail in chapter 6:

4.4 2Review

If the revenue (N$ 504 mill) from the above rates is compared with the ECB
Consultant’s calculation of transmission’s revenue requirement (N$ 337 mill) it is
clear that transmission will over-recover. It would appear that the proposed rates for
the loads have been set without recognising the revenue inflow from the generators.

NamPower’s calculation has also ignored any contribution from extension and
connection charges.

As discussed in the transmission tariff structure review section we do not
recommend an energy charge to recover the cost of network assets. The basis for a
level of the energy charge has not been provided.

4.4 .3Recommendations
We recommend that the ECB should:

» verify the numbers once all the financial statements and budgets have been
finalised.

* Given the revenue requirements as determined in the previous sections we
consider the following price levels to be appropriate and sufficient to recover
transmission’s revenue requirement:

15 The number has been obtained in the Transmission Prici ng section of NamPower’ s document entitled NamPower Tariffs
dated 10 September 2001.
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Tariff Component Unit Loads Generators
Basic/Service N$/customer/month - -
Demand/Supply N$/kW/month - 9.02
Demand N$/kVA 59.18 -
E’;zg (for 10% c/kWh 1.0
Extension charge N$/annum ? -
Connection charge N$/annum - 5590
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5 Review of NamPower's
Proposed Distribution Tariffs

5.1Review approach

The review of NamPower’s distribution tariffs should be read in conjunction with our
proposed distribution tariff methodology, and distribution tariff analysis chapters.

The review approach will follow the same format as for generation and transmission,

and consists of sections covering Tariff Structure, Revenue Requirement and Price
Levels.

5.2Tariff structure

5.2.1Proposal

NamPower has essentially proposed two tariff structures for distribution customers.
The separation between the two tariffs is based on the availability of demand meters
at the customer’s premises.

The tariff structure for customers with a demand meter is:
« Basic/Service Charge (N$/month)

« Max demand charge (N$/kW/month or N$/kVA/month)
* Installed Capacity charge

* Energy price (c/kWh)
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The tariff structure for customers without a demand meter is:
« Basic/Service Charge (N$/month)
* Energy price (c/kWh)

 Installed capacity charge (N$/kVA)

5.2.2Review

The introduction of an installed capacity charge increases the complexity of record
keeping and billing because customer installed capacity details must be managed
individually. This will no doubt increase the transaction costs. These additional costs
should be carefully weighed against the incremental value of introducing the charge.
The charge is really only important when the decision to invest is made. Once the
investment has been made the charge will remain fixed, similar to the monthly
service charge. It is also difficult for customers to respond to this price signal once
the investment has been made. In other words, the unbundling of the installed
capacity charge will not lead to different consumption behaviour.

It is possible to keep transaction costs low and simplify tariff management, while
retaining a degree of cost reflectivity, if customers are grouped into well-defined
customer categories. Here, installed capacity is not the only consideration for
defining customer categories; the load factor is another important factor, which is
frequently used to differentiate between customers and to improve the cost of supply
signals. The chapters covering the distribution pricing methodology and guidelines
outlines the various steps and considerations needed to define customer categories.

5.2.3Recommendations
We recommend that the ECB should:

* encourage distributors to use the principles outlined in the distribution tariff
methodology proposal to define their customer categories.

5.3Revenue requirement

5.3.1Proposal

NamPower has proposed the following revenue requirement components and cost
levels:
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Description Value (N$ ‘000)
Energy & Tx purchases 62 018
Operating & Maintenance 10 730
Customer Service 3576
Corporate Overheads 38 246
Depreciation 13 690
ROA 33 300
Other charges (5 996)
Total 155 564
5.3.2Review

The proposed revenue requirement components are in line with standard costs
(including a replacement cost depreciation charge) plus a reasonable rate of return
based on a replacement cost asset base.

Transmission & Generation costs

The cost of energy purchases was based on NamPower's 2001/2002 approved
tariffs. Distribution’s revenue requirement could be revisited once the costs and
tariffs for generation, transmission and the single buyer have been accepted.

O&M, Customer Service and Overheads

The appropriateness of cost levels for Operating & Maintenance, Customer Service
and Corporate Overheads are difficult to verify in isolation. These charges should be
evaluated once the ring-fencing exercise is complete and the cost allocation to the
different groups of the administration costs have been accepted, refer to chapter 7
dealing with Shared Approaches.

Asset Values and Depreciation

Our understanding of NamPower’s distribution assets are reflected in the following
table, noting that NamPower has proposed to include a depreciation component
based replacement value of the assets.

NamPower has provided the following asset life values:
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Life Years
Average Remaining Life from calculations 20
Average age from calculations 12
Average expected life of Assets 32

The above values appear to be reasonable.

Replacement Present Day Annual Calculated
Assets Cost N$ ‘000 Value N$ ‘000 | Depreciation Remaining Life
June 2001 June 2001 N$ ‘000 9
Total Distribution 438 000 285 000 13 690 20
assets
Subsidised assets 113 000 83 000
Net Assets 325 000 202 000

The above values appear to be consistent with previous submissions.

Return

The adopted approach is very similar to what has been suggested in the
Transmission review chapter, i.e. chapter 4. More information about return
calculations are provided in the chapters covering the proposed distribution tariff
methodology, refer to section B of this Report.

NamPower has suggested using:

* A real return before interest and taxes, on present day asset values excluding
subsidised assets.

« The Weighted Average Cost of Capital (WACC) methodology to define the
appropriate rate of return. Our suggested rate of return value is 9.2% (real before
interest and tax on current assets). NamPower has suggested using a value of
10.97%. For more detail on the calculation of the WACC value refer to section
on page [75]
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L Present Day Asset .
Transmission Value (N$ ‘000) WACC Return (N$ ‘000)
Value 285 000
Less: Subsidised
networks 83 000
Net asset value for 202 000 9.2% 18 584
return calculations

Based on NamPower’s high (N$33 300 k) return value compared to our calculations
we assume that they have not excluded the subsidised assets values from their
return calculations. The reasons for excluding these assets are articulated in the
chapters dealing with the proposed distribution tariff methodology, refer to section B.

Our suggested revenue requirement components and levels are:

Description Value (N$ ‘000)
Energy & Tx purchases 62 018
Operating & Maintenance 10730
Customer Service 3 576
Corporate Overheads 38 246
Depreciation 13 690
ROA 18 584
Other charges (5996)
Total 140 848

5.3.3Recommendations
We recommend that the ECB should:

accept the proposed revenue requirement components.

update the cost levels for transmission and energy purchases once the
generation, transmission and single buyer tariffs have been confirmed.

update the distribution tariffs once the ring-fencing results for Operating &
Maintenance, Customer Service and Corporate Overheads have stabilised.

expect that distributors exclude subsidised assets from the rate base when they
calculate regulated returns.

consider a pre-tax real WACC value of 9.2%.
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5.4 Tariff level(s)

5.4.1Proposal

The average distribution tariff level based on NamPower’s proposal is:

Total Dx revenue

Expected Sales

Average Rate (c/kWh)

requirements (N$ ‘000) (GWh)
155 564 229 .2 67.8
5.4.2Review

The average distribution tariff level based on NamPower’s proposal is:

Total Dx revenue
requirements (N$ ‘000)

Expected Sales
(GWh)

Average Rate (c/kWh)

140 848

229 2

61.4

A detailed review of the different price components and their levels are provided in

the distribution tariff analysis, refer to section C.

5.4.3Recommendations
We recommend that the ECB should:

» establish the regulatory framework and support the proposed distribution pricing

methodology.

» allow the distributors to follow the guidelines proposed in this Report in

determining their tariff levels.
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6 Review of NamPower's
Proposed Single Buyer Tariffs

6.1Tariff Structure
6.1.1Proposal

NamPower has not yet finalised its position on the SB tariff.

6.1.2Review

There are essentially three ways to structure the SB selling tariff, which are:
» as a flat energy charge (c/kWh),
» as atime-of-use energy charge (c/kWh), or

« as a capacity charge (N$/kVA) plus energy charge (c/kWh).

We believe that the latter option is more appropriate for the SB structure. Our

reasons include:

» It better reflects the cost of supply and will therefore encourage the efficient use

of energy.

* It reduces the financial risk which could arise if the SB purchases capacity and
energy from the generators and then has to recover is purchasing cost through

energy charges only.
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6.1.3Recommendations
We recommend that the ECB should:

* note that NamPower’s proposed tariff structure is easy to implement but does not
encourage the efficient use of electricity, and would increase the SB’s exposure
to financial risk.

» consider that there are several other tariff structure options available which could
be employed to sell the SB’s electricity.

* point out that it has initiated a separate project that will concentrate on the
establishment of the SB. That project will also address the various trading
arrangements as well as their pro’s and con’s. This process will provide more
clarity on what the appropriate SB tariff structure should be.

6.2Revenue requirement

6.2.1Proposal

It has been suggested that the revenue requirement of the SB will consist of three
main parts. The first part reflects the operating cost of the SB, the second is for the
use of the Tx backbone costs by the import and export functions, and the third set is
the costs of the imported energy.

The proposed SB costs are summarised in the following table.

SB’s Revenue Requirement Components Expense (N$ ‘000)
Salaries & Wages 1989
Operating & Maintenance 3711
Corporate Overheads 4 220
Depreciation 1327

ECB Cost 9 000
Finance Charges 0

Total 20 247

The proposed transmission network charges to be borne by importers are shown
below. A more thorough review of these charges are presented in
NamPower's proposed internal transmission charges|on page
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SB

Allocation Ruacana | Van Eck Paratus Total
(Import)
% of shared backbone costs
60% 0% 0% 40% 100%
(based on production) @ ° ° ° ° °
Tx costs (N$ 000) 59913 - - 39942 99 855
Dedicated costs (HV Yard) 5196 5196
Total 65 109 - - 39942 105 051

NamPower has indicated that the average cost of imported electricity is 7.29¢c/kWh.

This equates to N$90 250 k if it is assumed that 1 238 GthouId be imported
during the period 2001/2002.

6.2.2Review

Single Buyer Costs

The proposed revenue requirement components are supported. However, it is
difficult to benchmark the level of the expenses without a better understanding of the
ultimate structure and responsibility of the SB and the definition and content of some
of the cost components. It is expected that some of these outstanding issues will be
addressed during the ECB initiated SB Market Study to establish the SB.

Energy and Wires Costs

The SB will be responsible to purchase electricity from the NamPower generators.
The revenue requirements from these stations have been discussed in detail in the
Generation tariff review chapter, refer to chapter 3.

We agree with NamPower’s proposal that the cost of imports consists of two
components. The first is purchase cost of the imported electricity, and NamPower’s
proposed 7.29 c/kWh appears to be in line with our estimates. The second cost
component represents the Tx cost allocated to the importers for the use of the
network. See the detail discussion of the review and derivation of these expenses in
the section titled |Review of NamPower's proposed internal transmission charges|on

16 Based on the proposed 60/40 split between Ruacana and the Importers respectively.

17 Import GWh number was estimated by assuming a 2.5% per year growth rate on the total 1999/2000 annual report Units
into System number. Allowance was made for production from Ruacana (1 045 GWh - production for typical year) and
Van Eck (19 GWh) and Paratus (1 GWh) based on the average production for the 1999 and 2000 as for these two
stations as stated in NamPower’ s annual report.
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page
235 k.
producers:

In summary we recommend that the SB should be responsible for N$ 51
efer to the table below for final Tx cost allocations between the different

Allocation Ruacana | Van Eck | Paratus <2 Total
(Import)

Installed capacity (MW) 249 120 24 600 993
% of shared backbone costs o o o o o
(based on installed capacity) e e s 60% 100%
Tx costs (N$ 000) 21 347 10 246 2 561 51235 85 389
Dedicated costs - HV Yard (N$ 4 442 4 442
000)
Total (N$ 000) 25789 10 246 2 561 51235 89 831

In summary the different SB cost revenue requirement components are:

Cost Components of Purchase Purchase Sales
. Cost Sales Rate
Imported electricity Rate Volume (N$'000) Volume (c/kWh)

(2001/2002) (c/kWh) (GWh) (GWh)
SB costs 20 247 2303 0.88
NamPower Generation 12.38 1065 131 863 2303 5.73
costs (including Tx)
'Tr:'(g’ort Cost (including 11.42 1238 141 485 2303 6.14
Total 293 595 2303 12.75

6.2.3Recommendations

We recommend that the ECB should:

 accept the proposed

revenue

requirements components and proposed

methodology, if correctly understood, to determine the SB’s revenue requirement.

* revisit the level of the SB’s own costs once the final structure, responsibilities and
overhead cost allocation methods have been adopted.

» update the costs for NamPower generation purchases and imports when the
regulation methods for generation and transmission have been agreed upon.

18 values from NamPower ‘s 2000 Annual Report.
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6.3 Tariff level(s)
6.3.1Proposal

Our understanding of what NamPower would propose as a total rate for the SB is

summarised in the table below:

Cost Components of Imported , Sales Volume Sales Rate
electricity (2001/2002) S o) (GWh) (c/kWh)
SB costs 20 247
l\_lamPc_Jwer Generation costs 166 614
(including Tx)
Import Cost (including Tx) 112 842
Total 299 703 2303 13.0
6.3.2Review
Our methods and revenue requirements would yield the following results:
Cost Components of Imported , Sales Volume Sales Rate
electricity (2001/2002) S o) (GWh) (c/kWh)
SB costs 20 247
l\_lamPc_Jwer Generation costs 131 863
(including Tx)
Import Cost (including Tx) 124 135
Total 276 245 2303 12.0

As previously discussed we prefer a SB tariff structure that encourages the efficient
use of electricity and reduces the exposure to financial risk. This would mean that
the SB’s revenue requirement should be split into both fixed and variable
components.

It would only be possible to calculate these tariffs once the costs and return
methodologies for generation and transmission have been finalised.

6.3.3Recommendations
We recommend that the ECB should:
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* encourage the development of a SB tariff structure that will promote the efficient
use of electricity.

» ensure that the SB project addresses the issue of the SB selling price structure.

e update the SB tariff levels once the principles and methods have been
established.
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/ Shared Approaches

There are a number of NamPower’s positions, which are common to the various
Business Units’ tariff proposals. Rather than repeat each of the reviews it was
decided to centrally capture these.

7.1Review of NamPower's proposed internal
corporate service charges

7.1.1Proposal

NamPower has proposed to allocate the cost of the Corporate Departments to
the following groups (Generation, Transmission, Distribution and SB) based on
the following percentages

Division Generation | Transmission | Distribution SB

MD Office 28% 40% 25% 7%
Engineering Services 18% 53% 27% 2%
Human Resources 56% 17% 25% 2%
Finance 20% 47% 31% 2%
Marketing 5% 6% 89% 0%
Information Systems 55% 10% 26% 9%
Legal 25% 25% 25% 25%
Investments 9% 23% 53% 15%

19 The proposa has reached the ECB Consultants on 12 November 2001 and there has not been an opportunity to obtain
additional information from NamPower.
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It has further been proposed to allocate the Generation component of the overhead
costs to the different power stations using the following percentages:

Allocation Ruacana | Van Eck Paratus Total

Gx’s component of admin costs

to be allocated as follows 50% 30% 20% 100%

Unfortunately, NamPower did not provide the methodology and assumptions to
explain how these percentages were determined, and no N$ values for the divisions
have been submitted.

7.1.2Review

In principle, line groups should pay for the use of Corporate Services. However, from
the ECB’s point of view, it is important to ensure that:

» All the overhead functions are necessary to support the line groups in performing
their work efficiently.

» All the overhead costs are prudent (in other words that the internal support
functions are equal to or better in terms of costs and quality than outside
companies).

» The cost of corporate services provided to NamPower Investments (non
regulated business) is excluded in the tariff calculations.

Such an assessment can only be made after reviewing the results of a proper
benchmarking study, which falls outside the scope of this Study.

Without a comprehensive Activity Based Costing (ABC) system it is difficult to
precisely allocate the costs to each of the groups. Such a system came into
operation in NamPower from 1 July 2001. This system should improve the accuracy
of cost allocation over the next few years

A detailed assessment of NamPower's proposal can only be completed once
NamPower has provided the requested information. However, the 15% investment
cost component allocated to the SB appears high.

7.1.3Recommendations
We recommend that the ECB should:
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» request NamPower to provide an explanation for the methods and assumptions
that were used in calculating the percentages for the allocation for corporate
overhead costs as well as the cost (N$) values for each division. A brief
explanation of the duties of each division would be helpful.

* only consider accepting the proposed values once NamPower has submitted the
requested information.

» perform a final review of the proposed methodology and allocation percentages
for the stations once more detail information has been received.

» review the results from the ABC accounting system and adjust the allocation
between the line groups and the stations accordingly.

* initiate (at a later stage) a benchmarking project to determine whether the price
and quality of NamPower’s Corporate services are equal to or better than what
could be obtained in the market.

7.2Regulatory approach

This section briefly explores the different regulatory approaches to a cost based
regulated (monopoly) business. These approaches are discussed in more detail in
the section B, in particular the paragraphs on Asset Valuations, Rate of Return/Cost
of Capital and Depreciation Rate.

In summary the approaches are:

o Historic cost valuation using either a nominal or a real Weighted Average Cost of
Capital (WACC) return based on either before or after tax values.

o Replacement cost valuation using either a nominal or a real Weighted Average
Cost of Capital (WACC) return based on either before or after tax values.

o CPI-X (i.e. a form of incentive based regulation)

o Avoided Costs

The CPI-X approach should at the earliest be considered after the first period of
revenue requirements (using either historic- or replacement-cost valuations) have
been completed, implemented and reviewed.

The avoided cost approach has been used widely in the electric utility industry to
determine the attractiveness of making a particular investment decision. The
approach involves considering all the supply and demand options to identify the least
cost options to meet the next incremental increase in demand. The least cost options
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are the used to calculate the avoided cost curve. Other investment options are then
evaluated against this curve.

An interesting characteristic of the historic cost based approach (especially in an
inflationary environment) is that the facility’s revenue requirement reduces over time
in real terms. The main reason for this is that the asset and depreciation values are
shown at the time when the asset was built or acquired. In other words there is no
inflationary adjustments for the depreciation and ROR components in the revenue
calculation. The graph below demonstrates the reduction, in real terms, in the costs
of a facility because of the historic cost valuation approach.

Real price of Historic Cost Valuation Approach
(llustrative Example)

Cost (c/kWh)

T T T T T T T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Year since asset was built

ECB Tariff study : Phase 2 ECB/emCON/ SAD-ELEC

It should be noted that the cost structure of a PPA agreement, which has been
structured using project finance principles, would show the same declining trend in
real terms as that of the historic cost based asset approach.

Therefore, the historic cost valuation would tend to understate the value of the
product (if produced from a relatively old facility) compared to what it would cost to
produce the same product from a new facility. This would require substantial price
hikes at the time when the next investment decision is made. Price increases in the
industry will be “choppy” and the size of the real price adjustments can be
considerable if periods between investments are long. Refer to the graph below for
an illustration of the choppy cost/price requirements in the industry.
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Real price of Historic Cost Valuation Approach
(Hlustrative Example)

- Investments \

Average Cost (c/kWh)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Year since first investment

ECB Tariff study : Phase 2 ECB/emCON / SAD-ELEC

This has prompted several regulators to adopt a replacement cost based approach
that removes the inflationary effect on the asset values and smoothes the costs and
therefore prices in the industry.

This approach is particularly useful when a single company is responsible to make
all future investments. In this case it would make sense to pay the company a rate
(based on replacement asset values) to smooth out the fluctuating costs. In other
words the company’s financial structure (in particular the level of debt) is used as a
“shock absorber “ to counteract cost fluctuations.

Maintaining stable prices over time when no generating company holds the
obligation to supply is more challenging. This is the situation that is foreseen with the
introduction of a SB in Namibia. In such an instance it does not make sense to inflate
a generator’s price above its historic cost based valuations if there is no guarantee
that the generator will use the “extra” money to off-set future investment costs
thereby smoothing prices. In other words when no market player carries the
obligation to supply then the prices paid to generators can’t be based on
replacement asset valuations.

This raises the problem again that prices to consumers would start to fluctuate if all
generators are compensated based on historic cost valuations. A potential solution,
at least in principle, is to de-link prices paid to generators and prices paid by
consumers. Prices paid the generators should be based on historic cost valuations
and prices paid by consumers could be based on replacement asset valuations. The
difference in price could be paid over to the entity that holds the obligation to supply
in the industry.
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7.3Review of NamPower's proposed internal
transmission charges

7.3.1Proposal

The values for internal transmission charges have changed several times while the
review has been carried out. It was not always clear to the ECB Consultants whether
the changes were due to updated costs or due to methodology changes. Our
understanding of what NamPower is proposing, based on information pieces from
several document, are outlined in the tables below:

Splitting of Tx Revenue Requirement N$ ‘000
Tx total revenue requirement 389 519
Less: Common service component 50713
Asset related cost to be recovered 338 806

The asset related cost to be recovered is then split between the different asset parts
based replacement cost values:

Asset Parts Replacement cost % AlllpEeilien o TX feee!
related cost
Regional Areas 1252 548 39% 131 403
Tx Backbone 1926 892 60% 202 145
Ruacana 50 127 1.5% 5258
Total 3229 56729 100% 338 806

NamPower has further proposed that that generators and loads ( the Tx customers)
share the costs of the Transmission backbone cost equally (on a 50/50 basis). In
addition, the generators and loads will pay their respective dedicated infrastructure
costs. The loads will also be responsible to pay for the Tx common service charge.
The proposed charges are:

20 This value is slightly different from the transmission replacement value shown in the transmission review
chapter. We have used the latest values available but it points to inconsistencies in the data sets. This could
be attributed to NamPower still refining their costs. Inevitably these differences cause room for errors and
should eventually not be tolerated.
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Cost Component

(N$ 000 — '01/02) Generators Loads Total
Backbone cost to producers 99 855 99 855
Backbone cost to loads 99 855 99 855
Dedicated Tx infrastructure costs
— Ruacana (HV yard)

: 5196 5196

- Loads (Substations) 131 403 131 403
Service Charge 50713 50713
Total 105 051 281 971 387 022
Percent 27% 73% 100%

* There are slight difference between the numbers shown in the above table and
those in the table before. Again this could be attributed to data inconsistencies due
work in progress situation. Eventually data sets should become more stable and
consistent.

In the earlier submissions NamPower indicated that the transmission charges owned
by generators should be shared based on a contribution to peak load methodology.
Their latest proposal suggests that the cost be allocated on the level of production.
Our understanding and interpretation of NamPower’'s latest proposal yields the
following results:

Allocation Ruacana | Van Eck Paratus = Total
(Import)
% of shared backbone costs
60% 0% 0% 40% 100%
(based on production) ° ° ° ° °
Tx costs (N$ 000) 59913 - - 39942 99 855
Dedicated costs (HV Yard) 5196 5196
Total 65 109 - - 39942 105 051

7.3.2Review

It is not clear how NamPower has determined a Common Service charge of N$ 50
713. The suggestion to charge producers (generators and importers) 50% of the Tx
backbone costs for the use of the Transmission network is practised elsewhere and

21 Based onthe proposed 60/40 split motivated by the energy production between Ruacana and the Importers respectively.

EMCON — SAD-ELEC — ECON Page 72 of 186



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

is supported. The inclusion of a dedicated infrastructure charge is also supported.
The purpose of these charges is to send a price signal to the new generators
indicating the cost to integrate them into the system and thereby influencing location
decisions.

We would have preferred a proposal whereby producers would pay different costs
for the use of the Tx backbone depending not only on their size but also on their
geographic position. In our opinion this is an important cost signal given the large
distances between generators and loads. This economic signal would provide a
benefit to those generators who can position themselves close the load centres. A
geographically differentiated Tx backbone charge for generators will improve quality
of supply, reduce line losses and promote efficient investment decisions, and
potentially avoid/defer large capital investments in the Tx backbone.

If the same methodology is used as suggested by NamPower but with our updated
transmission revenue requirement as described in the transmission section then the
values are:

Splitting of Tx Revenue Requirement N$ ‘000
Tx total revenue requirement 336 945
Less: Common service component 50713
Asset related cost to be recovered 286 232

If the asset related costs to be recovered are split in same way as proposed by
NamPower then the asset related costs become:

Asset Parts Replacement cost % AN ©if 10X fesst
related cost
Regional Areas 1252 548 39% 111012
Tx Backbone 1926 892 60% 170778
Ruacana 50 127 1.5% 4 442
Total 3 229 567 100% 286 232
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The updated costs allocations are:

Cost Component

(N$ 000 — '01/02) Generators Loads Total
Backbone cost to producers 85 389 85 389
Backbone cost to loads 85 389 85 389
Dedicated Tx infrastructure costs
— Ruacana (HV yard)

: 4 442 4 442

- Loads (Substations) 111 012 111 012
Service Charge 50713 50713
Total 89 831 247 114 336 945
Percent 27% 73% 100%

NamPower’s proposal to split transmission costs between producers based on the
production will not result in stable price signals that reflect the cost to integrate these
producers into the transmission network. Both Paratus and Van Eck use the network
to provide ancillary services and emergency energy when needed. It would therefore
appear unfair not to charge them for being fully integrated into the network.

A further concern with the proposed method is that the inter-connectors are presently
not fully loaded during peak periods. This would cause NamPower plant to carry a
disproportionate percentage of the Tx costs allocated to generators and would distort
price signals. The following table that shows how the production percentages could
change over the next 2 years highlights this.

SB

Allocation Ruacana | Van Eck | Paratus (Import) Total
Production 2000 (GWh)@ 1396 11 0 785 2192
% of Total Production 63% 5% 0.0% 36.5% 100.0%
(Eé\?\fﬁ)ted Production 2002 104809 | 190 @ | 1238 | 2303
% of Total Production 45.4% 8% 0.0% 53.8% 100.0%

The main cost driver for Tx to integrate a power station into the network is the
station’s installed capacity. Therefore, rather than to use the contribution to the
system peak demand, which is a volatile definition, it is suggested to link the charge
to installed capacity.

22 production numbers from NamPower' s 2000 annual report.
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Our proposed transmission network charges, based on installed capacity rather than
on contribution to peak demand, taking the updated cost allocations into account (as

shown in the previous table) is shown below:

Allocation Ruacana | Van Eck | Paratus <2 Total
(Import)

Installed capacity (MW) 249 120 24 600 993
% of shared backbone costs o o o o o
(based on installed capacity) 25% 12% 3% 60% 100%
Tx costs (N$ 000) 21 347 10 246 2 561 51235 85 389
Dedicated costs (HV Yard) 4 442 4 442
Total 25789 10 246 2 561 51235 89 831

7.3.3Recommendations
We recommend that the ECB should:

» support the proposal to charge producers (generators and importers) for half of
the Tx backbone cost.

* enhance the concept of charging producers for the use of the Tx backbone costs;
a geographic differentiated charge should be introduced to encourage future
generators to locate near load centres.

» verify the values once the financial statements have been finalised.

7.4Weighted average cost of capital (WACC)
calculations

7.4.1Proposal

NamPower has proposed that the Rate of Return (%ROA) be set equal to
NamPower’s Weighted Average Cost of Capital (WACC).

The suggested formula and its components are:

Nominal WACC = Ke(1-L) + Kd(1-T)L

23 Values from NamPower ‘s 2000 Annual Report.
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Where;
Kd = Rf +Dp
Ke = Rf(1-T) + MRP*Be
Be = Ba(1+B/S)

The descriptions of these parameters and there proposed are values are:

Parameters GXx TX Dx
L = Target debt to equity ratio (1:1) 50% 50% 50%
Rf = Risk free interest rate (taken as SA
( 13.87% 13.87% 13.87%
Government R150 bond rate)
D = Debt premium (estimate of what
P P ( 1.0% 1.0% 1.0%

NamPower would have to pay extra)

MRP = Market Risk Premium (This is based on
a 7% value in Australia & New Zealand plus a 10% 10% 10%
3% premium for country risk).

B/S = Debt to Equity ratio as implied by L above 50% 50% 50%
T = Corporate tax rate 35% 35% 35%
Ba = Asset Beta 0.5 0.25 0.35

The suggested WACC values are:

Weighted Average
Cost of Capital Purpose Tx Dx Gx
Pre-tax Real WACC To determine allowable 9.97% 10.97% N/A
revenue
Post-tax Nominal To value each of the o . .
WACC businesses 11.84% 12.54% 13.75%

7.4.2Review

All the above values and assumptions appear reasonable except for the country risk
premium of 3%. Country risk is actually reflected in the risk free rate for the country.
We suspect the proposed 3% rate is an allowance for regulatory risk. It should be
borne in mind that the WACC value should guide the shareholder on what returns
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can be expected on investments. It is therefore the shareholder's prerogative to
define an appropriate Market Risk Premium inclusive of a country risk premium. In
the case of NamPower the shareholder is also the Government of Namibia who,
through its policies, effectively controls country risk. In other words, a Government
should strictly speaking, if it believes in its own economic policies, not expect to be
compensated for country risk on investments in its own country. In addition there is
also no vision to privatise NamPower, which removes the need for country (market)
risk.

It is therefore not recommended to include a 3% premium for country risk. This
position, if not agreed to by NamPower, should ultimately be referred to the
Government for input and comment.

The Gx asset beta value, which is an indication of industry risk, has been based on
generating companies in competitive environments. The asset beta for Generation
should only be adjusted up to the 0.5 level once customer choice has been
introduced in the generation sector. It should be noted that PPA agreements
effectively transfer industry risk away from the generator to the SB. The generator
can therefore not be compensated for taking risk.

A reduction in the country risk premium and generation’s asset beta value will reduce
the WACC values.

Our WACC calculations, using the same assumptions as NamPower (except for a
3% country/regulatory risk) and 6.5% inflation, yield the following results:

Weighted Average

Cost of Capital Purpose Tx Dx Gx

To determine allowable

Pre-tax Real WACC 8.7% 9.2% 9.9%
revenue

Post-tax Nominal To value each of the o o o

WACC businesses 10.2% 10.6% 11.1%

The above results, if compared to some international benchmarks shown in the table
below, indicate that NamPower’s returns would compare very favourably.
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Regulated Returns for some International
Electricity Industries in 2000

Clﬁzﬂts?;y& Return Basis :gﬁf:igz) Nsr?]?:llal Pre/post-tax
Australia Cost of capital 7.0-8.2 Real Pre-tax
Chile - Dist Return on net fixed assets 10 (+-4) Real Pre-tax
Hong Kong Return on net fixed assets 13.5 Nominal Post-tax
Italy — Dist Return on invested Capital 7.4 Real Post-tax
Italy — Trans Return on invested Capital 5.6 Real Post-tax
Japan Return on capital 4.4 Nominal Post-ax
Portugal — Dist Return on net fixed assets 7.0 Nominal Pre-tax
Portugal — Trans | Return on net fixed assets 8.5 Nominal Pre-tax
UK — Dist & Trans Cost of capital 6.5 Real Pre-tax

Source: Deutsche Bank

7.4.3Recommendations

We recommend that the ECB should:

* accept the proposed methodologies, but that the market risk premium is lowered
from 10% to 7% to exclude the country risk premium.

» use the following values to calculate the regulated returns for each business:

Weighted Average
Cost of Capital

Pre-tax Real WACC To determine allowable revenue | 8.7% 9.2% 9.9%

Purpose TX Dx Gx

7/.5Taxes
7.5.1Proposal

NamPower has proposed that the tax expenses not be included in the revenue
requirement calculations of the Transmission group. However, they did recommend
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that that the official tax rate of 35% be used in determining the Weighted Average
Cost of Capital value.

7.5.2Review

Our recommended approach is to regulate returns for Gx, Tx and Dx based on pre-
tax rate of return values. Tax expenses are therefore excluded from revenue
requirements. A pre-tax rate of return method is preferred because it avoids the
complexities of accounting rule changes and the calculation of deferred taxes. A pre-
tax return regulation is also more stable and consistent, which adds to investor
confidence.

7.5.3Recommendations
We recommend that the ECB should:

* regulate tariffs on a before interest and tax basis. Then the only relevant
consideration is to ensure that the correct tax rate is applied for the WACC
calculations.

7.6NamPower cash reserves
7.6.1Background

NamPower currently holds short-term investments to the value of approximately N$
900 million. The company received $135 million interest on this investment amount
in 2000.

The question should be raised how this investment and its proceeds influences the
NamPower tariff proposal.

NamPower was able to build this large cash reserve since Namibia obtained its
independence. NamPower effectively acquired the electricity assets from South
Africa at no cost. However, the electricity prices in Namibia were not lowered to
reflect the substantially reduced costs (payment to South Africa for depreciating and
finance charges fell away). This created a windfall situation whereby NamPower was
able to accumulate cash reserves. The cash therefore came from contributions from
the electricity consumers in Namibia.

The intent has always been to utilise the cash to finance NamPower’s future capital
expenses. In doing so NamPower finance charges will be kept to a minimum and
contribute towards lower overall tariffs.
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However, the expansion of the 400kV Tx system has shown that other finance
options, such as European aid instruments, could under certain circumstances cost
less than to use NamPower’s own cash reserves.

Thus, so far nobody (shareholder, customer or NamPower) has gained any
substantial benefit from the company’s windfall gains. The challenge is to share the
benefit between the stakeholders in fair and equitable way.

7.6.2Proposal

NamPower has argued that this money should be viewed as un-regulated and
should be handed over to NamPower Investments where it will be used to invest
in “electricity related industries”. This proposal effectively removes any benefit to
current or future electricity consumers in Namibia and puts the cash reserves at
increased risk compared to a situation where they are invested in the regulated
business.

7.6.3Review

This is obviously a complex and political challenge, and the solution will in all
likelihood be “negotiated” at a political level.

In summary the main stakeholder views appear to be:

* It could be argued that the electricity consumers have enabled NamPower to
accumulate these reserves and they should somehow (via lower tariffs, more
infrastructure investments) receive a return. In this case there would be no direct
benefit to the shareholder or NamPower.

» The shareholder could argue that this money belongs to him/her and that the
shareholder could extract it via a dividend payment. In this event neither the
customer nor NamPower will receive any benefit.

 NamPower could argue that they can use the money to invest in new business
and maximise the returns. In this proposal there are no direct gains for either the
consumer or the shareholder, and funds can leave the regulated environment.
However, this strategy is also a shareholder decision, not a management
decision.

A possible solution could be to divide the cash reserves equally between the
stakeholders (Government & Customer). The consumer’s share of the benefit could
be passed on in many different ways. For example

* A once off tariff reduction/rebate.

* Investments in infrastructure (electrification).
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 Make investments and use the proceeds to subsidise the price to poor rural
communities.

e |nvest in NamPower Investments.
* A combination of the above.

This proposal creates sufficient flexibility for the Government of Namibia and the
representative of the customers to, if they wish, re-invest their share of the reserves
into NamPower Investments.

7.6.4Recommendations

We recommend that the ECB should:

e discuss the issue with representatives from Government, NamPower and the
customers.

* In line with corporate governance, it is expected that the NamPower Board
should make a recommendation to the shareholder for approval / disapproval.
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8 Review of NamPower's
Extension Charges

8.1Present practice

NamPower has been practising a pricing strategy with active use of rental
charges, implying that very few customers pay the same price. These charges
require NamPower customers to pay for the use of the networks, and include:

* aninterest component of 14% of investment cost for the capital outlay,

* a 5% of investment cost operating & maintenance charge which includes
depreciation,

» the charge is retained in perpetuity.

8.2 Proposal

NamPower has suggested that they wish to move away from present practice.
The new Connection charge will apply to new customers and will be calculated
on an individual basis, and:

* be based on a 14% annuity charge. Our understanding is that the annuity
charge is to recover the interest component of the capital expenditure
NamPower had to incur to establish the infrastructure, and

* will not include any O&M or depreciation costs.

8.3 Review

The rental charge pricing methodology can be regarded as unfair because
customers effectively pay twice for O&M charges, once in the basic cost
structure (the circuits were included in the value of the asset base and
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subsequent return calculations) and secondly in the extension charges (5% of
investment costs approximates a separate depreciation charge). The fact that
the charge was applied indefinitely is also seen as unjust because the
relevant circuits may or may not be replaced at the end of their accounting
life.

The latest connection charge proposal is a vast improvement on the current
practice and will ensure that customers are not over charged.

8.4Recommendations
We recommend that the ECB should:

* accept the new connection charge proposal.

* What should be explored in more detail is whether a standard connection
fee (or a number of connection fees for different customers / customer
situations) could be introduced instead of a site/customer specific extension
charge. There are pros and cons to this approach, but administrative
simplicity and transparency are also important, and not only maximum cost-
reflectivity.
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Section B: Proposed Distribution
Tariff Methodology
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9 Principles of Distribution
Tariffs

This introductory chapter will look at the broad objectives of distribution tariffs, and
look at general pricing models and international practice. In the next chapter we
explore in more depth the principles behind distribution tariff methodology and some
of the issues that need to be considered. We then go on in the subsequent chapter
to outline a tariff methodology that is consistent with the regulatory and economic
requirements. This is supported by an annex outlining the Irish distribution charges
(refer to Appendix D), which have a similar set of criteria and tariff structure.

9.1Scope of tariffs

This Report is intended to develop a general methodology for setting distribution
tariffs in Namibia. It is important, therefore, that we are clear about what we mean by
distribution.

Distribution is defined as the activities that fall
Figure9.1 Electricity supply chain | between transmission of electricity and its retail
or supply to end-users. In other words, it is the
Generation operation of the wires network between the
| transmission grid and the consumers’ meter.
The accompanying figure provides a schematic

view.

Transmission

z?;rggyljgg; - Distribution does not include the retail or supply

of electricity, which is the marketing and sales
side of the electricity business. While
Distribution competition can occur within retail/supply, it is
generally not the case with distribution.
Distribution is considered a natural monopoly
since it is not desirable to have parallel
distribution networks as this leads to a wasteful
allocation of limited resources (so called

Supply/Retail
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inefficient bypass). As a natural monopoly, distribution needs to be regulated.

In Namibia it is anticipated that distribution and retail activities will be merged for
some time to come. Consequently, distribution tariffs should cover both the
distribution and supply/retail elements of the value chain.

End-user tariffs where there is retail competition

Where there is competition in supply/retail, it is necessary to have separate tariffs for
distribution, the so-called Distribution-Use-of-System (DUOS) charges. The
customer then pays two sets of charges:

Power supply charges, which generally reflect the costs of generation,
transmission and supply/retail. In some cases (particularly for the largest
users), these charges may be further separated. For example, charges levied
by the transmission company (for transmission costs) and charges levied by
the supply company (for generation and retail).

DUOS charges, to reflect the costs of distribution, including assets,
losses, operating and maintenance and any customer services associated with
the distribution network.

End-user tariffs where there is no retail competition

Where there is no competition in retail, then the customer is just charged by his local
distribution company for all elements of the cost chain. In other words, there is just
one set of tariffs which covers all cost elements. This is likely to be the case for most
consumers in Namibia for some time in the future. Nevertheless, in the interests of
transparency as well as in preparation for the future introduction of competition, it is
still useful to develop tariffs charged by the distributor that separately reflect the
different elements. It is common to have two sets of charges:

Power supply charges, which comprise the costs of generation and
transmission, and adjusted for losses across the distribution network.

Distribution charges, which comprise the costs of the distribution
network and customer services.

In addition, there may be a cross-subsidy adjustment on either or both of the above
sets of charges. While tariffs should ultimately be transparent and non-
discriminatory, in the short-term they may need to reflect existing cross-subsidisation
between high and low voltage consumers. Whether the subsidy is maintained or
phased out is a matter of policy. Nevertheless, it is important that the cross-subsidy
is handled correctly to minimise the price distortion and allocation of scarce
resources and in order to create an awareness amongst consumers regarding the
real cost of supply.

Such an approach makes it possible to move towards tariff structures compatible
with retail competition at some stage in the future. That is, with relatively minor
adjustments to the distribution charges (i.e. removing the customer services element
that is subject to competition), these can be transformed into DUOS charges.

EMCON — SAD-ELEC — ECON Page 86 of 186



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

9.2Scope of regulation

In the regulation of electricity tariffs, there are two key components:

Tariff level, i.e. the amount of revenue that the distributor shall generate
from tariffs

Tariff structure, i.e. the allocation of costs to different tariff categories and
the expression of fees as fixed or marginal charges.

The core task in economic regulation is the first of these two, i.e. limiting the level of
revenue that the regulated company should receive. Thus, regulation should at least
cover tariff levels (or control of revenue).

In principle, a regulator can leave tariff structure to the discretion of the regulated
company. Regulatory economics concludes that, given a limited income level, a
regulated company has incentives itself to develop appropriate tariff structures. In
practice, a regulator may intervene to influence tariff structure for a number of
reasons. In Namibia, the limited pricing competence in distribution companies,
together with the desire for more consistency in distribution pricing, suggests that
some form of guidelines, even if these were not binding, would assist distributors.

We recommend that the ECB regulate tariff levels, i.e. the revenue to be
received by the distribution companies, and provide non-mandatory
guidelines for tariff structures.

The structure of this Report is consistent with this recommendation:

Chapter 11 focuses on the first task, i.e. determination of costs and hence
regulation of revenue.

Chapter 12 focuses on the second task, i.e. structuring of tariffs given the
level of revenue to be generated by tariffs.

9.3Regulatory principles

“Best practice” states that regulation of a network monopoly should be sustainable,
stable, transparent, predictable and cost-reflective. In general, the regulator has four
general aims when establishing tariffs. These are:

Protection of consumer interests, both in terms of prices charged and the
guality of service;

Ensure non-discrimination between customers or classes of customers in
access to the distribution network and services;

Promote efficient competition and prevent misuse of market power, where
competition is permitted;

Promote efficiency in distribution and facilitate financial viability of the
distribution sector.

In applying these broad aims in tariff setting, the key principles are that tariffs
should be:

Cost reflective - that they reflect the distribution cost base and do not
include costs that are associated with other business activities, such as
retail/supply;
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Non-discriminatory - in that they are applicable to all consumers on an
equal basis (although this is not necessarily the most economically efficient
solution but it meets the equity requirements of regulators and is easier to
police);

Consistent - the methodology is employed across all companies involved
in distribution;

Transparent - that it is easy to read and apply, and contains no hidden
costs; and

Provide appropriate price sighals - since distribution costs are
overwhelmingly associated with the network capital costs designed to meet
system peak demand, charges should reflect the consumer impact on peak
demand requirements.

9.4Principles of pricing

Distribution costs are primarily associated with meeting peak demand rather than
total energy consumption. This is because once the wires are in place the only costs
are those associated with ensuring the network is kept up and running; there are
virtually no costs in moving energyP4 The main cost is associated with the
investment in the wires and sub-stations, which are designed to meet a given level of
electricity demand at any one time. In other words, the wires and sub-stations are
sized to meet peak demand, which is why the main costs associated with distribution
are those of meeting peak demand. These account for the majority of distribution
costs. Distribution charges not only need to recover all the costs associated with
distribution, but should, ideally, send the pricing signals compatible with this cost
structure.

There are three basic methods for setting access charges to networks: Baumol-
Willig's “efficient component pricing rule”; Ramsey pricing; and, the accounting
method.

Baumol-Willig’s “efficient component pricing rule”

Under this method the access charge is set equal to the direct cost of providing
access plus the opportunity cost. The direct cost is the marginal cost of operating the
network. The opportunity cost is the cost of providing service facilities that the buyer
would have had to make if providing the facilities themselves. This method ensures
that the new entrant is at least as efficient as the incumbent, that no cross-
subsidisation occurs and that a return is made on the capital costs. However, it can
be difficult for the regulator to accurately assess the direct operational cost and the
indirect opportunity cost. This methodology has generally not been applied in the
electricity sector, but it has been used in the telecommunications industry.

24 The only costs come from energy losses, which are generally very small in relation to other costs.
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Ramsey pricing

Ramsey pricing is an approach to price setting that seeks to maximise total welfare
(i.e. total economic benefit) given break-evenpd]constraints on incumbents. If access
charges were set at the short-run marginal cost then they will not necessarily cover
the network’s fixed costs. By discriminating between consumers on the basis of
willingness to pay some of the consumer surplus can be appropriated by the network
operator to meet the fixed costs. The willingness to pay is a function of the elasticity
of demand. Ramsey pricing states that the price will exceed marginal cost by an
amount that is inversely proportional to elasticity of demand. Economically speaking,
Ramsey pricing is the most efficient approach, but regulators rarely implement it.
Aside from accurately determining different consumer group's elasticity of demand,
there is the wider issue of equality and fairness, since by definition Ramsey pricing is
discriminatory. Regulators and legislators tend to base their approach on the basis of
the same price for the same service, rather than different prices for the same
service. For these reasons, we suggest that Ramsey pricing is not appropriate for
Namibia.

Accounting method

The accounting method is the most common method used due to its relative ease of
implementation. The process involves allocating total costs (including common
costs) across different services/facilities. Access prices are then set equal to the
incremental cost of providing access plus the ‘appropriate’ share of common costs.
Economically this approach does not capture the principle of efficient resource
allocation. Nevertheless, it equates to the regulator's and consumers’ idea of equity
since all the consumers contribute towards common costs and fulfils the objective of
cost-reflectivity. In addition, it is relatively simple, avoiding difficulties in determining
optimal mark-up and elasticity and data requirements are relatively straightforward to
obtain, refer to Appendix F. Lastly, it is widely implemented in other countries, and
hence represents an accepted international practice for pricing.

Recommended pricing principles

We recommend distribution prices based on the accounting method, and the
approach described in this paper is a form of the accounting method.

The key principles underlying the application of the accounting method are:

The level of tariffs should be cost reflective, that is, tariffs should
generate revenue equal to the costs of the business;

Where possible, the structure of tariffs should be cost reflective, that is,
costs should be allocated to customer groups and expressed as charges
based on the underlying cost drivers;

25 Bresk-even is achieved when the fixed and variable costs of a business activity are met.
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Where there are no clear cost drivers, costs should be apportioned on the
basis of customer numbers or energy consumption, and should be expressed
as an energy charge (thereby minimising price distortions).

9.5International practice for distribution charges

Increasingly power supply charges are subject to competition and market pricing.
However, the distribution element of costs remains subject to regulation, and
regulators around the world may use different approaches to setting distribution
charges. In some cases regulators only regulate the overall revenue requirement
(i.e. tariff level), leaving the determination of tariff structures to the distributors. In
other cases, regulators may control both tariff levels and tariff structures. In this
section we give a short overview of international practice in relation to key issues in
distribution charges. In addition, we refer to international practice throughout the
Report, and have included a more detailed description of the Irish methodology in
Appendix D.

Although most regulatory systems adopt the accounting method for determining
access charges, the actual process and structure can vary. Looking at a number of
countries’ use-of-system charges we can see that the main features are average
cost pricing with two part postage stamp@tariffs (fixed and demand/energy related
charges). European countries cover the broad spectrum of options with some
countries at the forefront of change and liberalisation, while others have remained
immured to such developments and have only recently begun to open up their
markets. Europe therefore provides an interesting range of options.

Cost calculation method

Average cost method is most widely used, although combinations of average,
incremental and marginal cost methods can also be found (a survey of 23 European
countriesfound that only five used an adapted marginal cost approach and the rest
used the average cost approach). The costs generally considered are the fixed
investment costs (usually historical) and the operation/maintenance of the network
plus a rate of return on capital. In some cases metering and invoicing costs are
included, whilst elsewhere these are seen as part of the retail/supply business.

Pricing model

Postage stamp tariffs are the most widely used (i.e. not distance related). In some
instances there is a distance-related component, but these are less common in
distribution than transmission networks. In Italy, there is a distance related fee up to

26 Postage stamp tariffs refer to charges that are applied consistently irrespective of location within a distributor.

27 « European Distribution networks and tariffs: Models for the future” UNIPEDE 1999 (Ref: 1998-220-0015)
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a certain distance of wheeling in distribution networks beyond which the full postage
stamp tariff applies.

Point-of-connection/delivery model is most widely used for distribution networks
(point-to-point models are proposed for Italy, Germany and Slovakia). The point of
connection model assumes that supplies enter the distribution network from the
transmission network, such that the costs covered by the distribution tariff reflect the
network assets between the transmission level and the voltage level (and possibly
the regional location) of the off-take point. A point-to-point model reflects the fact that
not all supplies will come from the transmission level, but could come from
embedded generation within the distribution network. Such supplies may not use
some of the higher voltage networks and transformer stations on the distribution
network.

Tariff structure

There are two aspects to tariff structure:

How tariffs are divided into fixed and variable charges, and whether the
variable charges are linked to energy or power.

How tariffs are differentiated among customer groups, with variation by
location, voltage level and load profile.

Fixed and variable charges

In @ number of cases we find tariffs are divided into two parts: fixed charges and
demand/energy charges (of the 23 European countries none had only fixed charges,
ten were just demand/energy related charges and a similar number fixed and
demand/energy related charges).

Differentiation among customer groups

In a number of cases there is price differentiation based on the voltage level. It is
also quite common for tariffs to vary by region within a country (12 out of 23
European countries have regional differentiation).

Losses

Network losses tend to be distributed across the consumer base and added to the
demand or energy charge in the distribution use-of-system (DUOS) tariffs. The
losses are distributed on the basis of energy consumed. In some instances the
losses are distributed on a regional basis.

Embedded generation

In most cases there is a connection charge that is paid which includes network
reinforcements. For example, in Norway and Sweden the embedded generator also
has a power/capacity fee, but where embedded generation helps to reduce system
losses it receives a variable/energy cost benefit.
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10 Tariff Levels: Determining the
Revenue Requirement

10.1  General approach

Any distribution charging methodology must promote efficiency, be cost reflective,
non-discriminatory, consistent, transparent and send the correct price signals and
should be easy to apply and control. In addition, it should be in line and not conflict
with the transmission use-of-system (TUOS) charges. Where there are cross-
subsidisation surcharges, these should be shared across all the networks on an
equal basis. Finally, all network operators served by the same transmission network
should adopt the same distribution charging methodology.

To determine the methodology we need to consider how a number of key issues are
to be treated. Firstly there is an issue of exactly what costs should be included. Once
the boundaries have been defined, how do we measure the costs? Should a
replacement or historical cost approach be adopted? What rate of return is
applicable and what rate of depreciation? How do we deal with future investment
requirements and over/under recovery of revenues? What type of pricing model
should be used and what is the appropriate aggregation of consumers? What is the
impact on embedded generation and how do we deal with cross-subsidies?

All these issues fall under the following broad headings:
Determining the tariff level
Defining the cost base
Determining the cost calculations methodology
Determining the tariff structure
Establishing a pricing model
Allocation of costs to consumer categories
Determining tariff charges
Treatment of cross-subsidies

Before taking a closer look at each of these issues, it should also be noted that
implementation can impose additional costs on distributors. In some instances,
simple data collection will prove a costly burden to distributors not used to collecting
such information. Efficient regulation of the electricity sector dictates the need for
consistent tariffs for all distributors and the data collection and tariff formulation will
have to be carried out by all distribution network operators. In particular, the cost of
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metering required for accurate tariff setting can be expensive. However, there are
mechanisms available to help estimate peak demand and in addition, new meters
could be phased in over time as required. These costs are not insignificant and
mechanisms need to be put in place to help ameliorate their impact. For example,
the results of load research undertaken by the regulator or other bodies should be
made available to distributors in a form that supports tariff formulation.

This chapter looks at the first set of issues, i.e. determination of the tariff level or
overall revenue requirement of the distribution business. This is the core element of
price regulation, i.e. controlling the revenue of the regulated company.

Determining the tariff level is essentially about determining the costs in the industry,
i.e. setting the revenue requirement that tariffs will be set to meet. There are two
steps in this:

defining the costs; and

calculating the costs.

10.2  Defining the costs

Ideally the costs should be broken down and assigned to the following categories:

A: Power supply costs, generally including the costs of production of electricity and
transmission over power lines to load centres;

B: Distribution costs, generally including
B.1 Network asset and capital related costs;
B.2  Operation and maintenance costs associated with distribution;
B.3  Distribution losses; and
B.4  Overheads attributed to distribution;

C: Customer services, including marketing, billing, other customer services and
overheads attributed to retail.

Category A costs form the basis of the power supply charge, whereas Category B
and C together form the basis of distribution charges. Where there is retail
competition, DUOS charges will be based on Category B costs alone.

There are two special considerations associated with defining costs. Firstly, there is
the question of non-attributable costs (overheads), and secondly there is the
question of non-payment and arrears.

Overhead costs

Calculation of overhead costs can be complicated where we have a vertically
integrated company. For example, if a company is a vertically integrated generation,
transmission, distribution and retail/supply business, then how should the corporate
overheads be distributed between the various activities? In most instances the
distribution is on the basis of the share of attributable costs. If distribution accounts
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for 40 per cent of the attributable costs, then 40 per cent of the overhead costs are
allocated to distribution. However, there is no real logic in allocating overheads on
the basis of total attributable costs. The costs could just as well be divided equally
between the company’s business activities. Alternatively, international benchmarking
could be used to provide an indication of whether the allocation and level of
corporate overheads is reasonable.

In the case of a vertically integrated company (e.g. NamPower), we
recommend that distribution’s portion of overheads be calculated in
proportion to other costs in the company.

Non-payment

Arrears may be dealt with through an allowance for working capital in the calculation
of the capital base of the company. Arrears may be compensated either by actual
(i.e. compensating actual arrears), or by a fixed allowance for arrears (e.g. 60 days
receivables). This latter approach takes the form of an incentive — if the distribution
company is able to reduce days receivables below the allowance, an additional profit
is captured. If not, a loss is incurred.

For non-payment, either in the form of electricity theft or bad debts, this can either be
accommodated within the allowance for losses, or can be dealt with as a separate
adjustment when determining tariffs, or both (i.e. electricity theft forms a part of the
loss calculation, and bad-debt forms a separate adjustment).

We recommend that:
1) the cost of arrears is reflected in a return on working capital;
2) electricity theft is incorporated into loss figures;

3) bad-debts are a separate cost item in the revenue requirement.

10.3 Cost calculations

Power supply costs are a function of the tariffs levied at the bulk supply level, which
would usually reflect both generation and transmission charges. It is usually a fairly
straightforward process to determine power supply costs as a function of bulk supply
charges.

Distribution costs are dominated by asset-related costs, i.e. the depreciation charge
and return allowance on assets. Thus, asset valuation and rate determination are
critical elements of the pricing methodology.

Customer services costs are a relatively small part of the overall cost structure. In
the case of a single set of distribution charges covering both distribution and
customer service costs, these may be incorporated as an element of distribution
costs.

EMCON — SAD-ELEC — ECON Page 94 of 186



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

10.3.1 Asset valuation method

There is no clear-cut answer to this question. There are three generic methods that
can be used:

Historical cost valuation

Replacement cost valuation

Optimised replacement cost valuation

If historical costs are used (i.e. asset values based on the original purchase price)
then the data should be easily available and is objective, but it may understate the
value in times of inflation and overstate it in times of technical progress. This is an
important point in Namibia, due to the limited availability of asset data as well as the
effect of high historical rates of inflation.

If a replacement cost methodology is used (i.e. the cost of replacing an existing with
a new asset) then this overcomes the problem of inflation and captures the technical
change. However, determining the replacement cost is less objective and may
involve expensive data collection. The replacement cost method makes no
assessment of whether there has been an efficient level of investment. There is no
penalty for over investment and no incentive to ensure allocative efficiency of
investments. A variation of the replacement cost methodology is termed
“standardised cost”. Here standard costs are applied to an asset register to
determine an estimate of the replacement cost. This variation simplifies
implementation of the replacement cost approach.

An optimised replacement cost methodology is designed to attempt to address the
issue of over investment. In this method an assessment is made of the current cost
of building a greenfield optimal system, as if the network were to be rebuilt to
optimally meet the demand. This approach is even less objective than the standard
replacement cost method, since it requires an assessment of what is an optimal
system. The lIrish regulator favours the use of the optimised replacement cost
method for valuing assets on the grounds that it will provide the network owner with
an incentive to undertake efficient investments. This methodology is also used in
Australia and New Zealand, but there is concern that unless it is clearly formulated it
introduces additional regulatory risks.

The use of replacement costs to value installed assets is the most widely used
approach internationally. To overcome the problem of locking in inefficient
investments, efficiency incentives can be built into the regulatory approach perhaps
through the use of a CPI-X price cap. Here care must be taken that this practice
does not result in under-investment. It is important that a consistent approach is
adopted for future investments and the treatment of these investments at the time of
the next regulatory review. The regulator must ensure that capital is used efficiently
and that there is no incentive to over, or under, invest.

We recommend that replacement cost approach be used in asset
valuation, and that this approach be simplified through the use of
standardised values for common categories of assets. The
implementation of new distribution prices will certainly require assistance
to distributors in valuing assets.
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10.3.2 Rate of return/cost of capital

Given that most of the costs of a network are tied up in the asset base, the asset
valuation method and the return on those assets is extremely important in
determining the costs that need to be recovered through distribution charges. The
choice of asset valuation method will also have a bearing on whether a real or
nominal rate of return on capital is employed. If historic costs are used then a
nominal rate should be used, but if a replacement cost approach is adopted then a
real rate of return should be used. In the replacement cost approach, the asset base
is inflated by the current cost, which takes account of inflation. To avoid double
counting inflation the real rate of return should be used.

As for the rate of return used, regulators normally require a reasonable rate of return
on assets to be used, where reasonable is defined as the risk-adjusted return that
suppliers of funds to a business require the business to provide. The higher the level
of risk the higher the return required. In general, investments in a regulated network
are not viewed as risky, and the rate of return is likely to be somewhere between the
risk-free value as defined by the long-run government bond rate and the market rate
for 100 per cent debt financing.

In general, businesses use a combination of debt and equity to finance investments
and the appropriate return on capital is the weighted average cost of debt and equity
financing. To determine this weighted average a number of regulatorsE8have used
the capital asset pricing model (CAPM), which determines the rate of return as a
function of the project risk relative to the aggregate equity market risk. If the risks are
the same then the expected return is equal to the expected return on equities.
Determining the appropriate level of risk is difficult where the network owner is state-
owned and has no track record against which to measure the relative perceived
risks. Besides, the new regulatory environment will affect those risks and there is no
guarantee that past historic values would be appropriate for the future. The Irish
regulator has taken the view that a comparative approach is preferable, relying on
evidence for returns in other regulated electricity distribution companies.

An alternative approach could be to apply two different rates of return: one for
existing assets and the other for new investments. The former would be calculated at
the risk free cost of capital while the latter would reflect a weighted average cost of
capital. This would preserve the investment incentive since the return on new
investments would exceed the existing cost of capital for the network owner. At the
same time it would ensure that consumers were not being overcharged for use of
historic investments.

If the return is applied to assets rather than equity, then interest payments should not
be included in the cost base of the distributor.

We recommend that the ECB apply a consistent real return to all
distribution companies in Namibia. This should be calculated as the real

28 Australiaand the UK for example.
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return before tax, based on the regulator’s view of the cost of capital, and
should be applied to re-valued assets.

10.3.3  Depreciation rate

The investment owner must be able to recover the cost of the initial investment over
the economic life of the asset. The economic life is a function of the technical life at
the time of purchase, technological changes themselves and competition.
Competition does not come from alternative distribution networks, but from
alternative source of distributed electricity such as off-grid solutions (solar power,
fuel cells etc). The depreciation rate should reflect the real economic life of the
assets.

Depreciation costs of the assets in a given year are added to the costs to be
recovered in that year (i.e. the sum of the return on asset and the depreciation).
Depreciation can be on a straight-line basis or an accelerated basis. In general,
international practice is to depreciate distribution assets over 20-25 years on a
straight-line basis, with meters depreciated over 5 years.

We recommend that ECB apply standard depreciation rates based on the
economic lifetime of assets.

10.3.4 Subsidised assets

The treatment of subsidised assets needs careful consideration. If distribution
companies are able to include these assets in their rate base then they will get an
income stream that they did not finance. This can be overcome by setting the
subsidised asset values to zero, such that no return and no income stream is
received from them. The problem with this approach is that the assets are not
depreciated either and as a result we can get a sharp step increase in costs when
the assets need replacing. Where subsidised assets account for only a small share
of the total asset base, then this problem is not significant and is typically the
recommended approach. If this is not the case then an alternative approach is
required.

One alternative is to consider the subsidised assets as zero interest debt. This
means the assets do not earn a return but they are depreciated. This still means that
the distributor has an income stream that it did not finance, but it should only be
sufficient to cover the replacement cost of the asset at the end of its life. However, in
the mean time the distributor has no restrictions on what it does with this income and
can use it to finance other investments. Consequently, Government subsidies would
end up being used to finance other investments. This effectively becomes debt-free
financing for the distributor.

An alternative approach is for the subsidiser (e.g. the Government) to maintain
ownership of the subsidised assets. The Government can then receive the
depreciation income from the distributor. This income could then be held as a
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replacement fund, with interest earned used to subsidise other electrification
schemes. Distributors would then apply to the fund when subsidised assets need
replacing. A system of only matching part of the replacement costs could be used to
phase out the subsidy over the long-term, and the subsidy funds could then be
redirected. The regulator would have to ensure that these assets are being dealt with
properly and that the Government is receiving the correct payment. This approach
can be characterised as distributor management of state assets. It has the
disadvantage of requiring fairly sophisticated approach from the state in terms of
ownership and financial control associated with distribution assets.

We recommend that subsidised assets owned by the company be
included in the company’s asset base for calculation of depreciation, but
excluded for the purposes of return calculations.

10.3.5 Future planned investments

In a number of countries future investments are not built into the current year’s
revenue requirement and distribution charges for any given year only recover the
cost of the historical asset base. All assets created in future years will feature in the
allocation of the cost at that time. This means that the asset base assessment needs
to be repeated every year to ensure that the asset base is brought into line with net
investments. There is no efficiency incentive in place to ensure that new investments
are appropriate. Under these schemes all future investments will be underwritten by
the consumers and recuperated through the distribution charges. New investments
are simply added to the cost base.

It is important that new investments are only undertaken if they represent the most
efficient use of those resources and that the investment is cost effective. Network
operators need to be assured that they will get an adequate return on necessary new
investments, but at the same time the network operators must not feel that any
investment will be underwritten, nor that they will benefit from overestimating and
under spending. A balance needs to be achieved and mechanisms put in place to
ensure that this is achieved without itself becoming too cumbersome and costly to
operate.

New investment could be required to get regulatory approval before construction, but
this may simply add to the administrative load on both the regulator and distributors.
An incentive-based form of regulation is preferable. In a number of cases the CPI-X
approach is used to encourage efficient investment (i.e. allowed revenue is
increased by the consumer price index minus an efficiency factor X). To
accommodate investment needs the allowed revenue can also be indexed to
demand (as in Norway where the allowed revenue increases by 2 percent for every
1 percent increase in demand) or to an agreed network investment plan (as in
Ireland) or to both (as in the UK).

However, there still remains the issue of overestimating forecast capital expenditure
(as has occurred in the UK), which would give the network owner an additional
revenue stream. This is dealt with at the next review period when network assets
would be revised down and consumers benefit from lower tariffs. Although the
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revenue already acquired by the distribution company is not recuperated, the
revenue stream is curtailed for subsequent review periods.

The recommended approach here depends on whether the regulatory regime
involves annual price revisions (approved by the regulator), or multi-year price caps.
In the former case, it would be appropriate to make annual adjustments to the asset
base to reflect actual investment, within the framework of an approved investment
programme. In the latter case, it would be appropriate to include an allowance for
new investment (particularly to accommodate network expansion in an electrification
programme), and to adjust the asset base at each multi-year price review.

We recommend that ECB, at present, adopt annual adjustments to prices
to reflect investment undertaken in the most recent year for which
accounts are available. Adjustments to account for the time lag should be
accommodated.

10.3.6  The costs of non-payment

There are various categories of non-payment, which can be dealt with in different
ways:

Arrears: An allowance for working capital corresponding to arrears can be
added to the capital base. The return on this working capital can be taken as
the same return level used for the asset cost calculations to define a cost of
arrears. This cost can be allocated to each customer category on the basis of
arrears per customer category, and defined as a tariff.

Theft: Theft is the energy and power that is consumed but not billed. This
is best dealt with as a form of loss and included in the allowance for technical
losses. This then affects the power supply charges.

Bad debts: Certain billed energy may never be paid and forms a bad debt,
which is incurred annually. The cost of bad debts from the previous year can
be added to the revenue requirement. There is no rationale for allocating bad
debts to different consumer categories, even if they arise differently from
different consumer categories. Hence it is best to add an additional charge per
unit of energy billed equal to the total cost of bad debts divided by the total
number of units billed and paid.

We recommend that the costs of arrears and bad debts be included in the
annual revenue requirement. Theft (i.e. energy unbilled) should be dealt
with together with technical losses (see below).
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10.3.7 Technical losses and theft

Technical losses are a function of energy transported, and may vary for each voltage
level. There is a choice to base charges on marginal or average losses. Charges
based on marginal losses will provide a better price signal, but will over-recover the
actual costs of losses (marginal losses being approximately double average losses).
Charges based on average losses will be cost-reflective and consistent with the
overall approach to reflect average costs. Loss charges will be a function of the costs
of power supply, and so it is often simplest to incorporate losses into the power
supply charge.

Electricity theft represents a form of loss that cannot be attributed to specific
customer categories. It is recommended that theft be added to technical losses and
so treated in the same manner.

We recommend that power supply charges be adjusted by a factor to
account for technical losses and electricity theft. This factor should be
based on average losses plus an allowance for theft.

10.3.8 Revenue reconciliation

The objective of the tariff system is to meet the costs of running the network and
supplying electricity to customers, where the costs include a return on capital
employed. The tariffs should be set such that revenue from expected electricity
distributed matches the total revenue required. Where this expected revenue does
not match the required revenue a process needs to be established to adjust future
tariffs to correct for the over/under recovery of costs. To attempt to minimise the
under/over recovery and therefore the impact of future tariff levels, consideration
should be given to how allowable revenues are divided between fixed and variable
components.

We recommend that ECB, at present, adopt annual adjustments to prices
to reflect under/over recovery in the preceding period for which accounts
are available. Adjustments to account for the time lag should be
accommodated.

10.4 Incorporating incentives in regulation

The method as outlined above is essentially cost-plus, with little incentive to the
distribution companies to improve operations. We believe that this approach is
appropriate in the first stage as ECB establishes itself as a regulator, and collects
information on the industry. As distributors begin to reform their prices to be
consistent with the recommended approach, a subsequent stage can be the gradual
introduction of incentive elements to regulation.
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Regulation can be designed to provide a range of incentives. Several of these are
briefly reviewed below.

I ncentives to improve oper ating costs

There are a number of ways of providing incentives to improve operating costs,
including incentives to reduce losses, theft, arrears and generating operating costs.

Incentives to reduce losses and theft: ECB can set prices based on a
target for losses and theft, rather than actual losses and theft. This target can
be progressively tightened over time until distributors reach what is regarded
as acceptable levels. If a distributor can reduce losses faster than the target,
profits will be increased and this should not be taken away through
reconciliation adjustments.

Incentives to reduce arrears: As with losses, ECB can base its allowance
for a return on working capital through a target number of debtor’s days. If the
distributor is able to operate with lower working capital (mainly achieved by
reducing arrears), additional profits will be made. The target number of
debtor’s days can be gradually tightened over time until acceptable levels are
reached.

Incentives to reduce operation costs: ECB can set a target to reduce
overall operating costs, in real terms, over time. In cases where a distributor is
engaged in electrification, and hence expanding its customer base, any targets
for operating costs should take this into account. Again, if the distributor
manages to reduce its costs faster than the target, this will increase profits.

I ncentivesto optimise investment

This can be more difficult to implement. At one level, ECB can subject investment
plans to scrutiny (so-called prudency reviews) and decide whether these plans are
justified, and hence included in the asset base. Similarly, any cost overruns on
projects can be scrutinised to decide whether they are justified or not. If not, the cost
over-run can be excluded from the asset base. While this review process does act as
a powerful incentive to be careful with investment decisions and implementation, it
does add considerably to regulatory risk.

An alternative approach can be to factor in a certain level of investment in the tariff
calculations. If the distributor is able to maintain operations and meet any special
licence conditions with a lower level of investment, then additional profits are earned.
This approach is typically based on investment reviews every 3 to 5 years. At each
review, the asset base is reset to reflect actual rather than anticipated investment. In
this way, companies have incentives to optimise investment, and consumers benefit
(after a certain period).

A third option is to index the distributor’s revenue requirement (or a portion thereof)
to demand growth. This implicitly assumes that growth in demand requires additional
investment, and this is rewarded through the indexing method. The distributor then
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has an incentive to optimise investment within this predictable tariff adjustment
mechanism.

It should be stressed that while providing investment incentives is a powerful
regulatory tool, it is a difficult measure to implement successfully. On the one hand,
prudency reviews can become very legalistic, expensive and subject to court
challenge. On the other hand, setting investment. Setting investment allowances can
lead to regulatory “gaming”, where the distributor delays investment, yet still has the
investment included in the next investment plan. Indexing the tariff is perhaps the
simplest approach, but is best suited to a mature distribution network and not an
expanding one.

We recommend that ECB seek to include incentive elements into
regulation as a second stage in the development of its regulatory regime.
This should be introduced once distributors have become familiar with
the proposed method, and have successfully implemented it. By this
stage, ECB should have built up a suitable information database to
facilitate the design of incentive mechanisms and setting of relevant
parameters.
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11 Tariff Structures: Allocating

Costs and Defining Charges

There are two generic approaches to structuring tariffs:
One approach is to firstly establish tariffs that provide the price signals

that the regulator deems appropriate (e.g. marginal losses). These tariffs will
generate a certain level of revenue for the distributor, which in general will be
less than the overall revenue requirement. The residual requirement should
then be charged to customers as tariffs that minimise distortions on
consumption.

The other approach is to take each element of the costs, and allocate it to

customers and establish tariffs on the basis of what is considered to be the
cost driver for that cost element. Those costs that have no obvious cost driver
can be allocated in a way that minimises distortions.

11

The approach taken here is the second of these two methods. This approach
firmly establishes cost-reflectivity as the key principle underlying tariff
formulation, while still allowing for special price signals to be included in the
tariff system.

.1 Pricing model

The point-of-delivery (POD) pricing model is the preferred model for distribution
networks. This is consistent with international practice and is relatively simple,
requiring less continuous data collection and analysis than point-to-point (P-t-P)
pricing models.

The POD model assumes that supplies enter the distribution network from the
transmission network, such that the costs covered by the distribution tariff
reflect the network assets between the transmission level and the voltage level
of the off-take point. A P-t-P model determines the specific assets used in
delivery between transmission/embedded generation and the point of delivery.
These costs are then recovered from the consumer.
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In general, there are only a couple of instances when a POD model is not
appropriate. When supplies are met from embedded generation that does not
require transmission or higher voltage distribution facilities. Another example is
when a consumer could have been supplied from the transmission network but
for convenience is supplied from the distribution grid and only a small section of
the distribution network is required. The former problem can be solved through
the embedded power generator's connection charge. Ensuring that the
distribution charges do not exceed the cost of installing a dedicated supply line
from the transmission network can solve the latter problem.

To ensure that there is no incentive to construct a new supply line
unnecessarily it may be necessary to introduce a distance-related element into
the distribution charges. If the point of delivery was within a certain distance of
the transmission network and the consumer could have been supplied from the
transmission network, then the distribution costs would have to reflect the
opportunity cost of a new line. This can be translated into a coefficient that is
applied to the distribution capacity charge. We do not consider distance related
adjustments to tariffs in this methodology, purely for reasons of simplifying the
presentation.

We recommend the use of a POD pricing model, that is, where all
consumers within a category pay the same price regardless of location
relative to the transmission substation.

11.2  Definition of customer categories

Once the costs have been determined they need to be allocated to consumer
categories. The choice of consumer categories is important in ensuring that
correct cost signals are sent to the industry and that any cross-subsidisation is
kept to a minimum. There are three criteria for the determination of customer
categories:

The voltage level at which supply is taken, since losses and infrastructure
costs are linked to the configuration of physical assets;

The load profile. If base-load consumers are mixed with peaking
consumers then capacity charges are likely to be higher than the costs
imposed by the base-load consumers and lower than those imposed by the
peaking consumers. Incorrect price signals are sent and economic efficiency
suffers as aresult.

Meter limitations: The presence of existing meters may limit the form of
charges that may be employed. Particular examples include energy meters,
which do not measure maximum demand, and prepayment meters, which only
allow an energy charge.

Complete dis-aggregation would impose heavy costs in terms of data collection.
A trade-off has to be achieved between increased aggregation and cross-
subsidisation. It should form the part of the regulatory reviews to ensure that
there is no systematic bias against particular activities, nor that there is a serious
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problem of cross-subsidisation. If this is the case then there is no need for
additional dis-aggregation.

A pragmatic categorisation of customers should divide customers into similar load
profile groups, for example domestic, commercial and industrial. In addition, each
customer category may take supply from a different voltage level. This is
necessary because customers taking supply at a higher voltage level need only
pay for costs associated with these voltage assets. Customers at the lower
voltage level should pay tariffs that reflect both high and low voltage assets.

Consequently it is appropriate to determine a matrix of categories, as shown in
the table below, which shows five different customer categories. Naturally, not all
customer categories will take power at more than one voltage level.

The choice of customer categories will depend, to a certain extent, on the
exact circumstances of each distributor. We recommend a set of
customer categories as defined in Table 11.1. Each distributor may use
only a sub-set of these categories, and in some cases may have
additional categories.

Table 11.1 Categorisation of customers
Category Meter 220/400V | 1000/3000 V 11 kV
20A limit Any X
LV Prepayment X
single phase Credit meter X
LV Prepayment X
three phase Credit meter X
Commercial Credit meter X
Max dem X
meter
Industrial Max dem X X
meter

11.3  Allocation of costs to customer categories

The approach to allocating costs to each customer category will depend on the type
of cost being considered. The underlying principle is that costs should be allocated
on the basis of the underlying cost-driver.

For example, asset-related costs are determined by the maximum-demand for which
the network has been designed. Consequently, asset-related costs can be allocated
to customer categories on the basis of their contribution to peak-demand on the
network, i.e. peak-coincident maximum demand.

Where there is no obvious cost-driver (for example overhead costs), costs should be
allocated either on the basis of customer number (possibly weighted), or on the basis
of energy demand.
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In theory O&M costs should be apportioned across the system load curve and
allocated on the basis of each consumer category's share of the load at any given
time. For simplicity the O&M costs can be apportioned in relation to annual electricity
consumption.

We recommend that the elements making up distribution costs be

allocated to customer groups as shown in Table 11.2.

Table 11.2

Cost elements, cost-drivers and allocation parameter

Cost element

Cost driver

Allocation parameter

Power supply costs:
maximum demand
charge

Peak demand on
network

Peak-coincident maximum
demand of customer
category

Power supply costs:
energy charge

Energy consumption

Energy consumption of
customer category

Distribution losses

Energy consumption

Energy consumption of
customer category

Network assets:
depreciation and return

Peak demand on
network

Peak-coincident maximum
demand of customer
category

Working capital

Mostly due to arrears

Average arrears of customer
category

Bad-debts No obvious cost Energy consumption of
driver customer category

O&M costs No obvious cost Energy consumption of
driver customer category

Customer services

Number of customers

Number of customers

Overhead costs

No obvious cost
driver

Number of customers

The following chapter describes the application of the recommended pricing
methodology, and provides details on the recommended cost allocation method.

11.4  Determining tariff charges

Having allocated each cost element to a customer category, it is necessary to then
express this as a tariff. The choice is usually one of three:

A fixed monthly charge

A charge per unit of maximum demand

A charge per unit of energy

The criterion used to allocate the cost among the customer categories is usually the
best way to express the tariff. For example, if the cost is allocated on the basis of
energy, express the tariff as a unit energy charge. If the cost is allocated on the basis
of contribution to co-incident peak demand, express the tariff as a maximum demand
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charge. If the cost is allocated on the basis of customer numbers, express the
charge as a fixed monthly charge.

Exceptions to this rule may have to be made in certain cases. For example, small
consumers will not have maximum demand meters. In this case, all variable tariff
elements must be expressed as unit energy charges. Another case may be where
the regulator wishes to avoid large fixed charges so that low-income consumers do
not face large fixed charges regardless of their consumption.

We recommend that the elements making up distribution costs be
structured as tariff charges as shown in Table 11.3.

Table 11.3 Cost elements and tariff charges

Tariff form

Cost element

Customers with
maximum demand

Customers without
maximum demand

meter meter
Power supply costs: N$/kW or N$/kVA c/kWh
maximum demand charge
Power supply costs: c/kWh c/kWh
energy charge
Distribution losses c/kWh c/kWh
Network assets: N$/kW or N$/kVA c/kWh
depreciation and return
Working capital c/kWh c/kWh
Bad-debts c/kWh c/kWh
O&M costs c/kWh c/kWh
Customer services N$/month N$/month (or c/kWh
for prepayment

meters)

Overhead costs N$/month N$/month (or c/kWh

for prepayment
meters)

Again, in the following chapter we will look at ways of structuring the tariff for each
element of costs in more detail.

11.5  Sundry tariffs and levies

Electricity distributors typically charge a range of fees in addition to standard tariffs.
These include charges for meter checks, reconnections, connection fees and so on.

With the possible exception of connection fees, these are typically a small portion of
the overall revenue of a distributor. Nevertheless, it is important that the distributor
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does not double-charge for services through special fees, as well as through
standard tariffs.

11.5.1 Connection fees

If revenue from connection fees is nominal in relation to the overall revenue
requirement, they can be treated as described below under “Miscellaneous
Charges”.

If revenue from connection fees is a significant portion of annual capital invested,
then the ECB should deduct this revenue from the asset base used to calculate the
return requirement. This is because the customer rather than the distributor has
financed the portion of the assets, and hence the distributor should not earn a return
on this investment. This treatment is similar to the approach recommended for
subsidised assets.

11.5.2 Miscellaneous charges

Unless distributors charge unreasonable fees for other services, ECB need not
regulate or provide guidelines for these fees. Determination of these fees should be
the discretion of the distributor concerned.

Nevertheless, the ECB should require the distributors to report on revenue from
other charges per customer category, and should ensure that this revenue is
deducted from the revenue requirement when standard tariffs are calculated.

We recommend that:

1) connection fees and other charges should be set at the discretion of
the distributor;

2) if connection fees represent a significant portion of annual
investment, this should be deducted from the asset base used to
calculate the return on assets;

3) revenue from other charges should be deducted from the revenue
requirement used to calculate other charges.

11.6  Treatment of cross-subsidies

There are two forms of cross-subsidies in electricity tariffs:

cross-subsidies between customers; and

cross-subsidies from electricity consumers to consumers of other
municipal services.

11.6.1 Cross-subsidies between customer categories

Cross-subsidisation may be inherent in the existing tariff structure. Cross-subsidies
may be retained in the tariff for two reasons: firstly an immediate removal of cross-
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subsidies may lead to a sudden and socially unacceptable tariff adjustment.
Secondly, the regulator or Government may have a social policy to cross-subsidise
poor customers. In this case, cross-subsidies may be a feature of electricity tariffs in
the long-term.

There are three key policy issues to be addressed in determining cross-subsidies:

Who should benefit from the subsidy? It is preferable to target cross-
subsidies as closely as possible. This can be difficult to achieve. Options for
doing so include restricting the subsidy to a limited number of kWh consumed
per month, or defining a special tariff category that low-income consumers
gualify for (e.g. a current-limited supply).

How large should the subsidy be? Again, this is a policy issue that needs
to be determined by the authorities, i.e. what is the subsidised price that the
target group should pay for electricity.

Who should pay for the subsidy? Other consumers will be required to pay
for the cross-subsidy. The cost of cross-subsidies can be covered by
additional tariffs on other domestic consumers, or on other low-voltage
consumers, or on all other consumers.

Once the authorities have determined these issues, the cost of the cross subsidy can
be determined and allocated to the consumer groups required to cover the charge.
We recommend that the cross subsidy charge be allocated on the basis of energy
consumed (i.e. the cost of the cross-subsidy is allocated to consumers in proportion
to energy consumption) and levied as a charge per kWh.

The process can be iterative to check firstly that the resulting tariffs for those paying
the cross-subsidy are not excessively high, or that inconsistencies arise as a result.

We recommend that the price paid by low income consumers be
determined by the distributor and relevant local authorities themselves
rather than the ECB, and that the cost of the resulting cross-subsidy be
levied on all other consumers in proportion to their energy consumed.
The resulting cross-subsidy charge should be expressed as a charge per
kWh of energy consumed.

11.6.2 Cross-subsidisation of other municipal services

In Namibia many municipal distributors use revenue from electricity sales to cross-
subsidise other municipal services. Clearly, local authorities need to raise revenue in
order to pay for the services they provide, and electricity sales represent one way of
achieving this.

It is useful to see this process not as an element of electricity tariff setting, but as a
local authority taxation issue. In order to achieve the objective of transparency in
tariffs, it is important that the taxation be separated from the electricity tariff in the
tariff methodology.

We recommend that ECB’s regulations and guidelines for distribution
tariffs exclude consideration of local authority revenue generation, and
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that such revenue be generated via a separate tax on electricity tariffs
that is regulated by the Minister of Finance.

To preserve the price sighals associated with maximum demand charges,
it is recommended that the local authority tax be levied on energy
consumed rather than maximum demand.
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12 Distribution Tariff
Methodology

12.1 Overview

This chapter of the Report presents the recommended approach in a single
methodology that can be implemented by Namibian distributors. The method is
illustrated through an excel spreadsheet that is provided as part of this project, and
illustrated in the examples presented in the final chapter.

The design of tariffs should ensure that price signals reflect underlying costs and
should also provide greater transparency — unbundling of charges and any subsidy
surcharges. We should remember that distribution costs are primarily associated
with meeting peak demand, which means that the distribution charges should reflect
the cost of network capacity and set tariffs on the basis of use of system peak
capacity. There are other costs that are a function of energy supplied and these
elements of distribution charges should also reflect those costs and price them
accordingly.

In order to ensure the correct pricing signals a three-part tariff (fixed-, capacity- and
energy-charges) plus subsidy surcharge (added to the energy tariff) is the preferred
model. Two-part tariffs (fixed-, and energy-charges) can be used for low voltage
small electricity consumers who are unable to respond to capacity price signals. It is
also possible to use only energy charges for domestic meters on prepayment
systems where there are practical problems in implementing fixed monthly charges.
For the medium and high voltage large users a three-part tariff is required.

The recommended tariff methodology is implemented through the following steps:

Step 1: Determine cost structure and revenue requirement

The annual revenue requirement for distributors should be structured in the following
cost categories:

Bulk purchase costs.

Asset related costs.

Working capital.

Operating and maintenance costs.

Customer service costs.
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Overhead costs.
Bad debts.

In addition, adjustments to the revenue requirement should be made to reflect:
Revenue from other charges.
Reconciliation adjustment.

Step 2: Allocate the costs to customer categories

Customer categories are a function of customer class (e.g. domestic, commercial
etc) and voltage at which supply is taken. Cost allocation may be done on the basis
of:

Contribution to peak demand on the network

Energy consumed

Customer numbers (or weighted customer numbers)

Arrears

The choice of allocation method should be linked to the cost driver for each category,
and where there is no obvious cost driver, costs should be allocated on the basis of
energy consumed or customer numbers.

Step 3: Determine the tariffs

Once the costs in each category have been allocated to customer categories, they
can be structured as tariffs. We deal with three types of charges:

Fixed monthly fees

Energy charges

Maximum demand charges

In general, the choice of fee type should be linked to the choice of cost allocation
method, e.g. if costs are allocated on the basis of energy consumed, then the fee
should be expressed as a charge per kWh consumed. There will, however, be
restrictions arising from meter technology, e.g. small consumers not having
maximum demand meters.

Step 4: Account for cross-subsidies

One tariff category may be designated as cross subsidised. In this case, the tariff for
this category is best expressed as a c/kWh charge with the charge set by the
authority determining the cross-subsidy (either the local authority or the ECB).

The lost revenue as a result of this policy should be calculated and allocated to other
customer categories on the basis of energy consumed, and expressed as an energy
tariff.

Details on each of these four steps are provided in Appendix G.
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13 Proposed Tariff Structures for
Retall Supply

13.1 Introduction

A tariff structure is the allocation of costs to different tariff categories, and the
expression of fees as fixed and/or marginal charges.

In a mature electricity supply industry, the regulator can leave the choice of tariff
structures to the discretion of the regulated distributors. In Namibia however, the
limited human resources and pricing experience in distribution companies, coupled
to the desire for more consistency in distribution pricing, suggests that some non-
mandatory tariff structure guidelines should be made available by the ECB. These
guidelines are intended to assist the distribution companies, while assuring that the
structure of tariffs remains largely cost reflective, i.e. that costs are allocated to
customer groups and expressed as charges based on the underlying cost drivers.

The most important aspects of tariff structures are:

Tariff differentiation among customer groups, with possible variation by
location, voltage level and load profile,

Tariff differentiation between fixed and variable charges,

The nature of the variable charges, i.e. energy related, or power related.

13.2  Differentiation among customer groups

Once costs have been determined they need to be allocated to consumer
categories. The particular choice and variation of consumer categories is important
in ensuring that correct cost signals are sent to industry and that any cross-
subsidisation is kept to a minimum.

There are three criteria for the determination of customer categories:

The voltage level at which supply is taken, since losses and infrastructure
costs are linked to the configuration of physical assets,

The load profile, i.e. are customers from the base-load or peaking
consumers category,

Meter limitations, i.e. what meters are already in operation. Meters may
indeed limit the form of charges that may be employed: for example energy
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meters do not measure maximum demand, or existing prepayment meters
which only allow an energy charge. Both impose a limit on the choice of
charge differentiation.

Customers should be categorised into similar load profile groups, for example
» domestic,

* business and light industry, and

* large power users.

Each customer category in turn may take supply from a different voltage level, so
that customers taking supply at a higher voltage level need only pay for costs
associated with these voltage assets. On the other hand, customers at the lower
voltage level should pay tariffs that reflect both high and low voltage assets.

Table 13.1 summarises the guideline proposal:

Table 13.1 Guideline tariff structure proposal

DOMESTIC BUSINESS & LIGHT LARGE POWER
INDUSTRY USERS
Credit Pre-paid Credit Credit Without Demand
metered metered metered metered demand metered
single single single phase | three phase meters
or or
three phase three
phase
Basic/service Basic/service | Basic/service | Demand | Demand
charge None charge charge charge charge
[N$/amp] [N$/amp] [N$/amp] (ordered) | [N$/kVA]
[N$/KVA]
Unit charge Unit Unit charge | Unit charge Unit Unit
[N$/KWh] charge [N$/KWh] [N$/KWh] charge charge
[N$/KWh] [N$/KWh] | [N$/kKWh]

The above customer categorisation is also summarised in Table 13.2:
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Table 13.2 Categorisation of customers

CATEGORY METER 220/400 V | 1000/3000 V 11 kV

20A limit Any X

Low voltage Prepayment X

single phase Credit meter X

Low voltage Prepayment X

three phase Credit meter X

Business / Credit meter X X

Industrial Max dem X X
meter

LPU Max dem X X
meter X X
Credit meter

13.3  Proposed sundry tariffs and levies

Electricity distributors typically charge a range of fees in addition to standard tariffs.
These include charges for meter testing, connection and reconnections fees and
others. With the possible exception of connection fees, sundry tariffs typically
represent a small portion of the overall revenue of a distributor only. Nevertheless, it
is important to ensure that the distributor does not double-charge for services
through sundry tariffs and levies.

If revenue from connection fees is nominal in relation to the overall revenue
requirement, connection fees can be treated as described further below. However, if
revenue from connection fees represents a significant portion of annual capital
invested, then the ECB should deduct this revenue from the asset base used to
calculate the return requirement. This is because the customer rather than the
distributor has financed the portion of the assets paid for by the customer, and hence
the distributor should not earn a return on this investment.

Unless distributors charge unreasonable fees for other services, the ECB need not
regulate them. It is therefore recommended that the determination of sundry fees
should be the discretion of the distributor. It should however be noted that the ECB
should require the distributors to report on revenue from other charges per customer
category, ensuring that this revenue is deducted from the revenue requirement when
standard tariffs are calculated.

Table 13.3 lists the proposed sundry charges and levies:
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Table 13.3 proposed sundry charges and levies

e Temporary
disconnection

[N$]

¢ Reconnection

[N$]

* Reconnection
after non-
payment [N$]

e Cable
connection

[NS]

month in %],
or a flat-rate

in [N$]

Replacement
of kWh
meters with
electricity
dispensers

[N$]

Connection, Location & Testing Special Fees Deposits

Disconnection | Rectification | of Meter
& of Faults & Circuit
Reconnection Breaker
charges

« Connection » Office * Meters Fixed levy: » Domestic/business

[N$] hours [N$] [N$] basic un-built | single phase [N$]

erven [N$]

* Disconnection | » After hours | « Circuit * All other

[N$] [N$] breaker Late fees consumers - single

[N$] [interest per phase [N$]

» Consumers - three
phase up to 60
amp [N$]

» Consumers - three
phase above 60
amp [N$]

 Business / trading
site single phase

[N$]

 Business / trading
site three phase
up to 60 amp per
phase [N$]

* LPU / Business /
trading site above
60 amp per phase
[N$]
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Section C: Cost of Supply
Analysis - Selected Distributors
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14 Distribution Tariff Analysis: Tariff Structures

14.1  Background

In reviewing tariff structures it is important to understand
the fundamental design parameters that separate
appropriate from inappropriate structure. The Distribution
Tariff Methodology chapters (refer to section B) suggest
that an efficient distribution tariff structure should group
customers into a number of customer categories. The
criteria, which are generally used to define customer
categories can be summarised as follows:

» Geographic Region

» Size (kV, Phase (1 or3))
» Payment Method

» Load factor

The motivation behind these criteria is to apportion
customers, based on certain cost drivers, into a small and
manageable number of customer categories. In addition to
the various tariff components are then combined with the
different customer categories to complete the distributors
tariff structure. The assorted tariff components can be
grouped into two categories fixed (does not vary with
consumption) and variable (varies with consumption.
There is also a specific frequency of payment attached to
each of the components as well (yearly, monthly, incident
based or once off).

The cost-of-supply analysis tools used in this section can
be found on the CD-ROM attached to this Report.
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14.2

Proposal
The design components and criteria of customer categories for each of the distributors are compared in the table below:
Criteria NamPower Northern Electricity Walvis Bay A
Geographic Region Not used Not used Not used
The tariffs to all of NamPower’s
regions are the same (North,
South, Central & Erongo)
Size Criteria: Criteria: Criteria:
* > 75 kVA » Single Phase supply 1 Phase 3 Phase
*« <75kVA » 3 Phase supply * <20 amps * <400V
* > 20 amps * 25 amp
* 40 amp
* 60 amp
* 80 amp
* 400V/11kV
* 55-100kVA
* 101-300kVA
* 301-1000kVA
* > 1000kVA
Payment method Credit Methods: Methods:
* Credit * Credit
* Pre-payment * Pre-payment
Load Factor Level: Level Not used

It is not clear if and how the
level/degree of the load factor
has been used to group
customers

* High (large)
* Medium (business)
» Low (domestic)
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Criteria NamPower Northern Electricity Walvis Bay A
» Domestic « Domestic < 20 amps
& Credit & Credit with capacity charge
> Pre-payment & Credit with no capacity
charge
> Pre-payment
Domestic

* Domestic > 20 amps
& Credit with capacity charge
& Credit with no capacity
charge
> Pre-payment

* Dist. small (<75kVA) (
* Farms main supply

* Business
> 1 phase, credit

* Small Power User —3 phase <
400 V

Customer categories (quantity)

Large Power Users

* Irrigation agriculture
* Mining

e Comm. large (>75kV)
» Export

Small Power User/ | « Plots, schools & clinics > 1 phase, pre-payment - 25A
Business « Comm. small (<75kV) > 3 phase, credit 40 A
« Farms add. supply) — 3 phase, pre-payment - 60 A
- 80 A
* Dist. large (>75kV) . Large Power Users | « Large Power User — 3 phase,
» Water pumping (>3x60amp) 400V/11kV (>3x60amp)
- 55-100 kVA

L 101-300kVA
- 301-1000kVA
- >1000Kva)

Streetlights

* Streetlights

* Streetlights

Total number of categories

11

7

15
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14.3

Review

The following observations can be made with regard to the definition of customer categories.

14.3.1

a

14.3.2

14.3.3

General

The first observation is that each distributor has its
own unique set of customer categories grouped
based on different criteria. This makes the regulation
of distribution tariffs considerable more complex for
the ECB. Yardstick or benchmark comparisons
between distributors are also made much more
challenging. This could result in customer confusion.

NamPower
Except for the differentiation between large and
small consumers in the commercial and the
distribution customer categories, which is based on a
cut-off of 75kVA, it is not clear what other technical
criteria NamPower has used to define its customer
categories. Rather it would appear as if customers
have been categorised based on the type of

Northern Electricity

o Northern only has eight (8) customer categories,

the fewest of all three distributors.

a

a

o The

None of the distributors differentiate tariffs based on
geographic regions.

The number (1 or 3) of phases, amps and KVA are
preferred technical parameters that are used to
define customer categories rather than voltage.

consumer (e.g. irrigation agriculture). As explained in
the distribution tariff methodology chapter, this
method of defining customer categories can lead to
bias and a high level of cross-subsidisation.
NamPower has eleven (11) customer categories,
which is a high number given that NamPower has no
domestic tariffs.

customer definitions are

uncomplicated.

category
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o Northern is considering the implementation of a
TOU tariff without a demand charge to some of the

o Northern’s customer categories are generally in line
with  our recommended customer category

definitions.

14.3.4  Walvis Bay

a
a

14.4

Walvis has fifteen (15) customer categories.

Walvis makes extensive use of circuit breaker size
(amps) and maximum demand (KVA) to differentiate
between customer categories.

Recommendations

large power users.

o The ECB should consider promoting greater methods. This will prevent/reduce tariff bias and will
standardisation of customer categories to reduce potentially be fairer.
administration costs and promote more efficient
regulation. Walvis could consider a N$/installed amp charge
rather than a capacity charge for each circuit breaker
o NamPower should consider defining customer size to reduce the number of customer categories

categories that are based on more cost reflective

and the costs.

The following table reflects what, in our opinion, could be seen as an efficient generic tariff structure for Namibia:
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Domestic - single phase conventional credit meter

o Basic/service charge [N$/amp]
o Unit charge [N$ per kWh]

Domestic - pre-paid meter — single and three phase
o Unit charge [N$ per kWh]

Business and Light Industry — single phase

o Basic/service charge [N$/amp]
o Unit charge [N$ per kWh]

Business and Light Industry — three phase

o Basic/service charge [N$/amp]
o Unit charge [N$ per kWh]

Large Power Users — without demand meters
o Demand charge (ordered) [N$ per kVA]
o Unit charge [N$ per kWh]

Large Power Users — with demand meters
o Demand charge [N$ per kVA]
o Unit charge [N$ per kWh]

Streetlights
o per light [N$]

o Unit charge [per kWh]
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15 Distribution Tariff Analysis: Revenue

Requirement
15.1  Guideline

A critical step in any tariff level calculation is to identify the
relevant revenue requirement components and their sizes.
The Distribution Tariff Methodology (refer to section B)
identifies the following main categories of expenditure.

» Energy purchases:

This cost for purchasing of electricity from the NamPower.
The rates for 2001/2002 are:

N$52.20/kVA

- Max Demand

9.77 c/kWh
N$130.20/month

Energy

- Basic Charge

» Operating and maintenance costs:

These costs include general O&M costs associated with
operating the network.

» Customer service costs:

These costs include costs directly related to customer
services, e.g. metering & billing, marketing and so on.

» Overhead costs:

These costs include costs that are not captured into any of
the other cost categories. For example the fixed monthly
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»

»

charges levied by the bulk supply authority should be
included in this cost category.

Asset related costs:

These costs include depreciation of re-valued assets, plus
real return (real WACC) on re-valued assets.

Cost of working capital:

These costs include the portion of the capital base not
contained in asset values multiplied by the real WACC.

»

»

»

Bad debts:

These costs include the revenue from the previous year
that was written off, and interest on this amount.

Other charges:

Revenue (or losses) from other charges: e.g.
disconnection and reconnection charges, meter testing
services and so on.

Reconciliation adjustment:

This component is to account for over/under recovery in
the preceding year & interest on this amount (use nominal
WACC).
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15.2

Proposals

The following table lists the proposed revenue requirement components and values as submitted by the distributors for the period

2001/2002.
Revenue NamPowerp9] Northern Electricityp?] Walvis Bay
A2 WhErE . Value . Value - Value
Components Description (N$ '000) Description (N$ '000) Description (N$ '000)
Energy Energy & Tx 62 018 NamPower 23656 | NamPower 35 687
purchases purchases
Operating & Operating & Operating & e
Maintenance Maintenance 10730 Maintenance 9886 O&M 4033
gustpmer Customer Service 3576 Customer service 3722 Customer service 4 033
o | Service
G) . . .
2 | Overheads Corporate 38 246 Overheads 7313 Administrative 10 584
o Overheads Charges
< Asset Related Depreciation 13 690 Depreciation 1899 Depreciation 126
ROA 33 300 ROA 1789 ROA 11 062
Cost of working | i i ) ) i
capital
Bad debts - - Bad Debtors 194 Bad debt 100
Other charges - (5 996) - - - (632)@

29 NamPower numbers obtained from report titled response to ECB Consultants information request, 9 November 2001.

30 v alues from Northern Electricity’s Report titled Tariff Study 2002 dated 14 October 2001.

31 No specific customer services cost was provided. For the purpose of this project it was assumed that the total O&M costs ($8 065k) consisting of; salaries ($5744k), general expenses
($1521k) and repairs and maintenance ($796k) could be split 50/50 between O& M and customer services.

32 | ncome from other sources such as connection & reconnection charges, meter calibration, availability fees.
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Revenue NamPower29 Northern Electricity30 Walvis Bay
Requirement . Value . Value - Value
Components Description (N$ “000) Description (N$ ‘000) Description (N$ *000)

Reconciliation i i ) i
adjustment
Electrification fund 1323 Capital charges
Contributions  to 951  Redemption 1756
community « Interest 2 680
]
2 Reserves
o « Maintenance 103
<
g Funds
. Capital
Development 3000
Total 155 564 50 733 74 017
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15.3

Recommendations

The following table shows the recommended revenue requirements and its components for the period 2001/2002.

Revenue NamPowerp3] Northern Electricityp4] Walvis Bay
Requirement — Value . Value . Value
Components Description (NS “000) Description (N$ *000) Description (N$ ‘000)

Energy Energy & Tx 62018 NamPower 23 656 NamPower 35 687
purchases purchases
Opgratlng & Opgratlng & 10 730 Opgratlng & 9886 O&M 4033
Maintenance Maintenance Maintenance
gust_omer Customer Service 3576 Customer service 3722 Customer service 4 033
= | Service
S — -
= | Overheads Corporate 38 246 Overheads 7313 Administrative 10 584
o Overheads Charges
< Depreciation 13 670 Depreciation 3469 Depreciation 27 800
Asset Related ROA 18 584 ROA 1249 ROA@ 11 509
Cost of working | i i ) ) i
capital
Bad debts - - Bad Debtors 65 Bad debt 100
Other charges - (5 996) - - - (632)

33 Unless otherwise stated, the NamPower numbers were obtained from the response to ECB Consultants information request, 9 November 2001

34 v alues from Northern Electricity’ s Report titled Tariff Study 2002 dated 14 October 2001.

35 Number produced by spreadsheet model based on NamPower’ s information and areal pre-tax ROR of 9.2%

36 Number produced by spreadsheet model based on Walvis' information and areal pre-tax ROR of 9.2

37 NamPower has in indicated that connection fees make up 7% of its revenues. The value of ($5 996k) has been determined as 7% of $85 652k
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Revenue NamPower33 Northern Electricity34 Walvis Bay
Requirement . Value o Value - Value
Components Description (N$ *000) Description (N$ ‘000) Description (N$ ‘000)

Reconciliation i ) i ) ) i
adjustment
Electrification fund 1323
2 Contributions  to 951
% community
= Provision for bad 129
< debt
o
pd
Total 140 848 51763 93 114

15.4

Review

The following observations can be made.

15.4.1

o The financial

a

General

information from the three
distributors differs substantially in terms of
expense categories and definitions. This will
increase the complexity and workload of the
ECB who must regulate and approve the
distributors’ tariffs.

The ECB should give consideration to
standardise the definitions and reporting format
of the financial information. The distribution

licenses and the information in the Distribution
Tariff Methodology section could be of
assistance.

Energy purchases is one of the biggest costs for
a distributor. The purchase price from the Single
Buyer (including generation and transmission
costs) should be finalised before any final
decisions and recommendations regarding the
financial viability of a distributor can be made.
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15.4.2
a
15.4.3
a
a
a

Northern Electricity

Northern reflects no asset related charges due
to its status as a management contractor with
limited own assets. Northern Electricity’s
distribution assets are held by Ministry of
Regional, Local Government and Housing.
However, estimates of asset values were
obtained and included for further analysis.

Walvis Bay

Indicative replacement asset values have been
obtained from Walvis.

The capital redemption and interest charges
have been disallowed in terms of the revenue
requirement process where returns are
calculated using Earnings Before Interest and
Taxes (EBIT) and current cost asset values.
Walvis has established maintenance reserve
fund. It is unclear what the purpose of this fund
is. Until more detail is available the fund will not
form part of Walvis’ revenue requirement.

a Northern makes voluntary contributions to an

electrification fund and to the councils, which
are not normally part of a distributor’s revenue
requirement.

The capital development fund is normally used
to partially finance future capital expenditures.
Contributions to this fund will probably not form
part of Walvis’ revenue requirement. A more
detail discussion of the treatment of future
planned investments can be found in the
Distribution Tariff Methodology section, refer to
section B. Both these funds are probably
intended to finance certain for certain
unforeseen events (insurance).
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15.4.4 Comparisons

The fact that distributors have different sizes makes unit values removes the size differences and
it inappropriate to compare their expenditures. The makes comparisons more meaningful. The
following table expresses the performance of the following table contains some key parameters for
distributors either as a percentage or as a unit of 2001/2002.

send out or unit of customer. These percentage or

Criteria NamPower Northern Electricity Walvis Bay
Controllable cost (Allowed cost excl
energy purchases & asset related 46 556 20 986 18 118
charges) (N$ ‘000)
Sales (kWh) 229 191 000 88 171 000 142 500 000
Cost/unit (c/kWh) 20.3 23.8 12.7
Number of customers 2 545 13735 10 833
Cost/customer ($/customer) 18 293 1528 1672
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The table shows: _
Controllable cost comparison

Q It WOU|d appea!' from these relatively Controllable cost = Revenue requirement — energy purchase cost — asset costs (depreciation & ROR)
simple comparisons that NamPower !;
25 4

is the most expensive distributor

based on controllable costs. These
comparisons ignore important

factors such as customer profiles

and size and population density of the region.

20000 A

18000 4

20 A 16000 4

14000 4

15 - 12000 +

o The benchmark unit costs for Northern
Electricity and Walvis Bay appear to be
fairly on par. Northern has a low cost
/ customer but Walvis Bay has a
lower cost/kWh number.

10000 4

8000 4

10 -

6000 -

4000 A

Controllable cost per sales unit (c/kWh)

Refer to the graph on the right.

Controllable cost per customer ($/customer)

2000 4

n
.

0 T T ] 0 -

NamPower
Northern
Walvis
NamPower
Northern
Walvis

ECB Tariff study : Phase 2 ECB/emCON/ SAD-ELEC
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16 Distribution Tariff Analysis: Distributor
Information

16.1 NamPower information
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16.1.1  Customer details3g
The following table shows the customer details that are required to calculate costs reflective tariffs.

Expected Avg.
Customer CNlisnt%?resr Exspglcetse%\fvr\}ﬂgjal Max Demand in Meter Type
kW or (I%)

<33kvB9 | Vn <33kV Vn <33 kV vn < 33KV vn
Dist. small (<75kVA) 179 9247 (7.8%) Energy
Farms main supply 1123 24 443 (8.0%) Energy
Plots, schools & clinics 661 25 371 (9.7%) Energy
Comm. small (<75kV) 89 4 858 (12.0%) Energy
Farms add. supply 183 2938 (6.1%) Energy
Dist. large (>75kV) 69 81 311 29 637 Max.Dem
Water pumping 163 24 835 (11.5%) Energy
Irrigation agriculture 25 10 878 10 280 Max.Dem
Mining 4 9 888 3 859 Max.Dem
Comm. large (>75kV) 46 27 775 24 615 Max.Dem
Export 3 7 647 1124 Max.Dem

[ Total | | 2545 | | [ 229191 ]

38 Unless otherwise stated, the NamPower numbers were obtained from the response to ECB Consultants information request, 11 November 2001.

39 NamPower distribution serves all NamPower’s customers. These customers can be grouped into three groups namely 1) Transmission customers (those customers coupled directly to the
transmission system), 2) Primary customers (those distribution customers who take their supply at 66kV and above), and 3) Secondary customers (those who take their supply at 33kV and
below). The above numbers only refer to secondary customers.
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16.1.2  Asset valuation
The following table shows the customer details that are required to calculate costs reflective tariffs.

. Replacement % | Investments in
Asset Voltage Level Depreuaﬂon@l Valuehdl Subsidisegh | Average Age 200282]
Type 1 < 33 kV 3.13% N$ 438 million 29% 11.2 N$ 0 million
Type n
16.1.3 Losses, arrears and theft
The following tables show the customer details that are required to calculate costs reflective tariffs.
Average Arrears Technical Losses -
Theft % Losses Bad Debt N$ million
Customer Days Voltage % Losses ° Sl
Al : . -,
Categories 30 Level 1 12,1% Theft 0% Bad Debt N$ 0 million
Level n

40 Derived from information provided by NamPower in response to ECB Consultants information request, 11 November 2001

41 Number calculated usi ng asset life, replacement value and estimated current value of N$ 438 million obtained from NamPower’ s response to ECB’ s information request dated 11 November .
This value has been calculated as follows (Replacement value — Current value)/(3.13% of Replacement value).

42 Assumed that ROR calculations will be done annually and new investments will reflected in the following year’ s asset base.
43 Assumed to be 30 days.

44 From report “Response to ECB Consultants Information Request”, 7 August 2001

EMCON — SAD-ELEC — ECON Page 135 of 186



ELECTRICITY CONTROL BOARD
NATIONAL ELECTRICITY TARIFF STUDY - FINAL REPORT

16.2  Northern Electricity information
16.2.1  Customer detailsp5]

The following table shows the customer details that are required to calculate costs reflective tariffs.

Expected Avg.
Customer (,:\Itsng%rgg Exgjlg:?MAvr\]/?];jal Max Demand in Meter Type
kW/kVA or (I1f%)
<33kviel | Vvn <33kV Vn <33kV Vn <33kV Vn
1&3 ph, pre-payl":l 11 461 27 040 (2.9%) Energy
Dom, 1 ph, credit 713 4161 (5.0%) Energy
Bus, 1 ph, credit 459 2 304 (6.0%) Energy
Bus, 3 ph, credit 771 13 826 (6.0%) Energy
Large Power User 246 39616 23 671 Max.Dem
Streetlights 85 1224 (49.8%) Energy

45 values from Northern Electricity’ s Report titled Tariff Study 2002 dated 14 October 2001.

46 NamPower distribution serves all NamPower' s customers. These customers can be grouped into three groups namely 1) Transmission customers (those customers coupled directly to the
transmission system), 2) Primary customers (those distribution customers who take their supply at 66kV and above), and 3) Secondary customers (those who take their supply at 33kV and
below). The above numbers only refer to secondary customers.

47 Northern cannot charge different rates for single and three phase customers due to technology limitations, the rate is therefore the same for all prepayment customers.
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16.2.2  Asset valuation
The following table shows the details of the asset types that are required to calculate costs reflective tariffs.
Asset Voltage Level Depreciation REplEEEmETe % Average Age Investments in
valuel8l Subsidised?9 2000
Type 1 < 33 kV 5% per yearbOl| N$55.58 ] million 0% 8 yearsb2 Not used

48 Northern El ectricity is a management contractor with limited own assets. Northern Electricity’ s distribution assets are held by Ministry Of Regional, Local Government And Housing.

49 v alue of 50% recommended by Northern Electricity.

50 This value has been estimated assumi ng an average asset life of 20 years.

51 An addition component of 25% was added to the existing asset value of N$55.5 million to include the valuation of service connections

52 This value has been calculated as follows (Replacement value — Current value)/(5% of Replacement value). Northern has indicated that the Current value of its assets is N$ 33.48 million.
Therefore average age = (55.5-33.48)/(.05*55.5)=8. The calculated age correlates well with the comments from Northern that its assets are generally new and that the average age of the

equipment should be below 10 years.
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16.2.3 Losses, arrears and theft
The following tables show the other related information that is required to calculate costs reflective tariffs.
Average Arrears Technical Losses Non-
% Technical | % Losses Bad Debt | N$ million

Customer Days Voltage Losses lEeEs
All 0 Admin errors N$ 0.06
Categories 60 Level 1 10% (3%) & theft 2% Per year million

Level n (2%)

53 Assumed to be 60 days.

94 NE hasindicated a combined loss value of 12%. Thiswas split between technical (10%) and non-technical (2%).
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16.3  Walvis Bay information
16.3.1  Customer details

The following table shows the customer details that are required to calculate costs reflective tariffs.

Expected Avg.
Customer :
Customer Numb Exg:lcetse(zlv,?vr\}ﬂl)ml Max Demand in Meter Type
UmBbers kKW/KVA or (If%)

<33kvB8l [ Vn <33kV Vn <33kV Vn <33kV Vn
<20A, Dom, prepay -subsidy - - - Prepay
<20A, Dom Credit (+basic charge) 692 4 346 (28.4%) Energy
<20A, Dom Credit (no basic charge) - - - Energy
>20A, Dom Credit (+basic charge) 7101 45 087 (20.3%) Energy
>20A, Dom Credit (no basic charge) - - - Energy
>20A, Dom, prepay - - - PrePay
3x25A C/B, Bus, Credit 48 999 (11.5%) Energy
3x40A C/B, Bus, Credit 99 3504 (12.2%) Energy
3x60A C/B, Bus, Credit 109 4 061 (8.6%) Energy
3x80A C/B, Bus, Credit 105 5300 (8.7%) Energy
3x55-100kVA, Bus,Credit 40 6 844 2 800 Max.Dem
3x101-300kVA, Bus, Cr 37 15433 6734 Max.Dem
3x301-1000kVA, Bus, Cr 12 13 157 5304 Max.Dem
3x>1000kVA, Bus, Credit 10 40 690 14 020 Max.Dem
Streetlights 2 580 3078 (47.5%) Energy

55 Numbers have been obtained from Walvis E2001-2001.xs file.

56 \Walvis does not differentiate its tariffs on voltage levels. The value of 33kV and lower has been used because it is the official definition of the distribution boundary.
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16.3.2  Asset valuation
The following table shows the details of the asset types that are required to calculate costs reflective tariffs.

Replacement % Investments in
Asset Voltage Level iation9 -
g Depreciation /o@ Value Sub5|d|sed@| Average Age@ 2001
Type 1 <33 kV 5% per year $ 556 million 10% 15 years No used

57 A 20 year life for distribution assets have been assumed

58 A replacement value of $556 million has been obtained from Walvis.

59 A 10% value has been assumed.

60 |t js understood that the Walvis Bay distribution assets are quite old and an average age of 15 years have been assumed.
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16.3.3 Losses, arrears and theft
The following tables show additional information that is required to calculate costs reflective tariffs.

Average Arrears i 61 .
9 Technical Losses. Theft % Losses Bad Debt N$ million
Customer Days Voltage % Losses
All o . 0 N$ 0.1
Categories 60 <33 kV 5% Admin & theft 0% Bad debt million
Level n

16.3.4 Maximum charge
Walvis charges a maximum charge of 50c/kWh for its
domestic consumers with a maximum 20-amp circuit
breaker. The maximum charge for domestic customers
with a circuit breaker of more than 20 amps is 100c/kWh.

61 Distribution losses percentage obtained from spreadsheet Sales2 in Walvis E2001-2001.xIsfile.
62 Assumed to be 60 days.
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17 Distribution Tariff Analysis: Tariffs

This section compares the existing tariffs of the three the section Distribution tariff methodology, and the information
distributors against a set of tariffs, which have been calculated from the surveys.
using the proposed methodology, which has been described in
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17 .1 NamPower tariffs

NamPower Calculated %
Customer Customer Proposed Tariff Results Proposed Tariff Results Change
class Category Install in avg.
Basic Unit Demand Capac % of Average Basic Unit Demand % of Average c/kWh
$/month c/kWh $/kKVA $//IKVA Income  (c/kWh) $/month c/kWh $/kVA Income (c/kWh)
Domestic - - - - - - - - - - -
Dist. small
(<T5KVA) 280 24.0 - 7.0 3.2 41.7 1445 50.5 - 55 84 .1 101.7
zjg;f, main 400 240 - 60| 160 576 1 401 49.3 | 220 1265 119.6
Small user/ | Plots, schools & 200 240 - 80| 126 425 1425 49.3 -1 169 93.9 120.9
Business gllmcs
omm. small
(<T5KV) 290 24.0 - 7.0 1.8 41.2 1449 46.3 - 2.7 78.2 89.8
Farms add. supply 230 24.0 - 6.0 1.9 56.1 1 392 50.2 - 3.2 154.3 175.0
All - - - - 35.5 48.7 - - - 50.0 106.0 117.7
Large Dist. large 530 120 560 10.0| 298 317 3097 13.2 96.5| 21.2 36.7 15.8
(>75KkV) . . . . . . . . . .
Water pumping 970 12.0 56.0 3.0 14.6 40.8 1592 13.2 60.3 10.6 60.3 47.8
Irrigation 1080  12.0  56.0 5.0 32 564 2 007 13.2 60.3 4.0 51.7 (8.3)
agriculture
Mining 380 12.0 56.0 0.0 24 23.9 4 995 13.2 95.0 2.6 371 55.2
Comm. large
(>75kV) 480 12.0 56.0 3.0 12.5 33.5 2 255 13.2 63.9 9.9 50.4 50.4
Export ? 23.3 ? ? 1.9 25.8 5108 13.2 103.2 1.3 24.4 (5.4)

63 These results were not received as part of NamPower’s information packages. The numbers were reversed engineered using customer detail for the period 1999/2000. If these details
are escalated by 10.9% and the above rates are applied then the expected revenues ($85 642k) for 2002 are achieved.
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NamPower Calculated %
Customer Customer Proposed Tariff Results63 Proposed Tariff Results Change
class Category Install in avg.
Basic Unit Demand Capac % of Average Basic Unit Demand % of Average c/kWh
$/month c/kWh $/kVA $//kVA Income  (c/kWh) $/month c/kWh $/kKVA Income (c/kWh)

All - - - - 64.4 33.7 - - - 50.0 43.1 27.9

Streetlights - - - - - - - - - - - -
Al Al | | - - - -] 1000 380 | - - -] 1000 615| | 618

64 The proposed NamPower tariffs don't show any rates for export. An average energy rate was calculated from 2000 data, which was escalated to 2002 using an effective escalation
rate of 10.9%.
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17.2

Northern Electricity tariffs

Northern ElectricityfS] Calculated
%
Customer | Customer . i )
Proposed Tariff Results Proposed Tariff Results Change in
class Category | avg. c/kwh
Basic Unit Demand % of Average Basic@ Unit Demand % of Average
$/Amp c/kWh $/KVA Income  (c/kWh) $/month c/kWh $/kVA Income (c/kWh)
Prepay 1 & 3 Phase 39.5 - 189 39.5 - 76.5 - 45.0 76.5 93.7
Domestic Credit 1.00 32.5 - 3.9 44 4 69.1 41.3 - 5.0 55.5 25.0
Cr, 1 phase 1.10 35.0 - 2.6 46.0 68.8 40.6 - 2.8 57.0 23.9
Small user /
Business Cr, 3 phase 495 350 -| 184 513 733 405 -| 136 45.5 (11.3)
All - - -| 210 506 - - - 16.5 471 (6.9)
Large $100/
Large Power - 19.8 52.2 54.8 58.3 127.6 17.9 65.4 32.7 38.2 (34.5)
Use
Streetlights - 51.8 - 1.4 51.8 - 31.9 - 0.9 31.9 (38.4)
[ Al | Al | | - - -] 100 513 | - - -] 100 523 | 1.9 |

65 The proposed tariff information from Northern Electricity was for the period 2000/2001.
66 The value in brackets indicate what the basic charge will beif it is expressed as a $/amp rather than a $/month value.

67 Minimum amount payable is 70% of declared maximum demand.
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17.3

Walvis Bay tariffs

Walvis Bayp?] Calculated ”
Customer Customer Proposed Tariff Results Proposed Tariff Results Chan;e in
class Category Basic Unit Demand % of Average ] BasicPYl Unit Demand % of Average avg. c/kWh
$/month c/kWh $/kVA Income (c/kWh) $/month c/kWh $/kKVA Income  (c/kWh)
< Prepay - 37.0 - - - - - - - - -
<20A, Cr (+cap ch) 2601 280  29.0 20 34.0 1132 487 - 33 705 107.4
<20A, Cr (no cap) 26.01 37.0 - - - - - - - -
Domestic >20A Credit (+cap ch) 26.01 35.0 60.0 28.9 47.7 113.2 57.1 - 38.0 78.5 64.6
>20A, Cr, (no cap) 26.01 48.0 - - - - - - - - -
>20A, prepay - 48.0 - - - - - - - - -
All - - - 30.9 46.2 - - - 41.3 77.8 68.4
Cr, 3 ph, 25A C/B 65.03 35.0 102.0 0.6 47.0 114.4 68.7 - 0.8 76.3 62.3
Small user / Cr, 3 ph, 40A C/B 65.03 35.0 250.0 2.4 49.8 115.7 66.4 - 2.6 70.3 41.2
Business Cr, 3 ph, 60A C/B 65.03 350 304.0 2.8 51.4 115.9 741 - 34 77.9 515
Cr, 3 ph, 80A C/B 65.03 350 595.0 4.0 56.2 117.2 73.1 - 4.3 76.0 35.2
All = S = 9.8 52.5 3 = = 11.2 75.1 43.0
Cr, 3 ph, 55-100kVA 104.0 19.0 57.42 4.6 50.0 128.3 12.9 157.9 41 55.2 104
Cr, 3 ph, 101-300kVA 104.0 19.0 58.30 12.0 57.3 1511 12.9 151.8 9.2 55.8 (2.6)
Large Cr, 3 ph, 301-1000kVA 104.0 19.0 61.00 104 58.2 214.0 12.9 157.9 7.6 54.0 (7.2)
Cr, 3 ph, > 1000kVA 104.0 19.0 66.30 31.1 56.5 489.4 12.9 165.5 21.4 49.6 (12.2)
Al - - - 58.1 56.4 - - -| 426 521 (7.6)
Streetlights - 28.5 - 1.2 28.5 - 149.0 - 4.9 149.0 422.8
[ Al | Al | 1000 519]| | - - - | 1000 625]| | 20.4 |

68 The proposed tariff information from Walvis Bay covered the period 2001/2002.

69 The value in brackets indicate what the basic charge will beif it is expressed as a $/amp rather than a $/month value.
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17.4  Observations

o The most glaring observation in the case of NamPower and
Walvis is the large increase in the average tariff proposed by the
distributor and the average tariff determined through the
application of the Distribution tariff methodology (section B), 2

Average Price Levels

refer to the adjoining graph for comparisons. The reason for this
substantial increase is due to the much higher revenue
requirement for these two distributors caused by their large
distribution infrastructure investments. This, in turn, contributes
to huge Network Asset revenue requirements (consisting of
depreciation and rate-of-return).

60 -
50 -
40 -
30 1 - -

o The graph also shows that the average calculated tariff is very
similar to that which has been proposed by Northern Electricity.

20 1 - -

Average Rate (c/kWh) for 2002

10 4 - -

o The information from NamPower and Northern does 0
not explain in sufficient detail how the proposed tariff
levels have been determined. Walvis has provided a
partial explanation which can be summarized as

Northern

NamPower Walvis

[OPresent @ Calculated

follows:

ECB Tariff study : Phase 2 ECB/emCON/ SAD-ELEC

The basic charge for each customer class has been
calculated using a cost per connection value
discounted over 20 years at a discount rate (equal to
the interest rate) of 15%. The cost per connections are
N$2 000 for domestics, N$5 000 for small power users
and N$8 000 for large power users. The

documentation states that they obtained this method
and numbers from a workshop, which was held on 20
and 22 November.
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]

In addition to the basic charge Walvis also calculated
the purchase cost of electricity for domestic and small
power users based on representative maximum
demand and energy consumption values. Walvis then
added a 13.18% Local Authority Tax to the calculated
purchase price which represents the desired revenue
from the relevant customer category. This revenue
requirement was then somehow split between a fix
and variable component.

For bulk users Walvis has adopted a strategy to keep
the maximum demand charges constant until
NamPower’s charge reach that of the bulk consumer
group. Once NamPower's and Walvis’ maximum
demand charges are the same then Walvis will adjust
its maximum demand annually to be the same as
NamPower’s. The intent is then to recover Walvis
cost through and energy (c/kWh) charge.

Another general observation is that larger consumers
tend to cross subsidise smaller consumers. The
following graphs show that this is particularly the case
for Northern and Walvis. This can be observed from
the trend that larger consumers’ contribution
(expressed as a percentage) reduces from the
proposed to the calculated tariff scenarios. This is the

a

reason why smaller customers experience an
increase in excess of the average increase. The
following graphs show the percentage increase per
customer category for each of the distributors.

NamPower’s information  show  that cross
subsidization between customer classes is not
related to size, rather it appears random and may
perhaps be explained by the fact that NamPower’s
customer categories are not separated on pure
technical considerations as is the case in Northern
and Walvis.

A number of smaller observations can be made with
regards to the differentiation between Basic
Customer services charges, Energy charges and
Demand charges between the proposed and
calculated rates. The most significant of these is that
almost all customer classes have relatively low load
factors. This creates the opportunity for the distributor
to receive a substantial benefit from diversity. This
and other considerations would imply that a
distributor should take care in calculating the level of
the tariff components to ensure cost reflective and
efficient pricing.
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ELECTRICITY CONTROL BOARD

NamPower: Estimated Price Increase (in %) per
Customer Category to Become Cost-Reflective
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ECB Tariff study : Phase 2
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Northern: Estimated Necessary Price Increase (in %)
per Customer Category to Become Cost-Reflective
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0 Estimated average tariff

increase required to become
cost reflective
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Prepay

Streetlights

-20 4

Tariff increase (%) from proposed to calculated

Domestic Cr
Business Cr 1
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Large Power User

-40 4
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ECB Tariff study : Phase 2 ECB/emCON/ SAD-ELEC
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Walvis: Estimated Necessary Price Increase (in %)
per Customer Category to Become Cost-Reflective

Tariff increase (%) from proposed to calculated

150

130

110

90

70

50

30

10

-10

-30

Estimated average tariff
increase required to
become cost reflective

Streetlights

<20A, Cr (+cap ch)

>20A Credit (+cap

ch)

Cr, 3 ph, 25A C/B

Cr, 3 ph, 60A C/B
Cr, 3 ph, 40A C/B
Cr, 3 ph, 80A C/B

9
Cr, 3 ph, 55-100kVA \

C

Cr, 3 ph, > 10001‘{VA

r, 3 ph, 101-300kVA [
Cr, 3 ph, 30
1000kVA

~
-
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17.5 Recommendations and conclusions

It is clear that the process described in the
Distribution tariff methodology chapters can be used
to calculate cost reflective distribution tariffs. This is
achieved by defining an appropriate tariff structure,
identifying the relevant revenue requirement
components, determining the size of these
components and by calculating the tariffs based on
certain design criteria.

However, there are a number of assumptions, which
must be clarified before the tariff level calculations
can be calculated. These include the cost of energy
purchases (including generation and transmission

costs), reliable assets registers and appropriate
asset life estimates. In addition a fair ROR also
needs to be specified.

There are other factors that would influence the tariff
structures and levels and could cause a distributor to
move away from pure cost reflective tariffs, such as
access to affordable electricity by poorer
communities.
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18 Distribution Tariff Analysis: Other Charges

There are normally a number of smaller charges that a
distributor may levy in addition to the energy and customer
related charges. These may include connection, re-connection,
testing call-out and other related charges. The total monetary
value of these charges is normally small in relation to the
energy charges. These charges are normally set to recover the
cost of the service and should therefore not have a large impact
on the calculation of the energy and customer related charges.
In some cases these charges act as a signal to encourage or
discourage certain behaviour. A good example of such a
charge is if a customer’s meter has been tampered with. A high
tariff for fixing an installation, which has been tampered with,

will discourage future customers to tamper with their meter
installations.

In instances where these charges are not small care should be
taken to ensure that these charges are fair. In the case of
NamPower, its connection charges contribute 7% of the total
turnover of the company. NamPower's connection charges
have been discussed in more detail in the Phase 1 Report.

Below is a list of these charges and their price levels; no
additional information was obtained from NamPower.
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18.1

Service fees/charges

The following table shows the various Service Fees that are in use.

I Northern Electricity Walvis Bay
General Description
Description C?ﬁﬂrge Description C?Sge
Minimum charge per stand Electricity available but not 0.08/m?
connected
Disconnection Disconnection 75
* Normal gg
Reconnection Reconnection 75 » Replacement of seal
* Re-connect cable 120
Payment reminder notice | Hand delivery 30
Requested by customer incl.
* Inspection 75
Call out fee » Token sales after hours
» Fault on customer’s installation
* 1 Phase 150
Meter test requested by e 3 Phase 300 Testing of meters (each) 50
customer.
* Fee will be rebated if meter is faulty
* Credit to pre-payment and vice 600
Request for change of versa
tariff « Other
Actual cost
Meter tamperin « First offence 850
pering » > Second offence Legal action
Ready Board Supply, installs and test 485
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18.2  Connection fees analysis

The following table shows the various Connection Fees that are in use.

o Northern Electricity Walvis Bay
General Description N Charge — Charge
escription (N$) Description (N$)
Domestic Pre-paid 180 Pre-paid 600
Credit 2 200 Credit 500
Pre-paid
* Single phase 2200
« 3 phase 5500
Small user / Business Credit 5000
Credit
« Single phase 2200
« 3 phase 4 850
Large Large Power User Actual cost Large Power User Actual cost
Street Lights Actual cost
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18.3

Overall deposits analysis

The following table shows the various deposits that are in use.

Northern Electricity Walvis Bay
General Description Description e Description e
(N$) (N$)
Tariff A (<20A)
 Credit 120
. Pre-paid N/A * Pre-paid N/A
Domestic Crodit 170 Tariff B (>20A)
 Credit 450
* Pre-paid N/A
Pre-paid Tariff C (credit, 3
* Single phase N/A phase)
» 3 phase N/A « 25A C/B 900
Small user / Business « 40A C/B 1700
Credit « 60A C/B 2200
« Single phase 180 « 80A C/B 3200
« 3 phase 550
Tariff D (credit, 3
phase)
* 55-100kVA 9 000
Large Large Power User 3000 - 101-300kVA 23 000
* 301-1000kVA 72 000
« > 1000kVA 230 000
Street Lights N/A N/A
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Appendix A — Terms of Reference

NATIONAL ELECTRICITY TARIFF STUDY

1. OBJECTIVE

To retain consultants who shall conduct a comprehensive and detailed nationwide
study of existing electricity tariffs at all levels of the Namibian ESI value chain
(generation, transmission, distribution and supply) and design tariff policy and
methodologies that enhance the efficient allocation of resources, promote the
financial viability of the ESI and are simple to implement.

2. BACKGROUND

The Namibian Electricity Supply Industry (ESI) is undergoing fundamental change in
terms of its institutional, regulatory and commercial framework. The recently
promulgated Electricity Act 2000 (Act 2 of 2000) created an independent regulatory
authority - the Electricity Control Board, and makes provision for ring-fencing of
generation, transmission and distribution of electricity through a licensing system
managed by the Electricity Control Board.

At the same time a parallel process of restructuring the distribution segment of the
ESI is underway, aimed at optimising the distribution function in the country through
the creation of Regional Electricity Distribution (REDs) companies covering larger
geographic areas than the existing participants presently cover. It is anticipated that
the larger geographic area will allow for a broader customer base and lower cost of
service, as well as optimise the use of scarce financial and technical resources.

In meeting this challenge and exercising its regulatory functions the Electricity
Control Board and the Ministry of Mines & Energy have come to inevitable
conclusion that the existing tariff structures in operation at different levels of the
Namibian ESI are not conducive to the goals as set out in the Energy Policy White
Paper and, in many cases, are not transparent or cost reflective. Furthermore the
methodologies used to arrive at tariffs are so opaque that in many cases even the
bodies applying them do not clearly understand them.
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3. SCOPE OF WORK - Phase 1

3 .1 The consultants will be required to examine all existing tariffs in the country,
their levels, structure and the methodological principles behind these tariffs. The
consultants shall than critically review the tariffs principles and
structures/components against international trends and the internal institutional
capacities (technology, manpower and financial) of each tariff setting institution in the
country. A detailed analysis of the tariff methodologies used by the various tariff-
setting institutions shall be required. For the purpose of this study the tariff-setting
institutions are as follows:

. NamPower — Large and small customer tariffs, import and export
. Municipal authorities — Residential, commercial and industrial tariffs
. Northern Electricity — Residential, commercial and industrial tariffs

. MRLG&H — Residential and commercial tariffs

3.2 An important deliverable of Phase 1 is an economic comparison of pre-payment
metering tariffs versus conventional metering tariffs and a cost-benefit analysis of the
two technologies. This is to ensure that pre-payment customers are not over-
charged and that the basis of pre-payment tariffs is the same as similar size
conventional tariffs.

3.3 Another important deliverable of Phase | is the question of NamPower "extension
charges", particularly as they relate to government funded rural electrification assets
and infrastructure. The consultants shall be required to make a comprehensive
analysis of the underlying principles behind these charges and assess the validity of
those principles.

3.4 In the execution of the assignment the consultant shall have access to and make
use of previous studies on tariffs, costs of supply, energy pricing and other related
information in the possession of the Ministry, Electricity Control Board and/or
prospective licensees.

4. SCOPE OF WORK - Phase |l

4.1 The consultants shall work with the study co-ordination team to enhance and
expand upon the national tariff policy of the Electricity Control Board, based on the
Energy Policy White Paper and other relevant policy documents already in
existence. Being a national policy it is envisaged that extensive stakeholder inputs
will be required in this activity.

4.2 Based on the outcomes of Phase 1 the consultants shall in Phase Il work with
the client to develop tariffs structures and systems for the different types of licensee
(generation, transmission, distribution and import/export). The underlying principles
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that the consultant should use in devising the new tariff regime for each segment of
the ESI value chain are:

* Simple and easy to implement

» Be cost-reflective

» Be transparent, any subsidies, taxes and levies must be up-front and visible
* Must send clear cost signals to consumers

* Must be in line with international best practice

4.3 It is expected the consultants would designate common principles of customer
classification according to consumption patterns and contribution to the cost of
supply. The classification would follow existing classifications with the proviso that
they are adopted (where applicable) by all ESI participants of a particular value chain
segment in a uniform manner. Each customer class would have similar tariff
components and cost allocation. It should be noted that individual cost of supply
studies should be conducted by licensees as part of their license conditions (where
this has not already done).

5. REPORTING

The Ministry and the Electricity Control Board shall each appoint counterparts to co-
ordinate the study together with the Norwegian Energy & Water Administration
(NVE). Each completed phase of the study shall be presented and discussed in a
workshop with the consultants. The study shall be deemed complete after the client
has accepted the Phase |l Report.

6. DURATION

It is envisaged that the timeframe of Phase 1 shall be 16 weeks from the last week in
January 2001 and the Phase Il shall be 12 weeks thereafter, with a 2-week interlude
between the two phases.

7. LOCAL CONTENT

Should the consultant be non-resident in Namibia they would be expected to include
Namibians in their project team and/or show proof of skills transfer to local
counterparts in the area of electricity pricing.

8. FEES

The fees of the selected consultants shall be agreed upon between the client and the
consultants based on the content of this ToR, on a suitable basis to be agreed upon
with the Electricity Control Board, the Ministry, and NVE.
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Appendix B —Study Phase
Activities

B.1 Phase 0

Phase 0 included the following key activities:

. Inception meeting with ECB/MME/NVE (Task 0.1)
The focus in this activity was to initiate the present Study, and find agreement with
the Client on the project philosophy, policy, expectations, outputs and final
deliverables.

o In a meeting held on 13 February 2001 between the Consultant Team and the
Client, suggestions and comments regarding the initial EMCON tariff study
proposal were made. These were subsequently incorporated into a revised
proposal, submitted on February 20, 2001. This revised proposal was
accepted by the Client, and defines the final scope of work of the present
Study.

0 An Inception meeting was held on 23 March 2001.

. Finalisation of scope of work (Task 0.2)
o0 The revised EMCON Study proposal dated 20 February 2001 was accepted as
the final scope of work for this Study.
0 A contract agreement including the payment schedule was signed on 29 March
2001.

. Notification of stakeholders (Task 0.3)

o A list of all national stakeholders was compiled by the Consultants, and
checked for completeness against the ECB in-house list.

0 A letter by the ECB, introducing the Consultant Team, was mailed to all
stakeholders on 6 April 2001.

0 A letter requesting electricity tariff information was mailed to all municipalities,
town councils and other supply authorities and mines dealing in electricity by
EMCON on 10 April 2001.
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o

o

(0]

Detailed discussions with sample supply authorities (Walvis Bay as the urban
distributor, Okahandja as a typical small town distributor, Northern Electricity
as a rural distributor and NamPower as the commercial farm distributor) were
held between the end of April and late June 2001.

Obtain existing tariff studies (Task 0.4)

A broad literature search and information gathering was undertaken in April
2001 in order to obtain all existing tariff studies relevant to this Study.

The Ernst & Young Mongula work for NamPower was studied, and several
detailed discussions with NamPower were held (10&11 May, 31 May & 1 June,
and 22 June 2001).

Several tariff studies undertaken by/for other supply authorities were obtained.

B.2 Phase |

This phase focused on the collection and analysis of existing electricity tariffs in use
in Namibia, and included the following key tasks:

(0]

o

o

Data gathering (Task 1.1)

Details of most electricity tariff structures presently existing in Namibia were
obtained by way of a questionnaire survey.

NamPower, the Ministry of Regional and Local Government and Housing,
Northern Electricity, the Department of Works, municipalities, town councils,
village councils and mines were contacted.

Telephonic follow-up interviews were conducted on 3 and 23 May 2001.

A faxed reminder to local authorities and distributing authorities was mailed on
23 May 2001.

Four supply authorities were investigated in more detail (Walvis Bay as the
urban distributor, Okahandja as a typical small town distributor, Northern
Electricity as a rural distributor and NamPower as the commercial farm
distributor).

Existing tariff structures and cost of supply breakdowns for sample supply
authorities were obtained.

NamPower was visited and interviewed, with special focus on wholesale
electricity tariffs for generation and transmission, distribution to commercial
farms, and the application of extension charges (10&11 May, 31 May & 1 June,
and 22 June 2001).

Development of tariff data base (Task 1.2)

A spreadsheet based tariff database was designed, and populated with the
collected tariff data.

Summary statistics were prepared.

 Economic comparison between prepayment and credit metered tariffs (Task
1.3) - The final scope of work as per Study proposal excludes this task.
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* Review of NamPower’s proposed tariff methodology and approach (Task 1.4)

B.

o NamPower's proposed tariff methodology and approach was critically
reviewed, in particular the generation, transmission and end-user tariff
methodologies, the asset valuation for transmission and distribution, the
capacity payments for generation, the way in which NamPower handles assets
subsidised by donor grants and assets paid for by customers.

o Information on NamPower’s extension charges was obtained and analysed,
particularly in view of NamPower’s present tariffs as well as their proposed
tariff method and approach.

Phase 1 Report (Task 1.5)
o The methodology and analysis of tariff structures was documented.
o The Report was circulated for comment and approval to the Client.

Workshop (Task 1.6) —took place on 2 July 2001

o0 The Phase | Report was discussed with the ECB, MME and NVE.

o The Client's comments were recorded and incorporated where applicable into
the Final Phase | Report.

o Activities for Phase Il of the Study were discussed in light of the Phase |
results.

3 Phase Il

Phase Il of the National Electricity Tariff Study focused on the development of
national tariff principles, and includes the following key tasks:

Analysis of distribution cost of supply for different distributor categories
(Task 2.2)

This task focused on distribution cost of supply only, as the generation and
transmission cost-of-supply principles have been dealt with in the recent E&Y
Mongula study undertaken for NamPower (refer to the chapters 3 to 8 in this
Report).

Development of appropriate tariff principles (Task 2.3)

Here, tariff principles relevant for the new licensing arrangements in Namibia
were developed, which can be translated into an appropriate tariff policy and
implemented in future, refer to chapters 9 to 13 in this Report.

Distribution pricing methodology (Task 2.4)

The focus in this task was to develop an appropriate distribution pricing
methodology that the ECB can use as a tool to assist distributors with setting
their tariffs, refer to chapters 9 to 13 in this Report.

Development of tariff structures for retail supply (Task 2.5)
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In this task, the distribution tariffs determined in the distribution pricing
methodology (Task 2.4) were moulded into a set of implementable tariff
guidelines. Tasks 2.2 to 2.5 constitute the main goal of Phase Il of the present
Study, i.e. the development of a consistent pricing methodology; refer to
chapters 9 to 13 in this Report.

» Stakeholder workshop (Task 2.6) — 14 September 2001
The focus in this task is to present the developed tariff principles, pricing
methodologies and tariff structures to stakeholders, for their input and
comment. Detailed workshop and stakeholder comments are summarised in
Appendix H.

* Finalisation of tariff principles, pricing methodologies and tariff
structures (Task 2.7)
Here the following were finalised:
o tariff principles,
o pricing methodologies and tariff structures based on the comments received
from stakeholders with a documented final set of tariff principles, and the
o pricing methodologies and tariff structures.

* Report preparation (Task 2.8) —to be completed after 28 September 2001
The focus in this task was to document the agreed on tariff principles, pricing
methodologies and tariff structures into a concise Report.

e Presentation of results to ECB/MME/NVE (Task 2.9)
Here the project results (Draft Final Phase Il Report) were presented to the
ECB, MME and NVE, and final inputs for the Report secured.

* Finalisation and hand-over of Final Report (Task 2.10) —22 November 2001

The Final Report of the Study is handed over to the ECB on 22 November
2001. This will be followed by a presentation to the Minister of Mines and
Energy, a presentation to the ECB Board, and a press conference, which
signals the official end of the National Tariff Study. It is envisaged that an
extensive consultation phase with all stakeholders will be entered before the
tariff implementation proceeds.
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Appendix C - Structure of the
Tariff Database

Each worksheet has the following identical column structure:

» Columns A & B: content description of the particular row

» Columns C: circuit breaker or current limiter ampere rating (if any)
e Columns D — X: particular town tariffs.

The content of the individual rows is:

* Row 1: counter

* Row 2: town name

* Row 3: units

* Row 4. domestic single phase

* Row 5: monthly domestic single phase (SP) service charge
* Row 6: monthly domestic SP basic charge

* Row 7 - 16: ampere ratings from 15 — 60 amp

* Row 17: domestic SP unit charge

* Row 18: divider

* Row 19: pre-payment SP phase domestic unit charge

* Row 20: divider

* Row 21: domestic pre-payment unit charge with current limiter
* Row 22-30: ampere ratings from 20 - 60 amp

* Row 31: divider

* Row 32: pre-payment three phase (TP) unit charge

* Row 33: divider

* Row 34: business and light industry (B&LI) SP section

* Row 35: monthly B&LI SP service charge

* Row 36: monthly B&LI SP basic charge

* Row 37-45: ampere ratings from 20 - 60 amp

* Row 46: business & light industry single phase unit charge
* Row 47: divider

* Row 48: business & light industry three phase (TP) section
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* Row 49: monthly business & light industry three phase service charge
* Row 50: monthly business & light industry three phase basic charge
* Row 51-59: ampere ratings from 20 - 60 amp

* Row 60: business & light industry three phase unit charge
* Row 61: divider

* Row 62: Large Power User (LPU) without demand meter
* Row 63: monthly LPU service charge

* Row 64-66: 3 x 50, 60, 70 circuit breaker amp rating

* Row 67: LPU demand charge

* Row 68: LPU unit charge

* Row 69: divider

* Row 70: LPU with demand meter section

* Row 71: LPU service fee

* Row 72: LPU demand charge

* Row 73: LPU unit charge

* Row 74: divider

* Row 75: streetlight section

* Row 76: fee per light for streetlights

* Row 77: unit charge for streetlights

* Row 78: divider

* Row 79: disconnection & reconnection charges

* Row 80-89: sundry charges

* Row 90: divider

* Row 91: location & rectification of faults

* Row 92-93: sundry charges

* Row 94: divider

* Row 95: testing of meters and circuit breaker section

* Row 96-98: sundry charges

* Row 99: divider

* Row 100: special fees section

* Row 101-103: sundry charges

* Row 104: divider

* Row 105: deposit section

* Row 106-112: sundry charges

* Row 113: divider & last row of database
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Appendix D - DUOS Charges in
Ireland

DUOS charges methodology

The lIrish Electricity Supply Board@ in line with the Irish regulator’s guidelines, has
put forward the following DUOS charges and methodology. The regulator adopted a
CPI-X approach to regulate distribution and transmission revenues. This means that
once a base year set of distribution charges is established they will move in line with
consumer price inflation minus the efficiency factor X.

The methodology for calculating the initial set of DUOS tariffs is based on the
mainstream of international practice. Figure D.1 shows a stylised representation of
the methodology for determining DUOS charges or tariffs. It shows how the costs are
apportioned to consumer categories that are defined by voltage level and load
characteristics.

Figure D.1 DUQOS charge methodology - Ireland

Direct costs Indirect overheads

- O&M . - corporate costs, pensions
- Return on capital etc

- Depreciation
v I v
Demand related Customer related
- transformer stations etc - meters etc
1

Network related | |O&M related i

Apportionment to
network assets
-38 kV, MV & LV

Apportionment to
customer categories
-38 kV, LV, MV etc

- industrial, commercial,
urban rural

70 The Electricity Supply Board is the incumbent monopoly generation, transmission, distribution and supply company in
the Republic of Ireland.
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First the costs of the network are determined — operation and maintenance of
running the network, an agreed return on invested capital and depreciation of fixed
assets. The costs will also include new investment requirements needed to expand
the distribution network. The overall costs are divided into those that are demand
related and those that are customer related. Most of the distribution costs are driven
by the quantity of electricity distributed, either as a function of peak load (network
assets such as transformers etc) or annual throughput (O&M costs). Some other
costs such as meter installation are a function of customer numbers and not directly
related to demand. In Ireland about 80 per cent of the costs are demand related and
20 per cent customer related.

The demand costs that are network related are then apportioned to the network
assets. All the costs are then apportioned to customer categories, including indirect
overheads.

1. Network costs are apportioned on the basis of peak demand and peak
coincidence demand, depending on the voltage level.

2. Demand related O&M costs are apportioned using a “load duration” methodology.
This involves distributing the O&M cost in proportion to the load curve — higher
costs at peak load and lower cost at base — and then apportioning them to
consumer categories based on their contribution to demand over the load curve.
Those consumer categories that contribute most to the peak demand attract a
larger share of the O&M costs.

Figure D.2 Load duration methodology

O&M costs distributed proportionate to
load duration curve

&*r
»
o
o
tim e
100 %
Consumer category’s share ofload
demand (% )
0
0 % tim e
O&M costs apportioned to consumer
* category based on share ofload
- demand
7
o
o
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3. Customer related costs are apportioned to consumer categories on the basis of
customer numbers.

4. Indirect overheads are distributed to consumer categories in proportion to their
direct costs (the sum of network, O&M and customer related costs).

DUOS tariff design

The DUOQOS tariffs are derived by taking the consumer apportioned network related
costs and dividing by the aggregate contracted capacity for the relevant consumer
category to produce a capacity charge. The remaining consumer apportioned costs
are divided by the total consumption for the relevant consumer category to obtain an
energy-related charge.

Network costs
Aggregatecapacity,

Capacitytariff, = where i is the consumer category

: (O & M, + Consumer related; + Overheads, )
Energytariff, = ,
Total consumption,

In Ireland there is a further differentiation between day and night for the energy-
related charges. The nighttime charges only include the residual apportioned O&M
costs associated with nighttime, which is divided by the total nighttime consumption
for the consumer category. The daytime charges include the residual apportioned
O&M costs associated with daytime plus the residual apportioned network costs,
which is divided by total daytime consumption for the consumer category. This is the
approach used for industrial consumers and medium voltage consumers. Low
voltage consumers have a simpler DUOS charge schedule with the total apportioned
costs divided by the consumer category's total energy consumption to give an
energy-related tariff.

In addition to any capacity and energy-related charges, each consumer category has
a once-off connection charge (called a standing charge). For new consumers
wishing to be connected to the network there are other reinforcement and grid
strengthening costs that may have to be included in the DUOS charges. Under the
ESB's system the consumer bears 50 per cent of these additional connection
charges and the rest are pooled. Embedded generators, however, are required to
pay 100 per cent of the connection charges and receive no benefit for reduced
losses on the network. They do not have to pay any DUOS charges since these are
applicable to electricity existing at end user connections.

Finally, the losses on the distribution network are borne by the consumers and are
apportioned to each consumer category on the basis of the share of total losses
associated with each voltage level and consumer category.

Table A.1 indicates what the DUOS tariff schedule looks like for industrial and
commercial consumers. The DUOS tariffs for domestic consumers are similarly
presented, although there is no contracted capacity component just a standing
charge and unit rates.
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Table D.1 DUOS tariffs for industrial and commercial consumers - Ireland
LV MV 38 kV 38 kV
Looped/ Tailed/
meshed radial
Standing charge £/customer/mont 45.39 144.77 2426.74 691.25
Contracted £/kVA/month 1.69 1.06 0.52 0.52

capacity

Unit rates p/kWh Day 1.606 0.505 0.110 0.110
p/kWh Night 0.187 0.075 0.007 0.007

Revenue reconciliation

The revenue raised from the DUOS tariffs should match the revenue set by the regulator for
the period of agreement. The cost base can be reassessed at the end of that agreement and
a new agreement established on the basis the underlying costs at that point in time.
However, for the period of the agreement a mechanism is required to ensure that revenues
are more-or-less in line with underlying costs.

The problem arises because the tariffs are based on assumptions concerning the number of
consumers and the level of electricity demand. If demand is greater than expected then the
cost of distribution are also likely to be higher than anticipated. But if a fixed revenue is set
then the higher level of demand must be offset by a lower DUOS charge. However, because
of the additional costs incurred in distributing the larger than anticipated level of demand, the
distributor is likely to face a revenue shortfall. If the expected throughput on the distribution
network is lower than expected then with a fixed revenue model consumers would face
higher DUQOS tariffs than is justified by underlying costs. Conversely, if the DUOS charge is
fixed then the higher throughput on the distribution network will result in higher than
anticipated revenues and lower revenues if the throughput is lower than expected.

Allowable revenues should reflect

the change in throughput on the Distribution revenue formula:

network. In the Irish system a
hybrid approach is used, with
allowed distribution revenues in
any given year derived as a
combination of fixed component
independent of throughput and a
distribution charge component that
is throughput related. By this
approach if throughput is greater
than expected then revenue will
increase but not by as much as
under a purely price regulated
approach. In Ireland 75 per cent of
the allowable revenue is
independent of throughput and 25
per cent is throughput related (see
adjacent box for details).
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R =0.75F, +0.25RQ, -K

R; = allowable revenue

F. = component of revenue independent of
throughput

P, = average distribution charge

Q; = actua throughput in year t.

K = over- or under-recovery factor from the
previous year.

e =5 B+ CP-XHQ
0 100 0.

X = efficiency factor set by regulator
Q. = projected throughput at the time of the
regulatory review

B+CPI —XH
0 100 O
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Appendix E - Coincidence Factor

The Barry coincidence factor is an empirical measure of the relationship between a
consumer’s load factor and the share of their peak demand that contributes towards
the system peak. In general, a consumer’s peak demand is not synchronised with
the peak demand on the network. However, the higher the load factor the greater the
chance that the consumer’s peak demand will coincide with the system peak.

The Barry coincidence factor in combination with the consumer’s peak demand can
be used to estimate the consumer’s contribution towards system peak demand. This
share is then used to allocate network costs across the consumer groups.

The Barry co-incidence factor presented below has been derived for South African
electricity consumers.

Figure E.1 Barry coincidence factor
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L oad factor

Barry Factor = f(load factor)
Where: Load factor = annual energy consumed /(NCPD x 8760 hours)
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Appendix F — Data Requirements
for the Distribution Tariff
Methodology

Data requirements to implement the proposed distribution tariff methodology are
summarised below:

Revenue requirement information

The revenue requirement for the distributor should be expressed as:

Revalued asset values per asset category

Each asset category should be associated with a voltage level, or
designated “unassigned”

Depreciation rates per asset category.

Proportion of assets which were grant funded

Real rate of return and inflation assumption

O&M costs

Customer service costs

Overhead costs

Working capital

Bad debts (from previous financial statements)

Revenue from other charges

Reconciliation under/over recovery in previous period.

Technical losses (per voltage level) and theft

Billing information

The following billing and customer information should be provided:
Definition of tariff categories and voltage levels
Choice of meter per tariff category
Number of customers per customer categories
Annual consumption per customer category
Average monthly maximum demand (if using a maximum demand meter)
Annual load factor
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Appendix G — Technical Annex:
Distribution Tariff Methodology

In this Appendix, details on each of the four steps as per Distribution tariff
methodology chapter are provided.

G.1 Step 1: Determine cost structure and revenue
requirement

Distribution costs should be calculated in the following manner:

Asset related costs: depreciation of revalued assets, plus real return (real
WACC) on revalued assets. Asset-related costs should be allocated to each
voltage level.

Cost of working capital: the portion of the capital base not contained in
asset values multiplied by the real WACC.

Operating and maintenance costs: general O&M costs associated with
operating the network

Customer service costs: costs directly related to customer services, e.g.
metering & billing, marketing and so on.

Overhead costs: costs not falling into any of the above categories. The
fixed monthly charges levied by the bulk supply authority should be included
in this cost category.

Bad debts: the revenue from the previous year that was written off, and
interest on this amount (use nominal WACC).

In addition, adjustments to the revenue requirement should be made to reflect:
Revenue from other charges: e.g. disconnection and reconnection
charges, meter testing services and so on.
Reconciliation adjustment to account for over/under recovery in the
preceding year and interest on this amount (use nominal WACC).
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G.2 Step 2: Allocate the costs to customer
categories

Allocation methods - formulae
There are a variety of ways in which costs may be allocated to customer categories.
We describe each below.

Allocate by contribution to peak co-incident maximum demand

The allocation is undertaken through the following equation:

NCPD, , x B

1,V

X
S (NCPD,, ¥B,,)

Rv=R

Where R;,= cost allocated to consumer category i at voltage v

Ry = cost element associated with voltage v (for asset related costs —
other costs are not allocated by this method).

NCPD;, = Non-coincidence peak demand of consumer category i at voltage v
(kVA)

Biyv= Barry coincidence factor for consumer i at voltage v
[Biv = f(load factor)], refer to Appendix E
Allocate by contribution to energy consumed
The allocation is undertaken through the following equation:
Riv=RXxEiv/Y Eiy
Where R;,= cost allocated to consumer category i at voltage v
R = cost element
Eiv= Energy consumed by customer category i at voltage v (kWh)

Allocate by customer numbers
The allocation is undertaken through the following equation:
Riv=RxNiy/Y Niy
Where R;,= cost allocated to consumer category i at voltage v
R = cost element
Ni;v= Number of customers in customer category i at voltage v

Allocate by weighted customer numbers

The allocation is undertaken through the following equation:
Riv=RxWiyxNiyv/ 3 Niy

Where R;,= cost allocated to consumer category i at voltage v
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R = cost element
Wi, = Weight attached to customer category i at voltage v
Niv= Number of customers in customer category i at voltage v

Allocate by arrears
The allocation is undertaken through the following equation:
Riv=Rx(AivxCiv)/ 3 (AiyxCiy)
Where R;,= cost allocated to consumer category i at voltage v
R = cost element

Aiy= Days receivables associated with customer category i at voltage v
(days)

Civ= Total (of all other) costs allocated to customer category i at voltage v

Allocation method for each cost category
The table below summarises the cost allocation method for each cost element.
Table G.1 Cost allocation parameter

Cost element Maximum Energy Customer Arrears
demand number

Network assets: X
depreciation and return

Working capital X

Bad-debts{ 1] X

O&M costs X

Customer services X

Overhead costs X

Revenue from other X
charges

Reconciliation amount X

Power supply costs: Tariff calculated directly from bulk supply tariff
maximum demand
charge

Power supply costs: Tariff calculated directly from bulk supply tariff
energy charge

Distribution losses and Included in calculation of power supply costs
theft (non-billed energy)

n Strictly speaking these costs should be alocated on the basis of other costs. However, for simplicity we have
recommended that they be allocated on the basis of energy consumed.
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G.3 Step 3: Determine the tariff fees

Power supply charges

Power supply charges, incorporating the cost of losses and theft (energy not billed),
can de determined from the bulk supply tariffs as follows:

For customers with a maximum demand meter

These customers are charged both a maximum demand charge and an energy
charge. The maximum demand charge can be calculated as:

PS_MD;, = Max_Dem/(1-L,—Th)
Where

PS_MD,, = power supply maximum demand fee charged to consumer category i
at voltage v ($/kW)

Max_Dem = maximum demand charge of bulk supply authority ($/kW)
Liv= Percentage losses at voltage v (%)
Th = Percentage theft (%)
The energy charge can be calculated as:
PS_Eniy=En/(1-L,—Th)
Where

PS_En;, = power supply maximum demand fee charged to consumer category i
at voltage v ($/kW)

En = energy charge of bulk supply authority (c/kWh)
Liv= Percentage losses at voltage v (%)
Th = Percentage theft (%)

For customers without a maximum demand meter

These customers are only charged an energy fee for power supply, which can be
calculated as follows:

PS_En;, =[ Max_Dem * 12 *100 * LF;,/ (8760)+ En]/(1—-L,—Th)
Where

PS_En;, = power supply maximum demand fee charged to consumer category i
at voltage v (c/kWh)

Max_Dem = maximum demand charge of bulk supply authority ($/kW)
En = energy charge of bulk supply authority (c/kWh)
LF;, = load factor for customer category i at voltage v (%)
Liv= Percentage losses at voltage v (%)
Th = Percentage theft (%)
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Dealing with the fixed monthly charges to the bulk supply authority

These can be included in the overhead costs of the distribution authority and hence
included in the distribution tariffs.

Distribution charges

There are three types of charges we deal with in this methodology:
Fixed monthly fees
Energy charges
Maximum demand charges

Each cost element allocated to each customer category must be expressed as a

Calculation of fixed monthly fee

The fixed monthly tariff fee for a particular customer category can be calculated as
follows:

Tiv=Riv/ (12 * N;y)
Where T;,= monthly fee for consumer category i at voltage v ($/month)

Riv= costs allocated to consumer category i at voltage v which are
designated to be expressed as a monthly fee ($)

Ni;v= Number of customers in customer category i at voltage v

Calculation of energy fee

The energy fee (excluding power supply charges) for a particular customer category
can be calculated as follows:

Ti‘\/ = Ri’v/ (100 * Ei’v)
Where T;,= energy fee for consumer category i at voltage v (c/kWh)

Riv= costs allocated to consumer category i at voltage v which are
designated to be expressed as an energy fee ($)

Eiv= annual energy billed to customer category i at voltage v (kWh)

Calculation of maximum demand fee

The maximum demand fee (excluding power supply charges) for a particular
customer category can be calculated as follows:

Tiv=Riv/ (12 * MD,,)
Where T;,= maximum demand fee for consumer category i at voltage v

Riv= costs allocated to consumer category i at voltage v which are
designated to be expressed as a maximum demand fee

MD,, = average monthly maximum demand billed to customer category i at
voltage v (note: this will be less than the annual maximum.
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Distribution tariff determination method for each cost category

The table below summarises the tariff determination method for each cost element.
Note that in some cases the optimal fee cannot be charged due to metering
restrictions. These are noted in Table G.2 below.

Table G.2 Cost allocation parameter
Cost element Fixed monthly Energy Maximum
fee fee demand

Network assets: X X
depreciation and return (where no max (where max

demand meter) | demand meter)
Working capital X
Bad-debts X
O&M costs X
Customer services X X

(where pre-

payment meter)

Overhead costs X X
(where pre-

payment meter)
Revenue from other X
charges
Reconciliation amount X
Power supply costs: Tariff calculated directly from bulk supply tariff
maximum demand
charge
Power supply costs: Tariff calculated directly from bulk supply tariff
energy charge
Distribution losses and Included in calculation of power supply costs
theft (non-billed energy)

G.4 Step 4: Adjust for cross-subsidies

The tariffs calculated above will be cost-reflective for all tariff categories. It is likely
that the distributor may wish (or be instructed) to offer subsidised prices to certain
categories of consumers.

We recommend that cross-subsidies be restricted to low-income domestic
consumers, and that a special tariff category be established for these consumers.
We further recommend that this category be fitted with a 20A or lower circuit breaker
to ensure that only low income households utilise the supply option.

The tariff for this category should be expressed as a charge per unit of energy
consumed, and hence easily compatible with prepayment meters. The level of the
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tariff should be set by the competent authority based on their own assessment of
what a “fair” tariff for this category should be. The ECB may wish to issue guidelines
or regulations for this.

The lost revenue due to the subsidised tariff can be easily calculated as:
Lost Rev = (En_Trf—Sub_Trf) * En_sub /100
Where
Lost Rev= Revenue lost due to the cross-subsidy ($)
En_Trf = unsubsidised tariff (c/kWh) for target customer category
Sub_Trf = subsidised tariff (c/kWh) for target customer category
En_sub = energy consumption (kWh) of target customer category

The lost revenue must then be charged to other tariff categories as an energy
charge. It is possible to select the customer categories that pay for the cross-
subsidy. We recommend that all other customer categories pay for the cost of the
cross-subsidy. This can be calculated as:

Sub_fee =Lost_Rev *100/ } E;,
Where

Sub_fee= cross-subsidy to be charged to those customer categories paying for
the cross-subsidy (c/kWh)

Lost Rev= Revenue lost due to the cross-subsidy ($)

Eiv = energy consumption of customer categories paying for the cross-
subsidy (kWh)
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Appendix H—-Workshop &
Stakeholder Comments

TARIFF WORKSHOP & CORRESPONDENCE QUESTIONS AND
COMMENTS

1. Selco(van Zyl): Isthe value of assets not based on what revenue it can generate?

ANSWER: Not generally, as strategic over- and under-investments can result if revenue
generation criteria of assetsisthe only criteria.

2. Norad (Bjeland): Losses should be limited by incentives.

ANSWER: The ECB will, in time, enter an incentive based regulatory environment, whereby
the ECB will put alimit on losses, refer to [10.4 on page[100] Bad debts can be based on last
audited accounts, and losses can be capped and brought down to an acceptable level over
time.

3. Windhoek (Diener): How do you allow for replacement of subsidized assets?

ANSWER: Through depreciation, allow depreciation on re-valued assets.

4. NamPower (von Seydlitz): How do you ensure that depreciation reserves are not
squander ed?

ANSWER: Short re-valuation periods, and by requiring that transparent financial statements
are available to assess when capital is undermined.
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5. Henties Bay (Ipinge): Bad debts should not be serviced from subsidized assets.

ANSWER: Adjust revenue requirement through reconciliation from previous period.

6. Walvis Bay (Coeln): Distribution and supply licenses are separate: why use a
combined approach here?

ANSWER: Cost elements are easy to split into distribution and retail. Namibian industry is
not ready for this, but some supply authorities may already be at this point in time.

7.  Swakopmund (Niemand): Holiday resorts are often disadvantaged, as they have to
build expensive infrastructure and have little energy sales — how should pricing be
done?

ANSWER: The coastal towns have special requirements due to the seasonal inflow of
holidaymakers. In such cases it is recommended that a special proposal accompany the
licence application, explaining the special circumstances and proposing a tariff mechanism,
which can then be considered by the ECB.

8. (?) : How can maximum demand peaks be controlled? Can tariffs be changed on a
monthly / seasonal basis?

ANSWER: the revenue reconciliation allowance should take care of seasona fluctuations.

9.  Northern Electricity (Huysen): Don’t over-regulate, as the private sector implements its
own efficiency measures.

ANSWER: Agreed, in time there will be alimited number of incentives, refer to section |[10.4

on page[L00]

10. NamPower (Visser): Where is depreciation allocated?

ANSWER: In re-valued asset costs.

11. (?): ECB needs good database to regulate — does this exist?
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ANSWER: Not yet, the ECB isin the process of getting a tariff structure in place; a database
is part of the future requirements of the ECB.

12. Norad (Bjelland): Should overhead costs be allocated to energy consumption or
customer numbers? The latter may distort tariffs.

ANSWER: This issue has been debated at length in the Team, but the actual allocation does
not have alarge net effect.

13. MME (Hamutwe): Should bad debt be included in working capital ?

ANSWER: Adjust revenue requirement through reconciliation from previous period.

14. Walvis Bay (Coeln): The EPZ requires bulk upgrades, but investors want to have
infrastructure before they are prepared to invest. How to allocate costs?

ANSWER: It is the prerogative of the licensee to make provision for the expansion of their
own assets, and the regular determination of the revenue requirement should enable the
regular incorporation of costs due to network expansions.

15. Swakopmund (Niemand): Basic charge should not be based on CB size but energy
(c/kWh), because customer s change their CB.

ANSWER: Pre-payment meters can be used if basic charges are to be expressed in c/kWh.

16. Swakopmund (Niemand): Prepayment does not take account of network costs in
seasonal towns. Therefore propose high pre-payment energy charges e.g. pay 200
units over and above actual consumption.

ANSWER: The unique situation of coastal towns has been the topic of a previous question,
where the following recommendation was made: The coastal towns have specia
requirements due to the seasonal inflow of holidaymakers. In such cases it is recommended
that a specia proposa accompany the licence application, explaining the special
circumstances and proposing a tariff mechanism, which can then be considered by the ECB.

17. WalvisBay (Coeln): Municipal admin charges. where should they be allocated?
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ANSWER: This is a difficult question — ring-fencing of business units is one of the ways to
properly take admin-charges into account. In general, one should determine the real costs and
real revenue requirements, and discuss these with policy makers on local authority level.

18. Northern Electricity (Huysen): How does one deal with pre-payment meters in the
business category?

ANSWER: This should be no problem; the standard pre-payment procedure should be used.

19. Northern Electricity (Huysen): What about time-of-use tariffs?

ANSWER: This needs to be taken further up the line to generation, as it crucially depends on
the arrangements made by NamPower, Eskom and within the SAPP.

20. NamPower (von Seydlitz): Guidelines should be different for different circumstances —
they should not be enforced. Supply authorities must have freedom to address their
particular circumstances.

ANSWER: Correct, therefore they are called guidelines.

21. MME (Hamutwe): How are environmental costs as per White Paper allocated?

ANSWER: Thisis a matter of applying policy, atask resting with the Ministry of Mines and
Energy.

22. NamPort: How should the resale of electricity be handled?

ANSWER: If NamPort has been awarded a distribution license, the regulations as per licence
application will hold; for the resale of electricity, a price cap of some 5% (cost-plus) has been
used in the past.

23. ROssing: Thedistribution tariff proposals don’t look good for mining.

ANSWER: It should be noted that they are not applicable to large mining operations, such as
Rdssing or Scorpion, as they are transmission clients; only the smaller mines on distribution
systems are affected.
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24. Selco (van Zyl):

Is the tariff model available for use by stakeholders?
ANSWER: The model developed is not for the determination of tariffs, but as an ECB tool.
In what format must tariff info be provided?

ANSWER: The specific format will be provided by the ECB.

25. NamWater: Same concern as Rossing.

ANSWER: Same answer asto Rossing.

26. (?): How iscurrency depreciation handled?

ANSWER: The annual revenue requirement contains elements, which are currency
dependent. Any currency depreciation is therefore contained in the determination of the
revenue requirement, if this exercise is carried out regularly.

27. (?): How are donated assets handled?

ANSWER: The Team' s recommendations are summarised in section on page

28. MME (Hamutwe): Future investment costs do not warrant efficiencies.

ANSWER: The ECB will identify over-investment. Distributors must become business
orientated; a bigger problem is probably under-investment. In general, the recommendations
with respect to an incentive based regulatory environment are summarised in section

29. Ongopolo (Groenewald):

Ongopol o wishes to use commodity linked pricing, will this be acceptable?
ANSWER: Thisis acceptable to the ECB.

Can Ongopolo re-apply for a revised sales price due to changing maximum demand costs?

ANSWER: Ongopolo is welcome to apply for a tariff revision that takes into account the
maximum demand costs.
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At what stage can a distributor adjust the sales price of electricity?

ANSWER: The ECB will issue a directive as to the timing of applications for tariff changes
when bulk supply tariffs change.

When can Ongopolo adjust itstariff structures?

ANSWER: The ECB will advise all distributors of a date by which the new tariff principles
will become applicable.

30. Swakopmund (Niemand):

What is the formula base to be used to determine the asset values?

ANSWER: It has been recommended that the replacement cost approach is used to determine
asset values, and that this approach is ssimplified through the use of standardized values for
common categories of assets. This approach takes account of inflation and provides for
depreciation. The ECB will propose standardized asset costs, to be used by all distributors
for their asset valuation. However, it is the distributors responsibility to prepare an
inventory of all their distribution network assets, to which the valuation can be applied. ECB
will assist smaller distributors with the asset valuation.

Can basic charges be part of the tariff structure, particularly in view of the special
circumstances that the holiday town Swvakopmund experiences?

ANSWER: The ECB is aware of special circumstances prevailing at holiday resorts like
Swakopmund, Henties Bay and to a lesser degree Walvis Bay, where e ectricity consumption
is seasonal. Distributors may propose deviations from the tariff structure guidelines to make
provision for such specia circumstances; however, these must be properly motivated before
they are approved by the ECB.

The ECB recommends that Swakopmund Municipality evaluates various options in dealing
with this issue, such as charging a higher basic charge for holiday homes using less than, say,
50kWh per month. This may require the introduction of a specia tariff category. It is
encouraged that the Municipality discusses the implications of the various options with the
ECB.

31. Windhoek (Diener):

Only the electricity tariffs of NamPower, Northern Electricity and Walvis Bay were analysed
in greater detail, why?

ANSWER: The tariffs of all distributors in Namibia were gathered and analysed by the
consultants. The Terms of Reference for the study stated, however, that a detailed cost-of-
supply analysis is to be done for only four types of distributors, namely a large municipality,
asmall municipality, arural distributor and afarm distributor. The respective representatives
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that were chosen for this exercise are Walvis Bay, Okahandja, Northern Electricity and
NamPower.

It is the responsibility of distributors to determine their revenue requirement in terms of the
proposed tariff principles, and to motivate an appropriate tariff structure and tariff levels to
the ECB. Consultation with customersis also the responsibility of the distributor.

Prepaid step charges have not been addressed in the Tariff study, why?

ANSWER: Specia arrangements like step charges may be proposed by distributors in their
tariff application. If properly motivated the ECB will consider these.

Can the customer categorisation also include an * Investor category” ?

ANSWER: With the tariff study the ECB is proposing principles and guidelines to be applied
when determining tariff levels and tariff structures. Distributors may propose deviations
from the tariff structure guidelines to make provision for special circumstances like an
investor category; however, these must be properly motivated before being approved by the
ECB.

The minimum maximum demand charge that local authorities have to pay to NamPower (i.e.
70% of MD) has not been addressed, why?

ANSWER: The ECB will protect distributors against unfair practices through the application
of the developed tariff principles.

32. Northern Electricity (Huysen):

It is suggested that connection fees must not be regulated, however, a shortfall of income can
easily occur, what should be done about it?

ANSWER: Section[11.6 describes the cross-subsidisation recommendations.
It isnot clear how electrification, in particular rural eectrification, isto be funded.

ANSWER: It is the responsibility of the Ministry of Mines and Energy, as the line ministry
responsible for electrification, to make available funds for rura electrification, the ECB as
the regulator is not responsible for the equitable distribution of such funds.

We fed that time of use tariffs can benefit distributors.

ANSWER: This needs to be taken further up the line to generation, asit crucially depends on
the arrangements made by NamPower, Eskom and within the SAPP.
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33. NamPower (Hangala):

The cost element that the existence of the Sngle Buyer introduces should be known to the
ECB.

ANSWER: The ECB is in the process to separately investigate the implementation
requirements pertaining to the Single Buyer, NamPower is one of the key stakeholdersin this
debate, which goes far beyond the present Tariff Study. Also, the Single Buyer cost element
forms part of the bulk purchase costs of distributors. The ECB has no objection if this cost
element is pertinently shown on the distribution customer account, since thisisin the interest
of transparency.

The ECB should set clear guidelines on what level of non-technical losses, bad debts and
theft are allowable.

ANSWER: The ECB will, in time, enter an incentive based regulatory environment, whereby
the ECB will put a limit on losses, refer to [10.4 on page[100] Bad debts can be based on last
audited accounts, and losses can be capped and brought down to an acceptable level over
time. The ECB will in future issue benchmarks with respect to losses, against which
distributor performance will be measured.

The NamPower distribution network has different parameters than those of a dense
municipal network, as will be the case for any RED, which may evolve. This should be
recognised by the ECB for instance in the acceptance of O&M levels.

ANSWER: In line with the proposed “cost-plus’ approach, the ECB will regulate the price
levels that are determined by a distributor’s revenue requirement. The revenue requirement
in turn is determined by the various cost elements. Distributors are required to motivate these
cost elements in a transparent manner so as to provide a full understanding of the principles
used, thereby enabling afair ruling by the ECB.

It is requested that the Study be clearer on incentives given by the ECB.

ANSWER: At this initial stage the ECB focuses on getting the tariff determination process
off the ground. Incentive-based regulation will be implemented at a later stage, once the
distribution pricing teething problems have been overcome.

The re-evaluation of assets each year will put a high burden upon distributors.

ANSWER: It has been recommended that the replacement cost approach is used to determine
asset values, and that this approach is ssimplified through the use of standardized values for
common categories of assets. The ECB will propose standardized asset costs, to be used by
all distributors for their asset valuation. Also, it is the distributors responsibility to prepare
an inventory of all their distribution network assets, to which the valuation can be applied,
and to keep this inventory up to date. The initial work in preparing the inventory may be
substantial, but once thisisin place, all that is required is maintenance of the inventory. The
age of asset components takes care of depreciation, and inflation will be accounted for
through the standardized asset costs that will be updated annualy. The ECB will assist
smaller distributors with the asset valuation.
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