Electrical Power Generation 2 Economics of Power Systers

Economics of Power
System

2.1. Inflation

Inflation is a broad increase in prices. In practical terms, inflation means
goods and services are being valued as more desirable ihan money, which
affects economic activity. For example, periods of high inflation are generaily
marked by increases in average income. Either too few goods offered for scie, aor
too much money in circulation can cause inflation. Prior to the efimination of he
gold standard, persistent inflation was relatively rare. In the US, far exampie,
inflation for the entire period from revolution through to 1914 was 4%. The move
from currencies backed by hard assets to floating currencies backed by the fuil-
faith and credit' of governments has nearly eliminated deflation by remaving
impediments on printing more- currency. Consequently, excessive inflafion has
become the primary concem central banks throughout the worid.

Inflation is usually measured by the consumer price index (CP1) and the
Producer price index (PPI). Over the time, as the cost of goods and services
increase, the value of money is going to fall because a person will not be atie o
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t of money as he previously could,
ted greatly over the last half century,
the economic actively tries
lly 2-3% but can vary

purchase as much goods with that amoun

While the annual rate of inflation has fluctua
tion to 23% and above,

ranging from nearly zero infla
which is usua

to maintain a specific rate of inflation,
depending on the circumstances.

serving the change in the price of a large
d on data collected

ices of goods and

Inflation is measured by ob

number of goods and services in an economy (usually base
by government agencies and marketing promoters). The pr

services are combined to give 3 price index measuring an average price level
The inflation rate is the percentage rate

| might be seen as measuring the
There is N0 single true
depend on the weight
easures of inflation are

(the average price of a set of products).
of increase in this index; while the price leve
size of a balioon; inflation refers to the increase in its size.
measure of inflation, because the value of inflation will
given to each good in the index. Examples of common m

as follows:

): This measures the price of a selection of

The Consumer Price Index (cPI
dustrial countries, yearly

goods purchased by a typical consumer. In many in
percentage changes in these indexes are the most commonly reported inflation

figure. These measures are often used in wage and salary negotiations, since
employees wish to have a nominal pay raise that equals or exceed the rate of

increase of the CPl. Sometimes, labor contracts include cost of living escalators
matically that occur due to CPI increase,

that imply nominal pay raises auto
usually at a slower rate than actual inflation and after inflation has occurred.

The Cost of Living Index (CLI): It is the theoretical increase in the cost of living
of an individual, which consumer price indexes are supposed to approximate.
Economists argue over whether a particular CP1 over or under eétimates the CLI.
This is referred to as ‘bias’ within the CPIl. The CLI may be édjusted for
‘purchasing power parity’ to reflect the differences in prices for land or other local
commodities which differ widely from world prices.
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The Producer Pric

rodicer. Tl dmer:f::.t: (PP1): This measures the price recetved by a

may cause the amount m:eicpl In that price subsidization, profits, and taxes

consumer paid. There is also ve.d by the producer to differ from what the

and any resulting incre typically a delay between an increase in the PP
ase in the CPI. Many believe that this allows a rough-and-

ready prediction of CPI |
nflation for th ,
of today. @ next day, which is based on PPl inflation

The Wholesale P

selection of goods :t“h'"d“ (WPI): This measures the change in price of a
_ _ wholesale, which is typically prior to sales taxes. This index
is very similar to the PPI. '

The Comm

f - odity Price Index (CmPI): This index measures the change in price
0 s:d selection of commodities. In the case of gold standards the sole commodity
u was gold. The CmPI in such case therefore refers to the price qf gold,
which fluctuates with the gold price.

The Gross Domestic Product (GDP) Deflator: This index is based on
calculations of the gross domestic product and is the ratio of the total amount of
money spent on nominal GDP to the inflation-corrected measure of GDP
(constant-price or real GDP). It is the broadest measure of the price level.
Deflators are "also calculated for components of GDP such as personal

consumption éxpenditure.

Since each of the above mentioned measure is based on other measures,

and a model that brings them together, which economists often dispute on the
| possibility of existence of bias either in measurement or in the model of inflation.
Presently there are those who argue that even more hedonic adjustment should
be factored in, including the tendency of people to move to less expensive afeas
when more expensive ones become out of reach, while others argue that the
housing part of the index is dramatically understating the impact of home values
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iving for retireas

2.2. The Role of infiation in Economy
gotiate some

g that it is difficult to rene

Ore oftec @ " e ncreasing prices itis

prices, and particularty wages. downward, so with
easier for relative prices to adjust. Many prices are
j inflation ra
m ;:u:r”:::smm: f:l::: :r:: profits, and employment. Thus, 3°m':=‘
business executives see mild inflation as Jubricating the wheels of commerc.:e,
Efforts to attain complete price stability can also lead to deflation (steadily falling
prices), which can be very destructive, encouraging bankruptcy and recession or
even economic depression. This situation is similar to when goods are out of
reach for purchase, either due to fewer amounts of currency notes in circulation
or prices of goods are t0o high.

te (a constant price level)

In the financial community, many regard the hidden risk of inflation as an
essential incentive to invest, rather than simply save and accumulate wealth.

inflation, from this perspective, seen as the market expression of the time
value of money. That is; if a currency note today is worth more to someone than
a year back, then there shouid be a discount in the economy as a whole for the
same cumrency note in the future. From this perspective, inflation represents the
uncertainty about the value of future currency notes.
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encourages spending and borrowing, which Increase the speed with which
money ls circulated and therefore "einforce the Iinflationary environment, In its
extreme, this can bacome hyperinfiation, The factors assoclated with inflation
have a very drastic effact on the economy and Investments, which are as follows:

Uncertainty: Increasing uncertainty may discourage investments and savings.

Redistribution: it will redistribute

loners Income from those on fixed incomes, such as
pens ,

nd
) :nd shil‘tt It to those who draw a more flexible income, for example
from proiis most wages which may keep pace with inflation. Similarly it will

redistribute wealth from those who leng a fixed amount of money to those who

borrow (if the lenders are caught by Surprise or cannot adjust to inflation). For
example, where the government is g net debtor, as is usually the case, it will

reduce this debt redistributing 'money towards the government. Thus inflation is
sometimes viewed as an additional tax.

international trade: If the rate of inflation is higher than that abroad, a fixed
exchange rate will be undermined through a weakening balance of trade.

Shoe leather costs: The term is a humorous reference to the cost of replacing
shoe leather worn out when walking to the bank. Because the value of cash is
eroded by inflation, people will tend to hold less cash during times of inflation.
This imposes real costs, for example in more frequent trips to the bank.

Menu costs: Firms must change their prices more frequently, which impose
costs, for example with restaurants having to reprint menus.

Hyperinflatidn: If inflation gets totally out of control that is, in the upward
direction, it can totally interfere with the normal workings of the economy, and
therefore hurting its ability to supply.

In an economy where some sectors are indexed to inflation, while others
are not, inflation acts as redistribution towards the indexed sectors away from the
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this is @ policy choice, acting as g
rather than saving. However, beyond

2.3 Caphtsl Cost

The initial investment starting from the preparation of plan of the project up

1 the time the project is commissioned is referred as the capital cost. To name a
few, I includes the cost of, material, labour (general and skilled), mapping,

surveying. preparation of plans, hiring of consultants, traveling, taxes to be paid,
interes! on borrowing. It can also include the cost of purchasing papers for

prepanng plans and reports; including all other items, to the cost of ribbon to be
Cut at the time of insuguration and commissioning. All insurances costs and

anmﬂubasisofcapnalcost.

24. Loan
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ney or
turn the Property on

o p.roperty or repay the
o ed in the next section)
Omise) to repay the loan Lvl

er and the latter, the

Loan can be classified in several ways. |f 1,
nd of the lender, it is called a demang Io;—,.n lfe loan is repayable on the
nts, it is @n installment loan. If repayame. ! rlepayab|e in equal monthly
(exp'raﬁon) of loan, it is referred to as a time loan. Fin:nmc? Sme.on the maturity
further classify loans into other categories such as: cons:Janl]lnSt,tutes and banks
ndustrial loans, construction and mortgage loans, and sec:ri;dc::: ifCial. -
nsecured

2.5. interest

Interest has many forms and is a subject of extreme controversy and

strictly forbidden in Islamic religion. In general terms, interest is referred to an

amount over and above
term, referred fo as lending term. The lender is a person lending the money

whereas the borrower is a person to whom the money is lended. The lender is
thus deprived of an opportunity from a certain amount, which he may have used
borrower takes an advantage of

for some purpose. On the other hand the
ds. Thus the lender imposes

spending the borrowed money to fulfill his nee
e borrower to compensat

ra amount to be paid i
of the lending term.

on the money being lended to the borrower for a defined

e for inconveniences. The
n acdition to the amount ’

This extra amount is

certain inducements on th
inducement is in the form of an ext

borrowed by the lender on completion
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borrowing. Interest rates aré
lended amount. The interest rate may va

inflation and devaluation of the currency not . monitoring, taxes and
ihis amount on the basis of inflation, devaluation, SEMVIC=™

i nity f
nominal profit. Higher interest rates may also form an attractlve OPFS’:::lile ya no;
investors but discourage borrowers. Interest S classified ?s P
compound. Simple or plain interest is based on @ fixed increase in
or Invested amount, whereas the compound interest is based ON accumulated

amount. Simple Interest is a fixed amount to be pai
amount borrowed. If r is the interest on the borrowe
amount borrowed, then the returned amount R after a

the borrowed

d on the basis of the principal
d amount and B is the
defined term is then

simply:
R=B+rB=B(l+r) 2.1

Compound interest is on the basis of accumulated amount after a defined term
(usually on yearly basis). Thus if r is expressed as percentage interest then the
accumulated amount A on the principal amount P after a defined term will be:

A=P+rP=P(+r)
2.2

A=P+eP=p( 4,

At the end of secbnd year:

Az=])
(1+r)+rP¢I+r)=(1+r)[p
' . +rP]
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or Ay =P(1 +r)

At the end of third year:
Ay =P + r)"
At the end of nth year: Therefore:

A=P(l +r)
2.3

The interest rate to.be agreed will depend on the final value and principal value
from equation 2.3 will be given by:

"= _4
1+r) P
Py
“*”=Gﬂ
Py
or re (—)"—1 24
P

Besides providing loans, many banks and financial institutes have
investments schemes on the basis of compound interest on the accumulated
sum. To determine the sum accumulated at the end of a given period of years for
a series of investments of equal magnitude made yearly is obtained as follows:

Let the P be the principle amount of investment made at4he end of each year for
a period of n 'years. Then the accumulation of the tirst year investment with

interest rate ris:

A=P+r"! )
25
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A.l.P(, *r)

Accumulation of the Iaiyufollnvastmentls:
A= P

Adding all the accumulated amounts from year one to the last:

AP e P P HPAHD) T L+ P )+ P28
Writing the above expression of equation 2.5 in ascending order:
A=Pl1+(I+n+(I+1)2+ . +(1+0"" 2+ (1+ 1))
A=P 2£l+r)' _
k=0
The series sum up to:

A=P [1-(l+r) "
I-(1+7r)
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26

Oor

P =Rs 2,00,000
r=0.05
n =15 years

Therefore the amount to be repaig is Calculated by using:

A= P(1-+ r)ﬂ = 200000(1 + 005)15
A=Rs 415,786

Example 2.2: Determine the amount to be invested in 3 company to receive Rs 1 million after 20
years based on an interest rate of 7.5% Compounded annually.

Given that:
A =Rs 10,00,000
r=0.075
n = 20 years
A 10,00,000
ing: P= = 22 = 2,35, ]
Using a+77  1+0075® 35,413.15

Thus an amount of Rs 2,35,413.15 can eam Rs 1 million after 20 years at a
compound interest of 5%.
Example 2.3: A financial company provides a loan of Rs 10 million to a power generating

company. The recovery of the borrowed amount is agreed after the 5 year. What interest rate
the company has to impose in order to compensate for 4% inflation, 5% services and taxes and a

Ccompany profit of 6.5% per annum and the repayable amount.
27
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Ve tha
= Ra 10,000,000
nel
The Il tie ¢ s Axed by the company on the basis of inflation, taxes and
(ol Which 1 obiained by summing up these components:
r= 0044008 «0008 = 0.188 or 18.5%
The amount oaned is Rs 10 x 10°. During the period till recovery, the value of

T relumed amount R sfter 5 years can be calculated by using equation 2.3 in
e foem of

ReNl+ey

R =10x10*(1+0.15%"= Re 20,584,642.20

Example 2.4. AMMMMmlmlnumwmloriuuwrﬁy- Determine
™e amount 1o be invested at the end of each yeer in a financial company for 10 years to

cumuiate Rs 100,00,000 on an interest rate of 5%.
Given that.

A = Rs 100,00,000 = Rs 10 x 10°
r=0.05
n = 10 years.

The amount P to be deposited each year for 10 years of investment with the
company to accumulate amount A will be:

r
i [(l+r)" -l]

0.05
P=10x10% ———=2
X [(1+o.05)'°-1]

P=Rs 7,95,045.75

Illmp:; ::n(:lam the total accumulated amount after 15 years by Investing Rs 200,000
d
m“ electrical distribution company with a financial company at an interest rate of

Given that:
P=Rs 200,000 °

28
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3.8, Depreciation

veral accounting methods th
used 10 calculate the depreciation Cost of an asget over the peri ' .y
oo 1183 rormoas period of its usefy
ife. Becau $h expense, depreciation lowers the reported earnings
of a company while increasing free cash flow, Depreciation ig also referred to the
deciine in the value of a given currency in ¢co
instance, if the rupee depreciateg against th
pay more rupees in order to obtain the original amount of dollars before
depreciation occurred. The depreciation depends on the inflation and interest
rates and also or the value of the shares of the company in financjal market or
k exchange. The calculation of depreciation is based on the scrap value. If P
is the initial cost or capital value of an equipment and S is the scrap value. Then
the depreciation over n number of use servics life of the equipment is:

P-§
e 28

2.7. Salvage Value

Salvage value of the equipment or machinery is the estimated residual

value of a depreciable asset or property at the end of its economical or useful life.
29
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condilion that the amount of salvage is deducied rom what s pad © the insured

in all methods for deiermining depreciaiion (excen! he doubie dedining
balance depreciation method) salvage value i deductes “m the purchase price
of asset. When the cot of an asset & less, iis accumuiaies 2aprecialion equals
its salvage vaiue; then no more deprecialion may be considered.

Example 2.6: A 100kVA distribuion transiormer cosis Rs 2.30.000 and has an esimated usefiy
service life of 25 years. Find the annual depreciaiion amount, assuming that the soap value of
the transformer 1o be Rs 20,000

Given that:
P =2,30,000
S =20,000
n =25 years
- P- '
Depreciation: D = ns=2’30’a25-mm=R38Mmmnm'_

Examplcu:AwM\fAmofapowarmgmmnsmmion,rma
useful service life of 30 years is depreciaied by 3% annually. It is estimated that cost of the sa™°
M”UWMWMMMﬂmwmmww_mm the
8crap value of the equipment and the additional amount needed by the company o replace
same rating generator at the end of its usefud life.
30
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P=10x10*
n = 30 yoars of useful kfe

‘.d.yoormlbo
D=0.03x10x10% . g
~ R8 3.00.000
D= {,‘S
Using: "
a SaP—nD

This additional a@nt can be recovereq through tariff o the consumers during
the course of useful life of the generator.

factor of 0.85 lagging and the company spends Rs 12,00,000 on fuel and 50,00,000 as running

expenditure per year.
Given that:

P=10x 10°

S=1x10°

n = 25 years of useful service life.
Using: D= pP-S

n
AN
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_ 10-x10" - 5 36 x 10°

25

Annual cost of depreciation of the equipment = Rs 3,60,000.
e, the number of units dispatched by

For 60% of generation utilized on the averag

the company:
g=10x10°

nt annually on up keeping = Ci1=

x 0.85 x 0.6 x 8760 = 44.676 x 10° kWh
Fuel cost + Running expenditure.

Amount spé:
= 1.2x10%+5x10°
=6.2x10°
Profit per annum of the company is 10% of the capital cost, which is:
0°=1x10°

Profit = C2=0.1X 10x 1
enerator has to be replaced by a new one with

After the end of its useful life, the g
d would have risen to this value after 25

rating of 18 MVA (since the deman
years). The cost of generator of 18 MVA rating will cost: 18 x 800000 = Rs 14.4 x

10°. The salvage amount will be this amount (Rs 14.4 X 10°) minus the scrap

value:
Cs= (14.4-1)x10°= 134X 10°
Totalcost: C=Cr+Cz* C;=(6.2+1+13.4)x 10% = Rs 20.6 x 10°
 206x10°
icity = = Re 0.46 = 46 p/kWh.
Cost of electricity 21676x10° p
2.8. Taxes

A tax is an involuntary fee paid by individuals or businesses to a
aid in cash or kind (although payments in kind may

government. Taxes may be p
ssiﬁed as taxes in all systems). The means of

not always be allowed or cla
taxation and the uses to which the funds raised through taxation are generally a

matter of hot dispute in politics and economics. The resource taken from the
public through taxation P is always somewhat greater than the amount G, which
can be used by the government. The difference is called compliance cost C, and
includes for example the service cost and other expenses incurred in complying
with tax laws and rules. -

32
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c=P-G
Taxes are most often levied as a percentage, called the |

certain value, the tax base (how much income and assets on a: e
spencs. inheritsi etc). An ad-valorem tax is one where the tax basee i S s
of a good, service, or property. Sales taxes, tariffs, property taxesls o e
added taxes are different types of ad-valorem tax. An ad-valorem tax ?nd \falue
imposed at the time of a transaction such as; sales tax or value addedlj typta"y
put it M ight be imposed on an annual basis (property tax) or in conn atx ( A'T )
another significant event (inheritance tax or tariffs). The alternative to e: '°’I‘ "
taxation is @ fixed rate tax, where the tax base is the quantity of aso;r\:t::;n

regardless of its price. An important feature of tax system is as follows:

1. Flat: The percentage does not depend on the base, hence the tax is

proportional to how much you earn, have, or spend
2. Regressive: The more you have the lower the tax rate
3. Progressive: The more you have the higher the tax rate

Progressive taxes tends to reduce the tax burden of people with smaller
incomes, since it take a smaller percentage of their income. Taxes are also

sometimes referred to as:

1. Direct.

2. Indirect.

In economics, direct taxes refer to those taxes that are paid by the people
imposed. For example, the person who earns

f indirect taxes is borne by

or organizations on which they are
ple, taxes

the income pays income tax. By contrast, the cost 0

someone other than the person responsible for paying them. For exam
ice of the items, so even though the seller sends

on gasoline if included in the pr
the real payer. Indirect taxes aré

the payments to the government, the buyer is
33
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aser of goods or

sometimes described as hidden taxes because the purch |
services may not be aware that a proportion of the price is going to the
rty would be considered an indirect

government. Thus, a tax on the sale of prope
tax, wheraas the tax on simply owning the property itself would be a direct tax.

Supply

Price P

Consumer
Surplus ~__

Producer m S
Q Quantity

01

Figure 2.1: Equilibrium without Tax

Figure 2.1 indicates goods without any government interference. These
goods could represent anything from televisions to labour. At this equilibrium,

quantity Q, of the goods are sold at price P,. The consumer and producer
surplus are both high.

Price P - oy

1

Q Quantity

9‘- .
%

Figure 2.2: Equilibrium with a tax

Figure 2.2 shows the introduction of a very simple tax. The tax is charged
whenever a consumer wishes to purchase a product. The price thus rises to P,
and since fewer consumers wish to purchase the product at the higher price, the

34
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ccurs, shown as region abc in figure 2.3,
dead weight loss or the excess burden of

P
Supply

P 2
Py b

L~ ci i

/ 2 Demand

i
Q2 Q Q

Figure 2.3: Net Societal Loss

2.9. Types of Taxes

With the rapid development in industrial and commercial sectors and the
further demand for more and more products, a variety of taxes have been
infroduced to help financial an.d economic stability. The subject of finance is a
Ccomplex relationship between money circulation, spending and production. A

35
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- we are re-paid in some
simple way of looking at the taxes is whatever we pay; W

| Severa| type Of taxes are
ther form. In the fO"OWi“g sections, it
0 .

discussed briefly

2.9.1. Income Tax

\ ' is commonly a progressive tax because the tax rate increases

oo S8 o8 i it is generally advocated by those who
with increasing income. For this reason, ich than by the poor, even to the
think that taxation should be borne more. by. the' rich tha o may be colleciog
point of serving as a form of social redistribution. Income nividusls). Some
from legal persons (companies) as well as natural persons (in . ductiviy
critics characterize this tax as a form of punishment for economlt:: prol -
Other critics claims that taxation of income is inherently socially intrusive
because enforcement requires the government to collect Iarge- amounts of
information about business and personal affairs, much of which CO““d be
considered proprietary. Where income tax is not collected at source, it I.nay
become easier to cheat by lying about one's affairs. Income tax fraud is a
problem in most, if not all, countries implementing an income tax. Either one fails
to declare income, or declares nonexistent expenses. Failure to declare income
is especially easy for non-salaried wOrk, especially if paid in cash. The
government may then requi 2 that employers report the amounts they pay to
employees. Tax fraud is common way of dodging the authority by not showing
the actual amount of goods sold or the company's loss figures are exaggeratgd.

Income tax, in addition to income, generally takes into account a variety of
factors. Certain expenses, such as work-related expenses, donations to charities
etc, may be tax-deductible: that is, they are subtracted
Exemptions, rebates etc, i

from the taxable revenue.

fight tax fraud using various methog

S, nowadays with the help of computer
databases prepared by National Data

-Base Regulatory Authority (NARDA).
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2.0.4. Caplital Gains Tax )

2.9.3. Poll Tax

| tax,
A pol or Cllpﬂlﬂon tax, Is a tax that levies a sat amount per individual
Poll taxes are regressive, since they take (e 8ame amount of money and hence.
a higher proportion of income for Poorer Individuals as for richer individuals. Pol
taxes are difficult to cheat. A poj| tax may also be called as a payroll tax

2.9.4. Exclees

An excise Is a type of ad-valorem tax that is imposed at the time of a
purchase or sale transaction (sales tax or value added tax) or in connection with
importation across a political border. The tax base may be the purchase price or
the declared value, or some standard estimate of a fair price. For example, the
sales tax on used automobile purchases In several countries is determined with
reference to a published list of prices. The purchase price may be disregarded.

Excises on particular commodities are frequently hypothecated. For
example, a fuel excise Is often used to pay for public transportation, especially
roads and bridges and for the protection of the environment. A special form of
hypothecation arises where an excise is used to compensate a party to a
transaction for alleged uncontrollable abuse; for example, a blank media tax is a
tax on recordable media such as CD-ROM, whose proceeds are typically
allocated to copyright holders. Critics claims that such taxes blindly tax those
who make legitimate and illegitimate usages of the products; for instance, a
person or corporation using CD-ROMs for data archival should not have to
subsidize the producers of popular music. Excises (or exemptif:ns frorh them) Zr:
also used to modify consumption pattems. For example, a high excisé duty

37
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lative to uther goods. Anothe;
rage their use, ro

cigarettes is used to discou arbon-based non

example is a carhon tax, which is a tax on the consumption of ¢
renewable fusis, such as petrol, diesel-fuel, jet fuels and natural gas.

2.9.5. Sales Tax

Sales taxes are a form of excise levied when a commodity s 8old to ity
final consumer. They are generally held to discourage retail sales. The queslion

of whether they are generally progressive or regressive is 8 subject of much
oontroversial debate. It is customary to exempt food, utilities and other

necessities from sales taxes, since people spend a higher proportion of their
incomes on these commodities, so such exemptions would make the tax more
progressive. A common practice of cheating on sales tax is to ask a merchant or
service provider for a cash discount. The merchant pockets the cash and writes
off the merchandise to shrinkage and the state fails to get the tax.

2.9.6. Value Added Tax (VAT)

A value added tax (sometimes called a goods and services tax, as in
Australia and Canada) applies the equivalent of a sales tax to every operation
that creates value. For example, machine manufacturer imports sheet steel, will
pay the VAT on the purchase price, remitting that amount to the government. The
manufacturer will then transform the steel into a machine, selling the machine for
a higher price to a wholesale distributor. The manufacturer will collect the VAT on
the higher price, but will remit to the government only the excess related to the
“value added" (the price over the cost of the sheet steel). Most countries levies
VAT on luxury items and electronic goods, such as automobiles, television sets
etc. Economists have argued that this minimizes the market distortion resulting
from the tax, compared to a sales tax. However, VAT is held by some to
discourage production; for example on firearms, liquor, cigarettes etc. Personnel

computers, for example may be exempted from VAT in order to encourage its
use in education sectors. |
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'2.9.7. Property Taxes

A property tax i ,
real estate. Pro s usually levied on the value of prope
) : perty taxes may be charged on a recurr N O\fvned' usually
certain event. A common type of pr ' ent basis, or upon a
Lwnership of real estate, whe Property tax is an annual charge on th
operty or in case of » Where the tax base is the estimated value nf )
e
P ied or leasod inmmeas-?: Or rented property, the base may be percent:gethef
. T'he two most com o
mon types of event dri
taxes are stamp duty, c ent driven prope
rich is imposed i;:ym harged upon change of ownership, and inheritanceptart:
N tics, 8 contrac any countries on the estates of the deceased. In man;(
: ract needed to have a '
stamp affixed to make it vali
r the stamp is ei ake it valid. The charge
fo p is either a fixed amount or a percentage of the value of ”916

transaction.
2.9.8. Wealth (Net- worth) Tax

This refers to ihe net value of assets, the ones owned solely by individual
or o?mpany or group of companies. The government of many countries will
require decla‘ration of the taxpayer’s balance sheet (assets and liabilities), and
from that ask for a tax on net worth (assets minus liabilities), as a percenta,ge of
the net worth, or a percentage of the net worth exceeding a certain level. The tax

is in place for both "natural” and in some cases legal "persons”.

2.9.9. Toll Tax
ed for a privilege or facility, especially for passage
ad. Toll tax is generally levied on expressways,

highways on which tolls are collected at exit
d private vehicles are charged

Toll tax is a charg
across a bridge or along a ro
motorways, freeways and super
points. Commercial vehicles, fre

differently.

ight trucks an

Example 2.9: An individual draws a salary of Rs 45,000 per month has to pay Rs 1000 as annual
his car and donated Rs 5000 as charity to @

tax with vehicle registration renewal fee on
39
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the first Rs 300,000 and 4.5% above
3% on

tax base ls lculate the gross tax
rered orphanage. The od at sOUrCe, C8 .
govermment reQis deduct

this smount. If Re 1200 per month as income tax s
Nmmhmpoldby\iwhdwidunl.

Annual income of the individual = C1 = 45000x12=

nCcom = Rs 5,35,000
= 540000-5000

i e: C; = Cy - 5000 a - Re 14400
:“.::ducted fromzlnoomo per year at source: T1 12(:(:;) ;

. :T2=Rs
Tax paid with vehicle registration renewal fee: T2 o srs
G p.tax T aoaxaooooo+o.o45(535000—30000()

\'033 . 3 =

=J3g- Tg— T'
tax: Te=Ts
- = 19575—1000—14400= Rs 4,175

2.10. Insurance

ivities of daily life carry the risk of enormous ﬁnancigl loss,
The nofime] B " o a small amount for protection

Many companies and persons are willing to pay . taken 1
against certain risks. The term insurance describes any .measure n for
protection against risks. Insurance is a contract, or pollcy,. wherebyt for g
stipulated consideration, one party (the insurer or updemrlt?r) promls.es to
compensate the other (the insured or assured) for loss on a particular subject of
interest by specified perils or risks. Insurance are of two types: general ang life.
General insurance refers to all types of insurance other than life insurance, which
pays for loss or damages to physical property, and for loss or injury to another
party. General insurance divides into personal lines, for individuals, and
commercial lines, for business owners. In insurance, the insured makes
payments called "premiums” to an insurer, and in return is able to claim a
payment from the insurer if the insured suffers a defined type of loss. This
relationship is usually drawn up in a formal legal contract, also known as a policy.
The policy will specify the perils insured against, limits of insurance and
deductible. The contract will set out in detail the exact circumstances under

which a benefit Payment will be made and the amount of the premiums. When
insurance takes the form of a contract in an insurance policy, it is subject to
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requirements in statutes, administrative agency regulati
10

As such all power station equipments ang personne|
damage by fires, accidents and loss.

NS, and court decisions.
Must be ensureq against

|n.surance attempts to quantify rigk by pooling together a large numb
risks. This makes use of the law of large numbers. As applied to ins y (')f
urance, th
means that the greater the number of similar risks, the greater accurac | ‘|s
which Insurers can estimate the overg]| risk. The business of insura:c: lt'h
sustained by a complex system of risk analysis. Generally, this analysis involv;:
ticipating the likelihood of a parti -
an ) Particular loss and charging enough in premiums
to gu.arantee that lns?red. losses can be paid. Insurance companies collect the
premiums for a certain type of insurance policy and use them to pay the few
individuals who suffer losses that are insured by that type of policy. When an
insured suffers a loss or damage that is covered in the policy, the insured can
collect on the proceeds of the policy by filing a claim, or request for coverage,
with the insurance company. The company then decides whether or not to pay
the claim. The recipient of any proceeds from the policy is called the beneficiary.
" The beneficiary can be the insured person or other persons designated by the
insured. A contract is considered to be insurance if it distributes risk among a
large number of persons through an enterprise that is engaged primarily in the
business of insurance. Warranties or service contracts for merchandise, for
example, do not constitute insurance, since they are not issued by insurance
companies, and the risk distribution in the transaction is incidental to the
purchase of the merchandise. Warranties and service contracts are thus exempt

from strict insurance laws and regulations.

Insurance companies also earn investment profits, because they have the

use of the premium money from the time they receive it until the time they need it

to pay claims. This money is called the float. When t
successful, they may earn large profits, even if the insurance company pays ou

i mpanies
in claims every penny received as premiums. In fact, most insurance comp
. miums. The excess amount that

pay out more money than they receive in pré :

the investments of float are
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they pay to policyholders is the cost of float. An insurance company will profit

they invest the money at a greater return than their cost of float.

2.11. Tariff

Charge to the consumer is on the basis of certain set of rules known ag
tariff. In a power system, the company structures electricity tariff or simply tarif
for consumers for buying electricity from a company and the options and facilities
other than electricity consumpﬁon made available. An electricity tariff highlightg
electricity pricing, which is a schedule of prices that relate to the receipt of
electricity from a specific supply company. In areas where there is more than one
electricity supply company authorized to offer commercial or residential Services,
there is also the chance that the exact price or tariff charged by each Competing
supply company will vary slightly. The price range for the electricity tariff g
structured so that it complies with any local government agency charged with the
oversight of utility pricing within that jurisdiction. Regulatory agencies, such ag
National Electric Power Regulatory Authority (NEPRA) in Pakistan often require
that power companies provide detailed documentation regarding those costs of
operation as a means of justifying a request for a price increase.

Several different factors help determine the electricity tariff that apply in a
given locality. Cost of operating and maintaining the facilities of power generation
and supply must be considered. The raw materials and type of equipment used
in the power generation process have a direct impact on the costs that the supply
company has to bear while producing power for sale to consumers. Besides the
type of equipment and materials used to generate electric power, the number of
available consumers within a given area may also affect an electricity tariff. In
areas where much of the territory covered by the power company is sparsely
populated, the supply company will be expecting a lower return on each unit of
power produced. In ion i
compa:y to remain ;T;;::e:sx: - the ope'rahon o ene e‘mugh o

» the electricity prices will be comparatively higher.
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prOfOU'Td TffeC.t on electricity tariff. For example; during months when the weather
is relatwey.mlid .and consumers require less power for heating or cooling, the
rates may either increase or decrease, baseq on the policies of the company and

standards set by the regulatory authority. During the months when the weather
conditions require heating and cooling,

a similar change in the pricing may take
place,

with some power supply companies reducing pricing due to the increased
demand and others increasing the pricing for the same reason.

An important factor that can affect the electricity tariff is the type of
consumer that is served by the power supply company. In many countries, there
is one pricing schedule for commercial and industrial consumers and a different
schedule for residential consumers. A power supply company may alsc take into
consideration the type of industry of a given business when determining the rates

or pricing that a particular commercial or industrial consumer is charged. For
example, electricity at relatively cheaper rates should be provided to food
industry and textile miils in order to ensure that food and textile items are
available at reduced prices. Otherwise, higher rates of electricity to such
industries would encourage the commercial community to increase their prices
and or reduce their production. On the other hand, there are industries, which
reduces the overall power factor of the system, such as those using large
induction motors or induction type furnaces for scrap melting, may be charged at
a relatively higher rates. Typically, the objective of the supply company is to set
an electricity tariff that provides the business community with reasonable amount
of profit and maintaining a coordination of ‘give and take’ relationship between
different consumers, while remaining in compliance with all laws and standards
set by regulatory authorities. Electricity tariff must not be exploited to produce a
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bresks are given 10 companies for using renewable energy equipment or
adopting sustainable business praclices. For example, individuals or
communilies using solar, wind, or bio-fuels as energy sources may receive tax
credits in some counfries. Some countries attempt 0 reduce the use of non-
renewable energy sources by levying energy tariffs on non-renewable energy
products, such as petroleum or natural gas.

Regulations, customs tariffs, and restrictions often apply to energy
products that are imported or exporied between countries. Before importing or
cxpamgmgyprodudsbet\nenmﬁas,irmmandexponersmust
understand whether any import tariffs or export tariffs will apply to the
M.Anmgyexpmtaiﬁsalypedamnsbﬁﬂinposedonenergy
produasbtmnnoammy.Anewgyhmn.tarin,ontheomerhand, may
boknposedonmgymbemﬁtingamwThesetypesoftaﬁﬁsare
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2.12. Types of Tariff

premises. Figure 2.4 shows typical energy meters.

Sometimes a Supply company may offer 3 flat ra
which case the consumers are charged a fi

amount of electricity units they consume. This

te tariff in certain areas in
xed amount irrespective ' of the

is not very common in Pakistan,
but the Tribal Electric Supply Company (TESCO) of Pakistan charges some

groups of consumers on a flat rate in order to discourage theft and to payback to
the government. The cost of the electricity supply to the consumers may be
broadly divided into fixed costs and running costs. The fixed costs are those,
which have to be met irrespective of the amount of electricity supplied from the
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interest on capital cost, salaries and wages, rentg_
‘ other hand, running costs depends upon the
pplied. These include costs of fyge

nce and up-keeping, replacement

Wmauum "
taxes. Gepreciation of plant. On he
actual amount of slectriclty produced and 8u
(including Wuibricating ofis) and water, mainlena

of eQuipment elc

(a) (b)

Figure 2.4: Energy Meters
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the amount of electricity units Consumeq That i
. IS:

Tariff = Rs xXperkVA - Rs_vper kWh
Tariff = R
o iff sxperkW+RsyperkWh

(a) (b)
Figure 2.5; Maximum Demand Indicator (a) Digital (b) Analog
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pased On the installed capacity of all
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ne fived component of the tariff ;m fxed portion based on KVA rating or
ises.

the equipment aac rrespective of whether a consumer uses or not
pe ' ted-that power factor plays an

W * elactricity. It must be N0
vied on the kVA rating of the installed

equipment consume
o ' te foed 0% ¢ high power factor
t whereas; Nl
increases the fixed cos
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2.13. Objectives of Tariff

: and the
Electicty tarf forms a relationship between the supply compary t an

sumers. The considerations for setting of tariffs murst‘ take in to a.cc.:qun' a
element of providing a reasonable basis for pricing electricity, may be divided into
four main groups; socio-economic, political, technical and financial. Inevitably,
these four groups cannot be considered independently and more often there are
conflicts between two or more of these. The economic principles are inclined to
be the most important, and tend to be influenced by theories developed to
account for observed or anticipated situations. Since it is not possible to lay down
a nom for human behaviour, the designer of tariff is obliged to make various
assumptions in formulating tariff, while recognizing the element of doubt that
arises from these assumptions. The socio-political aspects, on the other hand,
are determined by public opinion, rather than by theory and reasoning. Those
elermined by public opinion may often overrule economic

» and are outside the designer's competence. Public opinion is

dremely difficuit to define and can be influenced b :
o %eaing with fnanciay Conmidarat y consumer education. In
With the practc rations, the designer of tariff s mainly concerned
©f recording and supervisin th ;
g the financial aspects of the day-to-
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day operation of the electricity Supply ¢
gnsure that consumers are chargeqy for a

and the like. It is necessary that e elec
cost of production of electricity,

Mpany, of finding Practical methods to
nd pay for their electricity consumption

tricity tariffs shoyiq reflect correctly the

Tariff structure is essentially intended to recover

in the generation, transmission and distribution of electricity. Particular emphasis
is laid on the method of production of g€neration. Not only do these different
methods of generating electricity haye Widely varying average and marginal costs
of production, but they also vary Substantially in the Proportions of fixed and
variable costs. Consequently, the overall cost structure as it affects tariff wil
change as the proportion between these methods of production changes. For
example, the cheapest form of energy is from hydropower, although it requires
high capital investment. Gas turbines and diesel generators, on the other hand,
do not need such high capital investments. However, their operating costs are
extremely high depending on the prize of fuel. If electricity is produced using
more gas turbines and Diesel plants and less amount of hydropower, the high -
operating costs will have to be recovered by means of tariffs. This is why the
introduction of fuel adjustment charges is necessary to be incorporated in tariff
from time to time. The major objectives of setting tariff to charge consumers are

fixed and variable costs

as follows:

1. Recovery of cost of electricity produced at the power station. :
2. Recovery of the cost of capital investment in transmission and distribution

systems. |
3. Recovery of the cost of operation and maintenance.

4. A suitable profit on the capital investment.

2.14. Features of Tariff

-fact there is no
energy.

| i ' In
: ne in present times.
Electricity is the need of everyp

ible form of
the most flexible
since it provides
sector without electricity 19
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sod and 18 unable to decide about the tariff

fu
et can get o0 whero there are a number of electric

it which he 8 charged In case . which cOmpany to choose is often a big
' ation,

power Py COTPE ¢ e following salient features.
5 tact must have i
Quaston The

1 Proper Return
2 Famess
1 semphicity and Understandabillty
4 Reasonadle Profil
£  Aftractve
v demand of a consumer is 40 A at 230 volts at unity power factor. His

Example 2.13: The average
total energy consumption annualy
sours use of the demand per annum plus Re 1 for

o me consumer and equivaient fiat rate
Gwven that

Energy: £ = 10000 kWh

Current: / = 40A

Voltage: ¥ = 230 volts
The power demand of the consumer is: P = VI cosp = 230 x 40 x 1 = 9200 W or
9.2 KW. Electricity consumption for the first 500 hours is: 500 x 9.2 = 4600 kWh.
Since the cost of electricity is Rs 2 per kWh of for the first 500 hours, therefore

is 10,000 kWh. If the unit rate is Rs 2 per kWh for the first 500
each additional units. Calculate the annual bill

the consumer has to pay:
4600 x 2 = Rs 9200 ‘

For the remaining units, that is: (10,000 — 4600) = 5,400, consumer has to pay:
5400 x 1 = Rs 5400

Arnual bill is therefore: 9200 + 5400 = Rs 14,600

The fiat rate equivalent is: 5600 =Rs 1.46 per kWh.

10,000

Example 2.11: An electric supply company generates 100 MW B0 ..X% ' units are rene’ ed
M by a load center with an aggregate demand of 130 MW. ihe transmission and
mmusasamto15%basedontheunitsreceived.‘l‘heannualexpensasof

h
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the company are: Fuel and operati

depreciation and insurance on  th ing cost: Rs 90,00,000. Fixed charges including inte

transmission and distribution of e capital amount: Rs 3500000 and fixed ch rest,
iscellaneous and maint of Rs 36,00,000. Assume 90"/' fuel t e

" enance. Work out o fuel cost 1s essential to

i a two- ]
(runnlng) cost to find the actual cost of electricit part tariff on the basis of fixed and operational
y.

In a two-part tariff, the fi
' xed cost refers to
the cost kW
d part refe . per or kVA and the
seco P. rs to the running or operation and maint
Annual Fixed Charges: ' nlenance cost
D . -
C?Precuatlon with insurance and interest = Rs 35,00,000
e ost of transmission & distribution = Rs 36,00,000
Total fixed charges i o
ges are obtained by summing thg above figures. Thus the total

fixed charges are: Rs 71,00,000. Therefore:

Cost per kW of demand: = 71,00,000 _
"~ 130000 = Rs 54.61 / kW / annum

Annual Running Charges:

Operation and maintenance charges = 0.9 x 90,00,000 = Rs 81,00,000

Fuel and operating cost = Rs 90,00,000
Total running cost = 8100000 + 8000000 = Rs 1.71 x 107
Transmission line losses = 0.15 x 30 x 10° = 4.5 x 10° kWh
Number of units dispatched = 30 X 106 + 4.5 x 10° = 34.5 x 10°
. . . 1.71x10’
Cost per unit of electricity = = Rs 0.49 / kWh.
P - W= 345x10°

To round up, the two-part tariff is = Rs 55/ kW + Rs 0.50 / kWh per annum.
he basis of fixed charges of Rs

ompany offers electricity on t
nnum for the first 500 units and

te of Rs 4.0/ kWh pera

Vv’
Example 2.12: An electricity supply €
e number of units per annum for which the

100 plus Rs 3 / kWh or alternatively atara
Rs 7.0 for the remaining units consumed. Calculate th

two tariff options will be the same. |
Let us suppose that the number of units received are E kwh. Therefore,

the annual charges due to the first0
C, = Rs (100 + 3E)
51

ption are:
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«Rs (7K ~ 1500)

Comparing the two options: Cr = C2
(100 + )= (TE - 1500)

mnwuﬁ.wwz
£ = 400 kWh.
opﬁonsmuidbavothosamefeatures.

o
oodol.'»xw‘uwolmidlyconsmwdannuanybvan

.—wm.m
Rs 5/ kWh.

) Two-part teniff: RusOIKdeaxinunmndlyeaH
() Variable teriff.

For the first 250000 kWh: Rs 8/ kWh

For the next 750000 kWh: Rs 6/ kW

For the next 1000000 kWh: Rs 5/ kW

For the next 150000 kWh: Rs 4/ kW

For the remaining kWh: Rs 3/ kWh

Amualmyunitsconsumed:5=5x10°kWh

Maximum demand: 1500 kWh

Part (8): Costofolecuidt)ﬁ=650x(1500)+5x(5x10°)
= 975000 + 25000000 = Rs 2,59,75,000

pat():  For the first 250000 kWh: = Rs 250000 x 8 = 2x 10°
For the next 750000 kWh: = Rs 750000 x 6 = 4.5 x 10°
For the next 1000000 kWh: = Rs 1000000 x 5 = 5 x 10°
For the next 1500000 kWh: = Rs 1500000 x 4 = 6 x 10° .

Remaining units: 5 x 10° - (0.25 +0.75 + 1+ 1.5) x 10° = 1.5x 10°
Cost of remaining units: = 1.5x 10°x 3 = Rs 4.5 x 10°
Total cost = (2 + 4.5+ 5 + 6 + 4.5) x 10° = 22 x 10° = Rs 2,20,00,000
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