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ABSTRACT

Gas TraIlllITllssion Company limited (GTCL) was incorporated in 1993 in the unbundling

process of gas sector restructuring for owning, operating and maintaining the high pressure

gas transmission pipelines forming a part of the natiolUl! gas grid. Around 70% of total

produced gas is transmitted by GTeL pipelines. In order to ensure smooth and efficient

pipeline operation, it was dedded to incmporate a Supervisory Control And Data Acquisition

(SCADA) system by GTCL. It was dnly installed and commissioned in 2004.

The main objective of this study is to frod out the reai impacts of the SCADA system. This is

done by carefully studying and itemizing the tangible and intangible benefits directly arising

out of the SCADA system. Shortcomings are also identified which need to be removed in

order to get maximum benefits from the SCADA system. Financial analysis is performed

from two perspectives such as-gas sector perspective and national perspective to justify the

implementation of the system. The froancial parameters of gas sec10r perspective reveal that

the project is not financially viable while it is viable for national perspec1ive.
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Natural gas IS consulered as a very clean source of energy all around the wOriG,_monrso lifter

the oil crisis in nineteen seventies and increasing environmental awareness about burning coal

(National Committee Report, 2002). Natural gas was fustdiscovered in Bangladesh in 1955 at

Hanpur (Sylhet Gas Field). Chhatak gas field was discovered in 1959. So far 22 gas fields and

one small oil field have been discovered (Saleque, 2001). Gas sector of Bangladesh is

primarily controlled by the energy division of the MinistIy of Energy and Mineral Resources

(MOEMR) of the govenunent through a state owned corporation, Bangladesh Oil, Gas and

Mineral C<lrporation (BOGMC) popularly known as Petrobangla. Petrobangla acts as the

holding company for all the other companies in the sector. As afnow, the government owned

companies operating in the sector include petrobangla as holding company; Gas Transmission

Company Limited (GTeL), which is the sole gas transmission company; Bangladesh

Petroiel.ll11 Exploration and Production Company limited (BAPEX), the sole drilling,

exploration and production company. There are four gas distribution and marketing

companies which are Titas GIISTransmission and Distribution Company Limited (TG1DCL),

Bakhrabad Gas System Limited (BGSl); Jala1abad Gas Transmission and Distribution

System limited (JGTDSl) and Pachimanchal Gas Company Limited (pGCl). There are two

gas production companies which are Sylhet Gas Fields Company limited (SOFl) and

Bangladesh Gas Fields Company Limited (BGFCL). The Government has also promoted

companies for alternate use of gas; this is Rupantarita Prakritik Gas Company limited

(RPGCL), which deals with compressed natural.gas (CNG).and conversion of natural gas

liquids to other usable hydrocarbons. Gas is also produced by 4(four) 10C's (Chevron, Cairn

Energy, Niko Resources and Tu1low BD ltd.) under Production Sharing Contracts (PSC).

There are also two other companies of Petrobangla working with coal and hard rock, one is

Boropukuria Coal Mining Company Limited (BCMCL) and other one is Modhyapara Hard

Rock Company Limited (MHRCl).

Gas Transmission Company Ltd. (GICl) bas been incorporated as a limited company under

the Company Act in December 1993 with the entrusted responsibility to own, construct,

operate and maintain all high pressure natural gas transmission pipelines which operate at a

~

I
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pressure above 900 psig. As per Government decision, Ashuganj - Elenga Pipeline from Tims

Gas Transmission and Distribution Company Ltd (TGTOCL) and Bakhrabd-Demra,

Bakhrabad- Chittagong gas transmission pipelines from Bakhrabad Gas System Ltd (BGSL)

are handed over to GTCL.Eventually all transmission pipelines will be handed over to GTCL.

GTCLis also given overall operational control and load despatch responsibility of the national

gas grid irrespective of ownership of the pipelines. Among the existing gas transmission

pipeline networks of the high pressure trunk gas pipeline, about 833 km pipeline are O'wned,

operated and maintained by GTeL. About 1200 MMSCFDof the total daily produced 1670

MMSCFDgas is transmitted by GTCL pipeline, which is around 72% of total produced gas

(Manthly Report, GTCL, 2007).

Supervisary Cantrol and Data Acquisition (SCADA) system was introduced in GTCL in

2004. With this system gas flow, lntake and off-take points pressure, valve status

(open/close), flow rate and pressure of condensate and quality of gas can be monitored. In this

study the existing SCADA systemof GTCL is evaluated.

1.1 Objeetive

The main objectives of this study are:

II Evaluate the benefits and shortcomingsof the concerned SCADA system.

II Financial analysis of the SCADA system.

1.2 Methodology

Following methodalogy is followed far this study:
1. Callecting information by using semi-stmcturedlopenltelephonic interview ••••ith

related departmental officials and persolUlel.

2. Reviewing secondary information sources/related literature about SCADA system.

3. Collecting information by primary sources I personal visits (observations) of SCADA

sites/areas.
4. Financial analysis of the SCADA system, based an financial parameters such as

Benefit Cast RatiO'(BeR), Net Present Value (NPV), Internal Rate of Return (IRR),

Pay Back Period (PBP) etc.

2



CHAPTER 2: PRESENT STATUS OF GAS SECTOR

TIrischapter describes present status of reserve, production, transmission and consumption of

gas in the country. The amount of gas and condensate transmitted by GTCL pipelines are

mentioned here. Present gas management flow system is also discussed here.

2.1 Reserve Scenario

Twenty three gas fields and one oil field have so far been discovered in Bangladesh, nineteen

gas fields have so far been developed, seventeen are currently under production. A number of

studies were conducted by various agencies/organization in the past Some of the studies were

for limited number of fields, while the others were for countrywide assessment The national

gas reserve committee estimated the gas reserve (proved +probable) between 12.04 and 15.55

TCF (National Committee Report, 2002). From a petrobangla report it is shown that Gas

Initially In Place (GDP) of the discovered gas fields was 20.96 TCF of which 15.19 rCF is

the net recoverable proven reserve. Upto De<:ember,2006 around 6.79 TCF has been

consumed and the remaining net recoverable reserve (proven) is 8.40 TCF (Petrobangla

report, January 2007). The updated gas scenario reserve is shown in Appendix-A, Table-AI.

2.2 Produetion $«nario

At present gas is produced from stale enterprises i.e. companies of petrobangla and

international oil companies (lOC). Under Petrobangla three state owned company such as

Bangladesh Gas Field Company Ltd. (BGFCL), SyIhet Gas Field Company Ltd. (SGFL) and

B~~adesh'Expl;nution ~--Pr~duction-Comp;Wy tt,C(BAPEX) are producing gas from

different fields. BGFCL is producing gas from Titas, Hobiganj, Bakhrabad, Narsingdi and

Megna Gas Field. SGFL is producing gas from KailBshlilla (MSTE), Kailashtilla (Silica),

Beanibazar, Rashidpur and Horipur Gas Field. BAPEX is producing gas from Salda and

Fenchuganj gas field. Four IOC's such as Chevron, Cairn Energy, Tullow BD. Ltd. and Niko

Resources are producing gas under Production Sharing Contracts (pSC) from different gas

field. The largest IOC Chevron is producing gas from Jala1abad,Moulobibazar and Bibyana

gas fields. Cairn Energy is producing gas from the only offshore gas field, Sangu. Tullow BD

Ltd. is producing gas from Bangora gas fieid and Niko Resources is producing gas from Feni

gas field. Around 1680 MM:SCFDgas is producing from 76 gas well of 18 gas fields. The

3



present production capacity of 18 gas fields is around 1806 MMSCFD. Of the total production

of about 1680 MMSCFD about 60% is from the fields owned by the petrobangla and the

remaining productiou comes from the International Oil Companies OOC's) under Productiou

Sharing Contracts (pSC). The present gas production from different gas fields is shown in

table-2.1.

Table-2.1: Present Gas Production

BWd",""" 4 34 34

2 Hobiganj 9 272 265

3 M,gIma 1 2 2

4 Narsingdi 2 35 36

5 Titas 15 435 425

Sub-total 31 778 762

SGFL

1 Beanibazar 2 18 18

2 Horipur 2 10 9

3 KailashtiUa(MSTE) 4 74 74

4 Kailashtilla(S ilica) 1 21 23

5 Rashidpur 6 68 68

Sub.total 15 191 192

BAPEX
1 Fenchuganj 2 45 39

2 Sol" 2 13 12

Sub-total 4 58 51

Chevron

1 Bibyana 7 250 232

2 Moulovibazar 4 112 106

3 Jalalabad 4 230 160

4



Table-2.1: Present Gas Production (Contd.)

Sub-total 115 1592 1498

Cairn Energy

1 1Sangu I' jiB 1105

Niko Resources

1 1Feni j3 II' 1
12

Tullow SO Ltd

1 I Bangora 2 60 60

Toml 76 1806 1680
.Source. Daily Gas Report, GTCL, 19 Marcil, 2007

From the above table it is found that the sub-total production of BGFCL, SGFL, BAPEX,

Chevron, Cairn Energy, Niko Resources and Tullow BD Ltd. is 762 MMSCFD, 192

BGFCL,,%

SGFL
11%

BAPEX
3%

TLllow BD. Ltd
4%

Nlko Resources
1%

Figure 2.1: Company wise Production
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MMSCFD, 51 MMSCFD, 498 MMSCFD, lOSMMSCD, 12 MMSCFD and 60 MMSCFD

respectively. The company wise share of production is given in figure 2.1.

From the above figure it is found that most of the production (45%) comes from BGFCL, less

than one third (30%) production is from the Chevron, 14% of production comes from the

othec two state ovmed company SGFL (11%) & BAPEX (3%). The rest (11%) of the

production comes from the three roc's i.e. Cairn Energy (6%), Niko resources (1%) and

TuiJowBD. Ltd. (4%).

Three slate ovmed company such as BGFCL, SGFL and BAPEX are producing 1005

MMSCFD. There share are given in figure-2.2.

SAPEX
5%

Figure 2.2: State Company wise Production

The above figure shows that more than three fourth (76%) comes from BGFCL. The rest

(24%) is from the SGFL (19%) &BAPEX (5%).

6



Four IOC's such as Chevron, Cairn Energy, Tullow BD. Ltd. and Niko Resources are

engaged for producing gas. Their shares are given in figure 2.3.

Tullow BD. Ltd
9% l

Niko Resources
2%

cairn Energy
16%

Figure 2.3: IOC wise Production

The above figure reveals that m9st of the prod~tion (73'l'?) c.ome.sfu:~Che:-:ron._ The rest

(27<',-1,)is from the Cairn Energy (16%), Tullow BD. Ltd.(9%) and Niko Resources (2%).

2.3 COll.'lumptionScenario

Gas sector contributes to significant revenue earning for the national exchequer. Natural gas is

the main natural commodity that ensures regular revenue earning for the government till now,

The bulk of the gas is consumed in the generation of power and in the production of fertilizer,

the remainder being used by various small industries, commercial and domestic customers.

Currently 4(fuur) companies of Petrobangla are entrusted with the responsibility of

distribution and marketing of natural gas on the regional basis. These are:

7



Titas Gas Transmission and Distribution Company Limited (TGTDCL): Titas Gas

Franchise Area (TFA) covers greater Dhaka, grater Mymenshing, Brahmon Bana.

b. Bakhrabad Gas Systems Limited (BGSL): Bakhrab~ Franchise Area (BFA) covers

Chittagong Division excluding Brahmon Bacia.

c. Jalalabad Gas Transmission and Distribution System Limited (JGlDSL): Jalalabad

Franchise Area (JFA) covers greater sylhet.

d. Pachimanchal Gas Company Limited (pGCL): Paehimanchal Franchise Area (PFA)

covers Rajshahi division.

The area wise consumption of the various category of consumers are provided in table 2.2

Table 2.2: Consumption of Gas

A. Titus Franchise Area (IFA)

i) Power sector

1 A1phaPower(10 MW) 2 1.5

2 AM Energy Ltd.(1 0 MW) 2 0.77

3 Ashuganj Power Station (728 MW) 180 105

4 CDC Monpur Power Station (360 MW) 55 51

5 CDC Meghnaghat Power Station (450 90 69

MW)
6 CitY Sugar Power (10 MW) 2 -0.87 -

7 Ghorashal Power Station (950 MW) 241 153

8 Horipur Power Station (100 MW) 30 0

9 Meglma Energy (10 MW) 2 0.8

10 NEPC(llOMW) 28 16

II Partex Power (20 MW) 4 0

12 Rahim Energy (30 MW) 7 7

13 REB{Madabdy/Ashulia-37/10 MW) II 8

14 RPCL(l80 MW) 48 23

8
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Table 2.2: Consumption of Gas (Contd.)

15 Shah Cement Power (I 0 MW) 25 1.8
16 Siddirganj 50 MW Power Station 14 7

17 Siddirganj 210 MW Power Station 52 37

18 Tongi Power Station (110 MW) 20 22

19 Unie Power (40 MW) 7 5

Sub-total 797.5 508.74

ii) Fertllizer Sector

1 Ghorashal Urea Fertilizer Factory 45 44

(GUFF)

2 Jamuna Fertilizer Company Limited 50 46

(JFCL)

3 Palash Urea Fertilizer Factory (pUFF) 18 14

4 Zia Fertilizer & Chemical Complex Ltd 50 49

(ZFCL)

Sub-total 163 153

iii) Other Sector

I. Others(lndustria1, Commercial & 600 "5

Domestic)

TFA Total 1560.5 1226.74

B. Bakhrobad Frarn::hise Area (BFA) -

i) Power Sector

I. Rauzan Power station (420 MW) 90 72

2. Shikalbaha Power Station 20 11

Sub-total 110 83

ii) Fertilizer Sector

1 Chittagong Urea Fertilizer Limited 50 49

(CUFL)

2 Kamafully Fertilizer Company Limited 65 63

(KAFCO)

9



Table 2.2: Consumption of Gas (Contd.)

Sub-total 115
1
112

iii) Other Sectors

1 0therB (Industrial, Commercial & 120 118.125

Domestic)

BFA Total 345 313.125

C. Jalalabad Fram;hise Area (JFA)

i) Power Sector

1 Fenchuganj Power station (90 MW) 18 17.6

2 Kumargaon Power station (20 MW) 7 6.8

3 Shahjibazar Power Station (30 MW) I' 5.7

Sub-total 39 30.1

ii) Fertilizer Sector

1 Natural Gas Fertilizer Factory (NOFF) 18 116.78

iii) Other Sector

1 Others (Industrial, Commel'dai & 38 20.16

Domestic)

JFA Total 95 67.04

D. Parchimam:hal Fram;hise Area (PFA)

i) Power Sector

1 PDB Bagabari Power Station (100+71) 50 26.9

MW
2 Westmont Power station (90 MW) 25 23.6

Sub-total 70 50.5

ji) Other Sector

1 Others ( Industrial, Commercial & 5 5

Domestic)

PFA Total 78 55.5

Source: Daily Gas Report, OTCL, 19th March, 2007
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2.3.1 Daily Consumption by theMarkCtlng Compani~

From the table 2.2, the total consumption by TGlDCL, BGSL, JGTDSL and PGCL is

1226.74 MMSCFD, 313.125 MMSCFD, 67.04 MM:SCFD and 55.5 MMSCFD respectively.

Marketing company wise daily consumption of gas is given in figure 2.4.

JGTDSL
4%

Figure 2.4: Marketing Company wise Daily Consumption of Gas

The above figure reveals thaI maximum gas around three fourth(74%) of total consumption is

consumed by TGTDSL and near about one fifth (19%) of total consumption is consumed by

BGSL.A small amount 4% & 3% of total consumption are consumed by JGTDSL & PGCL

respectively.
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2.3.2 Dally GISConsumption by Different Seeton

From the table 2.2, consumption of gas by power, fertilizer & others is 672.35 MMSCFD,

281.78 & 708.285 :MMSCFD respectively. Sector wise daily consumption of gas is given in

figure 2.5.

Fertilizer
17%

Figure 2.5: Sector wise Daily Conswnption of Gas

The above chart shows that 43% of total consumption is consumed by other sectors. Other

sectors include industrial, commercial & domestic. The significant amount of gas (40%) is

consumed by power sector and the rest 17% is consumed by fertilizer sector.

12
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2.4 TrammlsslonScenario

The gas transmission pipelines in Bangladesh have been planned and constructed at different

stages primarily targeting a particular bulk consumer or potential load centre. In the early

stage of development of gas sector the grid concept was possibly not visualized. However,

depending on specific requirement over the years, a national gas grid line has been developed

and linked to lateral and distribution networks for serving vanons consumers, Gas

transmission Company Limited (GTCL) was incorporated in 1993 in the unbundling process

of gas sector restructuring for owning, operating and maintaining the high pressure gas

transmission pipelines fonning part of the national gas grid. Other companies are also

handling some high pressure pipe lines. The ownership of all such existing pipelines Is to be

handed over to GTCL in phases. However, the following companies are also operating some

of the transmission pipelines in their respective franchise areas:

a. Tita'l Gas Transmission and Distribution company Limited (TGTDCL)

b. Bakhrabad Gas Systems Limited (BGSL)

c. Jalalabad Gas Transmission and Distribution Systems Limited (JGTDSL)

The transmission and distribution system is currently analyzed by utilizing field pressures

except Bakhrabad gas field. Recently a compressor station is installed at Bakhrabad Gas Field

to boost up line pressure which subsequently increases the production of field. Before

Installation of the compressor, around 100 MMSCFD of gas were transmitted through

Bakhrabad-Chittagong pipeline. But the export pressure of Bakhrnbad gas field was 530 psi.

So there is a Regulating Metering Station at the Bakhrabad Gas Field to regulate the pressure

ofth.e grid line. After Installation of compressor station the export pressure of Bakhrabad gas

field can be boost up to 800 psi. Now around 200 MMSCFD gas can be transmitted through

Bakhrnbad-Chittagong pipeline.

A line diagram of existing high pressure gas transmission network is shown in figure 2.6.

The Gas Transmission Pipelines in Bangladesh after or before independence were mostly

constructed targeting a particular bulk consumer or potential load centre. Following the

discovery of gas at Haripur al Syihet 8" OD transmission pipeline was constructed from

13



Haripur to Fenchuganj in the late fifties for supplying gas to Natural Gas Fertilizer Factory

(NGFF) at Fenchuganj. Almost simultaneously a 4" 00 transmission pipeline was

constructed from Tangra Tilia to Chhatak for supplying gas from 'Chhatak Gas Field to

Chhatak Cement Factory. After discovery of Titas Gas Field in Brammanbaria the Titas-

Narshindi-Demra 14"00 gas transmission pipeline was constructed in 1%7-68 for supplying

gas to Dhaka City and Narayangonj area. Based on available gas from the Titas Gas Field

important industrial zones were set up in Ashuganj, Gorashal and Shiddirgonj areas. The

Gorasha1 Urea Fertilizer Factory (GUFF), Palash Urea Fertilizer Factory (pUFF), thermal

power plants at Ashuganj, Gorasbal and Shiddirganj area were based on gas available from

Titas Gas Field. Exploitation of gas from Habiganj Gas Field commenced with the supply of

gas to Shahjibazar Power Station. A transmission pipeline from this field was build upto

Shamsharnagar to supply gas to Tea gardens in and around Teliapara, Srimangal and

Moulvibazar areas. In 12" OD gas transmission pipeline was constructed from Habiganj Gas

Field to Ashuganj for supplying gas to Zia Fertilizer Factory in Ashuganj. However, the most

significant development after independence in gas sector was the creation of Bakhrabad Gas

Systems Limited (BGSL) which successfully implemented the following projects:

Development of Bakhrabad Gas Field (in 1980-1982). Drilling of 4 (four) deviation

wells and work over of Bkl at BKI Culmination with financial assistance of OECF:

Japan.
Installation of6O "MMCFDcapacity Glycol De-hydrationPlanl
Construction of 175 !un long Bakhrabad-Chittagong Gas Transmission Pipeline and 35

Ian 24"120"/16" 00 Chittagong City Ring main pipeline (1982-1983).
Lateral pipelines for supplying gas to Comilla, Chandpur, feni, Maijdee andKaptai.

78 kin, 20" 00 Bakhrabad-Demra gas Transmission pipeline.

Insta1lationof City Gate Stations at Foujderhat, Chinagong and Demra, Dhaka.

Gas distribution network for Chittagong, Comillla, Chandpur, Feni, Maijdee and Kaptai

i.e. in entire south eastern zone of Bangladesh.

The development of Kailashtilla Gas Field in early eighties opened avenues for expansion of

gas transmission network in the Sylhet area. A pipeline was built from KaHashtil1aGas Field

to Chhatak for meeting the demand of that area.

14

•



Two more important gas transmission networks were developed simultaneously following the

drilling of 11 wells in Beanibazar, Kailashtilla, Rashidpur, Habiganj. Tita..'!,Belabo and

Meghna Gas Field under second development project which are given below:

174 kID 24" 00 North.South (N-S) pipeline from Kailashtilla to Ashuganj with a

Parallc16" 00 condeIlllatelNGLpipeline (1991.1993).

117 kID24" 00 Brahmaputra Basin pipeline from Ashuganj to E1engafor delivering gas

to greater Mymensing areas, Jamuna Fertilizer Factory at Tarakandi with a future

provision for gas supply to the Western Zone of Bangladesh (\990-1991).

The emergence ofBakhrabad Gas System Limited (BGSL) created revolutionary changes in

the economic development activities of South-East The power plants, fertilizer factories,

paper mill, refinery, steel mill and various other industries of Chittagong region started using

gas available from Bakhrabad as well as Feru gas fields. But unfortunately injudicious

production strategy led to the dramatic decline of gas production from Bakhrabad Gas Field

and suspension of gas supply from Feni Gas Field. Under compelling situation due to

alarming sand flow and water production, the gas flow was drastically reduced causing

suspension of production of Chittagong Urea Fertilizer Factory, Karnafully Fertilizer

Company Limited and some power plants. This resulted in country wide load shedding. The

situation was partially overcome by expediting construction of the 58 kID30" OD Ashuganj to

Bakhrabad (A-B) gas transmission pipeline commissioned in 1997 for diverting the surplus

gas from the northern gas fields to the south-east. Subsequently transmission pipelines were

also constructed from Meghna Gas Field to Bakhrabad and Salda Gas Field to Bakhrabad for

augmenting the supply gas to the south-east. For flexibility of gas transmission 20" 00 gas

transmission lateral has been bruit from Monohordi.Narshindi.Siddhirgonj. GTCL

constructed 82 krn 30" 00 Rashidpur -Ashgonj gas transmission loopline parallel to the N-S

pipeline to increase the transmission capacity (2002.2005). The line's maximwn capacity is

500 MMSCFD. GTCL constructed another 37 km, 30" 00 Ashuganj-Monohordi gas

transmission loop line parallel to Brahmaputra Basin (B-B) pipeline to increase the flow and

pressure at the down stream i.e. Dhaka, Narayangonj, Elenga, Joydebpur, Mymensingh and

Bagabari. OTCL also constructed a 36 kIn, 20" 00 DharlUato Aminbazar pipeline under the

15
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Ohaka Clean Fuel Project (2005-2007). Due to this line, the pressure ofOhaka and and eNG

station is improved.

If the transmission network is carefully analyzed it appears that Ashugonj is the focal point of

the national gas grid. Two key locations of Ashugonj are Mainline Valve Station-] ofTitas-

Narshingdi-demra transmission pipeline and Gas Manifold station of GTCL. Gas from the

north-eastem gas fields (Beanibazar, Jalalabad, Kailastilla, Fenchuganj, Moulbibazxar,

Bibyana, Ra.shidpur • Habiganj and Titas) are being transmitted through North-south and

Ra.shidpur-ashuganj loopline to Ashuganj Manifold Station of GTCL from where is further

transmitted to Titas Franchise Area (TFA), Bakhrailad Franchise Area (BFA) and

Pachimanchal Franchise Area (PFA) through valve station -3, Brahmaputra Basin (8-8),

Ashuganj to 8akhrabad (A-B) and Asuganj to Monohordi (A-M) pipeline. N-S and R-A

loopline are currently transporting around 60% of national gas demand. From Bakhrabad Gas

Field, Bakhrabad -ehittagong pipeiine transmit part of the required gas from national gas grid

to Chittagong. The remaining gas for Cittagong is supplied from Salda, Meg1maand Sangu

Gas Fields. After AGMS, Bakhrabad is another key transmission hub in Bangladesh.

The followingpipelines/compressor stations are under construction ofGTCL:

i). Ohanua-Kodda (20" 00, 35 Km), gas transmission pipeline.

Ii) Monohordi-Ohanua-Elenga-Eastern Side of Jamuna Bridge (30" 00, 103 Krn) gas

transmission pipeline and Compressor Station at Ashuganj &. Elenga.

iii) Bonapara-Rajshahi (12" 00, 53 Km) gas transmission pipeline.

iv) Western side of Jamuna Bridge_Nalka_Hatikumru1_Ishwardi_Bheramara

(30" 00, 101Km), gas transmission pipeline.
v) Berhamara-Jessore-Kulna (20" 00, 165Km) gas transmission pipeline.

vi) Compressor Stations at Muchai &. Ashuganj.
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Figure 2.6: A line Dingrum of a National OIls Grid Line (petrobang111,2007)
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The reliability and security of gas supply in the national gas grid is largely dependent on the

following pipelines:

Table 2.3: Transmission Pipelines of Different Companies

A. GTCL Tran.'lmission Pipelines

Ashuganj-Bakhrabad (A-B) pipeline 30 58 1000
Ashuganj-Elenga 24 124 1000

Ashuganj-Monohordi 30 37 1000

Bakhrabad-Chittagong 24 175 960
Bakhrabad-demra 20 69 1000

Beanibazar.Kailashtilia 20 18 1000

Dhaka Clean Fuel Project 20 60 1000

Elenga-Eastem side of 1amunaRiver 24 14 1000
Gas Pipeline over 1amuna Bridge 30 9 1000

Nalka-Bagabari 20 35 1000

Na1ka-Bogra 20130 60 1000
North-South (N.S) Pipeline 24 175 1000

Rashidpur-Ashuganj Loop Line 30 82 1000

Western Side of Jamuna Bridge-Na1ka 24 15 1000

Sub-Total (A) 931
B. TGTDCL Transmission Pipelines

Ashuganj VS 3-APS Complex 10 0.69 1000
Ashuganj VS 3-ZFCL Complex 10 3.43 1000

Belabo Gas Field - Narsingdi VS II 8 13 1000

Dewanbagh - Horipur Power Station 14 1.58 1000

RMS

DharlUa- Mymensingh 12 56.00 1000

Elenga- Tarakandi 12 43 1000
Ghatura M & R Station-Narsingdi VS 12 14 49.39 1000
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Table 2.3: Transmission Pipelines of Different Companies (Contd.)

Ghorashal Joydebpur CGS 14 24.5 1000

Habiganj Gas Field Ashuganj VS 3 12 57.75 1000

Jamalpur SIw'J'U' 4 16 1000
Kamta Gas Field Joydebpur CGS 6 19.32 1000

Monohordi Kishoreganj 4 35 1000

Monohordi- Narsingdi 20 2S 1000

Mymensingh N"""""" 8/6 40 1000

Mymens.ingh-RPCL Complex 8 5 1000
Narsingdi VS 12-Demra CGS 14 32.41 1000

Narsingdi VS 12-Ghorashal 14 23.31 1000

Narsingdi- Ghorashal, Third Parallel 16 12 1000

Un,

Narsingdi- Siddirganj 20 41 1000

Tarakandi-Sarishabari-Jamalpur 8/6 31 1000

Titas Gas Field Ghatura M & R Station 12 1.07 1000

Titas Gas Field-Narsingdi VS 12 16 46.31 1000

Sub-total (B) 577

C. JGTDSL TranYrllission Pipelines

Habigong Gas Field Shajibazar Power 8 2 1000

Station _.
Haripur NGFF 8 43 1000

KTL 11 KTLl 14 3 1000

KTL Kuchai CbWk 8/6 52 1000

Sub-Total (C) 100
D. BGSL TrallSmission Pipelines

Meghna • Bakhrabad 8 28 1000
5alda - Bakhrabad 10 40 1000

Sob total (D) 68
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Table 2.3: Transmission Pipelines of Different Companies (Conld,)

E, IOC Transmission Pipelines

Bibiyana Gas Field. Muchai 30 43 1000

Moulvibazar Gas Field - Muchai I' 27 1000

Jalailibad Gas Field KTLII I' 15 1135

Sangu Gas Transmission Line(Offshore) 20 48 1135

Sub-total (E) III

Grand Total (A+B+C+D+E) 1809

Source: GTCL & TGTDCL, 2007

The tota! transmission pipeline of different company is 1809 km. Companywise share of

pipeline is shown in figure 2.7.

The figure 2.7 reveals that more thaI! .fifty percent (51%) of pipeline are operated by GTCL.,
LeSJlthan one third (32%) pipeline is operated by TGTDCL. The IOC's operate 7% pipeline

which include Chevron & Cairn Energy. The rest 6% and 4% pipelines are operated by

JGTDSL & BGSL respectively.
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Figure 2.7: Company wise Operated Pipeline

2.4.1 Opel'Jlted Pipeline of GTCL

OTCL started its operation by North - South (N-S) pipeline that was constructed in 1994. The

cumulative operating pipeline of OTCL is increasing with the time. In 2003-2004, the

operating pipelines were increased significantly than previous year as three major pipe lines

i.e. Ashuganj.Elenga, from TG1DCL, BKB-CTG & BKB -Demra from BOSL were handed

over to GTCL. Now the cumulative pipeline of GTCL is 913 kIn which is 51% of total

transmission pipelines. Operating pipeline ofGTCL is shown in figure 2.8.
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Figure 2.8: Operated Pipeline ofGTCL (Monthly progress report, GTCL, December 06).

Beside the above high pressure (900psig) gas transmission line there are also some spur lines

which are also operating at high pressure. The capacity of some spur lines which originates

from the terminal stations or off-takes of major tnmk lines are given in table 2.4.

Table 2.4: Spur Pipe Lines

Chittagong City Ring 24120/16x35 350
Mom

Chandpur Lateral 8 x42 960 30 BGSL

Pipeline

Comilla Lateral Pipeline IOx30 350 20 BGSL

Kaptai Lateral Pipeline 8 x 32 350 20 BGSL

Narshingdi Gas Field. 8x 16 1000 30 TGTDSL

Titas Trunk line
Ranjan Lateral Pipeline 20x18 350 120 BGSL

Source: Saleque, 2002
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2.4.2 Gas Transmitted by GTCL

The production company's supply their gas to the nearest transmission line. GTCL transmits

the gas through its transmission lines to the four marketing companies. OTCL gets wheeling

charge of the transmitted gas from the IIllIIketing companies. The amount of gas is transmitted

by OTCL to the four marketing companies in 2005-2006 is shown in figure 2.9.

JGTDSL PGCL
4% 'I 6%

BGSL
13%

Figure 2.9: Markcting Company wise Transmitted Gas by OTCL

(Monthly progress report, GTCL, December 06)

The above figure shows that maximum of the gas (77%) is transmitted to the largest

marketing company (TGTDCL).13% of gas is transmitted to the second largest marketing

company (BGSL). The remaining 10% gas is transmitted to PGCL (6%) and JGTDSL (4%).
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2.4.3 YeaTwise Gas Trallllmitted by GTCL
Gas transmission through GTCL pipelines is started from 1993-1994. With the time new

pipeline is added to the existing system that results the increase of GTCL network. The

demand of gas is also increased with time. So the amount of transmitted gas is also increased

significantly by GTCL pipelines. Consequently the wheeling charge is also increased. Year

wise gas transmitted by GTCL pipelines is shown in figure 2.10.
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Figure 2.10: Gas Transmitted by GTCL (Monthly progress report, GTCL, December 06)

From the above figure it is found that the amount of gas is increased with the financial year.

But in financial year 96-97 the amount of transmitted gas is decreased comparing to previous

year. It may be shut do\Vll of any bulk customer (power/fertilizer).

2.4.4 Condensate Trallllmiuion Pipeline ofGTCL

Two condensate pipelines were installed by GTCL which are para11e1to N-S gas pipelines.

Condensate from different gas fields in Sylbet region are fed to condensate lines. The

condensate lines are sho\Vll in table 2.5.
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Table 2.5: Condensate Pipelines ofGTCL

SINo Name of Pipeline Length(Km) Diameter Operating Capacity

(Inch) pressure(PSIG) (Barrel)

1 N-S Pipeline 175 6.625 150-250 5000,00

2 Beani.bazar-Kailashtilla 18 4 250 2000.00

Source: Monthly progress report, GTeL, December 06

2.4.5 Year wise Condensate Transmitted by GrCL pipelines

Condensate transmission was started from 1995-1996, although gas transmission was started

from 1993-1994. Year wise condensate transmission is shown in figure 2.11.

"00

1200

~ 1000

~ 800i 600
OJ 400

"0
o

• 0
93-94 9-4.95 95-96 96-97 97-98 98-99 99.QO OO.{)101-02 02-03 03-04 04-05 05-06

Flnaneial YHr

Figure 2.11: Condensate Transmitted by OTCL

(Monthly progress report, GTeL, December 06)
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2.5 Present GasManagement Flow System

The Present Gall Management Flow System (Figure-2.12) 'states that four production

companies among seven, such as Bangladesh Explomtion and Production Company Limited

(BAPEX), Chevron Bangladesh Ltd., Niko Resources and Tullow BD. Ltd. feed their

produced gas to GTCL. Two production companies such as Bangladesh Gas Field Company

Limited (BGFCL) and Sylhet Gas Field Limited (SGFL) feed their gas to GICL and two

marketing companies which are Titas Gas Transmission and Distribution Company Limited

(TG1DCL) & Jalalabad Gas Transmissionand Distribution SystemLimited (JGTDSL). Cairn

Energy feed their gas directly to the ring main of Bakhrad Gas System Limited (BGSL).

aTCL transmits the gas to four marketing companies such as TGTDCL, JGTDSL, BGSL and

Pachimancha1 Gas Company Limited (pGCL).The marketing companies supply the gas to

consumers of their respective franchise area

According to decision of Bangladesh government, GTCL in 2003, TGTDCL and RPGCL

operate as autonomolL'lbodies to be commercially viable. Managing Director, General

Manager (Operation) and Geneml Manager (Finance) are being recruited on contract basis. It

is also planned to divide TGTDCL and implementing three independent companies

comprising Dhaka-Gazipur-Manikganj zone (ritas Gas Distribution Company), Naryanganj-

Munshiganj-Narshindi zone (Sythalakha Gas Distribution Company) and greater

Mymensingh-Bhoyrab zone (Bramaputra Gas Distribution Company). A separate distribution

company is also planned for Chittagong ,area (Kantafully Distribution Company Limited) by

re-arranging BGSL for efficient management.
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CHAPTER 3: OVERVIEW OF SCADA SYSTEM

Supervisory Control and Data Acquisition (SCADA) is a process control system that enables

a site engineer/operator to monitor and control processes distributed among various remote

sites. Such systems can be used to monitor and control land, air or water pollution control

equipment, or just about any manufacturing process. A properly designed SCADA system

saves time and money by eliminating the need for service personnel to visit each site for

inspection, data collectionflogging or make adjustments.

Real-time monitoring, system modifications, troubleshooting, increased equipment life and

automatic report generating are the benefits that come with today's SCADA System.

By the late 1980s, SCADA systems were in wide use on pipeline networks. It was estimated

in 1991 that natural gas pipelines and utilities in the United States for instances, had plans to

install 159 complete SCADA systems during the 3D-month period beginning in October 1990.

Also planned was the installation of9O Remote Tenninal Units (R11Js) on existing SCADA

systems. These estimates were based on research by CSR, Roseville, California, which

maintains a data base on gas utility and pipeline companies.

SCADA systems are computerized hardware and software systems that perform a set of

monitoring and control functions. In gas and oiL companies, the systems can also provide

batch tracking, leak detection and flow information.

RTUs at compressor and pump stations and at other remote sites measure operating conditions

and transmit the data to a central computer. Programmable logic controllers act as RTUs, but

can also perform local logging and control functions at the remote sites.

In general, modem computer -based pipeline control systems consist of the following

components:

i) The compnter complex includes computers, computer peripherals and interfacing

equipment for the manlmachine system and remote stations.
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ii) The man/machine system includes devices necessary for the operator to communicate

with the computer, such as the video display unit, keyboards and loggers.

iii) Remote stations are connected to the computer compiex via a communication channei-

microwave, telephone, radio or other means.

iv) Field devices such as pumps and motor operated valves are controlled and monitored

by the remote station. Field instrumentation inciudes pressure and temperature

transmitters, tank gauges and similar components (Kennedy, 1993).

3.1 SCADA System in GTCL

Supervisory Control and Data Acquisition (SCADA) system was introduced in GTCL in

2004. Under this system, two identical control centers were built, one is Master Control

Centre (MCC) which is located at Demra and another one is Auxiliary Control Centre (ACC)

which is located at Ashuganj. With this system gas flow, intake and off-take points pressure,

valve status (open/close), flow role and pressure of condensate and quality of gas can be

monitored. The components of the SCADA system are discussed below.

3.1.1 The Telecommunications System

The Microwave Communications Backbone (Figure 3.1) comprises a dual redundant, hot

standby microwave radio system which generally follows the same roules in the eastern half

of Bangladesh as the main gas pipelines and provides the SCADA system with a transparent

transmission medium for all communications. The microwave radio system supports the

SCADA telemetry communications system, an integrated telephone system via Private

Automatic Branch Exchange (PABX's) and a private trunked mobile radio (PMR) system to

assist maintenance crews working in the vicinity oflhe pipelines. PABX equipment at two

new Control Centres located at Demra and Ashuganj, together with inter-PABX trunks to the

Head Offices of the gas operating companies fonns an integrated telephone network. The

result is an overall telecommunications system which provides voice and data facilities to

support gas transmission and operations throughout the National Gas Grid (Serck Controls,

2004).
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Figure 3.1: Microwave Communications Backbone

3.1.2 Radio Rooms, Telecommunications Towen, Masu and Monopoles

Radio Building: Nine new radio buildings have been built along the northern section of the

pipeline from Horipur down to Bakhrabad and nine existing radio buildings have been

completely renovated along the southern section of the pipeline from Demra down to

Faujclarhat. The radio buildings house the new microwave, SCADA telemetry and PMR

equipment plus battery back up and standby generator systems to ensure unintemJpted

operation during public supply power intemJptions and voltage fluctuations.

Telecommunication Tower: The channel capacity of the existing analogue nucrowave

system equipment is being expanded and upgraded along with the addition of SCADA

telemetry and PMR equipment withiu the TITAS franchise area from Tarakandi down to

Ashuganj and Derma. Microwave, SCADA telemetry (UHF) and private mobile radio (VHF)

antennas are mounted on a series of new Iexi sting, self-supporting towers
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Figure 3.2: New Telecommunication Tower

(Figure-3.2) along the northern and TITAS franchise route of the pipeline and existing guyed

masts along the southern route of the pipeline (Sen:k Controls, 2004). The towers and masts

(Figure 3.3) are locate.:] adjacent to the new and existing radio buildings. Seven new towers

ranging from thirty four to one hundred metres in height along the northern route and two new

stub towers on top of me Petrobangla and lalalabad Head Offices have been provided.
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Figure 3.3: Mast and Monopole

The project includeed inspection, repainting and refurbishing of the existing masts. SCADA

telemetry antennas, mOlUlted on monopoles interface to Remote Tenninal Units (RTUs)

located at over sixty gas sites to provide monitoring and control facilities over the full extent

of the pipeline at the two new Control Centres at Dernra and Ashuganj.
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3.1.3 The SCADA System

In Master Control Center (MCC), Demra, (Figure 3.4) there are three computers (MCC4,

MCC5, MCC6) called control room workstation in the control room which display the flow

parameters, open/close status of valves, overview of all major pipelines etc. There is one

computer for pipeline application (MCCl) which main use is to configure and run Pipeline

Application Software (PAS) enabling load balancing & scheduling, leak detection, line pack

calculation etc. Another computer (MCC2) is for SCADA management which main use is to

configure/re-eonfigure various parameters of SCAD A database. There are three printers in the

system, one is for alann and events printing, another one (MCCP2) is for report printing and

the rest one (MCCPl) is for color printing. SCADA servers are located at each control centre

and operate in a mainlstandby configuration. The servers communicate via a dual 2S6kbitls

extended LAN (WAN) link between the MCC and ACC. CCI & CC2 are the communication

controllers which are used to relieve the SCADA servers of the telemetry load. All computers,

printers etc. in the system are connected by hub. Under wide area network (WAN), six

Operating Company Terminals (OCT's), ACC, MCC and Petrobangla are connected through

router. Device Masters are 32-port bridging unit which holds point to point connection from

each telemetry master station via sentinel panel. Device masters are connected to the

communication controllers via Ethernet link. After a certain interval, server request for getting

data from outstation via sentinel panel.

After getting request, RTU sends the requested data to communication switch in the radio

room via UHF/cable link. The communication switch test which one (MCC/ACC) is ready to

get the data. lfthere is no problem of MCC to get the data then RTU sends data to MCC. If

MCC is not ready then RTU will send data to ACC. As there is a link of 128 kbps between

ACC and MCC, the acquired data is updated automatically between two control centres.

Pipeline Application Workstation (MCCl) will take data from server. The user will also insert

the required data to run the software. After running the software, the results will be sent to

server. From the server, the results are available to the computers of control room, OCT,s and

petobangla as well.
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3.1.4 l'boeControl Centra IImlGaBOperating Company Terminals (OCn)

The system is based !U"0und two geographknl/y separated Control Centres offering, for

securitypurpo~es. id~nlic••llltdJjli~~, "iili a duU;pru('es~orserver configuration for resilience

Figure 3.5: Control Room of SCADA System

and additional security. The Main Control Centre (MCC) is located at Demra, 12 Km South

East of Dhaka and the A~.iliary Control Centre (ACC) at Ashuganj, 85 Km North East of

Dhaka (Figure 3.5). Database transfers via high-speed links between the servers provide

main/standby functionality across the system. The servers support PC based workstations in

the Control Rooms and Operating Company Terminals (OCTs) installed in the Gas Operating

. Company Head Offices throughout Bangladesh to provide the facilities of Gas Plant

monitoring and control, pipeline operations management, maintenance dispatch, production

planning and training. Large, high-resolution rear projection system screens provide an

overview of operations as part ofan integrated Control Room design.

An on-line mathematical modeling package is incorporated into the SCADA system to

improve the detection/location of leaks, monitoring of under/over pressure, pig tracking, .
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demand prcdi<.:ti:lU~nd where necessary to siml1latc parts of th~ gas network. Both Control

Centres are provided with duty/standby gas powered generators, each capable of supporting

Lie full buildine; power load 10 cat", for in;wr,lptloil'> or voltage f1ucluatiOJ"i; in til" public

SlIpply. Battery hack IIp mcilities which can m.aintain me power supply to lh~ sys(o;n1 fo~ up

to four houts are also provided to ensure a seamless changeover between the public and

standby generator supplles.

3.1.5 Remote Ttrminal Units (RTUs), InshlImentlllion and Meiering Skids

RIUs have been installed at sixty sev;>11Ssites throughout the existing national gas n~twork, to

interface to the pipeline instnunenLalion, retrieve data and transmit it back via the Micro\vave

backbone to the MCC and Ace and to transmit control signals to the plant (Scrck Controls,

2D04). A typical RIU is shown in figl.lre 3.6.

Figure 3.6: Remote Tenninal Unit
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The RTD cabinets need to be capable: of withstanding the harsh environmental climate of

Bangladesh and typically must endure monsoon rains, cyclones, flooding high temperatw:es

ane hu,7Jdity. Rai~oo. cc,ncrete platform~ to ll-height >lbtwe!he Welrstkn:::;?ill'fiood !evel and

galvarllsed ~tool ~heller~ have also b~ell e'Jn~tr1Jcted to offer additional pwt'Oeti{)jl. Batt~ries

are installed in the bottom section of the RID cabinet to provide power back up facilities and

maintain equipment operatiou for a full twenty-four hours, on loss of the public electricity

supply.

Figure 3.7: RTU with Solar Panel Array
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Many ofthc gm sites are in mnote locatiOTL~without nny public electricity $lIpply. In these

instImcc:s. Mlar panels have been installed on the RJU shl:ltcr roofs 10 provide the power

n••••••••:;•••y t.•• energise the RTIJ equipment nnd pipeline ir::mumrnlaliun (Serd. Contro1.5,

20(4). The R1U with !lOWpcmellUTllY is ~ho.•••n in figure 3.7.

lnrtrumentatlon: Typically, at ench sileo new intelligent gas pr=trc, Icmpcruture and flow

monitoring instnunentBtion tw. been instlliled on the pipeline itself nnd IIdjaeent to the

pipeline on new instrumentation stands. The: instrumentation!tllnd is shown in figure 3.8 .
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The data signals are then taken back to the site RTU via cables, fed into a flow computer

which accurately calculates the true gas flow which is then transmitted to the Control Centres.

At two locations, Elenga and Monohordi new metering slcids have been installed. Each skid

is about twenty-one by nine metres in size and weighs around fifty tounes. The installation

required an excavation the size of a basket ball court to be dug by band to expose the existing

twenty-four inch pipeline (GlOP, SCADA Component, 2002).

A section of the pipeline was cut away, valves inserted'and pipe work modified to allow the

flow of gas to pass via the new skid. The gas passes through gas filters, scmbbers and dual

chamber orifices before returning to the main pipeline.

3.1.0 Microwave Links and RTU Status

There are 23 nos. towers and 67 nos. out stations (RTU) under the SCADA system. Among

23 nos towers, 9 new towers are installed and the rest of the towers are modified and

interfaced with the new towers. Two control centers. one is Master Control centre (MCC)

located at Demra and another one is Auxiliary Control Centre (ACC) located at Ashuganj.

From two identical control centres the microwave link and RTU status can be monitored.

Figure 3.9 shows the microwave link and RTU status. lfany problems occur in any outstation

or microwave link, the corresponding outstation and microwave link will show red color in

the SCADA system. There ate many outstations under one microwave site and the mdio room

is located near the tower. The nearest outstation is connected by cable link with the radio

room and the remote outstations are connected by UHFIlaser communication With the radio

room via tower. Between towers there is a link of microwave communication. RTU collects

data from plant and sends data to control centre by microwave link.
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Figure 3.9: Scm:n Shot of Microwave Link and RlU Stlltu5
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CHAPTER 4: TECHNICAL SPECIFICATION OF SCADA SYSTEM IN GTCL

SCADA system consists of control centre hardware, head office hardware, Remote Terminal

Unit (RTU), Telel:ommurucation system and Instrumentation. There are many components of

this system. The technical specification of this system is discussed here.

4.1 Control Centre Hardware
I
There are two control centres:

• Main Control Centre (MCC) at Demm

• Auxiliary Control Centre (ACC) at Asbuganj

Each control centre contains the foHoWing components:

• SCADA server

• Telemetry

• SCADA Management Workstation

• Pipeline Applications Workstations

• Control Room Workstation

• Large Screen Display

• Printers

• LAN Equipment

• GPS Clock

• Remote Access Modem

Brief discussion of the components is given below.

4.1.1 SCADA Server

SCADA server is locllled at each control centre and operates servers in amain/standby

configuration. The servers communicate via a dual 256kbitls extended LAN (WAN) link

between the MCC and ACC.

Each SCADA server is connected to a SCADA management workstation and a pipeiine

applications workstation via a dual LAN. The dual LAN also connects each SCADA server to
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two Communication ControUers. The Communication ControUers operate in dual mode under

the control of the main/standby SCADA servers (Lewin, 2002).

4.1.2 Telemetry

Telemetry means remote IDellSuring device. It describes any system USIng electronic

communications for measurement. It can aiso be used for systems with control functions and

to highlight wide area rather than plant based system. The telemetry system consists of the

following components.

Communieation eontrollen: Each control centre has two Communication Controllers. The

Communication Controllers are used to relieve the SCADA servers of the telemetry load. The

Communication Controllers provide a set of 9.6kbitls communication channels from each

eontrol centre via a sentinel changeover panel.

Each Communication Controllers consists of a kayak XU PC Pentium II 400 MHz 128 Mb

RAM and a 4.2 OS HOD. The Conununication Controllers are connected to the Sentinel

Panel via two 32 port Device Masters acconunodatlng the single communications channel

from each control centre to the RTU's over the radio system.

Under normal operating conditions, onc control centre communications channel is used to poll

thc Remote Terminal Units (RTUs) at anyone time. Switching within the telecommunications

system ern;ures the RTUs are connected to the polling control centre.

When there is a fault on a particular channel, polling for that channel is automatically

switched to the other Communication ControUers. The Conununication Controllers output a

serial control signal to their local sentinel panel-the control signal is used to direct the sentinel

to switch to the appropriate Communication Controller.
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Data exchange between RTUs and Communication Controllers is at 9600bps over multi-drop

RS-232 virtual channels, providing a point to point connection to each microwave

telecommunications site from ACC and MCC (Lewin, 2002).

Sentinel Paneb: The sentinel panels are control units based on Serck Controls' Proteus 2000

hardware. The sentinel Panels monitor the main and standby computer system to detect

hardware or software malfunction and announce the failure to the other system.

If the main system fails, the standby system instructs the changeover panel to transfer control

to the standby system. The transfer is performed by magnetically latched relays controlled by

the processor in changeover panel.

When control is transferred, the standby system takes control of the peripherals and

communication lines normally dedicated to the main system (Lewin, 2002)

Device Masten: Device Masters are 32-port bridging unit which holds point to point

connection from each telemetry master station via sentinel panel. Device masters are

connected to the communication controllers via Ethernet link.

4.1.3 SCADA Management Workltatlon

The SCADA system management workstation consists of a HP kayak XU Pentium iv,

1.8GHz PC fitted with 128Mb memory, a 40 Gb hard disk drive, keyboard, mouse and a 17"

colour monitor. Its main use is 10 configureJre-configure various parameters of SCADA

'm''''''.
4.1.4 Pipeline AppliClltiODllW orkJ!tation

The pipeline applications workstation consists of a HP kayak XU Pentium iv, 1.8 GHz PC

fitted with 128Mb memory, a 40 Gb FaslRAID hard disk drive, keyboard, mouse and a 17"
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colour monitor. Its main use is to configure and run Pipeline Application Software (PAS)

enabling load balancing & scheduling, leak detection, line pack calculation etc.

4.1.5 Control Room Workstations

The control room workstations consist of a HP kayak XU Pentium iv, 1.8 GHz PC fitted with

128 Mb memory, a 40 Gb hard disk: drive, keyboard, mouse and a 21" colour monitor, The

various flow parameters data of gas and condensate are monitored in the control room

workstations.

4.Ui Large Sereen Display

Each control room has a Barco RetroGraphics 808s high resolution rear screen projection

system. The Fresnel/Lenticular Blackstripc screen measures 50" across the diagonal and is

controlled by a Pentium iv, 1.8 GHz PC fitted with 128 Mb memory, 40 Gb hard disk drive,

CD-ROM, keyboard and mouse. It displays the flow parameters i.e. static pressure, flow rate,

differential pressure and temperature.

The Pentium iv, 1.8 GHz PC supplies a SCADA display to the screen and runs the Searck

Controls Ltd X System (SCX) client software. The video output of the PC is connected to the

screen system. Only one PC can remotely control the screen at anyone time. Ifa control room

PC has not requested control of the screen, the screen displays the wiri:dows that were selected

by the previous user.

The RetroGraphics 808s display has a multi-standard video input to allow data input from

sources other than the control room workstations. The video standards included are PAL,

NTSC3.58, NTSC4.43 and SECAM.

An orbitor card is used in the projector to avoid burn-in on the screen. The graphics card used

in the display control PC and the display itself, including the interconnections, provides a
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screen resolution of 1600,,1200, ensuring a sharp display. An automatic convergence

adjustment feature is included in the display to avoid the requirement for manual screen

adjustment (Domjan and Parkes, 2002).

4.1.7 Printen

There are three types of printer of the SCADA system which are used for various purposes.

The types are given below:

AlarmlEvent Printer: For smooth operation of the system, alarm/event printer is used. When

an alarm or event is generated in the system, it prints out automatically. Dot Matrix printers

are configured as alarm and event printers. The printer groups are configured so that alarms

and events print out at both the MCC and ACC.

Rcport Printer: For convenience of the system report printer is used. This printer is

dedicated for report. laser printers are configured as report printers. Each laser printer, across

the system, including OCTs, is configured as an individual print group. The reports can be

printed at a specific location.

Screen Dump Printcr: HP 1600Ccolour printers are configured as individual printer groups.

The printer group is selected when a screen dump is initiated. Screen dumps can be sent to

any screen dump printer on the system.

4.1.8 LAN Equipmcnt

The Local Area Network (LAN) at the MCC and ACe is duplicated for security. Each LAN

consists of a 16 port 10 base.T Ethernet huh, and an 8 port 10 base -T Ethernet hub. The

server and workstations are connected to both LANs that share the network load under nonna!

operating conditions.
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If a LAN fails, the other LAN takes over the full load of that site. Connection to the Wide

Area Network (WAN) is via routers l;illlllected to the microwave backbone.

The Local Area Network equipment consists of:

Hubs: The system uses two types of hub:

_ 3 Com OfficeConnect Hub srrpo (10 BASE -T Hub)

_ Office C<mned Hub TP 16C(10 BASE-T Hub)

Routen: Network routing topologies enable an OCT to connect to either an ACC or an MCC

LAN. Client workstation software retrieves data from the main or standby SCADA server

depending on proximitylW AN speed ami detennined on insta1lation. Client software always

writes data to the Main SCADA server.

The system uses two types of router:

• Cisco 1601

.3 com officeconnect Remote 531 Model

(Lewin, 2002).

4.1.9 GPS Clock

A Olobal Position System (OPS) clock, with a suitable externally mounted antenna, IS

connected to each SCADA server in MCC and ACC. The OPS clock is connected to the

SCADA servers via the Sentinel panel, Device Masters and the Communication Controllers.

The OPS clock is used to synchronize time stamping of alarms ami events across all Serck

Proteus RTU's to 1 second. Syncronisation is achieved by means of a broadcast from the

master station to all RTU's. The OPS clock is used as the system clock for the master station

(Lewin, 2002).
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4.1.10 Remote Access Modem

Remote Access Modems are connected directly into the COM port of Pipeline Applications

Workstation. The PC WIywhere software package is used to log into the servers to providc

remote support for the system. The system uses the multitech MT5600Z0X Remote Access

Modem (Lewin, 2002).

4.2 Head OffieeHardware

Workstations are installed at operating company head offices to provide operational data such

as gas production and consumption and generate customized reports but they do not provide

control facilities. Three workstations are installed in the head offices of the three distribution

companies (TGTDSL, BGSL, JGTDSL). Two workstations are installed in the head offices of

two production companies (BGFCL, SGFL). One workstation is installed at petrobangla. The

operational data of the whole SCADA system is monitOred from petrobangla workstation. In

the other workstations, the operational data of their respective franchise area is monitored.

The equipment at each head office is identical and provides workstation access (with printing

facilities) to the SCADA system via 64Kbitls WAN links to each control centre.

Each head office has:

• A workstation based on Pentium iv, 1.8 GHz PC:fitted with 128 Mb memory, a 40 Gb

hard disk drive, keyboard mouse and a 21 M colour monitor.

• A HP Laser Jet4000N printer.

• A HP l600C colour printer (connected to the 3 com officeconnect 8 port 10 BASE - T

Hub based LAN).

Each head office is connected to the WAN via a pair of office Connect remote routers at 64

kbps (Domjan WIdParkes, 2002).
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4.3 RemoteTerminalUnits(RTU's)

Remote Terminal Unit's (RTU's) gather data from meas'unng device points and send

instructions to controllable device points. RTU's are usually positioned some distance away

from the master stationne1work. The RTU's communicate with the master station network via

the telemetry channels and use the same protocol.

The main components of the RTU are given below:

Th""",_
Hydrostat

Processor card (PR3)

TM-l Communications Terminal Module

GE2f4 Back Plane

UB7 Tennination Module

PRl3IPM 13 Switching Card

Serial Interface Card (pR27)

Optically Isolated Digital Input Card (PR28)

Analogue Input Card (pR36, PR37)

Digital Output Card (PR64)

Analogue Output Card (pR7I)

Power Card (PR82)

Termination with SE cards

Flow Computer

Inverter

Rectifier

Lightning Arrestor

Relay

Barriers

(Domjan and Parkes, 2002).

48



4.4 Telerommunielltion System

The telecommunication system provides the SCADA system with a transparent transmission

medium for all communications. It also provides voice and data facilities 10 support the

GTCL's and the operating companies operations through the national grid.

The main function of the telecommunication system is given below:

• The communications medium through which the national gas grid data acquisition

element of the SCADA system is implemented.

• The telephone links between the PABX equipment (MCC & ACC) and the sites.

• The trunk interconnections between the PABX at the various control center sites.

• The trunk interconnections between the trunk radio base stations and the central trunk

switches located at the main control centers.

• The trunk interconnections between the three central trunk switches of the trunk radio

system and the master trunk switch.

• The WAN network linking the operating company offices with the main control cenler

In addition to these main functions, the system is equipped with a separate PC9010 network

manager system for the configuration of the control and alarm monitoring of the

telecommunications system equipment located at each microwave site in the system.

The main components of the telecommunication system are given below:

Microwave Tower

Microwave Dish Antenna

Lighting Rod

Light

Aircraft Warning Light
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• Microwave Radio
SAGEM Multiplexur

PMR Master Station

Telemetry Radio

PC9010RTU

PS21 RTO

Rectifier

Inverter

Lightning Arrestor

Relay
{Brown, 2003).

4.4.1 Communi~atioD Systems

The backbone communications system consists of a digital line of site microwave bearer

system with digital multiplexers at each site. lhis extends voice and data communications

facilities throughout the national gas grid. This provides data communications between

adjacent microwave sites to create a complete communication pathway from the MCC!ACC

through the complete chain of microwave sites.

4.4.1 PABXNetwork

Two Mile! 2000 digital PABX's provide voice communication service for the national gas

grid. These are located at the MCC and the ACe. Interconnecting trunks are COiUlected

between the existing stand alone PABX at each operating company head office and the new

PABX to form a PABX network covering the main siles in the field. PABX Network and

Intercormecting Trunks are shown in figure 4.1 (Brown, 2003).
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Figure 4.1: PABX Network and Interconnecting Tnmks
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In addition, access to the PSlN is provided by the inclusion of five PSlN connections to the

ACC and six to the MCC, the sixth line at the MCC being an intemationalline.

The PABX at the MCC, the ACC and at BGSL each have two 4W Ear & Mouth (E&M)

trunks connected to the trunk radio system to permit calls to be set up between these operating

company PABX extensions and the mobile radios serving the Trunk Radio System (IRS).

4,4.3 Trunk Radio ~tem

The trunk radio system is a voice and data communications network that operates in the 80

Mhz VHF band which allows field staff working on the main transmission lines and at: sites

on the national gas grid to communicate with the MCC/ACC or with each other.

The network is a modular hierarchical infrastructure with Trunk Site Switches (fSW) at

MCC, ACC and BGSL (Comilla) controlling 19 VHF base stations located at: the microwave

sites. The three TSW switches are controlled by a single Master Trunk Switch (MIS) located

at the MCC.

The system is configured as a 3 channel trunked scheme with one dedicated control channel

base station and two traffic channel base stations at each site. Calls may be made from the

MCC/ACC or BGSL at Comilla to single portables, groups of portable or all hand portables.

The signaling system used cornonns to MPT 1327 specifications allowing hand portables to

be uniquely identified by means of user name, unit number or group name.

The system is equipped with interfaces to the GTCL PABX network at the MCC, ACC and

the BGSL PABX at comilla to facilitate communication between the mobile radios and PABX

estensioltS or the PABX operator.

Hand held radio terminals can establish calls to the MCC, ACC or BGSL Comilla by means

of a simple key press operation. Handhelds can be configured for calls to home or "prime"
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dispatcher 10000tions.Spct!Chcalls from portable radios am be nssigned with IIOfmll1.priority

or emergency call stalin. In Ilddition, simple SIBIuS signaling ClIIl be used on.the system

eontml channel which allo .•••'S simple mllSSD.gesto be lralmnitted to !he disp:rteher or hand

portables .•••ithout the need (or the Illlocntion o( a traffic clwmel. Simple slllcked dipole

IIIlttnnllS lIr'Cused Ilt the VHF base statiOM to give omni directional eo~e. The trunk radio

system is provided with a Net\\'Or1cMaMgement TerminIlI (NMT) (or eonfigumtion and (aull

reporting. The trunk radio system overview is shOwn in figure 4.2 (Brown, 2(03).
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4.4.4 Communications Management System

A Communication Management System is provided to allow operators to assess the

performance of the telecommunications system and reconfigure or control it as appropriate.

The PC9010 Communications Management System provides a management fimclion for:

• Remotely monitoring the configuration and alarm status of the equipment at each

microwave site

• Remotely reconfiguring microwave site equipment

• Remotely monitoring the multiplex equipment at each site

• - Remotely reconfiguring the multiplex equipment at each site

The PC9010 is a data communications network that uses a combination of interconnecting

cables and microwave transmission links to transmit data frames containing management

commands to the microwave site equipment

Data frames containing equipment address, equipment status/configuration read commands or

configuration control commands, are issued by the Network Management Server (NM:S) at

the MCC and are transmitted around the system at a data rate of 9600kb/s.

Equipment configuration and alarm status read from each site is inserted into the respective

data frames for transmission back to the NMS (Brown, 2003).

4.4.5 Gu Data Acquisition Control

Each of the two control centres; the MCC and ACC, are equipped with dual redundant

communication controllers for controlling the gas data acquisition element of the SCADA

system. Each communication controller is identical and is loaded with the same software.

Each communication controller has a separate V24 interface to each microwave radio site in

the system through which the poll and gas data gathering process is executed to that particular
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site. The V24 interfaces in figure 4.3 are numbered V24(l02), V24(105) and so on to

V24(702) following the site numbering scheme (Brown, 2003).
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Figure 4.3: System Functional Design
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The main and standby communication controllers V24 interfaces at the MCC and ACC are

each connected to a sentinel switch to ensure that only the V24 interfaces from one of the

communication controllers at each control site is applied to the system. The V24 interfaces of

just two communication controllers are thus nonnally connected through the sentinel

switches.

The four communication controllers operate in tandem. Therefore when a poll is made, all

four communication controllers output a poll procedure on their respective group of V24

interfaces. Consequently, the group ofV24 interfaces from the MCC duty server, all initiate

the poll request simultaneous with the ACC. Nonnally, the Microwave and Multiplex system

only use the poll commands from the MCC. In the event of failure of V24 signaling, the

Microwave and Multiplex system automatically switches over to using the ACe main server

as its source of poll command and as its destination for the response data. The V24 data rate is

set at 9600bps.

The database of gas grid data built up by the duty server is shared with the other servers by

periodic updates via a 256kbps high speed data link. Thus if another server has to take over

control, it will have the same database. The poll and response process have the flexibility to

initiate a poll from the duty server (at the MCC) and in the case of an immediately following

fault or loss communications, to accept the response data at the ACC server. If the main

server at a control site fails, the Sentinel Switch automatically disconnects the V24 interfaces

of the failed server from the system and connects the V24 interfaces from the standby server

through the switch instead (Brown, 2003).
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4.4.6 SiteData Aequbltion

The poll signals originated at the MCC and ACC are received from the microwave and

multiplex system via a V24 switch. This may be connected to either the MCC or ACC V24

channel. If communication is lost. the switch is toggled alternately between the MeC and

ACC position for a set time-out period until communication is reestabiished. The time-out

period is dependent upon the type of communication loss. When communication with a

communication controller is achieved, the switch stops toggling between the MCC and ACC

and stays in the selected position.

In response to a poll command, the function gathers gas data from all outstations that are

monitored by the site and sends the data back to the servers. If the V24 switch is at the MCC

position, the data will go to the MCC, if it is in the ACC position, then it will go to the ACC

server. The function forms part of an integrated data communications system together with

the communications system and the Remote Terminal Units (RTU's). Gas parameters,

pressure, temperature and flow rate, collected from the gas grid, are inserted into a data string

containing gas grid source address, parameter identification codes, gas parameter magnitude

and transmission error control codes. The string is transmitted back to the relevant server via

the transparent microwave and multiplex system.

All data interfaces at the periphery of the Microwave and Multiplex system that are associated

with the process of gas data acquisition are V24. Each V24 interface from the Sentinel Switch

is site specific programmed. When a poll signal is initiated on one of these V24 interfaces, a

set pathway is automatically through the Microwave and Multiplex system to the input of a

V24 switch at the corresponding site. This pathway becomes transparent to V24 signaling and

can be viewed as a virtual V24 circuit. For example, in figure 4.3, the V24 (102) interface
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from the communication controller at the MCC is linked to the MCC input of the V24 switch

at site 702. Similarly, the V24 (102) interface from the romrnunication controller at the ACC

is linked to the ACC input of the V24 switch at site 102 and 80 on.

The poll commands generated on each V24 interface by the duty server are therefore input to

the respective site V24 switch. Nonnally, with the MeC acting as the duty server, the

command is applied to the MCC input of each switch. Gas data received from the site Gas

Data Acquisition function in response to the poll is fed back via the V24 switch and thc

virtual V24 circuit on the communication system to the relevant V24 interface of the polling

server (Brown, 2003).

4.5 Instrumentation

Different types of instrumentation are used in the SCADA system. The details of these

instrumentation are given here.

4.5.1 Differential Pre!lJlureTransmitter

Differential pressure transmitters are grouped and mounted on instrwnent supports, and are

protected by sunshades. Transmitters are direct mounted 3 valve manifold and are connected

to existing spare tapping points at the orifice fittings \ISing 12mm OD 316 stainless steel

tubing and stainless steel compression fittings. The transmitters conform to the HART

protocol and have an integral local indicator.

Instrument stands are located so as to minimize the length of the impulse lines.

Transmitter 4 to 20 rnA output signals are cabled to the local junction boll: for retransmission

to the marshalling cabinet (Domjan and Parkes, 2002).
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4.5.1 Pressure Transmitter

Pressure transmitters are installed on the instrument stands, and are grouped together with

other instrumentation. The transmitters confonn to the HART protocol and have an integral

local indicator.

Process impulse piping is 12 mm OD 316 stainless steel tubing and compression fittings.

Each transmitter is supplied complete with a 2 valve manifold and connect to the process via

an existing spare screw in an isolated boss on the pipeline, or in specified instances by tapping

into an existing pressure gauge installation.

Tnmsmitter 4 to 20 rnA output signals are cabled to the local junction box for retransmission

to the marshalling cabinet via multipair cable (Domjan and Parkes. 2002).

4.5.3 Temperature Trausmitter

Temperature transmitters are direct mounted on Resistance Temperature Detector (RID), and

are direct mounted with screwed thennowell into an existing spare boss on the pipeline.

Temperature transmitters oonfomJ to HART protocol and have an integrai local indicator.

Output signals from the transmitters are cabled to the local junction box for retransmission to

the marshalling cabinet via muItipair cable (Domjan and Parkes, 2002).

4,5.4 Turbine Meter

Where turbine meters (that are to be incorporated into the system) already have signal cables

cOIUlected, the existing single output pulse meter is changed to a dual pulse output to

accommodate the additional signal requirement.

GTSL have included for the supply of new turbine meters at two sites Dewanbagh (108) and

Ashuganj (400).
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Output signals from the turbine meters are cabled to the locally installed junction box for

retransmis~ion to the marshalling cabinet via multipair cable (Domjan and Parkes, 2002).

4.5.5 Main Line Valve (MLV) Solenoid Valves

Two 3 way solenoid valves are installed at each MLV actuator as required. Cabling to

solenoid valves from the RTU cabinet is via multipair cables to the local junction box and

then via local cabling to the MLV actuator. The solenoid valves are actuated by relays

installed in the marshalling cabinet and activated via the RTU. Limit switches are cabled back

to the RTU via the local junction box (Domjan and Parkes, 2002).

4.5.6 LevelIDlItruments

Level transmitters to measure and transmit levels in the condensate tanks are provided at:

• KailashtiHa Gas Field

• Ashuganj standby control room

Tnwsrnitters are installed at access flanges. Output signals from the transmitters are cabled to

the RTU via thejlUlction box and multipair cable (Domjan and Parkes, 2002).
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CHAPTER 5: EVALUATION OF THE SCADA SYSTEM

SCADA system was implemented to control and monitor of all the transmission pipeline

network parameters such as gas flow at supply and off-take points, current line pressures

through the network, movement of gas and-condensate volumes and quality of gas being

supplied to the system by the producing companies. Furthermore, the SCADAwould provide

pipeline integrity monitoring, leak detection, line pack, movement of pig along the pipeline,

load balancing, load scheduling and efficiency of pipeline. But the SCADA system is not

functioning fully. This chapter describes the benefits of pre and post SCADA and also the

shortcomings of the SCADA system.

5.1 Benefits

The benefits of pre and post SCADA system are diSClL'lsedbelow.

5.1.1 Response Time

Before SCADA system, it was difficult 10get the information. Getting the flow data was time

consuming. More time was required 10get the valve status of pipeline.

After SCADA system, real time flow data, open/close status of valves. flow and pressure of

condensate can be monitored instantaneolL'lly.

The length of time required to get the flow data at pre and post SCADA system is

quantifiable.

5.1.2 Man Power

During pre SCADA system. a large number of manpower was engaged at different regulating

and valve station. They would collect the pressure and flow data after a certain period and

they would deliver the collected data to the head office. GTCL would pay a lot of money for

this manpower.
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After SCADA system, the flow and pressure data are monitored in the SCADA system. So

manpower is reduced significantly due to SCADA system and GTCL is saving money for this

,,,rem.

The number of manpower saved due to SCADA system is quantifiable.

5.1.3 Liquidated Damagell

Before SCADA system, it was difficult to maintain the load in the system. So bulk conswners

especially power and fertilizers were faced problems due to gas crisis. At that time many

power stations and fertilizer factories were out of generation/production due to cut of gas.

Many power and fertilizer factories claimed Liquidated Damages (LD) from Gas Company

acoording to gas supply agreement.

After SCADA system, load dispatch is properly done. So the bulk conswner is facing fewer

problems. Liquidated Damages are very less due to SCADA system.

The number of days !hat were out of production/generation of fertilizer factories & power

stations due to gas crisis is quantifiable.

S.l.4 Conden!ate Loss

The condensate line is a separate iine in which the production companies feed the condensate

at a certain rate. A gang of miscreants is pilferaging condensate from the oondensate line.

Before SCADA system, it was not possible to monitor the flow parameters of condensate

properly. It was difficult to detect the purging point. So huge amoWlt of condensate was lost.

GTCL would require a lot of money to repair the purging.

After SCADA system, the real time data of flow rate and pressure are monitored

instantaneously. When the flow rate decreases significantly, it is considered that condensate is

being pilfered. Thus concerned people check the line and fmd out leakage. Loss of condensate

by pilferage is cheeked.

The amount of condensate loss saved due to SCADA system is quantifiable.
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5.1.5 Voice Communication

Voice communication was done by T & T and mobile phone systems within companies and

lIIIlongdifferent companies during pre SCADA system. aICL spent huge money for this

communication.

After SCADA system, voice communication is done by the SCADA system within

companies; inter companies and with petrobangla as well. It also provides fax facilities.

The lIIIlounlof money thus saved is quantifiable.

5.1.6 Decision Making

It was very difficult to record the all data. Due to lack of data it was not possible to get the

flow and pressure profile. So management faced problems for planning and forecasting for

constructing a new pipeline.

After SCADA system, all real time flow and pressure data are monitored instantaneously in

the system. Ail pressure and flow data are stored in the computer. One or two year back flow

data Clill be delivered from the systemwithin short time. The pressure and flow profile can be

monitored in the system. So the management can do analysis easily with these data and reach

a decision quickly.

Decision making is intangible benefiL How much decision making is improved due to

SCADA system, is difficult to quantify.

The operators manually would collect the field data during pre SCADA system. When they

would take readings there would be wrong. At the time of recording the readings in the log

book, there was II possibility of mistake. So every stage there was a possibility of mistake.

After SCADA system, ail field data are sent to control centre by microwave backbone. The

real time data are viewed in the system. So the accuracy of the monitored data is high.

Accuracy of data is intangible benefit. How much accuracy of data is improved due to

SCADA system is not quantifiable.
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5.1.8 BillingPeriod

Before SCADA system, billing was done manually. Without use of SCADA system,

marketing companies have to insert and withdraw chart recorder on daily basis and

consumption data at flowing temperature and pressure are taken. From these pressure and

temperatwe data, pressure and temperature factors are calculated. By multiplying the daily

consumption with pressure and temperature factors. coosumption will be found at standard

condition. The daily consumptions are then added to calculate the monthly consumption for

billing of bulk customers and the total process is very time consuming.

After 5CADA system, the consumptions of bulk:customers are monitored instantaneoU51y.50

marketing companies can prepare bill for bulk customers within short time by taking the

consumption report from SCADA control room.

The amount of billing period saved due to SCADA system is quantifiable.

5.1.9 Gas Compositions

Gas compositions data were not always available during pre SCADA system. Jalalabad gas

field and Sangu gas field would send their gas composition report at the end of every month.

In Ashuganj there is also a gas Chromatograph; GrCL would prepare a gas composition

report once per month.
All Chromatographs are interfaced with the SCADA system, so the real time data of gas

compositions are monitored instantaneoU51y.Now all company can monitor the gas

compositions from their Operating Company Terminal (OCl). 50 the transferency of the

quality of gas is increased. Now the gas compositions report can be delivered within a short

time.

The level of quality increased due to 5CADA system is difficult to quantitY.

5.1.10 Daily Gas Report

Daily gas report is automatically generated from the SCADA system that contains daily gas

intake, off-take and dispatch scenario of different pipelines.
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Before SCADA system, there was no daily gas report. So it was difficult to know the intake,

offtake and dispatch status of different pipelines.

Under SCADA system, a daily gas report is automatically generated everyday in the morning.

So the intake, off take and dispatch status for 24 hours are found from this report.

The benefit derived from crystal report due to SCADA system is not quantifiable.

S.I.n Operational Capacity

During pre SCADA system, operational capacity was less due to lack of improved

information. More time was required to get the response of any problems. It was also difficult

to maintain the load of different pipelines.

After SCADA system, operational capacity increases due to available of improved

information. The real time flow and pressure data of gas and condensate are monitored

Instantaneously.

How much operational capacity is increased due to SCADA system Is not quantifiable.

5.1.12 Cathodic Protection

Before SCADA, the reading of Pipe to Soil Potential (PSP) of cathodic protection system was

collected manually. So many operators were engaged to collect these data. GTCL also spent a

lot of money for this purpose.

Cathodic protection system is connected with the SCADA. Now the real time reading of pipe

to soil potential (PSP) of cataodic protection system is monitored instantaneously. By

monitoring the real time data of CP one can understand the status of the pipeline and take

remedial measures quickly in case of abnonnal protection.

The number of manpower saved from Cathodic protection due to SCADA system IS

quantifiable.

Table 5.1 is a summary of the points discussed in this section.
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Table 5.1: Comparative Statement of Benefits of Pre and Post SCADA System

1

2

3

Response time

Operational
Capacity

Manpower

It took more time to get
response of readings of
flow parameters.
Less operational
capacity due to lack of
improved information
of flow parameters.

A large nwnber of
manpower is required to
collect the information.

It takes less time to
monitor the readings.

High operational capacity
for improved information
of flow parameters.

Less manpower is
required to collect the
information.

No'
quantifiable

Quantifiabie

4

5

Liquidated
Damages

Condensate
Loss

Liquidated Damages
were claimed due to gas
crisis.

Condensate loss was
high due to lack of
information.

Liquidated Damages are Quantifiable
not claimed.

Condensate loss is lees Quantifiabie
due to improved
information.

6

7

,

Voice
Communication

De<:ision
Making

Accuracy of
dw

Voice communication
was done byT&T.
Mobile within
companies and inter
companies which was
very expensive.

To reach a decision is
difficult in this system.

Instantaneous flow
parameters are not
found. Different types
of data are collected
manually that results
less accuracy of data.
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Voice communication is
done by SCADA system
within companies, inter
companies and
Petrobangla as well.

Decision making is easy
in this system. Different
types of data are required
for planning and
forecasting.

Real time data are
monitored in the system
that results high accuracy
of data.

Quantifiable

No'
Quantifiable

No'
Quantifiable



Table 5.1: Comparative Statement of Benefits of Pre and Post SCADA System (Conld,)

9 Billing Period The data was collected The data is generated Quantifiable
manually so more time automatically in the
was required for billing system so more rapid
especially rot major billing can be done
po- ••• fertilizer especially for power and
customers. fertilizer customers.

10 Om Om compositions Om .. Not"" composltlOns =
Compositions not always available. knovm instantaneously. quantifiable

11 Daily Gas No daily gas reports. Daily gas reports Not

"po'" containing data ofhourly quantifiable
basis of gas intake, off
take and despatch of high
pressure lines are
automatically generated
everyday in the morning
from the system.

12 Cathodic Pipe to Soil Potential Cathodic protection Quantifiable
Protection (PSP) =ding !, system is connected with

collected manually. So SCADA system. So real
more time is needed to time data is monitored
collect the data. that results saving of

manpower.

The quantifiable it.ems are explained in more details in chapter-6. These are used in the

financial analysis.

S.2 Shortcomingsof theSystem

SCADA system was not implemented fully. Some measuring parameters are not

monitored/controlled due to lack of infrastructure of grid line. Only GTCL high pressure lines

are covered by the SCADA system. But some high pressure pipelines owned by the

distribution companies are not covered by the SCADA system that creates problem for proper

load management. Before going to shortcoming of the SCADA system a brief discussion of

the infrastructure of part of grid line is given below.
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From the figure 5.1, it is shown that gas from Kaila:3htill Gas Field (KTL GF), Beanibazar

Gas Field (BBGF) and Jalalabad Gas Field (mGF) is added to the North-South (N-S)

pipeline. At intake points ofN-S pipeline, there are no meters, how much gas is added to the

line is not known. Gas is supplying to 90 MW power station from N-S pipeline. How much

gas is withdrawing is not known as there is no meter at off take points. After off take of 90

MW how much gas is remaining, is not known. Fenchuganj Gas Field (FGF) is adding gas to

N-S. There is no meier at intake point of N.S. So how much is adding from FGF is not

known. Same incident is occurring for the case of Rashidpur Gas Field (RGF) and

Moulvibazar Gas Field (MGF). At Muchai manifold the event is very difficult. There is a

Rashidpur-Ashuganj loop line. At Muchai, gas from Bibyana Gas Field (BGF) is added. At

Muchai, there is a valve connecting between N-S and loop line. After Muchai manifold how

much gas is flowing through N-S and loop line is not known. Same event is occurring for the

case ofHabiganj Gas Field (HGF) and Titas Gas Field (TGF). There is also a connecting line

between the N-S & loop line. The valve of connecting line is always opened and there is no

meter. So how much gas is flowing through N-S & Loop line is not knO'WIl.Gas from N-S

pipeline and part of gas from loop line enters into Ashuganj Manifold Station (AGMS)

without metering. A part ofloop line goes to the B-B2 by metering. The remaining of the loop

line gas flows through the A-M line without metering. After AGMS gas delivers through A-B,

B-Bl & VS3 lines by metering. Total intakes of AGMS are calculated by summing up all

production of the gas field connecting with the N-S & loop line. Total off takes are calculated

by summing up all consumption of the customers connecting with the N-S & loop line. Net

Intake of AGMS is calculated as deducting total offtake from total intake.
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The shortcomings of the SCADA system instal1ed in GTCL are discussed below.

5.2.1 Remote Control Valve

SCADA means supervisory control and data acquisition. In SCADA system ofGTCL there is

no supervisory control. Only monitoring is done. Actually, the actuators are not yet tested

whether it is functioning or not by giving command from the control room of SCADA. The

high authority advised not to control the valves remotely. They think that if the actuators are

controlled by SCADA system, unwanted situation may oe<:ur.As for example, if a command

is given from the control room to actuator to open 50%, but it does nol function accordingly,

the demand of the customers will not be served. To avoid this type of problem the actuators

are not yet controlled by SCADA system.

The actuator can be tested in a dwmny or parallel line by SCADA system. If it works

successfully, then actuators can be run in live pipe line by SCADA system.

lfthe actuators are controlled by SCADA system, the system will be implemented fully and

the proper load management will be ensured.

5.1.2 Leak Detection

Leak detection software calculates and determines the presence of leak and determines the

corresponding size of the leak under flowing condition. Leak location at various points i.e.

leak location minimum, leak location average and leak location maximum are provided.

. Updating of leak size and location takes place once every 30 seconds during leak situations.

The results are only presented to the operator after a leak warning.

The Pipeline Application Software (PAS) for leak detection shown in the figure 5.2 is not

working in the SCADA system due to problem of national gas grid. To find out the leak of a

pipeline the pressure of upstream and downstream and flow rate of that line are needed. But

there are no meters at the most of the intake and off take points. Meter should be installed at

the intake and offtake points to get the data. If the data are available, the software will run. If

the leak is detected easily by this software, the loss of gas will be less and saves the pipeline

from accident such as fire.
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Figure 5.2: Screen Shot of Leak Det~on by SCADA System

5.2.3 Line Pack

Unt Pack is the amount of 8M thct always remain! in the pipeline from the purchase figure.

With the build up line pressure the amount of gas packed inerell.Se5in the pipeline. N.

~ is al~-ays changing in the pipeline and premzre is higher in the lean hour than the

peak hour. Thus line pack is higher ~ the lean hour. Line ~k is olwuys changing. Then: is

software oflinc p1Ckin the SCADA 5}'Stemwhich is not working shown in the figure 5.3 QS

most of the intake and off-take points there are no meters. So it is not possible to find out the

upstream and dOllllllStrenrnpressure of every pipeline.
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Figure 53: Screen Shot of Une Pack by SCADA System

Meter should be installed lit the intake: and offtake points of the pipelines.lfthe softwnre for

tine pack wtIrb, the li~ pllC:k,li~ pack rule of II section in II pipe !inc will be known and

l:XeesSline pW: of pipe line will be diverted into the other pipeline when: there is dcmm1d of

p!.Moreover, the pipelines will be saved from over pressurized by diverting gas.

5.1.4 LoadScbedollol

Thl: load scheduling 1001 is II predictive analysis running with flow oontroi II!all inlets l\l1d

outlets in order to predict any violl1tions ofpre-defined limits on inventory or pressure.

The load-scheduling models initially copy the nate of the res! lime model. All boundary

conditions are taken from the nomination time series. The load scheduling modellllllS ahud
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of real time completing a 24 hours calculation of the entire network in a matter of mioutes. If

there is any alarms, load of different customers will have to be revised and will om for 24

hours. If everything is ok, it will show normal.

In the SCADA system the software for the load scheduling is ok. But the problem is in the

national gas grid. Meters are not available at the most of the intake and off-take points that

results non-functioning of the software for load scheduling.

Meters at intake and off take points should be installed to om the software of the load

scheduling. If the software works, the customers will know how much load and pressure they

will get and they also take action accordingly.

5.2.5 Load Balancing

Load Balancing is configured to om cyclically. It is a predictive analysis with flow control at

all boundaries. The flow readings are copied from real time and are maintained throughout the

run. It is initially suggested that this is once per hour, running for maximum 4 hours. The

boundaries for load balancing are tnaltimumhuinimum pressures and maximum/minimum

inventories for all pipelines.

If the current operation of the network leads to a violation of pre-defmed limits on inventory

or pressure at any of the joints within the 4 hours period, this is highlighted to the operator

and information about location and type of violation are provided. Infonnation regarding the

load balanciog is to be transferred to the SCADA as described above for load scheduling.

In the SCADA system the software for the load balancing is ok which is shown in the fIgure

S.4. But the problem is in the national gas grid. Meters are not available at the most of the

intake and off-take points that results non-functioning of the software for load balancing.

1bis enables the operator to take preventive action before any critical situation arises or

depending upon the severity creates the need to reschedule the nominations for remainder of

the day.
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Figure SA: Scrttn Shot ofLolld BalllJ\Cingby SCADA System

5~6 Pigging

Pigging is done before and after commissioning of the pipeline to dean the inside of the

pipeline. In pipeline, different foreign maners, dust etc may ecCumWllte.

As II result, the flow cap=city of pipeline decreases. To avoid this problem and 51lpplydean
fuel, pigging is undertaken in pipelineS. Different types of pigs such lIS foam, brush IIlldcup'. .
lire used.in the pipeline. When the pig movesll1ong the pipeline, status of pig i.e. its de~
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from the pig lallncher. ~ibk location of the pig bn.!ed'on diffet=1 input p:muneiers Illld

srrivaild recciya., ~ monitored in ~ SCADA S)'S"'.em.

In crrr.1. on line I'ieg;ng h~~001yet bo:o::ndon<:.So the plWng i~nottC!lled till now.

5.1.7 PipelineEffidmcy

The pw'pOSeof Ihis function i510 detect whether the: pipeline friction tcmes in any pmticular

section have exceeded defined limits. This then gives M indiClltion as 10 when "pigging" of

the pipeline may be ttquired in order 10 in<:mt.1ethrough put and reduce lr!nSpOrtlltion cost.

Figure 5.5: Screen Shot of Pipeline Efficiency by SCADA Systc:m
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The function calculates the ratio between the actual friction factor and the 'theoretical'

friction factor (Colebrook-White) to derive the 'pipeline efficiency factor'. The calculation of

the actual friction factor is based upon the flow and pressure measurements at thc end points

of the pipeline section. The figure 5.5 shows the pipeline efficiency.

The software for pipeline efficiency is not working as the flow data at the end points of the

pipeline section are not available.

To run the software of pipeline efficiency, meter at intake and offtake points of the pipeline

should be installed.

If the software runs, the status of the pipeline will be known which will be helpful in

determining the necessity of pigging.

5.2.8 Trained Manpower

SCADA is a sophisticated technology. There is a lack of trained personnel in GTCL who are

expert or well conversant with this technology. Due to this reason some technical parts of the

SCADA system are not run.

Extensive training of GTCL personnel in different stages is necessary to derive full

advantages of the SCADA system by keeping all the options and facilities in operation.
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CHAPTER 6: FINANCIAL ANALYSIS

GTCL introduced SCADA system in 2004 with an initial investment of around USS 27

million. No financial analysis was done before implementing the SCADA system and no such

eva1Wltion has been carried in this regard till now. This study aims at evaluating the financial

aspects of the SCADA system. To find out the financial parameters, a cash flow analysis is

carried oul The calculation details of this analysis are given below.

6.1 Calculation ofCash Outflow

A. Investment Cost

Many items are included in the investmenl The items and their cost are given in the following

table 6.1

Table 6.1: Investment Cost

1 Land Acquistion 0.00 0.00 0.00

2 Land Re uisition 0.00 0.00 0.00

3 Soil & Sub-surface Investi ation 0.00 0.00 0.00

4 Civil constroction 0.00 0.00 0.00

5 Mechi andE ui ment 0.00 6219.45 6219.45

6 T ort Vehicles 3.75 0.00 3.75

7 Man ower 130.00 0.00 130.00
Cost of Engineering Design and

8 construction supervision 0.00 2967.75 2967.75
Consultanc

9
Installation of SCAD A Telecom 1228.00 6887.79 8115.79, t=
Office Rent, Electricity,

10
Telephone, Water Supply, Office 85.00 0.00 85.00
Stationeries, Printing and other
miscellaneous

11 Interest durin construction 175.00 0.00 175.00

12 Allowance for unforeseen 0.00 0.00 0.00

13 Cost Escalation 100.00 0.00 100.00

14 CD-VAT!TlIX 1175.00 0.00 1175.00

IS Total: 2,896.75 16,074.99 18,971.74
USS 27,102,485.71

Source: Project Profonna, SCADA Project, 2003
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B. Operatingcost

There are so many items under operating/running cost which are given in the table 6.2.

Table 6.2; Operating Cost

I
2
3
4

Services and maintenance
Utili ex enses
Salaries and w es
Administrative overhead
Total

•
315.714.29
27,565.71
61,200.00
5,142.86

409,622.86

Source; Project Proforma, SCADA Project, 2003, & Salary Statement, GTCL, 2006

Break up of operational cost is given below;

Service and maintenance cost are $315714.29 (As per PP, 2003). Utility expenses include bill

of mobile phone, land phone (T&T), electricity, Octane, Gas which are shown in the

following table 6.3

Table 6.3; Utility Expenses

=
Mobile Phone
Electrici
Land Phone T&0,_
GM
Total

Source; Bill of Utility, GTCL, 2006

Different types of personnel are engaged to £Wl the SCADA system. Salary and wages of the '

employees engaged in the SCADA system are given in the table 6.4.
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Table 6.4: Salary and Wages of the Personnel

25,000.00
20,000.00
15,000.00
12,000.00

3000.00 30,000.00
357,000.00
61,200.00

Administrative overhead is assumed to be Tk 30,000.00 per month.

6.2 Calculation of C.sb Inflow

After implementation of the SCADA system, manpower is reduced significantly. The rate of

shutdown of bulk customers is decreased that results savings from liquidated damages. The

pilferage of the condensate is decreased due to SCADA system. These are the savings for the

SCADA system, which are discussed below.

6.2.1 Savings fcom Site Office!

Due to implemenmtion of SCADA system different types of data i.e. pressure at inlet and

outlet, flow rate of gas, flow rate of condensate, condensate pressure and temperature of gas

and Pipe to Soil Potential (PSP) are monitored in the SCADA system. Valve status i.e. open

or close status of valves can be monitored from SCADA system. The flow parameters are

updated in every hour. Before implementing of SCADA system, the flow parameters of gas

and condensate and Pipe to Soil Potential (PSP) were collected by mobileff&T, from 67

metering/valve stations. To collect flow & PSP data, four operators and four

c1eanern/attendants were engaged at every metering/valve station. The amount of cost to be

required to collect flow parameters from 67 metering/valve stations which are monitored in

the SCADA system is shown below. After implementation of SCADA the amount that is

saving from the site offices is given in the table 6.5.
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Manpower (skilled), 4 nos.
Manpower (unskilled), 4 nos.
Mobile call for data collection
House Rent
Utility Expenses
Administrative Overhead

Total

Average salary for each operator (skilled) =Tk. 10,OOO.OO/month

Average salary for each cleaner (unskilled) =Tk. 5,OOO.OOfmonth

Flow parameters will be collected at every hour from 67 metering/valve station. It is assumed

that 5 minutes will be required at every time to collect flow data. The rate ofmobUe call is 2

Tkfrninute.

The amount of cost required at every station = 5x2 Tkfhr

= Sx2x24x30x12 Tkfyear

= 86400 Tkfyear

Cost required for 67 stations = 5788800TldYear

The cost of each mobile set = 10,000 Tk

Total cost including set = 6458800 Tkfyear

= 92268.57 Slyear

House rent for each station is assumed Tk 20,000.00/month.

Utility expenses include electricity, land phone (T&T) and gas bill which are assumed

Tk.S,OOO.OO/month for each station. Administrative overhead is also assumed

Tk.SOOO.OO/monthfor each station.
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6.1:.2 Savings (rom Liquidated Damages

There are gas supply agreements with the government fertilizer factories, multinational

fertilizer company (Kamafully Fertilizer Company limited) and the multinational power

company, CDC Meghnaghatl CDC Horipur. There is no gas supply agreement with Power

Development Board (PDB). In gas supply agreement there is a Liquidated Damages (LD)

clause. If the seller fails to supply gas to the buyer for five (5) days or less per year, the seller

shall not be liable to pay any compensation. If failure days are more than five (5) days per

year, the seller shall have to pay. The particulars of Liquidated Damages (LD) clause with the

different companies are given in the table 6.6

Table 6.6: Particulars of Liquidated Damages with Different Companies

No
Compensation

Penalties

Up to 5
days per
y=

60,000/-
(Sixty
Thousand
per day)

Up to 5 days per year

10 (Ten) hours average
supply of gas at the floor
price per commenced day
of failure to supply
starting on the sixth(6)
day and for any
subsequent day of failure
to supply

Up to 4 days per year No Sales
agreement
between'$
company
and PDB

US$ 3.00IKw/month

Source: Gas Supply Agreement between TamCL & CDC Megbnaghat, BGSL & KAFCO

Savings iD Liquidated Damages (rom Fertilizer: Gas from Sangu Gas Field is fed to

Chittagong region. Only Sangu gas is not sufficient to fulfiU the demand of Chittagong

region. So the significant amount of gas is supplied to the Chittagong region through national

gas grid. During pre SCADA system, when the production of Sangu Gas Field remained
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suspended, the production ofCUFL was also suspended for most of the time due to gas crisis.

It happened be.:ause efficient load management was not possible at that time. After

implementation of the SCADA system, the real time flow data of the bulk customers and the

gas fields are monitored. If the production of Sangu Gas Field is suspended the significant

amount of gas is diverted quickly to Chitlagong region through the national gas grid by proper

load management through SCADA system. Thus most of the time, CUFL is in running

condition although the production of Sangu Gas Field is suspended. At pre and post SCADA

system the shut down status of Chitta gong Urea Fertilizer Factory Limited (CUFL) is given in

the table 6.7.

Table 6.7: Shutdown Status ofCUFL at Pre & Post SCADA

4

Mechanical fault
Gas crisis due to operational
problem of gas field

Shut down due to lacl::of load
management

34 8

Source: BGSL, 2005.2006 & GTCL, 2002-2003

At post SCADA the load management is done efficiently. So the rate of shutdown at post

SCADA is less than that of pre SCADA. During pre SCADA (2002 & 2003) and post

SCADA (2005 & 2006), the rate of shutdown was 34 and 8 days respectively. So the savings

of shut down period are = 34-8 = 26 days for two years. The annual savings of shut down

period is 13 days.

According to gas supply agreement up to 5 days of failure per year due to gas crisis, there is

no compensation. So the seller has to pay the compensation for = 13-5= 8 days per )'ear.
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So the amowt of Liquidated Damages (LD) : Tk 60,000x 8/year

= 4, 80,000 TkIyeat

= US$6,857.14/year

There are also four other government fertilizer factories such as Gorashal Urea Fertilizer

Factory Limited (GUFFL), Zia Fertilizer Factory Limited (ZFCL), Jamuna Fertilizer Factory

Limited (JFFL) and Polash Urea Fertilizer Factory Limited (PUFFL). These fertilizer

factories were out of production due to gas crisis before SCADA system. So savings of 8 days

shut down are assumed for each of the fertilizer factories.

The amount ofLO for other 4 fertilizer factories = 4,80,OOOX4Tklyear

= 1,920,000 Tk/year

= 27,428.57 US$/year

Total Liquidated Damages offertilizer factories are given in the table 6.8

Table 6.8: Liquidated Damages of Fertilizer Factories

1
2

CUFL
ZFCL, JFCL, PUFFL, GUFFL
ToW

~w~:.e3ri(t{S$)1;,
6,857.14
27,428.57
34,285.71

Savings (rom liquidated Damages in Power Station: Raujan Power Station is the largest

power station in Chittagong region. It consumes around one third of total gas demand in

Chittagong. When the production of Sangu Gas Field is suspended, there is a shortage of gas

in Raujan Power Station. During pre SCADA system, efficient load management was not

possible. So the Ranjan Power Station would go to shut down fully or partially when there

was an operational problem ofSangu Gas Field. After implementation of the SCADA all real

time pressure and flow data are monitored. If the production of Sangu Gas Field is suspended
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the gas from national grid is supplied to Chittagong region to run the Raujan Power station

partially during post SCADA system. So the rate of shutdown at post SCADA is less than that

of pre SCADA.

There is a gas supply agreement with the Independent Power Producer (IPP) i.e. CDC

Megbnaghat and CDC Horipur. Gas Supply Company gives priority to supply gas to IPP to

avoid Liquidated Damages. If there is crisis of gas they stop to supply gas to government

sector and try to supply gas to private sector. Till now CDC MeghnaghatlCDC Horipur did

not claim any Liquidated Damages from the gas supplier. There is no gas supply agreement

with PDB. Most of the power stations ofPDB were out of generation due to gas crisis at pre

SCADA. PDB is privatizing now so there will be gas supply agreement like IPP. Applying

IPP's LD clause for PDB, the calculation of LD is given below. The shutdown status at pre

and post SCADA ofRaujan Power Stallon is given in table 6.9.

During pre SCADA "(2002 & 2(03) and post SCADA (2005 & 2006), the rate of shutdown

was 42 and 10 days respectively. So the savings of shut down period are = 42-10 = 32 days

for two years. The annual savings of shut down period is 16 days.

Table 6.9: Shutdown Status ofRaujan Power Station at Pre & Post SCADA

2
3

4

Mechanical fault

Gas COStS due to
operational problem of
gas field
Shut down due to lack
of load management

15
10

42

12

6

10

Source: BGSL, 2005-2006 & GTCL, 2002-2003
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According to gas supply agreement there is no compensation up to 4 days failure per year. So

the seller has to pay the compensation for= 16-4= 12 days.

The capacity ofRaujan Power Station: 360 MW

So the amount of Liquidated Damages: US$ 3.00lkw/roonth (As per Contract)

= US$ 3.0Ox360x1000x12l301 year

= US$ 432000/year

So the other power stations of PDB were out of generation due to gas crisis. Assuming 12

days savings of shutdown for other power station, the calculation of Liquidated Damages is

given here.

Liquidated Damages for rest of the power station ofPDB (22oo MW)

= US$ 3.00x2200xI000xI2l30/year

= US$ 2,640,OOO/year

Total Liquidated Damages for PDB are given in the table 6.10

Table 6.10: Liquidated Damages ofPDB

2 PDB (Others-2200 MW)

Tobl

432,000.00

2,640,000.00

3,072,000.00

6.2.3 Savings from Condensate

Before implementation of SCADA system, the flow rate and pressure of condensate was not

monitored properly. So there was a lot of condensate pilferage through purging of condensate

line at that time. At the purging point, huge amount of condensate as well as wheeling charge

were IOSLMoreover OrCL required a lot of money to repair the purging. There were total 14

purging points in 2003. So the amount required due to purging is given in the table 6.11
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Table 6.11: Total Cost due to Purging of Condensate Line in 2003

1 25288 379320 25288 14000 20000 438608
2 120255 1803825 120255 14000 40000 1978080
3 9926 148890 992' 14000 10000 182816, 180500 2707500 180500 14000 30000 2932000

5 30000 450000 30000 14000 15000 509000, 16500 247500 16500 14000 17000 295000

7 124000 1860000 124000 14000 32000 2030000
8 65000 975000 65000 14000 14000 1068000

9 16700 250500 16700 14000 13000 294200

10 80200 1203000 80200 14000 24000 1321200

11 163000 2445000 163000 14000 28000 2650000
12 23000 345000 23000 14000 18000 400000
13 43000 645000 43000 14000 23000 725000

I' 19800 297000 19800 14000 18000 348800
15172704

Total Cost(US$) 216,752.91

Source: Condensate Report, GTCL, 2003

After implementation of the SCADA system, the real time data of flow rate and pressure of

the condensate can be monitored. The gas fields supply the condensate at a certain rate. If the

flow rate varies significantly, it is considered that condensate is pilferaging from the line. So

the concerned people check the line and fmd out the purging of the line. After SCADA system

the frequency of pilferaging the condensate is less. So the amOlmt of condensate loss is also

less. There were 6 purging points in 2005. The loss of condensate was in tolerable limit. So it

was not taken into account for the calculation. Hence, cost of repair clamp and repair cost

were taken into account. So the amount required due to purging is given in the table 6.12.
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I
2
3
4
5
6

Table 6.12: Total Cost due to Purging of Condensate Line in 2005

14,000
14,000
14,000
14,000
14000
14,000

Total Cost (US$)

36,000
44,000
38,000
32,000
42,000
44,000
236,000
3,371.43

Source: Condensa.te Report, GTCL, 2005

So the saving from condensate after implementation of SCADA

=US$(216752.91-3,371.43)

= US$ 213,381.49

Total Cash Inflow = Savings from Site Offices + Savings from Liquidity Damages

(Fertilizer) + Savings from Liquidity Damages (Power) + Savings from Condensate

= (1,131,496.00 + 34,285.71+ 3,072,000.00+ 213,381.49) $/year

= 4,451,163.20 S/year

63 GaIS~orPenp~e

6.3.1 Net Present Value (NPV)

Net present value (NPV) is the difference between an investment's market value and its cost.

Net present value (NPV) of an investment project can be derived as the difference between

the present value of benefits (PVB) and present value of costs (PVC) i.e. NPV= PVB-PVe.ln

other words, NPV is the difference between the present value of all cash inflows and present

value of all cash outflows.

Total life of the SCADA system is assumed 20 years

Net Cash Flow= Cash Inflow - Cash outflow. Tax

For year 0: Net Cash Flow= 0-$27,102,485.71-0
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=. $27,102,485.71
For Year 1: Net Cash Flow = $4,451,163.20-$409,622.86-$2,448,139.76

= $ 1,593,400.58

Similarly

For Year 20: Net Cash Flow = $11,247,867.72-$1,035,096.56-$6,186,327.24

= $ 4,026,443.91

Now, depending on the discount rate (i), present worth factor will be different

For example, present worth factor at a discount rate of 15% for different future value are as

follows:

For year 0: present worth factor = 1/(1+0.15)° = I

Similarly,

For year 20: present worth factor = 1/(1+0.15io = 0.061100279

Net cash present value is calculated by using following formula

NPV = (bn - Co)/(I+ro) + (bl - CI)/(1+rI) + +(bn - Cn)/(l+rn) (6.1)

Wh=,

b;
0;

,

benefits derived from the project in year i.

Cost (investment, operating and other associated expenses)

incurred by the project in year 1.

discount rate

,

I = time period which runs from year zero to year n.

( 1 +11)n =present worth factor =Discount factor

NPV = (0_27,102,485.71)/(1+0.15)"0+(4,451,163.20409,622.86-

2,448,139.76)/(1+0.15)"1+ + (11 ,247,867.72-1,035,096.56-
6,186,327.24)1(1+0.15) A20

= -27,102,485.71 +1,593,400.58 +6,186,327.24

-= _ US$13,751,656.77

Net Present Value (NPV) is calculated at different discount rate. At discount rate 6%, 8% &

10%, NPV is found $413,826.85, -$4,224,454.29 & .$7,803,083.92 respectively which is

sho'Ml in the table 6.13.
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6.3.2 Internal Rate of Return (IRR)

The Internal Rate ofRetum (IRR) is that discount rate at which Net Present Value is zero and

benefit cost ratio is one i.e. it is the discount rate that equates the present values of project's

benefits and costs.

IRR is calculated as follows:
•'.~

=
NPVb

(6.2)

"
NPVb-NPVa

_ _ NPV.
- IRR ~ra+ (rb-ra) xNPVa-NPVb

'" 0.06 + (0.08-0.06) x 413,826.85/(413,826.85+4.224,454.29)

'" 0.062

IRR '" 6.2 %.

6.3.3 Profitability Index (PI) or Benefit Cost Ratio (HCR)

The benefit-cost ratio (BCR) or profitability index (PI) is the present value of an investment's

future cash inflows divided by the present value of its cost. The Benefit-Cost Ratio (HCR) is

derived by dividing present value of benefit (PVB) by present value of cost (PVC) i.e. BeR =

PVBlPVC. The benefit cost ratio indicates benefit per taka of cosL

Profitability index (PI) or Benefit Cost Ratio (HeR) at 15% discount rate is 1.22 which is

shown in the table 6.14
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Table 6.14: Benefit Cod Ratio.t 15% DiJleount Rate

T.,w Caoh In P •••••• t ,~.", Totol out ftow(S) nowlS) - O"lflow(S) NPV of Innow(s).~,
, 27102~71 '00 '00 27,102 85.71 '00, ~09622.85 ~ ~511a3.20 0,57 356,193.79 3870,575,70, 4JO 1001.00 ~ 513 721.JIl 0,78 :l2!i220.~2 J.5J4,OO.Ul, 451 60~.20 ~907~07,43 OM 2969040.38 3226700.04

• ~7~ 189,66 5152 777,00 0.57 271119.~8 2,9046.117.~3

• ~978W,1~ H10,416,69 '00 20475013.87 2688833.31

• 522794,10 5,680,93H2 ,~ 225.018,32 2 ~se.02a,06, &48933.81 59&4 9Il4AO O~ 206,364,55 2 2042.458.58

• 575380.50 8253233.62 O~ 188~19Bl 2047.482,16

• 6051119.52 6.575,385.:10 0,28 172035,048 1689,421,99

" &35~59.50 6 90B215.07 0,25 157075,87 1 708,663-55

" 867232.~7 7.25M75.52 '" 143~17.10 1 55B«0.154

" 700 51/oC.09 761298~61 0.19 1:10948.05 1.422924.05

" 735823,80 7993,849,59 0.16 119558.43 129819U;3

" 772404,99 5,39333207 0.1~ 109.152.98 1.166.218.36

" 811025,204 8812.998,67 0.12 99670.53 1083068.94

" 851576 50 9,25364881 0,11 91.00M3 986,869.03

" 894.155,33 9715331.001 OM 83000 1B 902 888.6B

" 938863.09 10.202147.59 0,08 75.Be.t,94 824.385.75

" _&06.25 10,7122&4.97 0" 00=00 752 700.03

~ 1 035 09fi 58 11247867.72 0.00 1532404.69 687.247,86

T"" 30.534,64506 37,295 529 52

BCR 1.22

6.3.4, Pay back period (PDP)

The amount of time required to recover the initial investment is the pay back period. If the

future caeh flows are not discounted to calculate pay back period then it is called nonnal pay

back period. But when future cash flows are discounted at an appropriate discount rate. then

the required time to recover the initial investment is called discounted pay back period. The

calculation ofPBP is shown in the table 6.15.

Initial Investment'" S 27,102,485.71
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From the table it is found that normal pay back period is greater than 12 years but less than 13

y<=.

PBP "'"12+(27,102,485. 71-25,362,358.68)1( 28,223,817.19-25,362,358.68) years

=12+0.61

= 12.61 years

From discounted accumulated cash flow column it is found Pay back period is greater than

life of the project period i.e. 20 years .

.6.3.5 Average Accounting Return (AAR)

AAR is a fmancial indicator which is defined as the ratio of average net income and average

book value. AAR is calculated in the following table 6.16

Average Net Income = Total Net Income! 20

= US$ 33,034,338.65120

=US$I,651,716.93

Average Book Value "'"Investment cost/2

=US$ 27,102,485.7112

= USS 13,551,242.86

Average 'Accounting Return (AAR) = Average Net Income!Average Book Value

= 1,651,716.93113,551,242.86

= 0.12

=12%

9l

•



I
ir

Ii
,
~., i•• "

I- •:,1 c,
<11£ •

• c ;i,, • • • ,,,,• • • • ,,• • ,• • • " • 0 • • 0Ii I I • • ,I ,~ • • ,i I ,i ,,,,,, • • ,, • • ", • ,• ,• ••
• ,,• s • • ,,I l I ~ I ,• • 0, • • • • • • •, " " - - - - • • • • " " ,

• ,!,• ,• • • ,;,,• • • i,• •- • i , • " • • •
" I i • i • , • " • ,,, I • i; , ,, ,• 0

,,,• • 0
,

• ,! ,! , • ,! l • i • • • i ,• ,
• • , , • • • 0

,•• • • • • • • " " • " " " • • • • • • •

li ~
~

,,• ,, ,
~

• ," ,,,• • i,,, " • • • •• " • • ,, • • • • 0 , l• ,,,,,• 0
, • g~ai- 0

,
'!

,• • ,• ,i ! ,~.I • ,lH{ ~.I ,,I• • ,
"

,• • ",• " " • • • • • • • • •• ••••••• 0 0 • •

• •

I • ,• ,~
• • • •

~
• • • ,

~
• • • ,• ~ • • • • • •,,,, • ,, • ,,, • • ,,,, , , ,,

• ,,,• ,,,,,~
,,,• ! ,,," " '. , " " "

,,
" "• - - - - - - - - - - - - - - - - - - -

,
Ii
,;,,• • ,,• ,• ,l ,~

,• • I'- • • ,
~

0 •~., • • " ,,• • , i • l I5II • • • ,,0 2 ,,• ,,, ,,I ! ~
, ! i I ,,i ,D •i • '. • • • • ,

0
,,• • • • • • • • • • • • • 0 • • • • ,

• ,,• ,
~
; • • :,, ~

• ,• ,;,•s. • • • ,
i ~" ,,r I • • • i • • i ,,,,

0 • , • • ,, , ,, ,•
II • ,,,,• I ,! • ,• ,,• !• • ,

i : • • , • ! • • • ". • ,,
~• • • • • • • • • • 0 • • • , ,

•~.,;,II• • ~
,• ,~

,,• • ,,,• ,, - • • • • •
! • , • • • ! " ,i ! • • I •II • , ,, '. , ,• •• • 0 • •,,! i • ,D I • I • i ! ,, i i i • ,, , ,•,• • • 0 • -

! • - • • • • • • • • ,,,,,,,,,,,

N-d



6.4 National Penpeetlve

6.4.1 Market value of Urea

During pre SCADA (2002 & 2003) and post SCADA (2005 & 2006), the rate of shutdown

was 34 and 8 days respectively. So the market value of urea is saved for = 34-8= 26 days for

two years. The annual savings of market value of urea is 13 days. During savings of

shutdown, the production of urea was suspended. Same savings of shutdown periods are also

assumed for the rest of the fertilizer factories.

Themarket value of urea is shown in the table 6.17.

Table 6.17: Market value of Urea

"- L;qL.id

""'GUFFL "" '" ~800 n 88732800 " " 3,7E+07 51292800

"ce '''' ." ~800 n 99640000 " " 4E+07 59904000

JFCl B", '"00 """ n 106080000 " •• 4,2E+07 64~80000

CUFL B", ''''''' """ n ",..- " •• ~.2E+07 54480000

PUFF "" '00 """ n 190321X1O " •• 1.2E+07 7:>84000

Tol81 riceofurea 2~7540800

Source: Load Despatch Centre, TGTDCL

Total market price of urea = USS3,536.297.143

6.4.2 Market Value of Power

Before SCADA system (2002 & 2003), Raujan was out of generation for 42 days and after

SCADA system (2005 & 2006), Raujan was out of generation for 10days due to lack of load

management. So the market value of power generation is saved for = 42.10 = 32 days for 2

years or 16 days per year due to implementation of SCADA system. These 16 days are

assumed for other power stations.
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Capacity of the Raujan Power station = 360MW

Pricelkwh = 1.5 Tk

Market Value =360xlOOOxl.5x24xI6 Tk/yea

= 2,07,360,000Tkiyear

Around 95 mmscfd gas is required to generate 360 MW power

So total gas required for 16 days = 95x16 mmscf

= 1520mmscf

Pril:e of gas = 152Ox1000x74.6 Tk (FOB Rate =2.61 Tkicurn)

= 1,13,392,000Tk

Market Value of Power (deducting gas price) = (2,07,360,000 -1,l3,392,000) Tk

= 93,968,000 Tk (USS 1,342,400)

Total Generation Capacity of other power station ofPOB = 2200 MW

Market Value = 220Ox1000x1.5x24x16 Tk

= 1,267,200,000 Tk

Around 580 mmscfd gas is required to generate 2200 MW power

So total gas required for 16 days = 58Oxl6 mmscfd

= 9280mmscf

Price of total gas = 928Ox1000x. 74.6 Tk (POB Rate =2.61 Tk/cum)

= 6,92,288,000 Tk

Market value of power (deducting gas price) = (1,267,200,000 -6,92,288,000) Tk

= 5,74,912,000 Tk (US$ 8,213,028.57)

So total market value ofpower= US$ (8,213,028.57+1,342,400)

= US$ 9,555,428.57
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Total Cash Inflow= Savings from Site Offices + Savings in national ewnomy from Fertilizer

+ Savings in national economy from Power+ Savings from Condensate

Total Cash Inflow = 1,131,496.00 +3,536,297.143+ 9,555,42357+ 213,381.49

= USS 14,436,603.20

6.4.3 Net Prellent Value (NPV)

Net Present Value (NPV) is calculated at different disoount rate. At discowrt rate 15%, 20%,

25% & 270/0,the net present value is $23,898,169.80, $10,668,083.27, $2,400,760.32& -

$51,134.96 which is shown in the table 6.18.
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6.4.4 Internal RJ;teof Return (IRR)

IRR is calculated as follows
•r.-r NPVb-----------

NPVb-NPVa

• I NPV,
r = RR=ra+(rb.ra)xNPVa_NPVb

= 0.25+ (0.27-0.25) x 2,400,760.32/(2,400,760.32+51,134.96)

IRR = 0.27=27%

6.4.5 Profitability Index (PI) or Benefit Cost Ratio (BCR)
Profitability index (PI) or Benefit Cost Ratio (BCR) at 15% discount rate is 4.03 which is

shown in the table 6.19.

Table 6.19: Benefit Cost Ratio at 15% Di.!Ieount Rate

TOlllIC •• IIln ",-,"nt ,~.'00. Tetli 0CIl.f1ow($) ftow[$) ~M oulllow($) NPV oIlnnow($)
factor

0 27 102 ,j35.71 0.00 '.00 27102,j35.71 0,00, .09822,86 lH:l6 603,20 0.87 :;5(i 193.79 12 M3 588.00, .30 l~.OO 1515e,433,:l6 on 325220,.2 11,,j31 953.39, .38706,03 15915.355.03 OM 289.458,37 10465.261.79

• #7.8020 18712172-78 0.57 255 &1826 955523903, '156.-429,81 17547781.42 0.00 22M26,28 8724.3-48,68

0 ~~ ..w 18425170.49 0,.3 201273 7. 796570968, .7.869.57 19.34M29.01 000 178521.00 7273,039.28

• 0484366.\16 20,313,760,46 0,33 1583.(U2 6.15010,&01.06

• .114 054.30 21 329 437,99 0.25 1010«1.07 6.003157.49

'" 503930.39 22,395,90981l 0.26 12.565.12 5.535 926.40

" 51401 •. 09 23515705,35 0.21 110.53.85 5 Q5.4541.50

" 524 ~.:l3 2-4691 .90 65 0.19 979114.37 .515015.15

" 534 750.25 25926.QS5,18 0.15 86.916.7. 4,213.710,010

" 545.75.87 27222368« 0.1. 77 091.37 384730000

" 555,355.39 25 563.468.55 0.12 M.375,70 3,512,752,90

" SIl7513.09 30 012 581 .21 0.11 60 &47 1ft 3207296.13

" 578 863,36 31613,2114.27 om 53,791.39 2.928,olllO,81

" 590 04-40.62 33 088 965.98 om 47710,62 2,673767.25

" 802 2.9.« :147013.05,98 0" 423\7.26 2.«1,266,63

~ 61•• 254 .• 2 36,480,677,28 O. 37533.56 2,225973.-45

Total 30 ~1 135.2. 120961510ftO

BCR 4.03
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6.4.8 Summary of Financial Analysis

The fmdings of the above two perspectives are summarized in the table 6.22.

Table 6.22; Summ!l!)' ofFmancial Analysis (at 15% DiSCOWltRate)

Net Present Value -$13,751,656.77 $23,898,169.80

Internal Rate of 6.2% 27%
Return IRR)

,Pay Back Period
4.11 year

(undiscounted)/6.45
(PBP) year (discounted)

1.22 4.03

12% 67%

From gas sector point of view, it is found that, Net Present Value (NPV) is negative and

Internal Rate of Return (IRR) is 6.2%, which is less than required rate of return, Pay Back

Period is 12.61 year (undiscounted), more than 20 year (discounted), Benefit Cost Ratio is

1.22, Average Accounting Return is 12%. So these financial parameters indicate that the

project is not feasible.

From national point ofview, Net Present Value (NPV) is positive and Intemal Rate ofRetum.

(IRR) is grater than required rate ofretum. Pay Back Period is 4.11 year (undiscounted), 6.45

year (discounted), Benefit Cost Ratio is greater than one, Average Accounting Return is 67%.

So these financial parameters indicate that the project is feasible.

102



CHAPTER 7: CONCLUSIONS & RECOMMENDATIONS

The following conclusions and recommendations are drawn from the findings presented in the

previous chapters.

7.1 CondusiolU

• From the analysis of gas sector perspective, it is found the project is not financial1y

viable.

• From the analysis of national perspective, it is found that the project is financially

viable.

• Due to implementation of the SCADA system, the savings of shutdown period for

power station and fertilizer factories are 12 days and 8 days per year respectively.

• From the analysis it is inferred that the number of pilferages of condensate has been

reduced from 14 to 6 annually due to implementation of the SCADA system

• There are a number of benefits of the SCADA system which can nol be quantified.

TIle value of the benefits can not be:measured in terms of monetary gain. Therefore

these are not reflected in the financial analysis.

• Financial parameters alone are not enough to evaluate the SCADA system fully.

• Full benefits from the SCADA system can not be:derived due to lack of trained man

power, not operating the valves remotely and non.functioning of the pipeline

application software for leak detection, load balancing, load scheduling, line pack.

103



7.2 Recommendationl

• A SCADA system can be installed in the distribution pipeline to monitor and control

the parameters ofTo'Wll Bordering Station (TBS), Regulating Metering station (RMS),

District Regulating Station (DRS) and Distribution Main (OM) line.

• Meters at intake and off take points of pipeline should be installed for efficient

monitoring and controlling of the SCADA system.

• New gas fields, transmission lines and bulk customers should be taken under SCADA

'Y-

• Training should be ensured for the concerned personnel of the SCADA system.

• The rest of the high pressure transmission lines owned by distribution companies

should be handed over to GTCL for proper load management.

• A technical committee may be formed to take the necessary actions for removing the

shortcomings of the SCADA system in order to get maximwn benefits.
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Figure 83:Screen Shol orcp Data at Katb~atUiValve Station by SCADA SYltcm

117

•

•



$ an

Ffpre 04: ScrtCn Shot ofRTU Slatwat KAFCO FertllizfT Fulory by SCADA System

•,

Figure B5: SCrtnl Shot ofPetroban&la ocr Slatnt by SCADA Syttcm
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FlJure 86: Screen Shot olGu Chromatognph olSancu Gas Field by SCADASpurn
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Figtlr'e 88: Screen Sbot orGll! TraMmisslon Seen.rlo Report by SCADA System
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Figure B9: Screen Shot of Oemra-BKB MIW Commun!altioD' Statu, by SaOA

System
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