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ABSTRACT

A lot of effort has been directed for gas network design in this country. The proposed gas network

will be considered as part of the existing gas pipeline network. One oflhc objectives ofth!s project

work is to identify the parameters affecting economic viability of the Purbaehal project, optimize, in

terms of profitability, the gas transmission network and evaluate the economic viability of the

"Purbaehal project", The main outcome oflhis project is: an inclusive economic analysIs report of

the "Purbaehal Projcd' which will investigate the financial viability of the project In this project

work, a financial profile has been built for fmding net present value (NPV), benefit cost ratio (BCR)

and internal rate of return (lRR) on the basis of 20 year project life. The proposed gas network that

includes new aspects of designing may be fruitful for new network designing purpose in our gas

distribution sector.
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'CHAPTER-'I-

INTRODUCTION

l.t INTRODUCTION

Natural gas is Bangladesh's only significant source of commercial energy. The

Government of Bangladesh estimates that natura] gas accounts for 80 percent of the

country's commercial energy consumption. Four distribution companies are providing gas

supplies to the customers throughout the country; these are Titas Gas T & D Co. Ltd

(TGTDCL), Jalalabad Gas T & D Systems Ltd (JGIDSL) Bakhrabad Gas Systems Ltd

(BOSL), Pashchimanchal Gas Co. Ltd. (POCL). Gas consruning sectors of this country are

Fertilizer Factories, Power Plants, Industries, Commercial and Domestic etc. A corporate

body "Petrobangla" nndcr the Ministry of Petroleum, Energy and Mineral Resources

supervise the activities of four separate distribution companies in the country, along with

other seven Exploration, Production, Transmission and Mining Companies.

Among the four distribution companies of the country, Titas Gas T & D Co. Ltd. is the

pioneer gas company engaged in gas transmission & distribution bussiness. Presently this

company is facing difficulties due to the higher "System loss" and "low pressure" of gas in

the distribution pipeline network. It is aided by faulty system design, lack of control and

monitoring, poor organizational and pay structure of the companies and unplanned growth.

The gas distribution Pipeline system of the Company has been built during seventies. With

the rapid industrialization, present trend of construction of high rise buildings, the

load/demand has increased tremendously, which results inadequate capacity of the present

distribution network.

The perfonnance of the proposed gas network, such as efficiency, flow rate, gas regulation,

cost and losses etc. vary according to the rating, quality and application of the pipeline. To

improve the performance and the quality of the gas network the design of the system

should be efficient from the viewpoint of economical and technical aspects.

- 1 -



1.2 BACKGROUND OF THE STUDY

Titas Gas T & D Co. Ltd. (TGTDCL) was formed in November 1964 as a join stock

Company (Under the Company's Act 1913) of the central Government of Pakistan the

Shell Oil Company, with a view to transmitting and distributing natural gas to the Dhaka

city after the discovery of a new gas field called "TITAS" located within the close vicinity

of the present Brahmanbaria district of Bangladesh. The authorized capital was Taka 17.8

million only, divided into 17800 shares of Taka 10.00 each.

After the liberation war, certain national priorities were set by the Gov!. and significant

changes were brought about in the management of development activities. A no. of sector

corporations was fonned and each of them was entrusted with the operation and

management of the units under it. In March 26, 1972 Gov!. has formed "Bangladesh Oil,

Gas & Mineral Corporation (BOGMC) under the Presidential Executive Order and rites

Gas T & D Co. Ltd. has become an enterprise of BOGMC. Tites Gas T & D CO.Ltd.which

was earlier established as a joint stock company with 90 percent share capital of the Govl.

of Pakistan natural1y vested to the Gov!. of the People's Republic of Bangladesh and rest

10 percent share capital of Pakistan Shell Oil Company was transferred to the newly

formed Bangladesh Shell Company. During 1975, under the nationalization program, Gov!.

has, brought back 10 percent share of Shell Oil Co. and Tites Gas T & D Co. Ltd. has

become a 100 percent Government owned company. Meanwhile, in the year 1974,

Bangladesh Oil & Gas Corporation I (petrobangla) and in the year 1975, Ministry of

Energy & Mineral Resources had been fonned. TGTDCL has been placed under the

administrative control of the newly formed ministry along with. Pctrobangla and its

subsidiary Companies. At present TGTDCL has spread out its network around Dhaka city,

greater Dhaka, greater Mymensingh, B-Baria and Tangail district.

On the other hand the population of Dhaka city is increasing at a dreadful rate and the city

is expanding rapidly towards Narshingdi, Savar, Gazipur, Jamalpur areas. To resolve the

housing problem of Dhaka city dwellers a new project named "Purbachal" has been taken

by "RAJUK" to establish a new urban outside Dhaka between Narsigdi and Gazipur

-2-



district. To transmit and distribute gas to the proposed new city new gas network has to be

set up and Titas Gas T & D Co. Ltd. (TGTDCL) has been given the responsibility for this

job. As TGTDCL is a profit seeking organization it must find out whether the project is

profitable for the company or not.

1.3 OBJECTIVE OF THE PROJECT

With the rapid industrialization and population growth, country's natural gas requirement

has increased to a great extent. The industrial zones are gradually extending in the direction

of Bhaluka (Mymensingh) and Mirzapur (Tangail). On the other hand, to resolve the

growing housing problem of the Dhaka city dwellers, RAJUK is planning to construct a

new residential area at the outskirt of Dhaka city, named Purbachal. TGlDCL has to

extend its gas distribution network in "Purbachal". Economic evaluation, in terms of

profitability, will be essential prior to construction. This research aims at optimIzing the gas

transmission and distribution network system and analyzing the feasibility of establishing

new gas network at Purbachal.

The objectives of this project are:
a. Identify the parameters affecting economic viability of the Purbachal proje<:t.

b. Optimize, in terms of profitability, the gas transmission and distribution pipeline

network system.
c. Evaluate the economic viability of the "Purbachal Project",

The main outcomes of this project arc: a) an inclusive economic analysis report of the

"Purbachal Project" which will investigate the financial viability of the project, b) A study

for maximiodngprofit of"Purbachai Project".

- ) -



1.4 METHODOLOGY

The project will follow ~he steps given below:

a. Estimate the scope of Purbachal in terms of area and population.

b. Estimate gas consumption volume.

c. Find out the financial requirements for infrastructure.

d. Find out the constraints for economically optimizing the project.

e. Formulate thc Linear Programming model.

f. Find out the economic parameters using suitable engineering economy technique such

as IRR, NPV and Payback Period.

-4-



CHAPTER-II

NATURAL GAS: BANGLADESH CONTEXT

2.1 NATURAL GAS RESERVE

Natuml gas reserve estimates vary widely for Bangladesh, Oil & Gas Journnl (OGJ)

reported that Bangladesh had 5 trillion cubic feet (Tef) of proven natural gas reserves !IS of

January 2006, down significantly from OGJ 's January 2005 estimate of 10.6 Tcf. It is not

clear why the large downgrade of Bangladesh's natmal gas reserves occurred. In mid-2004,

estimates from state-owned Petrobangla put net proven reserves allS.3 Tef. Bangladesh's

Ministry of finance estimated in 2004 that the country holds 28.4 Tef oftota! gas reserves,

of which 20.5 ref is recoverable. In June 1001, the U.S. Geological Survey estimated that

Bangladesh contains 32.1 Tef of additional "undiscovered reserves."

While estimates of the country's reserves vary, natural gas is Bangladesh'5 only significant

source of commercial energy. The government of Bangladesh estimates that natural gas

accounts for 80 percent of the country's commercial energy consumption. In 2004,

Bangaldesh produced 463 billion cubic feet (Bet) of natural gas, up from 429 Bcf in 2003

and more than doubling the 1994 level. Despite increasing production levels, Bangladesh

has never been a nct exporter of natural gas, Given the uncertain size of the country's

natural gas reserves, the government has been reluctant to export natural gas and has

instead focused on meeting curren! and future domestic energy needs.

2.2 PRODUCTION & EXPLORATION

Natural gas exploration and production is dominated by three state-owned companies, all of

which are subsidiaries of Petrobangla. Bangladesh's largest gas production company,

Bangladesh Gas Fields Company Ltd. (BGFCL), operates the Titas, Bakhrabad, Narsingdi,

Habigonj, Feni, Begumganj fields. BGFCL produces roughly half of the country's total

natural gas production.

- 5 -



The Sylhet Gas Field Company Ltd. (SGFCL) is Bangladesh's second largest production

company, producing 162 MMCFD of natural gas. SGFCL operates.the Sylhet, Kailashtila,

Kailashtia, Rashidpur, and Beanibazar gas fields. The third state-owned company involved

in natural gas production and exploration is BAPEX, which produces about 58 MM:SCFD

of natural gas from the Salda and Fenchuganj fields.

To encourage natural gas exploration, the government opened the natural gas sector to

foreign investment in 1993, after initiating the First Bidding Round of Production Sharing

Contracts. Foreign companies today produce over 6000 MMSCM of natural gas from four

gas fields. The leading foreign producer is Chevron, which produces natural gas from the

Jalalabad and Moulavibazar and Bibiana fields. The UK's Cairn Energy is the second

largest foreign natural gas production company, producing natural gas from Bangladesh's

lone offshore gas field at Sangu. Canada's Niko Resources has been involved in disputes

with the government after two blowouts that occurred in 2005 at the company's Chattak

(formerly known as Tengratila) gas field.

There are several other fields that may prove to hold additional natural gas resources.

Petrobangla estimates that the Bibiana field, currently operated by Chevron, may contain as

much as 2,4 TCF in recoverable natural gas reserves. Offshore natural gas fields also

present large possible reserves, although minimal offshore exploration has occurred to date

due to lingering border disputes with India and Myanmar.

-6-
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Figu~ 2.1: Nnturnl Gil' Production in RlInf;'.de\h (2001-2008)

2.3 PIPEUN~:"~

2.3.1 ()omestlt
•

BnnglDdesh's domestic naluml Grul Tmnsmission Pipeline Network is opcrutal by the Gas

Tmnsmission Company l.td. (OTCl.). II subsidlllJ)' of I>elrobanglll. 'The: company bcgnn

"ith the 194 Km pipeline collIleCting lite KIlHnshtilo gas field 10 Ashugnnj. Later GTC!.
implemcrlloo the 65 Km Ashugnnj-Balhmb:KI pipeline, which completed the

intet=IlIlC'Ction of the Olllional gn.~grid. OTCL cum:ntly opero.tes 770 Km of tmnsmissioll

pipeHne:o;nndis the sole lllI.tumlgas transmission company in Bnngllldesh.

Most of Bangladesh's pipeline nern'Ork is conccntmlcd in the more populated nnd

developed ClISlem7.one of the country. In 2000. Bangilldesh completed a 33 Km pipeline

along 1M Jl\I1lUJUIRi\'Cf, which 5eparntcs the eastern lind ••••;estern parts of the country. In

2001, this pipeline ",as extended 10 the BnghtJ.btui Natural GIlS-Fired POVol:TPllUIl, und II

- 7-



network of pipelines in the west is now starting to take shape. In June 2006, the

Government of Bangladesh and the Asian Development Bank (ADB) signed a $230 million

loan package to improve Bangladesh's natural gas infrastructure, specifically designed to

aid economic development in the wcstern part of the country. According to the ADB, the

project includes four gas transmission pipelines, measuring 220 miles, which will transport

about 360 MMCFD of natural gas to the 15 million people living in west Bangladesh.

2.3.2 International

Since 1997, Bangladesh has been working to reach an agreement with its neighbors for the

establishment of a 560-miie pipeline to transport natural gas from Myanmar to India

through its territory. The project has not yet been approved, the fate of which will depend

upon India and Myanmar accepting trade concessions and other stipulations. So far, India

has not accepted the demands of Bangladesh, and GAIL, India's state-owned pipeline

operator, completed a feasibility study in June 2006 of an 870-mile pipeline from Myanmar

that would circumvent Bangladesh altogether. However, this option would significantly

increase transport costs of natural gas from Myanmar, and the pipeline would have to travel

through unstable areas in northeastern India.

- 8 -



CHAPTER-III

LITERATURE REVIEW

3.1 PAY BACK PERIOD

Evaluating capital investments for additions or modifications to warehouses, for

replacement of equipment or for entirely new facilities is a complex activity which involves

numerous [mandai, competitive and other considerations. The financial aspect of capital

investments is addressed and it is shown how ten ditTerent investment criteria can be

brought to bear on the capital investment issue. The len investment criteria consist of five

primary criteria and five secondary criteria. The primary criteria are payback period in

years, non-discounted rate of return on investment, internal rate of return, Baldwin rate of

return, and benefit cost ratio, All ten criteria are described and suggestions are made when

each criterion is appropriate. [1]

In response to a call for more research on the "why" of capital budgeting practices, a

survey was sent to the Fortune 500 firms to (l) look at the detailed reasons they used

particular capital budgeting techniques, (2) to determine if and why they had changed their

emphasis on any of those techniques in the last five or ten years, and (3) to explore the

importance of strategic considerations in capital budgeting. Detailed reasons and their

rankings are given for the choices of payback, discounted payback, accounting rate of

return, internal rate of return, modified internal rate of return, profitability index, net

present value, and other miscellaneous techniques, [2]

-9-



3.2 INTERNAL RATE OF RETURN (IRR)

Examines the problem of multiple solutions in relation to the use of the internal rates of

return (lRR) as a decision-making criterion. Attempts to show that positive multiple IRRs

occur only in a limited number of cases and in such cases the IRR is not the appropriate

measure of return. Argues instead that the true rate of return for such projects is shown to

be dependent on the cost of eapital. Suggests two methods to deal with this problem: the

extended yield method and the return on invested capital method. [3]

Papers by Wyatt (Wyatt, 1984) and Hall (Hall, 1985) have addressed the subject of

property performance measurement in this journal, and the topicality of the subject has

been ensured by the response to Hager and Lord's paper to the Institute of Actuaries (see

Editorial, Journal of Valuation, 3: and Brown, 1985). However, the measure employed has

not been the subject of detailed analysis, and at various times the time weighted rate of

return, the money weighted rale of return, the internal rate of return and others have been

suggested as the appropriate measure. It is not even clear whether MWRR and IRR are

identical measures. This paper examines alternative measures and demonstrates the

difference between MWRR and IRR and makes recommendations of the correct measure.

[41

- 10 -



3.3 INTERNAL RATE OF RETURN (IRR) ANDNET PRESENT VALUE (NPV)

Despite its shortcomings, the IRR method continues to be a widely employed evaluation

technique in capita! budgeting. This paper demonstrates the reasons for its continued

popularity. Specifically, the non-requiremeut of a discount rate is suggested to be an

important factor in the choice of IRR ovcr the NPV criterion. A major implication is that

managers face a very elusive, or stochastic, discount rate for NPV analysis. Thus, the

aversion to NPV may go beyond simple aesthetics. [5)

Methods of capital budgeting have been well established in the finance literature as well as

in corporate practice. In general, the discountcd cash flow methods (IRR, NPV, PI) are

considered to be superior. An investment project is therefore acceptable (at least in

financial tenns) when its net prcsent value is positive or its internal rate of return is above

the specified cut-off rate. In case of capital rationing, we allocate funds and consequently

approve projects in descending order of their profitabillty Index to make sure we obtain the

maximum present value per dollar invested. [6J

- 11 -



CHAPTER-IV

DETAILS OF PROPOSED AREA (PURBACHAL)

4.1 BACKGROUND

At present TOrOCL has spread out its network around Dhaka Metropolitan city, greater

Dhaka Area, greater Mymensingh Area and B-Baria. On the other hand, recently ~RAJUK"

has initiated a new project named "Purbaehal" to establish a new urban areaoutside Dhaka

between Narsingdi and Gazipur district. Titas Gas T & D Co. Ltd. (TGTDCL) has been

entrusted with the responsibility of setting up new gas network to transmit and distribute

gas to the proposed new city.

Dhaka Metropolitan city has now been turned into the busies! & densely populated city.

Presently about 120 million people reside permanently in Dhaka city, the capital of

Bangladesh for service, business and other purpose. Dhaka is expected to take new shape

of a Mega city within 2005. The dwelling places required for this large number of people

are very inadequate. As a result, the residential areas of Dhaka city are tuming into

overcrowded dirty localities day by day and creating unhealthy environment causing

damage to the natural scenario of the Metropolitan city.

It is possible to reduce the pressure of population of Dhaka city to a great extent by

developing the surrounding area of Dhaka city in a planned way and establishing

permanent residential accommodation for these vast population. The proposed new

residential town will be established in area between Rupganj Upazila of Narayanganj

District and Kaligonj Upazila of Gazipur District. The total area of the project is

approximately 6150.00 acres. The project area consists of red soils and not so suitable

efforts for agriculture and mixed with low lying and hilly undulated land.

- 12-



4.2 TITAS FRANCHISE AREA (TFA)

TGIDCL has its 20", 16", 12", 8", 6", 4", 3", 2", I" dia gas network within Dhaka

Metropolitan city, MWlshigonj, Manikgonj, Narayangonj, Narsingdi, Gazipur,

Brahmanbaria, Tangail, Kishoregonj, Mymensingh, Jamalpur, Netrokona, Sherpur.

(Figure-4.1)

4.3 DESCRIPTION OF PROPOSED AREA

Proposed "Pui:bachalNew Town Project" is situated at a distance of 16 km from zero point

of Dhaka between Rupgonj Vpazila of Narayangonj District & Kaligonj Upazila of

Gazipur District in between River Balu and Sitaiakha.

Objectives of the Project are:

• To reduce the pressure of population in Dhaka city by creating opportunity of residential

accommodation of the city dwellers in the vicinity of the city.

o To maintain the balance of environment by proper Urbanization. To create environment

friendly and sustainable atmosphere.

• To reduce the existing acute problem of housing.
• To expand civic facilities by urbanization to the near by and surrounding areas gradually.

• Development of new township and to expand economic facilities.

o To mitigate future housing demand.

The project area is divided into thirty sectors. The Purbachal New Town project will

connect Dhaka through a six-kilometer eight-lane highway and will house more than

300,000 people. Purbaehal land has been divided into four major areas including a

residential area of 2,521.92 acres, a commercial area covering 369.59 acres, industrial and

institutional areas occupying 123.52 and 129.53 acres, respectively. Rajdhani Unnayan

Kartripakkha (Rajuk), the Dhaka City Development Authority, which is in charge of the

project, allocated 2,961 plots to non-resident Bangladeshis out of 33,000 in 2003 in an

unprecedented move, aiming to inject more foreign currency into the economy. Some parts
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of the project sile are 20 to 30 feet below normal land level, and the government is filling

the area by bringing in soil. Following this, land-leveling and other enabling works will be

carried out. The proposed plan ofPurbachal New Tovm is shovm in Figure- 4.2.

This will be followed by the construction of a road network, community areas, schools,

hospitals, cable network for power supply, gas network for gas supply and a pipeline

network to bring water for residents. A network of lakes and parks will complement the

landscape.

About 40 pe~ cent of the 33,000 plots have been allocated. The rest will be distributed

through a lottery among the applicants who are Bangladeshi citizens. However, according

to the commitment; the government gives preference to non-resident Bangladeshis.

More than 10 million people live in Dhaka, Bangladesh's political and commercial capital.

Property developer's say the project will help ease the growing housing problem of Dhaka,

one of the most densely inhabited cities in the world. Real estate and construction are

among the fastest growing sectors in the country. A number of foreign investors including

India's Sahara Group is planning to develop tovmships in large suburbs of Dhaka and

Chittagong because the demand for housing will continue to grow.

4.4 DESCRIPTION OF PROPOSED GAS NETWORK

A 20" dia transmission line of 1000 Psig will supply gas to Station -I which will be the

combination of City Gate Station (CGS), Tovm Bordering Station (TBS), District

Regulating Station (DRS). The proposed area for station -1 is Sector - 4. A 300' x 250'

land is needed for Station -1. In proposed COS, the pressure of the pipeline will be will

lowered from 1000 psig to 300 psig. The inlet ofTBS will be 300 psig and the outlet will

be ISO psig. The pressure of the ISO psig pipeline will be brought dovm to SO psig through

DRS. For proposed TBS and DRS 100" x 150' land is needed. RAJUK has agreed to

allocate necessary land/area for proposed Station "2, Station-3, and Station-4 at Sector 13,

23 and 26. These three stations will be the combination ofTBS and DRS. The four stations

will act as a source to form a rectangle shape gas pipeline network and will be connected to
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each othcr by 14"DN x 300 psig Distribution Main line. From the four stations 12", 8",4",

2" dia gas pipeline network will be constructed to form the backbone of gas supply to the

customers of the tOWIl.The schematic diagram of proposed gas infrastructure is shoWIl in

Figure-4.3.
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DN 14"x300 PSIG PROJECT COMPONENT:
STATION.3 C----------------------- STATION-4 H,\T10~ CO~STlWCflO~:

TBS+ORS TBS+DRS • CGS (C>pocJly:200 MMSCFD): I NO.
• TBS & DRS (C'podl): 5(1MMSCFD): 1 so.

/,
FIFE LIII"E COSSTaUCTlO.'1:

1 " • DN 10" X 1000 I'SIG: I~ KM
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~
.DSH"X~OPS[G- DN 2" X 50 PSIG 1 'OS 4"X50PSIG

00 1~
: ON 14"x300 PSIO : ~

.DS 2"X50PSIG

0
0 1------------------------------, ~M

;,'; I I g- 1 I~
Z 1 ON 12" X 50 PSlG -,- 100-0 1 -;;:1" DN 8" X 50 PSIG " 10

// DN 4" X 50 PSIG
, , 11 ,, ,

1 , DN 2" X 50 PSIG , 1, ,
1 / ',I/ 0:STATION-I DN20"xlOOOPSIOXI5KM

STATION-2 --------------------------------------------~- ,
TBS+DRS DN 14"x300 PSIG CGS+TBS+DR )% NARSTNGDI

\
Figure 4.3: Schematic gas infrastructure for Purbacbal area (Sector 1-30)
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CHAPTER-V

FINANCIAL EVALUTION CRITERION

S.l INTRODUCTION

The idea of this economic accounting originated with Jules Dupuit, a French engineer

whose article in 1848 is still worth reading. The British economist, Alfred Marshall,

fonnulated some of the fonnal concepts that are at the foundation of eBA (Cost Benefit

Analysis). But the practical development of eBA came as a result of the impetus

provided by the Federal Navigation Act of 1936. This act required that the U.S. Corps of

Engineers carry out projects for the improvement of the waterway system when the total

benefits of a project to whomsoever they accrue exceed the costs of that project. Thus,

the Corps of Engineers had created systematic methods for measuring such benefits and

costs. The engineers of the Corps did this without much, if any, assistance from the

economics profession. It wasn't until about twenty years later in the 1950's that

economists tried to provide a rigorous, consistent set of methods for measuring benefits

and costs and deciding whether a project is worthwhile.

5.2 PROFITABILITYANALYSIS

Soundness of a project from financial standpoint should be checked before going for the

construction of the project. Financial analysis of development project deals with review

of profitability analysis and cost effectiveness analysis. Profitability analysis will help

identify the key variables which influence the project cost and benefit streams.



For long term investment decision making that is for capital budgeting following techniques

commonly used:

1. Pay-Back Period (PBP)

11. Net Present Value (NPV)

lll. Internal Rate of Return (IRR)

iv. Benefit Cost Ratio (BCR)

The first three profitability indicators Le. NPV, BCR and IRR takes into aecolUlt the relative

time value of money and benefit flows tluough the process of discounting.

5.3 PAYBACK PERIOD

The payback period is the expected number of years to recover the original investment.

Payback Period = (number of required completed years) + Amount required I Cash Flow

in the year of full recovery ofinvestrnent

Example:

Year Cash flow (project A) Cash flow (Project B)

0 (5000) (SOOO)

1 2500 600

2 2200 1600

3 1300 2500

4 1000 3100

Payback Period (A) = 2+ 30011300 = 2.23 Years

Payback Period (B) = 3+30013100 = 3.097 Years
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5.4 TIME VALUEOF MONEY

In the e<:onomicor financial analysis of a project, the flows of costs and benefits are

basically considered over time. Time, therefore, is an important dimension of any

investment decision. Time involves sacrifices in the present over future. The normal

expectation would be that benefit accrumg in the future should be sufficient to

compensate for the sacrificc in the present. The techniques of discounting and

compounding are the two basic ways of taking the time value concept of money into

consideration.

5.5 NETPRESENT VALUE(NPV)

5.5.1 Concept
NPY is an indicator of how much value an investment or project adds to the value of the

fum. With a particular project, if C, is a positive value, the project is in the status of

discounted cash inflow in the time of I. If C, is a negative value, the proje<:tis in the status

of discounted cash outflow in the time of f. Appropriately risked projects with a positive

NPY could be accepted. In financial theory, if there is a choice between two mutually

exclusive alternatives, the one yielding the higher NPY should be selected. The following

sums up the NPYs in various situations.

5.5.2 Decision Rule

If...

NPY>O

It means.., Then...

the investment would add value to the the project may be accepted

firm

NPY<O

NPY=O

the investment would subtract value

from the firm

the investment would neither gain nor

lose value for the firm

- 21 -
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We should be indifferent in the
decision whether to accept or
reject the project. This project.
adds no monetary value. Decision
should be based on other criteria.



However, NPV = 0 does not mean that a project is only expected to break even, in the sense

of undiscounted profit or loss (earnings). It will show net total positive cash flow and

earnings over its life.

Net present value (NPV) is a standard method for the financial appraisal of long-term

projects. Used for capital budgeting, and widely throughout economics, it measures the

excess or shortfall of cash flows, In present value (PV) tenus, once financing charges are

met. By definition,

NPV'" Present value of net cash flows.

Fonnula:

Each cash inflow/outflow is discounted back to its PV. Then they are summed.

The Net Present Value (NPV) of a whole income stream is the sum of these present values of

the individual amounts in the income stream. !fwe still assume that income comes or goes in

armual bursts and that the discount rate will be constant in the future, then the NPV has this

formula:

\\!here,

NPV=:t b;-c;
<=,(l+r)i
b.-c. b,-c, b,-c, b,-c.NPV= ,+ 1 + ,+ +---
(l+r) (l+r) (I+r) (l+r)"

(5.1 )

b,

0,

,
I

benefits derived from the project in year i.

Cost (investment, operating and other associated expenses)

IncUlTedby the project in year i.

discount rate

time period which runs from year zero to year n.
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5.6 DISCOUNTIN(i

5.6.1 Discount Rate

The rate used to discount future cash nows to their present values is a kev vanablc of this

process. Many people believe that it is appropriate to use higher discount rates to adjust for

risk for nskier projects.

NPV value obtained using variable discount rates (if they are kno\oVll)with the years of the

investment duration better relleds the real situation than that calculated from a constant

discount rate for the entire investment duration.

To some extent. the selection of the discount rate is dependent on the usc to which it will be

put. If the intent is simply to determine whether a project will add value to the company,

using the fInn's weighted average cost of capital rnllY be appropriate. If trying to decide

bem-cen alternative investments in order to maximize the value of the fIrm, the corporate

reinvestment ntle would probably be a better choice.

c ••••"""" and "",""",'" c.," F•••.••

"0000

20,000

,,.20 "0"

8 ••000"•,
~ _00000

_'0,000

_'{IOOOO

.,""uuO

Figure 5.1 Cash flows and discounted cash flows
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The discounted present value may be derived through the formula:

P _ P I
0- N(1+r)"

(5.2)

Where,

'.'0,
•

Present value

expected revenue at some future year, N

discount rate, and

the discounting period .

5.7 INTERNAL RATE OF RETURN (lRR)

5.7.1 Concept

The internal rate of return (IRR) is a capital budgeting metric used by firms to decide

whether they should make investments. It Is an indicator of the efficiency ofan investment,

as opposed to net present value (NPV), which indicates value or magnitude.

The Internal Rate of Return (lRR) is the discount rate that generates a zero net present

value for a series of future cash flows i.e. it is the discount rate that equates the present

values of project's benefits and costs. IRR does not depend upon externally given social

rate of discount. Conversely, what it represents is essentially the average earning power of

money used in project over the project life. The commonly used formula (approved by

Planning Commission, Ministry of Planning) for calculating IRR is:

JRR = S + (N /N+M) X (P-S)

Where,

S = Lower rate of discount at which NPV is (+)

P= Higher rate of discount at which NPV is (-)

N= NPV at lower rate of discount rate

M = Absolute NPV at higher rate of discount rate

• 24 .
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This essentially means that IRR is the rate ofretum that makes the sum of present value of

future cash flows and the final market value of a project (or an investment) equal its current

market value.

The lRR is the annualized effective compounded return rate which can be earned on the

invested capital, i.e., the yield on thc investment.

A project is a good investment proposition if its IRR is greater than the rate ofretum that

could be earned by alternative investments (investing in other projects, buying bonds, even

putting the money in a bank account). Thus, the IRR should be compared to an alternative

cost of capital including an appropriate risk premiwn.

Mathematically the IRR is defined as any discount rate that results in a net present value of

zero ofa series of cash flows.

In general, if the IRR is greater than the project's cost of capital, or hurdle rate, the project

will add value for the company.

Method

To find the internal rate of return, find the value(s) of r that satisfies (he following

equation:

(5.4)

Example:

y,~ 0 1 2 3 4

Cash Flow -100 +30 +35 +40 +45

30 35 40 45
NPV = -100 + (1 + r)l + (1 + r)2 + {I +rp + {I + r)4 = a '* r ;:::-17.09
JRR= r,

lRR= 17.09%
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Net Present Value (NPV)

Thus using r = IRR = 17.09%,

NPV= -100+ 30 + 35 40 45_
(1 + 17.09%jl (1 + 17.09%)2+(I + 17.09%)" + (I + 17.09%)( - 0.00

5.7.2 Decision Rule

In cases where one project has a higher initial investment than a second mutually exclusive

project, the first project may have a lower IRR (expected return), but a higher NPV

(increase in shareholders' wealth) and should thus be accepted over the sc<:ondproject

(asswning no capital constraints).

IRR makes no assumptions about the reinvestment of the positive cash flow from a project.

As a result. IRR should not be used to compare projects of different duration and with a

different overall pattern of cash flows.

The IRR method should not be used in the usual manner for projects that start with an

initial positive cash inflow (or In some projects with large negative cash flows at the end),

for example where a customer makes a deposit before a specific machine is built, resulting

in a single positive cash flow followed by a series of negative cash flows (+ - - - -). In this

case the usuallRR decision rule needs to be reversed.

If there are multiple sign changes in the series of cash flows, e.g. (- + - + -), there may be
multiple IRRs for a single project, so that the IRR decision rule may be impossible to

implement. Examples of this type of project arc strip mines and nuclear power plants,

where there is usually a large cash outflow at the end of the project.

Despite a strong academic preference fOfNPV, surveys indicate that executives prefer IRR

over NPV. Apparently, managers find it easier to compare investments of different sizes in

terms of percentage rates of return than by dollars of NPV. However, NPV remains the

"more accurate" reflection of value to the business. IRR, as a measure of investment
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efficiency may give better insights in capital constrained situations. However, when

comparing mutually exclusive projects, NPV is the appropriate measure.

5.8 BENEFIT-COST RATIO (BCR)

5.8.1 Concept

A Benefit-Cost Ratio (BCR) is an indicator, used in the fonnal discipline of cost-benefit

analysis, that attempts to summarize the overall value for money of a project or proposal.

A BCR is the ratio of the benefits of a project or proposal, expressed in monetary tenns,

relative to its costs, also expressed in monetary tenns. All benefits and costs should be

expressed in discounted present values.

In the absence of funding constraints, the best value for money projects is those with the

highest net present value. Where there is a budget constraint, the ratio of NPV to the

expenditure falling within the constraint should be used. In practice, the ratio of NPV to

expenditure is expressed as a BCR. BCRs have been used most extensively in the field of

transport cost -benefit appraisals.

The Benefit-Cost Ratio (BCR) is derived by dividing present value benefit (PVB) "by

present vaiue cost (PVC) Le. BCR = PVBIPVC. The benefit cost ratio indicates benefit per

taka of cost.

5.8.2 Decision Rule

If BCR is more than one, that is discounted present value of the benefits exceeds the

discounted present value of the costs, investment in the project is worthwhile. This is

equivalent to the condition that the net benefit must be positive. Net Present Value and

benefit cost ratio may not provide the smne ranking of the projects. In an investment

decision, therefore, selection of investment criteria is important. As long as we are

concerned with a single project or t",o or more projects whose costs are the same the NPV

criterion is adequate. But in a situation with differing costs, BeR provides a relative

measure of worthwhile ness to the project.



Formula:

" b,L (l+r)i PVB
BCR 0

,"0
0 --

" " PVCL (r+r)i,=0

bL"' benefits in derived.

c,"' Cost in period i.

r "' discount rate

n"' Discounting period.

PVB "' Present value Benefit.

PVC Present value Cost.

!fthere are more than one mutually exclusive project that have positive net present value

then there has to be further analysis. From the set of mutually exclusive projects the one

that should be selected is the one with the highcst net present value.

The magnitude of the ratio of benefits to costs is to a degree arbitrary because some costs

such as operating costs may be dedu"ied from benefits and thus not be included in the cost

figure. This is calied netting out of operating costs. This netting out may be done for some

projects and not for others. This manipulation of the benefits and costs will not affect the

net benefits but it may change the benefit/cost ratio. However it will not raise the benefit

cost ratio which is less than one to above one.
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CHAPTER-VI

INVESTMENT COST

6.1 INVESTMENT COST SUMMARY

The investment cos! of this project is consists of 15 Km Transmission component, 20 Km

Distribution Main component, 786 Km Distribution component, Four stations for

Regulating and Metering and a River Crossing by Horizontal Directional Drilling (HDD)

Method. A cost estimate has been made using the rates of the previous projects undertaken

by the Company. The summary of the project costing is shown in Table 6.1.

6.2 TRANSMISSION COMPONENT

The Transmission component ofPurbaehal Project consists of J 5 km Transmission Pipeline

(20" DN x 1000 Psig) and 20 km Distribution Main Pipeline (14" DN x 300 Psig). The 20

Km Transmission pipeline will transmit gas from Narshingdi Valve Station -12 10 proposed

COS at Purhachal. On the basis of the experience of the other proje<:ls various elements and

costs of the transmission and distribution main component are projected. The costing of

Transmission and Distribution Main component is shown in Table 6.2 and the detail

calculation of this component is shov,n in Table 6.3.
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Table 6.1: Preliminary project costing summary

GROUP- A: STATION CONSTRUCTION
in lakh Taka". COMPONENT QUANTITY UNIT mT'"

NO. MY< AMOUNT, CGS (C.po.,ty: 200 MMSCFD),MlIlcrialCo," 1 Nos, ISO.OO ]$0.00

" Constru<:tionCo,l 1 Nos. 30.00 30.00, TBSlDKS (Cop.city: 50 MMSCFD Eoeb),Maleri.1 Cosl J No•. 100.00 300.00

" Con,lrnction Cost 3 No,. 20.00 60.00
TOTAL GROUP A : 540.00

GROUP- B: RIVER CROSSING BV HDn METHOD,e
COMPONEST QUANTITV UNIT TOTAL

NO. MY< AMOUNT, SHITALAKHA VA RIV[R CROSSING
Shlta1akhayaRiver Crossing by HDD mothod (adding 10%

• conlin ney) LOT 482.35
TOTAL GROUPB: ~1l:2.35

GROUP. C: PIPELINE CONSfRUCTION

,e
COMPO:"\ENT QUANTITY OMT TOTAL

NO.
Tno,missioo Pi liDe: 20" i 1000 ~ I~ km

MY< AMOUNT,
Di,tribDtion Moin Pi liD<: 1~". 300 Poi 1 20 km

• Land Acquistinn (Katha). 15 km, 20' ,; aore, 10.00 230,00

" Land RC<jui,tinn(Katha), 15 km " 30' " ._. '.00 IOS.00,Road Re,l<)",tionChargo 12200 'qm, 186.8l,Moleri.1 CO'1 LOT 4,582.39

• Construction Co,l 35000 M 1,3%.48

~
Olher CO" L.S. 15.00

SUB_TOTAL Cl : 6515.68

" Feeder Moin Pi olioo: ]2" 1 50 P,i 1274km
Distribolino Pi line, 8"" SOPO 190km
Distribolino Pi liDO: 4" 1 SOP. .62 km
Dlslrlbulinn Pi liDo: 2" 1 50 PO 1360 km

• Road Rc>toration Charge 479460 .qm . 4,125.89

" Malerial Cost COT 28,909.34,Con,lrnctinn Co,l 50000 m 320,00 1,682.15
SU~TOTAL C2t 34.717.38

TOTAL GROUP_C: ~1.233.06
TOTAL ~+B+C: ~2.25$Al

4%CDnlin <xcIudin G• • 1,670.92
GRAND TOTAL: 43,926-13
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Table 6.2: Costing for TransmiJIsion and Distribution main component

In Lokb T.I<I

A. PRE CONSTRUCTION EXPENDITURE ""- fnreign TnUlt

I L=d Acquisilioo 23000 . 230.00
2 L=d Requi",lioo 10500 . 105.00
3. Swve;'IDe51gn/Drowmgetc 10.00 . 10.00
4. IIlliIBIA

SUB_TOT~):
'.00 . '.00

350.00 . ~'OO

B. MATERIAL COST ""- Fnrdgn TnUlI

L LincPipc 1,717.50 1,711.50
2. V.lves &. Filling' . 60Ll3 601.13
3. Tape & Pruner . 343.50 343.50
4. Slal100Malclial, (I CGS + 3 TBS/DRS) . 450.00 450.00
S.CP Material, . 20.00 0000
6, CDNAT 1,566,06 . 1,566.06
7, Pre--shipmentlnspectioo . 5,32 5.n
g Landing, Transportation and Storoge cost IS661 . 156,61
9, MIscellaneous Ch"""", Rolalllu!.to Foreil';rlProcurement ~ 172.27 . 17227

SUB_TOTAL ; 1,894.94 3,137.45 s.o32.39

C. CONSTRUCTION COST: Lle.1 Fnn!.lgn Total

I Laying Cos! 925,00 . 925,00
2 WoIdmg Co,1 104.55 . 104,55
3. Higlll""ylRailwoy CrossUlS 10.00 . 10.00
4. C"".liKhal Crossing 0000 . 20,00
S. TBS/DRS Construollon 0000 . 9000
6. Civil Constructlon DRS Foundalion, Boundary Wall 77.20 . 7720
7. CP Comtrnction 20.00 . 20,00
8. Rood Restoratioo

SUB-TOT~
186.81 . 186,81

1,433.56 . 1,03.56
TOTAL(A+B+C) : 3,678.49 3,137.45 6,815.94

Adding 4% Conlingency 147,14 125,50 272 64
TOTAL INVESTMENT COST: 3,825.63 3.262.95 7,0lI8.58
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6.3 DISTRIBUTION COMPONENT

The Distribution component consists of274 Ian Feeder Main Pipeline (12" DN x 50 Psig),

90 Ian Distribution Pipeline (8" DN x 50 Psig), 62 km Distribution Pipeline (4" DN x 50

Psig) and 360 Ian Distribution Pipeline (2" DN x 50 Psig). The projected costing of

Distribution component is sho\Vll in Table 6.4, 6.6, 6.8 and the detail calculation of this

component is sho\Vll in Table 6.5, 6.7 and 6.9. In order to find out the length of different

diameter gas pipeline needed for the area, the road length and width have been measured

from the detailed Project Plan ofPurbachai (Figure 4.2). The length calculation of Sector 1-

lOis sho\Vll in Table-6.11, Sector 11-20 is sho\Vll in Table-6.12, Sector 21-30 is sho\Vll in

Table-6.13.
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,

Table 6.4: Costing for distribution component (Sector 1-10)

10 L111JlTokio'

IA MATERIAL COST ~., Fn..;go "'"
I.LincPipc 1,630.47 2,1)44,00 3,674.47
2, V.I"", &. FIllings . 1,286,06 1).86 Q6

3, Tapc & Primor . 734,89 734,89
5 C1'Materials . 1000 10.00
6, V.I""l'ltCover 63,73 . 6373
7 CDNAl 2,03748 . 2,037.48
8 rn-,!nJllIl"IlI In''P''ction . '" 6,93
9, Landing, T"""'~tion and SMage CO,! 20375 . 203,75
10. Misce]lanoous C "' Rel.tl 10 Fol'<; n PrOCUI£IllCIlI 224 12 . 224,12

SUB _ TOTAL (A), 4,159.55 4,081.89 8.141.43

a CONSTRUCTIONCOST: w_' ForelgD Iotol

L LaymgCo,t 207.21 . 207,21

2. W.ldlIljl Co>1 57.65 . ,7,65
3. High_ylRailway Crossing 12.37 . 12.37

4. CanallKhol Crossing 16.30 . 16.30

5. Vah'. Pit Construction !lUO . 117.20

6. ilTeoking & Provi",oM! RcinSllllement 115.81 . 115.81
7. CP Con,lruotion 10.00 . 10.00

SUB_TOTAL (B : ~,~. ~.~

C. ROADR£STORAT~E ~., Foro Tolol
(I'll able to Road Ownin A enc'

SUlI_TOTAL~
1,25431 1,254.3\
1,254.31 . 1,2~31

TOTAL (A+B+C): S,950AO 4,081.119 11).1132.28
Adding 4% Contingency. 238.02 163.28 401.29

TOTAL INVESTMENTCOST: 6,l88.41 4,245.16 10,433.51

No. ofRo.d. 651
No.ofV.It-ePilS 651
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Table 6.5: Detail calculation (Distribution network sector 1-10)

1 MATERIALS mLokh Tab
• Li•• P; , "" \f,itrn •• ',.0<1" F•••I T••• ,

Lo"'l'r><.,,,m,.'
8"DN ~OO 3 IS) 00 828.62 . 828.62
6"DN , 2.030,00 . . .
4"DN 13000 , 7.00 164 71 . 164.7'
3"DN , 732.00 . . .
2"DN 12]000 51800 637 '4 637, '4
I"DN " 221.00 . . .

S.b •••• 1 162000 1 6J,11.~7 . 1,63("'7
~ •••PM'."""", u. " U.I.PrI •• u_' F.",' T••• ,

24"DN " 8,000,00
20-0N " 665000 . . .
14" D~ " ).600,00 .

12"ON 73000 2.SOO.00 . 2.{'44,00 2,044,00
lO"ON , 1 335.00 . . .

~ Sub •••• ' '". . 2D<ldO 2,04-1.00
2 UNSTRUCT10N SOPSIG NElWO
, PI 1i.,L. I. l .•n to 1I.i. Pri<. c•• '" • T."l

20" ON, 1000 PSIG , 3,500,00 . .
14" DN dOO PSIG , 2,000.00 , . .
12"DN,50PSlCi 7)000 155.79 113.13 113,73
lO"DN , 15l.S2 . .
S"DN ,,~ 1016{, U,; . 26,43
6"DN " 91,32 . . .
~" ON 13000 08.26 g,81 8.87
J"IlN " ""' . .

2-DN 123000 4130 58.1S . S8.! a
1- ON , 45.47 . .

S,l>-T.hF '62~tI(l 2<11.11 . 2<17.l1

" " W.ld,. ~',~U.i. Pri•• Loul F••• ' n Tn'"
Z4" ON C•• " , 400000 . . .

20" DN x 1000 P51G " 3,SOO,00 . . .
14" DN .300 1'51G , 2,00000 . .
12"DN "m, 31500 25.49 . 25M
IQ"DN " 263 48 . .
S"DN 2S82 237.11 6.85 . 6.85
6"DN " 17656 . .
4"DN 1441 11850 1.71 . 1.71
J"DN " 103.92 . .
2"DN 21265 86S8 23.61 . 23.61

S.b-T ••••• ~M SUS
OTHF.IL'

;;; Kbal. C••• " C.~ em", CO" 1,00000 163G . 16,J!]
;,- Hi h... Cro•• I, ,~ 1,2J700 1237 12,J7
• R••.•• {"••."i" 2 •••• , ,~" .
• Voh, Pi' Co""'.,~.n .

• 4"& b<1()W m [350000 48 ),0 . 48 ),0
b ,bove 4" '"" 23.000,00 69.00 . 69,00

" Rood ~••• ki. & P•.•••.Rcl•••• "m.Dl

'"" •• in " 68 )4 . .
"" h,Il •••• 235000 4928 1l5.81 . llHl
ClYRCC " 59,7S . .

llS-SI llS-81
8ub-T••• I. ),61.67 161.67,ROAD RF-STORAlI0N .

Brick Pavin~ , 61KOO . .
•••• h.I, Pavin 143350 aJ5.00 1.254.31 1254Jl
CClRCC , 1.003.00 . .
Ku«ha , 65.00 . .

Snb-TolOl. 115-1.31 . •Bt.ll
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Table 6.6: Costing for distribution component (Sector l1~;lO)

In Lakh Toka'

A. MATERIAL COST Loc.l Fore!gn Tmol

I. Line !'Ill" 1,44299 1,540,00 2,982,99
2, Volve, & Fittings - 1,044,05 1,044,05
3 Tape &; Primer - 59660 596,60
5 CPMaterial. - 1000 10.00
6, Val"" Ptl Cover 46,95 - 46.95
7, CDNAT 1,595,32 - 1,595.32
8. Pre-shipment Inspection - '" 5.42
9. Landing, Transportation and Stornge oosl 159,53 - 159.53
10,Mi"",llan~ Chan!c' ReI.tin. to F<>Iei ProcUreIru:nt 175.49 - 175.49

SUB _TOTAL A): 3,42t\28 3,196.07 6,616.35

B. CONSIRUCTION COST: Loc.1 Foreign ,..
I. La}ing C",t 16866 - 168,66
2, WeldmgCo,l 45.67 - 45,67
3, Highv."yJR"ilwayCm"ing 12.37 - 12.37
4. ConollKholCm,rutg "00 - 14.00
5. Valve Pit Con,lru<:tion 8434 - 84.34
6. Breaking &; ProvlSlonolRemstatcment 96,59 - 96,59
7, CP Cooslrul:tion

SUB_TOTA~
10.00 - 10.00

431.63 - 431.63

IC' ;OAD RESIORA nON CHARGE lAic.1 Ford ,..
.voble lo Rood OWIl\ A CIte 1,iJ4615 1,046,]5

SUB - TOTAL C): 1,046.15 - 1,046.15

TOTAL (A+B-t£): 4,89&06 3,1%07 8,09-4.13
Adding 4% Contingency 195.92 127.84 323.77

TOTAL INVESTMENT COST: 5.093.98 3,323.91 8,417.119

No<>fRood: 484
N<>.ofVllwpi': 484
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Table 6.7 Detail calculation (Distribution network sector 11-20)

{in Ukh Tok.), ~TE1UA1,s
• Lbo.", , U '" Uo" PrI", ~,•• • ,~,

1.0<11"""."""'.'
8"DN 1!000 3ii1,00 57] 66 513 66
6"DN " 2 030,00
4" l>N 31000 , 6700 392,17 392,77
J"DN , 13HO
2"DN "'00 518,00 47656 47656
I"DN " 221.00

S.b '."1- 141000 ,~" ,-",,. rt<d Pro< •••.••••• ' u. '" 1'0" PY;", ~, ••• ,~,
1.4"DN " S 000,00
:W"ON " 6 ",0,00
14" DN " 3 o<JQ,OO
12"DN 5500G 2800,00 I 540.00 1 54G00
W" DN , I Jl5.00

S.b ""1- - '_00 1."",.00
l) CONsrRUCTIO~ (50 PSIG NETWORK)'

, I•••.• ~ ~'" l'.;' Pri" ~, •• , T••• I
20" DN X 1000 psrG , J 500,00 , ,

14"DN X300 PSJG , 2 000 00 , ,

12"J)Nx50PSIG 55000 155 7'l 85,6-845 , 85,68
W" DN " 15t,82 , .
8"DN 1iOOO 101.66 lUG 1830
6"DN " 97.32 , .
4"DN 31000 68,26 21.16 21 16
]"DN " 6207 , , .

2" uN "" 4730 43-52 , 4352
I" ON " 4547 , .

Sub.T••• l= 141000 ,~.. 16li.66

" Pi Wd.~ "- U.il Pri" ~"' F••••• Tu••1
24"DNC •• ' Pi , 4 000 00 . ,

20" DN. 1000 PSIG , 3500 00 . , ,

14"DN.300PSIG , 2 000.00 . , ,

12"DN '00' 315.00 1920 , [9.20

[0" DN , 263.48 , . ,

!"DN '"' 23111 4.74 . 4.74

6"DN , [1656 , ,

4" J)N 3436 IlUO 4.01 , ~,07, 0'" , 103 92 . ,,0'" 20394 8658 11.66 . 1166, "'" , 65,49 , . ,

Sub-T,"I= 4•.67 , ~"
rffifTHCRSill K.. r ••• I.Culvel1 C•••• ;. "" I ~OO,OO 14.00 ""." •• C••••.u. '" , "'" \2.37 12,J7

• Rl..,.Crd<>flI ,,," " :ro ~OO,OO , .

,V.I •• Pli C••• tmdi ••• ,

• 4"& below ,. 1l.50G~G 38 34 . 3U4

b obove4" '" 23000,00 %.O~ , 46,00

" •••• d B••• U. •••Pto•. R<1.,"l<m •• ' ,

Bri~
, ';8 J4 . .

M _
196000 49.• ! 96 59 96,59

CClRCC , 59.75 ,

'"" '""• RO~DRC5TroN
,

Bri,k P.,' " ~18~0 , ,

A .11p", 119\6G RllOO 104615 , 1046,15

CCIRCC , 1003.00 . , .
Kutobo , ~j,OO , , .

Sub-T••• , 1,~4Ii,IS , l.~.l~
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Table 6.8: Costing for distribution component (Sector: 21 TO 30)

(lnLakhTab

A. MATERIAL COST ,-' Foreign To"

I. Line Pl."" 2,260,49 3,920,00 6.180.49

2, Vah.", & Fitting' ~ 2,163,17 2,163.17

3, Tape & Primer ~ 1,23610 1.236.10

4. CP Malenol, ~ 10.00 10.00

5. Vol"" Pl.t Cover 15.13 ~ lS,13

6,CDNAT 3,664.63 ~ 3,664,63

7 Pre-slnpmrnt lnspecll"ll ~ 12.46 12,46

8, l.=ding, Tnm'p"rllltion ond .'lloT!lgeeo,t 366.46 ~ 366,46

9 Mi,celloneou, Cho",,,, Rclo!' t<>FOTCi "~~ 403,11 ~ 403.11

SUB_TOTAL (Aj: 6,7ll\1.lIJ 7,341.73 14,051.56

B. CONSTRUCTION COST: ,-' Foreign To"

1. Loying Cost 29761 ~ 297.61

2. Weldms C",t 78,81 ~ 78.81

3. HlghwaylRoilway Crossing 12.37 ~ 12.37

4 C"""llKhal Crossing 25.00 ~ 25.00

5, Valv" Pit Construolion 121.65 121.65

6 Breokmg & PrOVlSlon.lReinstatemrnt 168.54 ~ 168.S4

7. CP Canstruclion 10 00 ~ WOO

SUB - TOTAL (B): 7l3.~1I ~ 71J.9lI

~OADRESTORATION CHARGE ~ .. Fore; Tog.

'abl" to Road Ownin A 'j
SUB. TOTALJg:

1,825.43 ~ 1.825.43

1,l125.43 ~ 1,l125.43

TOTAL (A+B+C): 9,249.23 7,341.73 16,59o.~6

Adding 4% Contingency; 369,97 293.67 663,64

TOTAL INVESTMENT COST : 9,619.20 7,1iJ5.40 17,2~.60

No. .fRoad. : 690
No. of Valve Pi" : 690
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Table 6.9: Detail calculation (Distribution network sector 21-30)

(mlBhIaka)
I MATERIALS
• U.,PI " I~n to Uni' Pri« ~,•• , ,~,

l<>aol p,,,,,••• m'"
SOON 4WOO 3187.00 , 06,67 , 0667
6"DN , 2 030 00 - - -
4"DN 1@00 1267,00 20272 - 20212
3"DN , 732,00 - -
2"DN 14,000 51800 75LlO - 7,1.10
I"DN , 22100 - - -

Sub •••• I~ "'~ ~" - 2,160.48

• • "N1 Prncu••••••• , 1<. 'b U,IIP,"", ~, •.••• i ,~,
24" DN " 8,000.00 - -
W-~ " 6,650,00 - -
14"DN " 3.600,00 - -
12" flN 140000 SOO.OO - 392000 3 'l2O.00
10" oN " 1335.00 - - -

S.~""I: ,- 3.910.00 3,"0.00, O:<SI1l~ 50 rSIG NETWOR, Pi Iho' ••• I ~ • U.lt PrI" ~, V.",I T,,"'
20" DN < 1000 PSIG " J 100,00 " - -
14" oN <l00 PSIG " 2000.00 " - -
12" oN <,0 PSIG 140000 155.79 21S.1% - 218.11
10"D"I " lSI 32 - - -
8" flN 41000 101.66 "" - ~L6i
6" flN " 97.32 - -
."ON 16000 68,26 1092 - 10.92
rON , OM - -
2" ON 145000 .7.30 68,59 63 59,-~ " ~H7 - -

S.b- Iou" ,=" ''''.2' - JJ9.,.

" " Wddl. ,. Unll Pri« ~,•• , ,~,
24" ON C",i. " '" 4 000.00 2,00 '"20" DN , 1000 PSIG " 3,00,00 - -
14"DNdOOPSIG , ,~" - -
12"DN 15517 JISOO 4s's3 - 48 83
10"ON , 263,48 - -
8"ON 4,45 l.J7.71 10,30 - 10,80
6"ON , 176.56 - - -
'''J)N 1714 lIS.50 :!.I0 2,10
3"ON , 103.92 -
2" oN 32142 ' •. ,S 27,83 27.Sl
I"ON , 65.'9 - -

S.b-Tnlal= 9Ul - 91.6'

,"rn~IU K" 0'"' Cui•••.•Cros,'n "'" 100000 2',00 ",.
•• Hi w e", ••l, ,= U37,00 12 37 - 1237
., Rl•••. Cf<ml. 'n •••• " 2000000 - -,v.,.,. pH C•••• ""'I ••

, 4"&bdow '" 13 SOO.OO ,2,65 - ,2,6,

b """",4" ;0" 2J,OOOM 69.00 - 69.00

" R""" B•• ,,. & P"". R.i •••••• m•• ' -

"~'~ 0 68,34 - - -
" >I,,' 342000 4928 16K5' - 16S5'

~= 0 59,7, - - -
'00" '00"

4J ROAORESTORAT'ON
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Table 6.11 Length of distribution pipeline at Purbaehal (Sector 1-10)~.,W"'''(M) •••• ..,. (M) Pipd>~ DtoOl'~'l:Il
9,01 '7652 , 9Sl0., '" 18$082 , ,m 64

"" 21111 , "47'

'2 " J.,,6 , 135"," 211.31 , '54 ,.

1•." ~51.42 , L9D6."
,m L28122 , m,"
ll" L69421 " lJ""
1••• "'.0' " 1'1,62
1,,2 '6"'" " 11" I'

91" "'.6' " ." 24, 0,I' 54'" 4J , '01"'"
0,15 '''-50 , '" ,.
to 01 1'1\1" , m'
12I~ 91l,0' , 19toOI

"" 4'1\1.1 , ","
,0,4, 9'51' , lOll'
2',1' ''',. JJ " ]74' 06
l(l,'1 ''''.,,' " 11]9."
41,11 "'." " 'Ii","
1"l '",43J " "'~66, '" '''97J , 13419,"

12'9 1621," , lOl',",

". 1719l' , 34>154

". 3l'J.l1 " "'05',,,. )6911 " "~,,,,, '7M4~ " 5401~a, 9,1' "'J.l6 , '''16 "
1119 m, , I'"I'.'" lll' 8' , -,
"" ,m. ,

"" 12
21" ,m. " "'1 'll

". ,,, 19 " 404l8
104' ".. " '0<7,, '" -" , 17ml'
10.'" 14l,69 , 2'''''
'1.'1 "''' , 3013

14,9 ." , 141.1
164, ",24 , 10664!

'6 'I 11l.7, , 06l.l

1611 ". • ll.13
no, '>64,)I " lI2'-"

"" H>l~,22 " 269a4'

Se<'" "'''~(M) u'(ll (M) Plp<Dl. Dtslple'lfll, '" 25133 , 1141,
lH, 949,ll " n~!22
'8.11 'OW/4 " m,", '" m8,'4 , -"9,01 '174' , l,H4
(1,19 lOITI , 1'96.'1.
10,46 In047 , 242G.94
19,14 .1052 " 9••. (>4
ll,36 ".." " .123."
JO,41 '''74 " 9S9,4~

• '" =m , '1»i14
l),iL ,,," , 4" ••

". "".m , 1110.14
22,1<0 "714' " )14202

104S '9OM] " 181',06

• '" mJ,1l , 1706144

"" ll7.26 , ",,)
". 3925 , ,,,
I), '9 3,. ,. , m.••

'" ,,,.. , 4tOII
L4"3 2,. OJ • 1'2.06
14." .." • -,
1648 1?L,'14 • 114J,"
17.02 lnOl , ".
'2.8. ""17 " 1M9,14
3GA8 '14.41 " 1M'1
93.ll "" " '4',0'

" ." 8>11,63 , 11'4'"

" 19),08 , 186,'6
1006 "" , -131.62

to 08 '6." , 172.",
10,12 .",. , "''-"
to 97 nOJ5 , """'.,
1117 '"" , 11906
n,19 '1862 , "".
" Ell,44 , 246,11

'6'" moo • ,~.". ""-,, " -,.
"" 213'.91 " .,,, !2

•• SlS,94 " '"l,"
4l,1l 1013.ll " -,

,., D",-,-,-,,-
T•••I'~' l
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Table 6.12 Length nl distributinn pipeline at Purbaebal (Sector 11-20)- WI'''IMI L",¥" (01) .',.0" ""' ..'--" 9,1' ••• 9J2 , 1U98."

"" 709, • l'li.'
lJ 4.1 ,,.,. • ."..
". 2499,'1 • .m."
"" "".'" • ,"', ..
>D, " ." " 1>1,9
2U. ,.. " '" ,.,,, ""l-' " L"'"
m '",. " lm,l!

" •." 476911 , '" "ll.8' 0 " •
" ••• 6>,'''l , ,,1m l'

" , M'" • ''''"
Ill9 '1' 14 • "" ..
"" "'." • '''' .."., 180'1 • 57'"
l"". '''.57 " ''',''".. ,"" " "30."
'l,n 510."" " Loo,"

"" "'~ " lJl'"

" '" -" , "'" ",." 571" • Jl50"

"" "" " • '''' "" MOO " M",,~ 'M' " "'"
" '" ,938,7l , "",

"" ,... , J'9.
12," lOUJ • "'""" ll7 (ll • '" 04

"" lL4I,06 , lllll,I'

". 11>218 " "".J.
JO.<8 M" " 18<)5,"

,,",1m, 1"_"1
Pl"" ••• •.•• ••• (01) ~,(~ ..), """1 ",m»
• ll""',"' Jl."''''

• 18m" 189m'

" SSm"l 555",1
T•••, ''IOJM.'' ,~,

- W;'''(MI [~•••• fMl •.•.""'- -" ". "o! 92 , Ull,a<

'" 199., , 109,'
, LOll 1'''' • -"
IlJ' lOO~,l) , ,~.
IHl In,'' • ." ,"., m" • "',1'

"" '".. • ",5:1
lll6 1m,"' " m~."

"" "l'" " lmll

" 9,1' "m " , "lY.l~J

1." 1)91' • '7\1.7
ll" mH5 " 166<,'
)0,," )L. " " 63lJ'

"" • " •
" ',14 6006.•7 , llOll,l'

"" lSl,91 • ,"3.12
Il,19 "'" • 1I)(l,ll

'''' 81416 • 11""
ll,'6

'''' 1 " .1891,'
)0 •• Illl11 " l••••.•

'''1 la'''' " 2LI"'.

" '" "'.21 , 6)6"
9,18 '".. , «l1.1.
~,8l ." , 1lJ!O
12" "'" • 1(1631

'''' 155'" • "la' ••

'" '''.7 • m.'
"" '" 61 • "'B
Ill< %7,') • 1911110
ll," <ll '-47 " =."
" .8 1)60.'. " 6l,9,ll

" 9,14 "'5< •• , 12l0ll!.2

"" "'15 , "13
".19 '" " • "''',"-., "'1.23 , '''''I '6
n" 2Olll6 " lOl',"

"" 1)'l6' " 1'61,16

." ."." " """



Table 6.13 Length of distribution pipeline at Purbaehal (Srctor 21-30)

~"'W"",{M) l~.ll" (M) P;pe"" """!. k'>Il'

" '" ". , 121"

." ..,,," , I"''' ,

." '" , ••
"" ,''''' , ="
'21. " •.l9 • "" "1119 "" , ".
I. " '609" • "is ",•." lOOJl • «"'."
13.l9 "'2701 , l,", l'

"" ,,,"' " "'9 "
)0 " ,so S6 " '''' 12.." ,l()',I' " )",,)1

" 9,14 8[9830 , '''".
'0,'17 317." ,

," 7",. :!JU" , >0),<6

'" 1(>'," , 21. ,

"" ",',. , ""."
3M3 "".9' " ""-0<
.5,12 '''74' " "' ..
",'" "04 " " "" J6, '" .,"',43 , ••••••96

L2" '17.19 , "lS,li
1)<1 1711 , ,..,
1<'-" 1609'2 , ",,,.
nS6 972,) " 19''''
30•• l''''.'' " """u 9,1' "10." ,

"''' 12

"'" ,,,,,.,, , 712994

3O." m01S " "l',J

"." ,0979l " '19l,9

" 9," 5:M<l1& , 1(1<8(1),

'1,(1< lSll44 , )0",",,,. 75993 • ,," !l6

"" "l7 l7 " l~J' 74

".. "".78 " 373'-"
",71 "")5 " ",
" .,
""",,-

_.~
•••• • ~l.<n Km
"'0'" "'OL36
I'''' D8 "'_,
"'127." ",'12766
140''''. 140.64l"
"""""" J4Ml~

~, W"fh(M) ""rI' (>I) "1"'00. "" ••••k••••

" 9," "" 2>
, '60l0,5

'~,14 35'" , 7Un
lO,n

'" 2
, l,l"

'1,19 J6J" , Ill',"

'".. "".. , "",.
"" m,ll • ,."
1',19 "" LL • ll" "

"'" is"00 " .-
4>,72 ""2 " gu,,,

" '.i4 m", , "'".
'll. ~" • "" 91
EO,'. 'J30< , ".0"

" 2. m •• , ,,,,Hl

"" 211''-'' " 'lJ'."

.J " ""2 " "'"
" 9," .667 " , 'J34ll

." ,l"9 , "073
'0." '" 69

, '09.).'
10.97 ),8.91 , 1)1,34

". ll'," , m"
il,I9 ''''''-'' , ,.".""
'l,'" '''l5 • ""is" )%,91 , 79),",•..• ."" • "" ,.
"" m!8:l " 2<\",64
30." 911,J " 2IllJ,"

"" :rll4I. " 3m.

" 9," "" , ".,
12" 6'6 "

, mv'
L." m"J! , 346),0<
n. 741.1l " '''12.
3D •• 911' " ,m

"" ll4),' " n'"
•• '" ''''.93 , "'.7."

,." "". • 28",0

".n ,OllS " ..,
"" "63 " " 2927 "



6.4 STATION

Four stations will be built in this project One of them is City Gate Station (COS) and three

others are Town Border Station (TBS)/ District Regulating Station (DRS). A lump sum

costing for stations have been anticipated which is shown in Table 6.1.

6.5 RIVER CROSSING

The Transmission Pipeline ",ill cross the Shitalakhaya River which will be done by

Horizontal Directional Drilling (HDD) method. Thc projected costing of River crossing by

HDD method is shown in Table 6.10. The rates of the different components are assumed on

the basis of the rates incurred in the recent projects accomplished by the Company.
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Table 6.10 lasbllla!io" of DN 20" pipeline by HDDme!bod (Sbitalakbay. Ri~er Si"')
(b) 1.<nglh, ~OOm,'.n (Apprm.)
(oj Design I' •••• n'<: WOOPSIG

• ,- Loc.1 eu ••.•••q'
N••

D•••rip~" ,fIl.," Qu.n'it)' U.kR ••• c••.•.•..,.
"""'

'" s'''''Y. ""iou •• dH.I;In«ri"~"JlDD.
A,I ",,,,,, ,",,",,' or pi",U"" ro",", H,drov.>ph" survey."'" I ''''''''' ~ " , . 157,00000

<Ie,and r""'''''';'" of <ITo";,,/<
A,1 Pref"'"i'ponon),,,,,,,," Engi"""",,,,"OdlofQ""1It'~'(1lOQ)"~ ~ " , 10,000,00
A II ~",on of ""'=or;' OOrum",~,i," fot .,b"',"I'$ of 'pp'm,.1 ~ " , . 500,00000

, '" T TDCl and ri••• ",n "
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CHAPTER-VII

FINANCIAL ANALYSIS

7.1 COMPANY FINANCED PROJECTS (CFP)

In this system full expense of the project is borne by the company which includes material

cost, construction cost and other expenses. For financial analysis purpose it is assumed that

fun load (load applied by customer) will be consumed from the very first year.

7.2 COST SHARING PROJECTS

In this system 80% of the material cost is borne by the Company. And the customer has to

bear 20% of total material cost and 100% construction cost and road restoration cost. For

financial analysis purposes following assumptions are considered:

a) At the very first year (trial run period) customer will consume 50% of the full load

(load applied by customer).

b) At the 2nd year customer will consume 70% of the full load (load applied by

customer).

c) From third year (for greater Dhaka and Chittagong area) 8% increase on load

consumed of previous year and for other area 5% increase on load consumed of

previous year. This growth rate will prevail up to the year it reached to the full load

(load applied by customer).

d) The extension of pipeline network will be considered profitable if the Net Pay Back

Period is 10years or less than 10years.

7.3 SENSITIVITY ANALYSIS
Probable number of customers has been calculated in Table: 7.\ assuming 237878 domestic

customers, 1234 commercial customers, 45 Industries, I Power station and 594 MW

Captive Power consumption by domestic customers. Sensitivity Analysis has been done for

various cases which are described in the next pages.
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Siluation 1:

For this case the project is considered to be fully fmanced by Company (TGTDCL). The

possible nrunbers of customers of different categories are assruned with the help offoHowing

two sources:

Category wise plot allocation data by RAnJK: Revised Purbaehal plan, 2005)

No of units & No offlatlplot are calculated as per thumb rule used by Marketing Division

Titas Gas T&D Co. Ltd.

In the project plan provided by RAJUK there is provision for three industrial parks. It has

been assumed that there will be at least 15 medirun scale industries per industrial park.

For captive power consumption only Captive Gas Generator load is considered.

The following assumptions are considered for captive load Calculation:

• For Residential plot Category 3& 4:

2.7 KW x Customer No considering only light & fan will be connected with generator.

• For Residential Category 5:

3.2 KW x Customer No considering light, fan & AC will be connected with generator.

• For Residential Category 6:

4.8 KW x Customer No considering light, fan & AC, oven will be connected with

generator.

• For Residential Category 7

6.5 KW x Customer No considering light, fan & AC, oven, water heater etc. will be

connected with generator.

The appliances are considered on the basis of financial capacity of the owner of the plots of

the different category. A power plant of capacity of 10 Mega watts is considering the area

and no of people of the proposed new town. The nrunber of customer of different categories

assruned considering the above conditions are shown in Table: 7.1.
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Table 7.1 No of customer

Residential No of Unit Flat/Plot No of Captive Total Captive
Plots Domestic Power Power(MW)

Cu.stomer
Category 1 (3 katha) 10078 1 4 40312 59'
Category 2 (3 Katha) 3575 1 4 14300

Category 3 (5 Katha) 10875 2 10 108750 293625

Category 4 (5 Katha) 220 2 10 2200 5940

Category 5 (7.5 Katha) 2621 3 12 31452 100646.4

Category 6 (10 Katha) 1997 4 20 39940 191712

Ca:;~ory 7 (High 8 4 4' 384 2496
Rise
Categ,~7 8 (Low 9 4 60 540
Income
Total no of Domestic 237878
customer
Administrative 551
Commercial 1234 1234

Research & Institute 30
Social 26'
Infrasttucture(mosque,
communi'" centre)
Urban UtiJlty Facilities 518
(Bus station, filling
station etc.)
Urban Utility 103
Facilities(Housing
blocks'
Physical 96
Infrlllltructure( School,
colleoe etc)
Plaza 119
Neighborhood play lot 135
Neighborhood play lot 34
(Housiu" )
Sports 5
Industrial Park 3 15 45

I rowM;;ation 1 1
10
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Investment cost for the project is estimated in the Chapter VI. As for this situation the project is

considered to be fully financed by Company the investment cost for the project is the grand total

calculated in the Table 6. I in Chapter - VI which is also shown in the Table-7.2 of this Chapter.

In order to calculate the profit earning from the customers of the different categories the price of

the gas is considered as fixed by the GoV!. for Distribution Company that is shown in Table 7.3:

Distribution Company's Margin.

Table 7.2: Distribution Company's Margin:

Domestic
Commercial
Industrial
C tive
Power station

To calculate arumal value of output average Daily Demand has been considered as per load

SUlVeyof existing customers and consumption pattern set by the Company.

The following assumptions are made in order to calculate the consumptions by customers of

different category:

Consumption Pattern for Domestic Customer,
1.046Cubic Meter gas will be consumed by a Customer per year for a double gas burner.

Consumption Pattern for Commercial Customer:,
Small tea stalls, restaurants etc. are considered as the commercial customers. It is assumed that

150 cubic feet gas will be consumed by a commercial customer per hour. The consumption

patterns for different category customer are fixed by the Company. Following that pattern total

amount of gas consumed by commercial customer is calculated using procedure shown below:

(150 cubic feet per hour x 12hour/day x 30 day/month x12 month/year x O. 8/35.3147) Cubic

Meter/year

0.8 is the diversity factor considered to encounter lhe fluctuations resulted from pressure and

temperature factors. 35.3147 Cubic feet equals one Cubic Meter.

Consumption Pattern for Industrial Customer:

(7500 cubic feet per hour x 12hour/day x 26day/month x12 month/year x 0.8/35.3147) Cubic

Meter/year
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For a medium scale industry generally 7500 cubic feet gas is required per hour.

Consumption Pattern for Captive Power:

[(Mega watt required x 1000) KW x12 cubic feet x 8 hour/day x 3Oday/month x 12 month/year x

0.8/35.3147] Cubic Meter/year

As per thumb rulel2 Cubic feet gas is needed to Generate I KW Power that's why total KW

required for captive consumption is multiplied by 12.

Consumption Pattern for Power Station: (l0M\V x 1000 x12 cubic feet x 24 hours/day x 30

days/month xl2 month /year x 0.8/35.3147) Cubic Meter/year

Annual Value of output for this case has been calculated in the column annual output of Table

7.4 by multiplying the consumption for different category customer (as discussed above) and the

Distribution Company's margin shown in Table 7.3. Applying tota! benefit data that is derived

from Table 7.4 and investment cost from Table 7.1 NPV, BCR and IRR have been calculated

for this case in Table 7.5. OperatIng cost is considered to be 2.5% of investment cost as per

thumb rule. The discount rate is considered as 15% that has been fixed by Government of

Bangladesh for this kind of economic analysis. The Rate ofRetnrn is shown in the Figure: 7.1.
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Table 7.3 Project costing summary (Company Financed)

GROUP- A' Station Construction
51. Component Quantity Unit Total amo~:,(in

rom LakhTaka

1 CGS (Capacity: 200 MMSCFD),Material Cost L Nos. 150.00 150.00

b Construction Cost L Nos. 30.00 30.00

2 TBSIDRS (Capacity: 50 MMSCFD), Material Cost 3 Nos. 100.00 300.00

b Construction Cost 3 Nos, 20.00 60.00
Total (GROUP A): 540.00

GROUP- 13:River CroSSl b HDD Method
51 Component Quantity Unit rate Total amo~~,(in

Lakh Taka

1 Shitalakhaya River Crossing, Shitalakhaya river crossing by HOD melhod (adding LOT 482,35

10% contingency)
Total (GROUP B): 482.35

GROUP- C" Pipeline Construction
51 Component Quantity Unit Total amo~:) (in

rom LakhTaka

1 Transmission Pi line: 20" X 1000 Psi X IS kIn

Distribution Main Pineline: 14" X300 Psi x20km

, Land Acquistion (!Catha), IS km x 20' 2l acres 10.00 230.00

b Land Requistion (Kalha), 15 km x 30' 35 ~re, 3.00 105.00

, Road Restoration Charge 12200 "1m 186.81

d .Material Cost LOT 4,582.39

, Construction Cost 35000 M 1,396.48

f Other Cost L.S. 15.00
Sub_Total Co! : 6,515.68

2 Feeder Main Pipeline: (12" X50 Psig X274km)
Distribution Pipeline: (8" X50 Psig X90 km)
Distribution Pipeline: (4" X50 Psig x 62 km)
Distribution Pipeline: (2" x 50 Psig x 360 km), Road Restoration Charge 479460 sqrn. 4,125.89

b Material Cost LOT 28,909.34

, Construction Cost 50000 m 320.00 1,682.15
Sub-Towl (C.l): 34,717.38

Total (GROUP - C). 41,233.06

Total (A+B+C): 42,255.41

4% Contingency (excluding Group B) 1,670.92
Grand Totol: 43,926.33
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The financial analysis for Situation I results in following conclusion:

NPV
BeR
IRR

Pay Back Period

287.65 Lakh Taka

l.OI

14.94%

Over 20 Years

For this case, NPV > 0 and Benefit Cost Ratio that;s benefit per taka cost is sligbtly greater than

1 wbicb indicates that the project is marginally profitable. But Internal Rate of Return for tbis

case is below 15% and the Pay Back Period is over 20 years wbicb is not acceptable.
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Situation 2:

For this ease the cost of the project is considered to be shared by RAJUK and TGTDCL,

which means that 80% of the material cost will be bom by TGTDCL and 20% of the

material cost will be borne by RAJUK. Investment cost for TGTDCL for Cost Sharing
Project is shown in Table 7.6. The armual value of output calculation is based on the

primary assumption on probable number of customer calculated in Table: 7.1. Annual

Value of output has been calculated according to the rules of cost sharing project.

Following are the rules for load calculation for cost sharing project.

a. At the very first year (trial nul period) customer will consume 50% of the full load

(load applied by customer).
b. At the 2nd year customer will consume 70% of the full load (load applied by

customer).
c. From third year (for greater Dhaka and Chittagong area) 8% increase on load

consumed of previous year and for othcr area 5% increase on load consumed of

previous year. This gro\Vthrate will prevail up to the year it reached to the full load

(load applied by customer).
d. The extension of pipeline network will be considered profitable if the Net Pay Back

Period is 10years or less than 10years.

Applying the above conditions probable load consumption has been calcuiated in the Table 7.7.

Total benefit has been calculated by multiplying the possible consumption with Distribution

Company's Margin which is shown in Table 7.3. Applying total benefit data tbat is derived from

Table 7.7 financial analysis for NPV, BCR and JRR is done in Table 7.8. Operating cost is

considered to be 2.5% of investment cost as per thumb rule. The discount rale is considered as

15% that has been fixed by Government of Bangladesh for this kind of economic analysis. The

Rate of Return is shown in the Figure: 7.2.
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Table7.6: Investment cost for cost sharing project

OROUP- A Station Construction
Sl Component Qnantity Unit Totaillmonnt
N,. m" (i~~

1 COS (Capacity: 200 MMSCFD), Material Cost 1 Nos. 150.00 150.00
2 TBSIDRS (Capacity: 50 I\.1MSCFD), Material Cost 3 Nos. 100.00 300.00

Total (GROUP A): 450.00

GROUP- B: River Crossin b HDDMethod
Sl Component Quantity Unit Totaillmount
N,. rate (in~~

. taka

1 Shitalakhaya River Crossing

" Shitalakhaya river crossing by HOD method (adding LOT 482.35
10"10contingency)

Total (GROUP B): 482.35

GROUP- 'lPe1ine ConstructIOn
'1. Component Quantity Unit Total amount
N,. m" (in~~~••••
1 Transmission PiDeline: (20" x 1000 Psi' x IS km

Distribution Main Pi line: (14" x 300 Psi x 20 kIn), Land Acquistion (Katha), IS kIn x 20' 23 ,=, 10.00 230.00

b Land Requistion (Katha), 15 kIn x 30' J5 ,=, 3.00 105.00

, Road Restoration Charge 12200 sqm. 186.81

d Material Cost LOT 4,582.39
Sub Total Cl : 5,104.20

2 Feeder Main Pipeline: 12" x 50 Psi x 274krn
Distribution Pi line: 8" x 50 Psi" x 90 km)
Distribution Pioeline: (4" x 50 Psi!!:x 62 km
Distribution Pi eline: (2" x 50 Psi x 360km, Material Cost LOT 28,909.34

Sub-Tora! (C2): 28,909.34
To/al (GROUP - C): 34,013.54

Total (A+B+(;i; 34,945.89

4% Contirwerl"" (excludin" Groun B 1,378.54

Grand Total: 36,324.43

80% 0 Grand Total: 29,059.54
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The financial analysis for situation 2 results in following conclusion:

NPV • 9096.26 Wh Taka

BeR • 1.27

IRR • 19.54%

Pay Back Period • 12 Years (Appx.)

For this case, NPV > 0 and Benefit Cost Ratio that is benefit per taka cost is greater than I which

indicates that the project is profitable. Internal Rate of Return for this case is over 15% and the

Pay Back Period is.l2 years. Moreover NPV is much higher than case 1. So this case is a better

option.

Similar analysis has been done for 14 other situations which are as follows:

1. For Company financed project 5% decrcasc in consumption of gas volume from the

primary assumption on probable number of customer (Table 7.1). Annual value of output

calculation, financial analysis for NPV, BCR and IRR and Rate of return for this situation

is shown in Appendix A.

2. For Company financed project 5% increase in consumption of gas volume from the

primary assumption on probable number of customer. Annual value of output calculation,

financial analysis for NPV, BCR and IRR and Rate of return for this situation is shown in

Appendix B.

3. For Company financed project 5% increase on the present rate of gas for customer of

various categories. Annual value of output calculation, financial analysis for NPV, BCR

and 1RR and Rate of return for this situation is shown in Appendix C.

4. For Company fmanced project 10% increase on the present rate of gas for customer of

various categories. Annual value of output calculation, financial analysis for NPV, BCR

and IRR and Rate of return for this situation is shown in Appendix D.

5. For Company fmauced project 20% increase on the present rate of gas for customer of

various categories. Annual value of output calculation, financial analysis for NPV, BCR

and IRR and Rate of return for this situation is shown in Appendix E.
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6. For Company financed project 25% increase on the present rate of gas for customer of

various categories. Annual value of output calculation, financial analysis for NPV, BCR

and lRR and Rate of return is sho\VIIin Appendix F.

7. For Company financed project 30% increase on the present rate of gas for customer of

various categories. Annual value of output calculation, financial analysis for NPV, BCR

and TRRand Rate ofreturn is sho\VIIin Appendix G.

8. For cost sharing project 5% decrease in consumption of gas volwne from the primary

asswnption on probable numher of customer (Table 7.1). Annual value of output

calculation, financial analysis for NPV, BCR and IRR and Rate of return is sho\VII in

Appendix H:

9. For cost sharing project 5% increase in conswnption of gas volume from the primary

assumption on probable number of customer (Table 7.1). Annual value of output

calculation, financial analysis for NPV, BCR and IRR and Rate of return is sho\VII in

Appendix H.
10. For cost sharing project 5% increase on the present rate of gas for customer of various

categories. Annual value of output calculation, financial analysis for NPV, BCR and TRR

and Rate of return is shown in Appendix I.

11. For cost sharing project 10% increase on the present rate of gas for customer of various

categories. Annual valne of output calculation, fmancial analysis for NPV, BCR and lRR

and Rate ofretum is shown in Appendix J.

12. For cost sharing project 20% increase on the present rate of gas for customer of various

categories. Annual value of output calculation, fmancial analysis for NPV, BCR and IRR

and Rate ofreturn is shown in Appendix L.

13. For cost sharing project 25% increase on the present rate of gas for cnstomer of various

categories. Annual value of output calculation, financial analysis for NPV, BCR and IRR

and Rate ofretum for this situation is sho\VIIin Appendix M.

14. For cost sharing project 30% increase on the present rate of gas for customer of various

categories. Annual value of output calcnlation, financial analysis for NPV, BCR and lRR

and Rate of return for this situation is shown in Appendix N.



CHAPTER -VIII

CRITICAL PATH SCHEDULING

8.1 PROJECT MANAGEMENT

A project may be defined as a series of related jobs usually directed toward some major

output and requiring a significant period of time to perform. Project management can be

defined as planning, directing, and controlling resources (people, equipment, and material)

to meet the t~hnical, cost and time constraints ofthc project.

A project starts out as a statement of work (SOW). The SOW may be written description of

the objectives to be achieved, with a brief statement of the work to be done and a proposed

schedule specifying the start and completion dates. It could also contain performance

measures in terms of budget and completion steps (milestones) and the written reports to be

supplied.

A task is a further subdivision of a project. It is usually not longer than several months in

duration and is performed by one group or organization. A subtask may be used if needed

to further subdivide the project into more meaningful pieces.

8.2 CRITICAL PATH SCHEDULING

Critical path scheduling refers to a set of graphic techniques used in planning and

controlling projects. In any project. the three factors of concern are time. cost and resource

availability. Critical path techniques have been developed to deal with each of these,

individually and in combination.

PERT (Program Evaluation and Review Technique) and CPM (Critical Path Method), the

two best known critical path scheduling techniques, were both developed in the late 1950s.

PERT was developed under the sponsorship of the U.S. Navy Special Projects office in

1958 as a managernenttool for scheduling and controlling the Polaris missile project. CPM
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was developed in 1957 by J.E. Kelly of Remington-Rand and M.R. Walker of Du Pont to

aid in scheduling maintenance shutdowns of chemical process plants.

Critical Path scheduling techniqucs display a project in graphic form and relate its

component tasks in a way that focuses attention on those crucial to the project's

completion. For critical path scheduling techniques to be most applicable, a project must

have the following three characteristIcs:

a) It must have well-defined jobs or tasks whose completion marks the end of the project.

b) The jobs or tasks are independent; they may be started, stopped and conducted

separately within a given sequence.

c) The jobs or tasks are ordered; they must follow each other in a given sequence.

The basic forms of PERT and CPM focus on finding the longest time-consuming path

through a network of tasks as a basis for planning and controlling a project. Both PERT and

CPM use nodes and arrows for display. Originally, the basic differences between PERT

and CPM was that PERT used the arrow to represent an activity and CPM used the node.

The other original difference was that PERT used three estimates - optimistic, pessimistic

and best-of an activity's required time, whereas CPM used just the best estimate. This

distinction reflects PERT's origin in scheduling advanced projects that arc characterized by

uncertainty and CPM's origin in the scheduling of the fairly routine activity of plant

maintenance. As years past passed, these two features no longer distinguished PERT from

CPM. This is because CPM users started to use three time estimates and PERT users often

placed activities on the nodes.

We believe the activity on the node is much easier to foHow logically than the activity on

the arrow. The three time estimates are used to measure the probability, the probability of

completion times. Therefore, in this chapter we use the activity on the node and either a

single estimate for activity time or three time estimates, depending on our objective.

In a sense, both techniques owe their development to their widely used predecessor, the

Gantt Chart. While the Gantt Charts able to relate activities to time in a usable fashion for

very small projects, the interrelationship of activities, when displayed in this form ,

becomes extreme difficult to visualize and to work with for projects with more than 25 or
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30 activities. Also, the Gantt ehart provides no direct procedure for determining the critical

path, which despite its theoretical shortcomings, is of great practical vaiue.

8.3 GANTT CHART

A Gantt chart is a bar chart showing both the amount of time involved and the sequence in

which activities can be performed. The independent activities can be done simuitaneously.

Ail other activities must bc done in the sequence from top to bottom.

8.4 PURBACHAL PROJECT GANTT CHART

A Gantt chart of Purbacha I project has been constructed showing both the amount of time

involved and the sequence in which these activities can be performed. The Purbachal

Project includes the following tasks:

1. Preparation of tender docwnent (tender for survey and preparation of detail drawings)

evaluation, awarding of contract and completion of works.

2. Preparation of tender docwnent (tender for lEE), evaluation, awarding of contract and

completion of works. Task 1 is the predecessor of task 2.

3. Submission of Acquisition & Requisition proposal to the concerned authority, taking

over possession oflands. Task I & 2 is the predecessor of task 3.

4. Preliminary Detail Design, Preparation of material list & estimation. Task I is the

predecessor of task 4.
5. Preparation of tender docwnent for material procurement, Tender floating, evaluation,

award of contract and delivery of materials (Foreign & Local materials). Task 4 is the

predocessor of task 5.

6. Preparation of tender document for River crossing by HDD method, tender floating,

evaluation, awarding of contract and completion of river crossing by HOD. Task 3,4 &

5 is the predecessor of task 6.

7. Preparation of tender document for construction of transmission pipeline, lender

floating, evaluation, award of contract and construction of transmission pipe line. Task

4 is the predecessor of task 7.
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8. Preparation of tender document for constmction of distribution pipeline, tender

floating, evaluation, award of contract and construction of distribution pipe Hne. Task 3

is the predecessor of task 8.

9. Preparation of tender document for constmelion of CP works, tender floating,

evaluation, award of contract and construction of CP, Task 6, 7 & 8 is the predecessor

of task 9.

10. Preparation of lendcr document for construction of civil works, tender floating,

evaluation, award of contract and completion of civil work construction. Task 7 & 8 is

the predecessor of task 10.

II. Preparation of tender document for construction of M&R station, tender floating,

evaluation, award of contract and construction I installation ofM&R stations. Task 3 &

4 is the predecessor of task 11.

12. Commissioning of Pipe line & Stations. Task 8, 9, 10 & II is the predecessor of task

12.

8.5 PURBACHAL NETWORK DIAGRAM

A network diagram has been constructed showing the critical path is shown. From network

diagram it is apparent that 1-2-3-8-10-12 is the critical path.
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CHAPTER-IX

CONCLUSIONS AND RECOMMENDATIONS

9.1 CONCLUSIONS

Financial analysis has been done for two different situations: i) for company financed

projects and ii) for cost sharing projects. Different technical evaluation such as NPV,

BeR, IRR and ErA etc. are formulated to analyze the profitability and feasibility of the

project. The findings are:

a) The talai. cost of project is 43926.33 lakh taka and total gas demand in next 20 years

at Purbachal Project area would be 1254 MMCMD.

b) If the project is Company Financed the NPV is 287,65 Lakh Taka, IRR is around

15% and BeR of 1.01 indicate that the project is feasible. Net Pay Back Period is

over 20 years if the project is financed by Company.

c) [fthe project is done by Cost Sharing, the NPV is 9096.26, IRR is around 19.54% and

BeR is 1.27 which also indicates that the project is feasible. Net Pay Back Period is

12 years. 1his case is a betler option over case 1.

d) If the project is Company Financcd and the gas price is increased by 30% over the

present rate, the NPV is 13484.80 IRR is around 20.17% and BCR is 1.27 which also

indicates that the project is feasible. Net Pay Back Period is 11 years. Although BCR

is same for both cases but NPV for this case is higher than case 2.

e) If the project is done by Cost Sharing and the gas price is increased by 30% over the

present rate, the NPV is 20812.44, IRR is 24.96%, BCR is 1.62 and Net Pay Back

Period is 8 years. This case shows the best result.

f) Implementation of the project will create investment opportunities for setting up new

industries specially gannents, textile, Electronic, Computer based industries to this

area because of the proximity of/he capItal city.
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9J RECO~ENDATIONS

a) Skillful and effective maintenance and monitoring system should be adapted to

provide smooth network operation.

b) To cope up with the growingdemand for housing sustainabie expansion of the Dhaka city

is essential. The pianning authority of the city bears the responsibility to device an

optimrun equilibrium design for the city considering the demand for development and

long term sustainabilily of urbanareas.
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