
5. Transmission System of GETCO and its performance
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5.1 Transmission system

GETCO owns and operates EHV transmission system of voltages comprising 66 kV to 400 kV in the State. The transmission of GETCO consists of the following transmission lines and sub stations as given in Table-3 below:

Table – 3

Transmission System of GETCO – 2005-06

	S.N
	Voltage
	EHV lines (cKt km)
	EHV substations (Nos.) 

	1
	400 kV
	1841
	8

	2
	220 kV
	11149
	63

	3
	132 kV
	4550
	48

	4
	66 kV
	16555
	721

	5
	Total 
	34095
	840


GETCO proposes to add the following transmission lines and sub stations during the years 2006-07 and 2007-08.

Table – 4

Network Additions during the years 2006-07 & 2007-08

	Sr. No.
	Voltage Class
	FY 06-07
	FY 07-08

	
	
	No. of Substations 
	Transmission line in Ckt KM 
	No. of Substations 
	Transmission line in Ckt KM 

	1
	400 kV
	1
	241.00
	
	0.00

	2
	220 kV
	3
	406.00
	
	120.00

	3
	132 kV
	0
	0
	
	0.00

	4
	66 kV
	46
	458.00
	45
	450.00

	Total
	
	50
	1105.00
	45
	570.00


5.2 Transmission System Capacity

GETCO has submitted in its petition that the capacity of the transmission system was 15,686 MVA in the year 2005-06. The circle wise details of the connected capacity in MVA is given in Table-5 below:

Table – 5

Existing capacity of GETCO – 2005-06

	Name of circle 
	2005-06 (Actual) MVA

	Navsari 
	1,842 

	Bharuch 
	 774 

	Jambuva 
	1,535 

	Nadiad 
	2,017 

	Mehsana 
	2,127 

	Palanpur 
	2,215 

	Gondal 
	1,573 

	Amreli 
	1,420 

	Anjar 
	990 

	Junagadh 
	1,188 

	Asoj 
	7 

	 Total 
	15,686 


GETCO proposed additional transmission capacity during 2006-07 & 2007-08 as below:

	Particulars 
	2006-07
	2007-08

	Total circuit Km.
	1105
	570

	MVA addition
	2170
	1250


The total transmission capacity by 2007-08 would be as below:

	Particulars 
	2005-06
	2006-07
	2007-08

	Transmission Lines Total circuit Km.
	34095
	35200
	35770

	Capacity of the system (MVA)
	15686
	17856
	19106


5.3 Loading of Transmission system

It is submitted by GETCO that its transmission has been connected mainly to the following sources

· GSECL generating stations

· Independent Power Producers (IPPs)

· Central Power Stations (PGCIL input points)

· DIU, Daman and Dadra & Nagar Haveli capacity

· Wind farms for wheeling of power

The power injected in the GETCO system from various stations / sources is supplied to GUVNL (for supply to the Four Distribution Companies, Ahmedabad Electricity Company (AECO), Surat Electricity Company (SECO), Kandla Port Trust) and captive power users. The power allocated to DIU, Daman and Dadra and Nagar Haveli from Central Generating Stations is transmitted and delivered through GETCO system.

The total connected load (Generation) to the GETCO system for the year 2005-06 is given in Table – 6 below as submitted by GETCO in the Petition.

Table – 6

Loading of Transmission System

	S.N
	Stations
	Rated capacity MW
	Aux Con (%)
	Gujarat Share
	Capacity Loss (%)
	Total mW on GETCO system

	A
	GSECL Plants
	
	
	
	
	

	1
	Ukai TPS
	850
	9
	850
	-
	772

	2
	Ukai HPS
	305
	0.4
	305
	-
	304

	3
	Gandhinagar TPS
	870
	10.5
	870
	-
	778

	4
	Wanakbori TPS
	1470
	8.9
	1470
	-
	1339

	5
	Sikka TPS
	240
	11
	240
	-
	214

	6
	Kutch Lignite TPS
	215
	13
	215
	-
	188

	7
	Dhuvaran TPS-Old
	534
	13
	534
	-
	467

	8
	Kadana Hydro
	242
	1
	242
	-
	240

	9
	Utran Gas Based
	135
	3
	135
	-
	131

	10
	Dhuvaran Gas – Stage I & II
	176
	3
	176
	-
	170

	
	Total of GSEC
	
	
	
	
	4603

	B
	IPPs
	
	
	
	
	

	1
	ESSAR
	300
	3
	300
	-
	292

	2
	GPEC
	655
	3
	655
	-
	636

	3
	GIPCL Stage – II
	160
	3
	160
	-
	155

	4
	GIPCL – SLPP
	250
	10
	250
	-
	226

	5
	GSEG
	156
	3
	156
	-
	151

	6
	GIPCL Stage – I
	145
	2
	145
	-
	142

	7
	GMDC
	250
	10
	250
	-
	225

	
	Total of IPPs
	
	
	
	
	1828

	C 
	Share from Central Sector
	
	
	
	
	

	1
	NPC – Tarapur 1&2
	320
	10
	160
	5
	137

	2
	NPC – Kakrapur
	440
	13
	128
	5
	106

	3
	NPC – Tarapur 3&4
	1080
	10
	274
	5
	234

	4
	NTPC – Kobra
	2100
	8
	371
	5
	324

	5
	NTPC – Vindhyachal
	2260
	8
	483
	5
	420

	6
	NTPC – Kawas
	656
	3
	191
	5
	176

	7
	NTPC – Jhanor
	657
	3
	241
	5
	222

	8
	SSNNL – Hydro
	1450
	0.5
	232
	5
	219

	9
	NTPC – Vindhyachal
	500
	7.5
	133
	5
	117

	
	Total of Central Sector
	
	
	
	
	1956

	D
	Firm captive Capacity
	
	
	
	
	25

	E 
	Diu, Daman, Dadra & Nagar Haveli
	
	
	
	
	520

	F 
	Wheeling Capacity for Captive Power Plants (excl. parallel generators)
	
	
	
	
	530

	
	Total MW connected to GETCO for FY 05-06
	
	
	
	
	9461


In addition, wind farm capacity of approx. 288 MW is also connected to the GETCO system.

In addition to the above the following loads (Generation) are likely to be connected to the GETCO system during 2006-07 and 2007-08.

Table – 7

Likely load addition during 2006-07 

	Stations 
	Rated capacity (MW)
	Gujarat Share

(MW)
	Aux Con (%)
	Transmission Loss (%)
	Total mW on GETCO system

	GSECL stations

	Kutch Lignite TPS
	75
	75
	9.50%
	0.00%
	67.88

	Dhuvaran VIII CCPP
	43.45
	43
	3.00%
	0.00%
	42.15

	Central Sector Stations

	NTPC Kahalgaon
	500
	31
	6.00
	5.00%
	27.68

	Expected capacity addition during FY 06-07
	137.70


Likely load addition during 2007-08

	Stations 
	Rated capacity (MW)
	Gujarat Share

(MW)
	Aux Con (%)
	Transmission Loss (%)
	Total MW on GETCO system

	Central Sector Stations

	NTPC Vindhyachal - III
	500
	133
	7.5%
	5.00%
	116.87

	NTPC - Kahalgaon
	500
	61
	6.0%
	5.00%
	54.47

	NTPC – Sipat Stage - II
	100
	239
	7.5%
	5.00%
	210.02

	Expected capacity addition during FY 07-08
	381.37


Summing up the likely loading of GETCO Transmission System by GSECL stations, Central Generating Stations, IPPs, Captive Units and loading from DIU, Daman and Dadra & Nagar Haveli the overall position in 2007-08 would be as given in Table-8 below:

Table – 8

Likely loading of GETCO Transmission System – 2007-08

	S.N
	Stations / Source
	Loading (MW)

	1
	GSECL Stations
	4714

	2
	Central Generating Stations 
	2365

	3
	IPPs
	1827

	4
	Firm Captive capacity
	25

	5
	DIU, Daman, Dadra & Nagar Haveli
	520

	6
	Wheeling capacity for captive power plants
	530

	
	Total 
	9981


In addition, wind farm capacity of approx 320 mW is likely to be connected to the GETCO system. 

Commission’s view

It is seen that the total capacity to be handled by GETCO Transmission System would be about 9981 mW by 2007-08. The transmission system is capable of transmitting entire power from generating stations and other sources including the additional capacity likely to come up during 2006-07 and 2007-08 to the DISCOMs and others.

5.4 Availability of the Transmission System

The performance parameters of the system as submitted by GETCO for the years 2003-04 to 2007-08 are given in Table – 9 below:

Table – 9

Availability of GETCO Transmission System

	Particular
	2003-04

(Actual)
	2004-05

(Actual)
	2005-06

(Actual)
	2006-07

(Projected)
	2007-08

(Projected)

	400 kV lines
	99.04%
	99.10%
	99.05%
	99.05%
	99.05%

	220 kV lines
	98.73%
	98.90%
	98.86%
	98.86%
	98.86%

	132 kV line
	98.98%
	99.24%
	98.79%
	98.79%
	98.79%

	66 kV line
	99.51%
	99.67%
	99.57%
	99.57%
	99.57%

	Substations
	99.84%
	99.84%
	99.67%
	99.67%
	99.67%


Commission’s view

GETCO operates only AC system and the reliability as submitted is over 99% which is higher than the norm (98%) specified by the Commission.

5.5 Regulations of the Commission for Operation Norms

Commission has specified the following parameters relating to Transmission in the Regulations issued.

i) Allotted Transmission Capacity

“The allotted capacity to a long term transmission customer shall be sum of the generating capacities allocated to the long term transmission customer from generating stations and the contracted power, if any, provided further that GEB is under going unbundling and restructuring, the provisions of these regulations should be applicable of separate transmission company, GEB/Successor DISCOMs shall have deemed allocation till the time a formal capacity allocation is made”.

ii) Target Availability for recovery of full transmission charges

a) The target availability of System: 98%

b) HVDC bi-pole links and HVDC back to back stations: 95% 

iii) Auxiliary Consumption in Substation

The charges for auxiliary energy consumption in the substation for the purpose of air conditioning, lighting, technical consumption etc shall be borne by the transmission licensee as part of its normative operation and maintenance expenses.

iv) The Financial Parameters -  interest on loans, depreciation, return on equity etc are in line with those applicable to generation company.

5.6 Transmission Loss

The energy transactions through GETCO systems during 2005-06 as furnished by GETCO is given in Table – 10 below:

Table – 10

Energy input and drawal and Transmission loss – 2005-06

	Generation Plant
	MUs Received

	GSECL 
	24,886

	IPPs
	11,283

	CPPs
	1,538

	Central Sector
	13,210

	Non Conventional Sources
	253

	Total Energy Received 
	           51,170


	Name of Company 
	MUs sent

	GUVNL(for Bulk Licensees)
	1,188

	DGVCL
	10,912

	MGVCL 
	5,979

	UGVCL
	12,201

	PGVCL
	14,984

	Div, Daman, Dadra Nagar haveli
	3,673

	Total 
	48,937

	Auxiliary Consumption
	9

	Gross Energy sent out
	48,946


Thus, total transmission losses for the GETCo for FY 05-06 is shown below:

	Particular 
	MUs

	Total MUs received 
	51,170

	Gross Energy Sent Out
	48,946

	Transmission Losses
	2,224

	Transmission Losses 
	4.35%


Transmission loss profile

The loss profile during the last few years is furnished by GETCO as below:

	Year 
	Loss (%)

	2000-01
	4.30

	2001-02
	4.44

	2002-03
	4.34

	2003-04
	4.41

	2004-05
	4.39

	2005-06
	4.35


GETCO has submitted that the transmission loss is effectively under control for the last several years due to series of steps taken by the company. The steps taken include

· Installation of additional Transmission lines and sub stations

· Installation of shunt capacitors at 11, 22 and 66 kV level

· Upgradation of lines to higher voltages

· Upgradation of the line capacity by higher capacity ACSR conductors

· Replacement of old electromechanical meters by computer compatible static meters

The Commission has approved the transmission loss of 4.27% for 2006-07. GETCO stated it had taken a number of steps as mentioned above. But that the growth of the connected load on the system is in the order of 8%, and has to be mainly fed by 66kV network.  GETCO also submitted that the transmission loss levels in other states are of the order of 5% to 6% and that the loss level even in the 400 / 220 kV system of Western Region ranges from 4.5% to 5%.

GETCO projected the Transmission loss levels for the year 2007-08 as given in Table-11 below:

Table – 11

Projected Energy Transmission & Losses – 2007-08

	Particulars 
	2005-06
	2006-07
	2007-08

	Energy sent into GETCO
	51170
	55126
	57143

	Energy sent out from GETCO
	48946
	52728
	54658

	Escalation for energy sent
	
	8%
	4%

	Transmission losses
	2224
	2398
	2486

	Transmission losses (exc. Wheel)
	4.35%
	4.35%
	4.35%


Commission’s view

The Commission has fixed the Transmission loss level at 4.27% for the year      2006-07, but GETCO submitted that they could not achieve the target in spite of effective measures taken. GETCO further submitted that loss level would be 4.35% due to heavy loading on     66 kV system.

It is observed that the transmission system in most of the states comprises 400 KV, 200 kV and 132 kV voltage levels. GETCO system has a large 66 kV network in which loss levels would generally be high. It is observed that the transmission levels in other states are of the order of 4.5% to 6%.

In view of the above, the Transmission loss for 2007-08 is approved at 4.35%. However GETCO is directed to make efforts reduce the loss level.

5.7 Capital Expenditure Plan

GETCO proposes capital expenditure of Rs. 40771 lakhs during the year 2007-08 for capacity additions by erection of new transmission lines and sub stations, renovation and modernization and augmentation of transmission system, as below:

Table – 12

Proposed Capital Expenditure – 2007-08

	S.N
	Particulars 
	Capital Expenditure

(Rs. lakhs)

	1
	Capital Expenditure for addition of new lines & sub stations – 220 kV systems
	3900

	2
	Capital expenditure for additional lines and sub stations – 66 kV systems
	19215

	3
	Installation of shunt capacitors
	468

	4
	Addition of transformer capacitors
	9088

	5
	Renovation, Modernization and Augmentation of the systems
	8100

	
	Total
	40771


The capacity addition covers the establishment of new sub stations and connected transmission lines to meet existing and future load demand. The capital expenditure is planned

· to reduce the load on existing sub stations and transmission lines for reducing loss level

· to meet the demand growth

· to reduce the loading on connecting 11 kV feeders to maintain better voltages

· to build additional 66 / 11 kV sub-stations for bifurcating 11 kV feeders for reduction of distribution losses

· to improve system reliability 

· to install shunt capacitors at 11, 22 and 66 kV levels at the 66 kV sub-stations.

In the petition GETCO has furnished in the petition circle wise additional transmission lines and sub stations planned, renovation & modernization and augmentation of transmission system programmed.

Commission’s view

The capacity addition to transmission system, its renovation & modernization and augmentation is a continuous process. Such efforts necessary for meeting increasing load growth all over the state, for reducing losses and for improving the quality of supply with minimum of inescapable interruptions and adequate voltages, particularly over the large 66 kV system. In view of the need for capacity additions, R&M and Augmentation of system for meeting the growing demand, the Commission approves the capital expenditure plan for 2007-08.

5.8 Funding of Capital Expenditure

GETCO has furnished the structure of funding of the proposed capital expenditure as below:

Table – 13

Funding of Capital Expenditure – 2007-08

	S.N
	Particulars 
	Funding 2007-08

(Rs. lakhs)

	1
	Estimated capital expenditure during the year
	40771

	2
	Debt (70%)
	28540

	3
	Equity (30%)
	12231


The interest on loans and return on equity are regulated based on the above structure of funding. 
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