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1.
INTRODUCTION

1.1
Back Ground

1.1.1 The Government of Gujarat (GoG) notified the Gujarat Electricity Industry (Reorganization and Regulation) Act 2003 for restructuring of the power sector in the state of Gujarat.

The Government of Gujarat has restructured the Gujarat Electricity Board under the provisions of the above Act, into the following six corporate entities to carry out the Generation, Transmission and Distribution businesses of the Gujarat Electricity Board:

i) Gujarat State Electricity Corporation Limited (GSECL) – A Generation Company

ii) Gujarat Energy Transmission Corporation Limited (GETCO) – A Transmission    Company 

(and four  Distribution Companies)

iii) Dakshin Gujarat Vij Company Limited (DGVCL)

iv) Madhya Gujarat Vij Company Limited (MGVCL)

v) Uttar Gujarat Vij Company Limited (UGVCL)

vi) Paschim Gujarat Vij Company Limited (PGVCL)

Later GoG incorporated Gujarat Urja Vikas Nigam Limited (GUVNL) in the notification GEB-1104-7318-K dated 10th December 2005 to look after the residual functions of GEB, to purchase electricity from various sources and in turn supply to the distribution companies/licensees.

In exercise of the powers conferred by sections 28, 29 and 30 of the above cited Act, the Government of Gujarat notified the Gujarat Electricity Industry Reorganization Transfer of Gandhinagar Thermal Power Stations Scheme 2003 vide notification No. GHU – 2003-48-12-2003-3537-K dated 25th September 2003 for the transfer of existing generating assets of GEB to the Gujarat State Electricity Corporation Limited and for determining the terms and conditions on which such transfer and vesting shall be made. 

Pursuant to sub ‘clause (3) of clause 9 of the Transfer Scheme 2003, the GoG vide notification GR No. GEB – 1105 – 1749 – K dated 31st March, 2005 issued final notification to make all the seven entities of the unbundled erstwhile GEB operational with effect from 01-04-2005.  In pursuance of the final transfer of functions and activities, the following shall apply in regard to the accounting of the activities in GEB and the seven successor utilities.

i) Till 31st March 2005, for accounting purpose the books of accounts shall be of the GEB 

ii) Effective 1st April 2005, the seven companies shall maintain the books of accounts for the activities undertaken by the respective companies. 

1.1.2
GSECL has filed the petition with the Commission on 5th January 2006 seeking approval of the generation tariffs and operational and financial parameters for its generating stations for the years 2005-06 to 2008-09.  The Commission accepted the petition under case No.861/2006.  GSECL became operative from 01-04-2005 and submitted the first tariff petition of the generating company. GSECL gave a presentation on its proposals on 16th March 2006 to the Commission and the Commission obtained further information and clarifications from the generating company. The Commission wanted a detailed presentation unit-wise and plant-wise. Accordingly another presentation was made on 20th March 2006.  GSECL furnished supplementary information after the presentation and also further information / data as required by the Commission on a detailed study of the petition.

1.2
Public Notice and Public Participation Process

1.2.1 The Public Notice regarding petition No.861/2006 was published by GSECL in the Newspapers on 16th January 2006 inviting the public to forward objections and suggestions on the petition to the Commission by 20th February 2006

1.2.2 The Notice was published by GSECL in the Times of India and Gujarat Samachar.

1.2.3  The Commission received four objections to the petition filed by the GSECL.  The Commission considered these objections received. Communications were sent to the objectors inviting them to take part in the public hearing process by presenting their views in person before the Commission.  Each objector was provided with a time slot on March 31st 2006 for presenting their views on the GSECL petition before the Commission at the Court Hall located in the Commission’s office in Ahmedabad.  Names of Persons and organizations who filed these objections are given below:

1. Consumer Education and Research Society

Suraksha Sankool

Gandhinagar highway

Thaltej 

Ahmedabad – 380054

2. Gondal Chamber of Commerce and Industry,  Udyog Bharati

Udyog Bharati Chowk, 

Gondal 360311

3. Dhanji.G Shah,

Amrutam 

Plot No. 345 Hospital Road

Bhuj  - 370101

4. Federation of Kutch Saurashtra

Chambers of Commerce and Industry,

Center Point,

Karansinghji Road, 

Rajkot 360001

Only the first two objectors appeared at the public hearing and presented their objections.

A  short note on the main issues raised by the objectors at  the public hearing in respect of this petition are given at the end of Chapter 3.

1.2.4 The Commission condones the delay in filing the tariff petition by GSECL as GSECL and other successor entities of GEB on its unbundling were in the process of reorganization and establishing the new entities.

2.  Summary of GSECL Tariff Petition
2.0
SUMMARY OF GSECL TARIFF PETITION

GSECL in its petition filed on January, 5th 2006 submitted the projected operational parameters and costs for each of the generating stations owned and operated by it.  The parameters pertain to plant availability, plant load factor, station heat rate, auxiliary consumption, transit loss of coal, gross & net generation and variable and fixed costs including O&M costs. The interest on loans, depreciation, return on equity etc are based on the opening balance sheet as on 1st April 2005.

It is submitted by GSECL that for recovery of full fixed costs, the projected availability is limited to 80% where it is more than 80% and lower availability where 80% cannot be achieved. The projected PLF is limited to achievable PLF; where PLF achieved exceeds projections, the incentives will be claimed separately.

GSECL has submitted the operational parameters and costs for the approval of the Commission and the approved parameters and costs accordingly would be the basis for the purpose of billing GUVNL who is the sole purchaser of power from GSECL.

2.1
Summary of Operational Parameters and Costs as submitted.


The projected operational parameters and costs proposed by GSECL for the four years 2005-06 to 2008-09. (in the petition) are summarized in the Tables – 1 to 11 below.  

Tables 1-7 provide details of the projected operational parameters of the GSECL in generating stations. They include  

· Plant Availability Factor (Table-1)

· Plant Load Factor (Table –2)

· Auxiliary Consumption (Table-3)

· Gross Generation (Table-4)

· Net Generation (Table-5)

· Station Heat Rates (Table –6)

· Specific Oil Consumption (Table-7)

The following table presents projected plant availability factors for the 13 thermal stations and two Hydel stations for years 2005-06 to 2008-09. These are stated to have been worked out based on past performance, maintenance programme etc.

Table – 1

GSECL: Projected Plant Availability Factors (%)

	Sl.No
	Station
	Station Capacity (MW)
	2005-06
	2006-07
	2007-08
	2008-09

	
	Thermal
	
	
	
	
	

	1
	Ukai
	850
	77
	68
	78
	80

	2
	Gandhinagar Unit 1-4
	660
	72
	66
	59
	76

	3
	Gandhinagar Unit - 5
	210
	80
	80
	80
	80

	4
	Wankbori Unit 1 to 6
	1260
	80
	80
	80
	80

	5
	Wankbori Unit - 7
	210
	80
	80
	80
	80

	6
	Sikka
	240
	66
	80
	78
	78

	7
	KLTPS
	215
	34
	79
	80
	80

	8
	KLTPS – IV
	77
	
	
	80
	80

	9
	Dhuvaran  1-6  (Oil) 
	534
	46
	47
	49
	49

	10
	Dhuvaran – 7 (Gas)
	106.6
	80
	80
	80
	80

	11
	Dhuvaran – 8 (Gas)
	112.45
	-
	80
	80
	80

	12
	Utran Gas
	135
	80
	80
	80
	80

	13
	Utran CCPP
	330
	-
	-
	-
	80

	
	Hydel
	
	
	
	
	

	14
	Ukai
	305
	80
	80
	80
	80

	15
	Kadana
	242
	80
	80
	80
	80


The projected plant load factors of the thermal stations are placed in table-2. The PLF is stated to have been worked out based on past performance, maintenance schedule, backing down of the plant etc.

Table – 2

GSECL: Projected Plant Load Factors (%)

	Sl.No
	Station
	Station Capacity (MW)
	2005-06
	2006-07
	2007-08
	2008-09

	
	Thermal
	
	
	
	
	

	1
	Ukai
	850
	73
	66
	76
	81

	2
	Gandhinagar Unit 1 – 4
	660
	71
	66
	53
	74

	3
	Gandhinagar Unit – 5
	210
	80
	72
	84
	84

	4
	Wankbori Unit 1 to 6
	1260
	80
	83
	84
	82

	5
	Wankbori Unit – 7
	210
	80
	86
	79
	86

	6
	Sikka
	240
	66
	79
	76
	76

	7
	KLTPS
	215
	34
	74
	76
	76

	8
	KLTPS – IV
	77
	-
	-
	60
	75

	9
	Dhuvaran 1-6 (Oil) 
	534
	36
	45
	46
	47

	10
	Dhuvaran – 7 (Gas)
	106.6
	80
	80
	80
	80

	11
	Dhuvaran – 8 (Gas)
	112.45
	-
	70
	80
	80

	12
	Utran Gas
	135
	87
	88
	89
	90

	13
	Utran CCPP
	330
	-
	-
	-
	80


The projected Auxiliary consumption of the plants is given in Table – 3 below. This is stated to have been worked out based on norms & past performance.

Table – 3

GSECL: Projected Auxiliary Consumption (%)

	Sl.No
	Station
	Station Capacity (MW)
	2005-06
	2006-07
	2007-08
	2008-09

	
	Thermal
	
	
	
	
	

	1
	Ukai
	850
	9.2
	9.18
	9.16
	9.14

	2
	Gandhinagar Unit 1 – 4
	660
	11.25
	11.20
	11.15
	11.10

	3
	Gandhinagar Unit – 5
	210
	8.50
	8.50
	8.50
	8.50

	4
	Wankbori Unit 1 to 6
	1260
	9.0
	9.0
	8.98
	8.96

	5
	Wankbori Unit – 7
	210
	8.50
	8.50
	8.50
	8.50

	6
	Sikka
	240
	11.20
	11.00
	11.00
	11.00

	7
	KLTPS
	215
	14.50
	12.50
	12.50
	12.50

	8
	KLTPS – IV
	77
	-
	-
	12.50
	12.50

	9
	Dhuvaran 1-6 (Oil)
	534
	13.00
	12.50
	12.50
	12.50

	10
	Dhuvaran – 7 (Gas)
	106.6
	2.90
	2.90
	2.90
	2.90

	11
	Dhuvaran – 8 (Gas)
	112.45
	-
	3.00
	3.00
	3.00

	12
	Utran Gas
	135
	4.0
	3.00
	3.00
	3.00

	13
	Utran CCPP
	330
	-
	-
	-
	3.00

	
	Hydel
	
	
	
	
	

	14
	Ukai
	305
	0.36
	0.36
	0.36
	0.36

	15
	Kadana
	242
	0.87
	0.87
	0.87
	0.87


GESCL worked out gross generation of each station (given in Table – 4) is based on the PLF given Table – 2.

Table – 4

GSECL: Projected Gross Generation (mU)

	Sl.

No
	Station
	Capacity (MW)
	02-03
	03-04
	04-05
	05-06
	06-07
	07-08
	08-09

	
	Thermal
	
	(A)
	(A)
	(P)
	(Proj)
	(Proj)
	(Proj)
	(Proj)

	
	No. of Hrs in the year
	8784
	8784
	8760
	8760
	8760
	8784
	8760

	1
	Ukai
	850
	8328
	4571
	5063
	5400
	4931
	5701
	6013

	2
	Gandhinagar 1-4
	660
	4233
	3376
	3418
	4100
	3799
	3067
	4249

	3
	Gandhinagar 5
	210
	1641
	1692
	1561
	1472
	1331
	1549
	1545

	4
	Wanakbori 1-6
	1260
	8986
	9137
	9226
	8784
	9140
	9279
	9009

	5
	Wanakbori 7
	210
	1769
	1605
	1657
	1472
	1590
	1463
	1579

	6
	Sikka
	240
	1175
	1000
	1408
	1391
	1654
	1594
	1590

	7
	KLTPS
	215
	1040
	966
	832
	636
	1394
	1435
	1431

	8
	KLTPS IV
	77
	
	
	
	
	
	203
	506

	9
	Dhuvaran 1-6 (Oil)
	534
	1390
	1455
	2114
	1676
	2124
	2157
	2175

	10
	Dhuvaran -7(Gas)
	106.62
	
	
	701
	747
	747
	749
	747

	11
	Dhuvaran-8 (Gas)
	112.45
	
	
	
	
	587
	790
	788

	12
	Utran (Gas)
	135
	891
	723
	1175
	1024
	1041
	1055
	1064

	13
	Utran CCPP
	330
	
	
	
	
	
	
	1150

	
	Total
	4940
	26453
	24524
	27157
	26701
	28336
	29043
	31848

	
	Hydel
	
	
	
	
	
	
	
	

	14
	Ukai Hydro
	305
	580
	758
	466
	466
	466
	466
	466

	15
	Kadana
	242
	8
	101
	366
	366
	366
	366
	366

	
	Total
	547
	588
	859
	832
	832
	832
	832
	832

	 
	Grand Total
	5487
	27041
	25383
	27989
	27533
	29168
	29875
	32680


A: Actuals,
P: Provisional,

Proj: Projected.

The Net generation from each station is given in Table – 5 below. This is stated to have been worked out based on Auxiliary consumption given in Table – 3 above.

Table – 5

GSECL Projected Net Generation (mU)

	Sl.

No
	Station
	Station Capacity (MW)
	02-03
	03-04
	04-05
	05-06
	06-07
	07-08
	08-09

	
	Thermal
	
	
	
	
	
	
	
	

	
	No. of Hrs in the year
	8784
	8784
	8760
	8760
	8760
	8784
	8760

	1
	Ukai
	850
	4834
	4148
	4602
	4903
	4478
	5178
	5464

	2
	Gandhinagar 1-4
	660
	3805
	2990
	3021
	3639
	3373
	2725
	3778

	3
	Gandhinagar - 5
	210
	1499
	1540
	1423
	1347
	1218
	1418
	1414

	4
	Wanakbori 1-6
	1260
	8176
	8306
	8402
	7993
	8318
	8446
	8202

	5
	Wanakbori - 7
	210
	1618
	1462
	1507
	1347
	1455
	1339
	1444

	6
	Sikka
	240
	1050
	880
	1250
	1235
	1472
	1419
	1415

	7
	KLTPS
	215
	907
	830
	711
	544
	1220
	1256
	1252

	8
	KLTPS IV
	77
	0
	0
	0
	0
	0
	178
	443

	9
	Dhuvaran 1-6 (Oil)
	534
	1237
	1284
	1861
	1458
	1858
	1887
	1903

	10
	Dhuvaran –7(Gas)
	106.617
	0
	0
	673
	726
	726
	727
	726

	11
	Dhuvaran-8 (Gas)
	112.45
	0
	0
	0
	0
	569
	767
	764

	12
	Utran Gas
	135
	846
	685
	1122
	983
	1009
	1024
	1032

	13
	Utran CCPP
	330
	
	
	
	
	
	
	1116

	
	Total
	4940
	23972
	22124
	24572
	24174
	25695
	26363
	28953

	
	Hydel
	
	
	
	
	
	
	
	

	14
	Ukai Hydro
	305
	504
	751
	462
	462
	462
	462
	462

	15
	Kadana
	242
	8
	101
	366
	366
	366
	366
	366

	
	Total
	547
	512
	852
	828
	828
	828
	828
	828

	
	Grand Total
	5487
	24483
	22976
	25400
	25002
	26523
	27191
	29781


GSECL has indicated the station heat rates for each station based on norms wherever norms are applicable and for others based on capacity of the plant, its age and its past performance of the plant.

Table – 6

GSECL: Projected Station Heat Rates (Kcal/kWh)

	Sl.

No
	Station
	Station Capacity (MW)
	02-03

(A)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	
	Thermal
	
	
	
	
	
	
	
	

	1
	Ukai
	850
	2683
	2918
	2735
	2733
	2728
	2723
	2718

	2
	Gandhi Nagar 1-4
	660
	2848
	2823
	2853
	2796
	2791
	2786
	2761

	3
	Gandhi Nagar 5
	210
	2628
	2708
	2703
	2460
	2460
	2460
	2460

	4
	Wanakbori 1-6
	1260
	2865
	2963
	3002
	2911
	2901
	2896
	2891

	5
	Wanakbori 7
	210
	2787
	2918
	2973
	2460
	2460
	2460
	2460

	6
	Sikka
	240
	2872
	3239
	3422
	3179
	3169
	3159
	3149

	7
	KLTPS
	215
	3662
	3521
	3801
	3800
	3388
	3300
	3300

	8
	KLTPS IV
	77
	-
	-
	-
	-
	-
	2950
	2950

	9
	Dhuvaran 1-6 (Oil)
	534
	3001
	3149
	3086
	3250
	3200
	3150
	3100

	10
	Dhuvaran -7(Gas)
	106.617
	-
	-
	1981
	1950
	1950
	1950
	1950

	11
	Dhuvaran-8 (Gas)
	112.45
	-
	-
	-
	-
	1950
	1950
	1950

	12
	Utran Gas
	135
	2178
	2237
	2145
	2100
	1950
	1950
	1950

	13
	Utran CCPP
	330
	-
	-
	-
	-
	-
	-
	1850


GSECL indicated the specific consumption of oil based on norms wherever applicable and for other plants based on their past performance.

Table – 7

GSECL: Projected Specific Oil Consumption (ml/kWh)

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	1
	Ukai
	850
	3.15
	2.76
	2.73
	2.64
	2.55
	2.45

	2
	Gandhinagar 1-4
	660
	6.71
	10.23
	6.25
	5.63
	5.00
	4.38

	3
	Gandhinagar -  5
	210
	0.94
	0.58
	3.50
	3.50
	3.50
	3.50

	4
	Wanakbori 1-6
	1260
	1.47
	0.70
	1.04
	1.00
	0.97
	0.94

	5
	Wanakbori  - 7
	210
	1.54
	0.60
	3.50
	3.50
	3.50
	3.50

	6
	Sikka
	240
	5.80
	1.70
	3.28
	3.18
	3.08
	2.99

	7
	KLTPS
	215
	4.75
	5.75
	5.50
	5.16
	4.13
	4.13

	8
	KLTPS IV
	77
	-
	-
	-
	-
	4.13
	4.13


In tables – 8 to 12 details of O&M cost, variable cost and fixed cost are given generating station-wise upto 2008-09.

Table – 8

GSECL Projected O&M Cost (Rs. Lakhs/MW)

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	1
	Ukai
	850
	9.76
	7.50
	8.73
	9.60
	10.56
	11.62

	2
	Gandhi Nagar 1-4
	660
	9.75
	7.65
	8.98
	9.88
	10.86
	11.95

	3
	Gandhi Nagar - 5
	210
	9.98
	10.40
	7.98
	8.36
	8.76
	9.18

	4
	Wanakbori 1-6
	1260
	9.69
	7.18
	8.27
	9.09
	10.00
	11.001

	5
	Wanakbori - 7
	210
	12.03
	12.46
	7.90
	8.27
	8.67
	9.08

	6
	Sikka
	240
	13.99
	10.70
	12.34
	13.58
	14.94
	16.43

	7
	KLTPS
	215
	10.63
	11.69
	13.50
	14.85
	16.33
	17.97

	8
	KLTPS IV
	77
	0.00
	0.00
	0.00
	0.00
	11.17
	12.29

	9
	Dhuvaran 1-6 (Oil)
	534
	5.34
	9.82
	11.22
	12.34
	13.57
	14.93

	10
	Dhuvaran -7(Gas)
	107
	2.35
	6.05
	6.05
	6.34
	6.64
	6.95

	11
	Dhuvaran-8 (Gas)
	112
	0.00
	0.00
	0.00
	6.55
	6.86
	7.18

	12
	Utran Gas
	135
	13.40
	11.01
	12.74
	14.01
	15.41
	16.95

	13
	Utran CCPP
	330
	0.00
	0.00
	0.00
	0.00
	0.00
	3.04

	
	Total
	4940
	8.52
	7.64
	8.36
	9.31
	10.27
	11.54

	
	Hydel
	
	
	
	
	
	
	

	14
	Ukai Hydro
	305
	1.95
	2.74
	3.17
	3.49
	3.84
	4.22

	15
	Kadana
	242
	2.27
	3.20
	3.71
	4.08
	4.49
	4.93

	
	Total
	547
	2.10
	2.95
	3.41
	3.75
	4.12
	4.54

	
	Grand Total
	5487
	7.88
	7.17
	7.87
	8.75
	9.66
	10.84


The O & M costs which cover Employees cost, Repair & maintenance costs. Adm. & General expenses are stated to be based on costs to be incurred.

Table – 9

GSECL Projected O&M Charges (Rs. In Lakhs)

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	1
	Ukai
	850
	8292
	6377
	7418
	8159
	8975
	9873

	2
	Gandhi Nagar 1-4
	660
	6438
	5048
	5926
	6518
	7170
	7887

	3
	Gandhi Nagar - 5
	210
	2095
	2183
	1677
	1756
	1840
	1927

	4
	Wanakbori 1-6
	1260
	12185
	9045
	10416
	11458
	12604
	13864

	5
	Wanakbori - 7
	210
	2527
	2616
	1659
	1738
	1820
	1907

	6
	Sikka
	240
	3357
	2568
	2963
	3259
	3585
	3943

	7
	KLTPS
	215
	2286
	2547
	2902
	3193
	3512
	3863

	8
	KLTPS IV
	77
	
	
	
	
	430
	946

	9
	Dhuvaran 1-6 (Oil)
	534
	2849
	5241
	5989
	6588
	7247
	7971

	10
	Dhuvaran -7(Gas)
	107
	250
	645
	645
	675
	707
	741

	11
	Dhuvaran-8 (Gas)
	112
	
	
	
	736
	771
	808

	12
	Utran Gas
	135
	1809
	1487
	1719
	1891
	2080
	2288

	13
	Utran CCPP
	330
	
	
	
	
	
	1003

	
	Total
	4940
	42087
	37725
	41313
	45971
	50741
	57022

	
	Hydel
	
	
	
	
	
	
	

	14
	Ukai Hydro
	305
	596
	837
	968
	1064
	1171
	1288

	15
	Kadana
	242
	551
	775
	897
	987
	1085
	1194

	
	Total
	547
	1146
	1612
	1865
	2051
	2256
	2482

	
	Grand Total
	5487
	43233
	39337
	43178
	48023
	52997
	59503


The variable cost is worked out based on Plant Load Factor, station heat rate, Fuel costs etc.

Table – 10

Projected Variable Cost per unit of Generation (Rs./kWh)

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	
	No. of Hrs in the Year
	8784
	8760
	8760
	8760
	8784
	8760

	1
	Ukai
	850
	1.42
	1.42
	1.48
	1.58
	1.69
	1.81

	2
	Gandhi Nagar 1-4
	660
	1.58
	1.79
	1.82
	1.90
	2.03
	2.11

	3
	Gandhi Nagar 5
	210
	1.34
	1.49
	1.54
	1.63
	1.67
	1.83

	4
	Wanakbori 1-6
	1260
	1.52
	1.59
	1.67
	1.78
	1.93
	2.08

	5
	Wanakbori 7
	210
	1.41
	1.67
	1.43
	1.54
	1.66
	1.80

	6
	Sikka
	240
	1.98
	2.13
	2.09
	2.13
	2.27
	2.43

	7
	KLTPS
	215
	0.77
	0.80
	0.94
	0.90
	0.93
	1.01

	8
	KLTPS IV
	77
	
	
	
	
	0.84
	0.91

	9
	Dhuvaran 1-6 (Oil)
	534
	2.69
	2.27
	2.70
	2.75
	2.72
	2.71

	10
	Dhuvaran -7(Gas)
	106.62
	
	1.34
	1.34
	1.47
	1.65
	1.85

	11
	Dhuvaran-8 (Gas)
	112.45
	
	
	
	1.89
	2.11
	2.37

	12
	Utran Gas
	135
	1.00
	1.70
	1.83
	1.85
	2.06
	2.29

	13
	Utran CCPP
	330
	
	
	
	
	
	2.07


The fixed costs include, interest-on loans, depreciation, interest on working capital. O & M charges, Return on equity, based on projected figures.

Table – 11

Projected Fixed Cost (Rs. Lakhs)

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(A)
	04-05

(P)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	1
	Ukai
	850
	19130
	17810
	19423
	21452
	23936
	25518

	2
	Gandhi Nagar 1-4
	660
	21610
	19727
	20632
	21524
	22741
	25138

	3
	Gandhi Nagar 5
	210
	13343
	9915
	9785
	9471
	8405
	8495

	4
	Wanakbori 1-6
	1260
	31039
	28123
	28873
	30322
	31845
	32964

	5
	Wanakbori 7
	210
	13872
	11151
	10211
	9988
	9683
	8443

	6
	Sikka
	240
	11523
	10255
	10188
	10504
	10683
	10913

	7
	KLTPS
	215
	18596
	17078
	16851
	17552
	17717
	17647

	8
	KLTPS IV
	77
	
	
	
	
	4343
	8841

	9
	Dhuvaran 1-6 (Oil)
	534
	7089
	9247
	9922
	11117
	12095
	13065

	10
	Dhuvaran -7(Gas)
	106.617
	1195
	5210
	4826
	4740
	4662
	4587

	11
	Dhuvaran-8 (Gas)
	112.45
	
	
	
	7892
	7662
	7230

	12
	Utran Gas
	135
	7641
	6004
	5708
	5758
	5854
	5974

	13
	Utran CCPP
	330
	
	
	
	
	
	11336

	
	Total
	4940
	145039
	134520
	136420
	150320
	159656
	180151

	
	Hydel
	
	
	
	
	
	
	

	14
	Ukai Hydro
	305
	2848
	2995
	2957
	2974
	3002
	3040

	15
	Kadana
	242
	7949
	8237
	7783
	7575
	7373
	7187

	
	Total
	547
	10797
	11232
	10740
	10549
	10377
	10227

	
	Grand Total
	5487
	155836
	145753
	147160
	160869
	170033
	190378


The station wise Fixed (Capacity) costs and variable charges as projected by GSECL for the years 2005-06 and 2006-07 are summarized below in Table 12.

Table – 12

Summary of Projected Fixed and Variable Charges

	Sl.

No.
	Station
	Station

Capacity (MW)
	Fixed Cost (Rs. Lakhs)
	Variable charges

(Rs. Per Unit)

	
	Thermal
	
	05-06
	06-07
	05-06
	06-07

	1
	Ukai
	850
	19423
	21452
	1.48
	1.58

	2
	Gandhinagar Unit 1 – 4
	660
	20632
	21524
	1.82
	1.90

	3
	Gandhinagar Unit – 5
	210
	9785
	9471
	1.54
	1.63

	4
	Wankbori Unit 1 to 6
	1260
	28873
	30322
	1.67
	1.78

	5
	Wankbori Unit - 7
	210
	10211
	9988
	1.43
	1.54

	6
	Sikka
	240
	10188
	10504
	2.09
	2.13

	7
	KLTPS
	215
	16851
	17552
	0.94
	0.90

	8
	Dhuvaran 1-6 (Oil)
	534
	9922
	11117
	2.70
	2.75

	9
	Dhuvaran – 7 (Gas)
	106.617
	4826
	4740
	1.34
	1.47

	10
	Dhuvaran – 8 (Gas)
	112.45
	-
	7892
	-
	1.89

	11
	Utran (Gas)
	135
	5708
	5758
	1.83
	1.85

	
	Total
	4533
	136420
	150320
	-
	-

	12
	Ukai
	305
	2957
	2974
	-
	-

	13
	Kadana
	242
	7783
	7575
	-
	-

	
	Total
	547
	10740
	10549
	-
	-

	
	Grand Total
	5080
	147160
	160869
	-
	-



The parameters projected by GSECL in respect of Plant Availability factor, plant load factor, auxiliary consumption, station heat rate, specific oil consumption, O&M costs are not in line with the norms specified by the Commission in the Regulations. The operation parameters projected by GSECL and decision of the Commission’s decision thereon are discussed in Chapter – 5 of the report. The consequential changes inter-alia in the gross and net generation, the fixed and variable charges projected by GSECL will be discussed later in the order. 


3.  Public Response to the Petition 
 3.0
Public Response to the Petition
Objections Received, Response of GSECL and Comments of the Commission  
3.1. 
Objection -1

Objector/Objectors: Consumer Education and Research Society, Ahmedabad.

	i)
	PLF remained below 70% during the last 5 years; A target of 2% annual increase should be fixed by the Hon’ able Commission.

	ii)
	While the station heat Rate for Utran CCPP, was 2100 Kcal/kWh for the last four years it has suddenly been reduced to 1950 Kcal/kWh for 2006-07.  How will this be achieved? For KLTP, the station heat rate is above 3800 Kcal/kWh.  The station heat rates are high compared to the norms fixed by the Commission.

	iii)
	Transit loss of coal shown is on the high side.  Only 0.8% transit loss as already fixed by the Commission should  be allowed.

	iv)
	Specific oil consumption is also very high in Gandhinagar Plants and at KLTPS.

	v)
	O&M costs are very high at Sikka, KLTPS and Dhuvaran (Oil) Thermal Stations.

	vi)
	Energy audit was not carried out since the last 5 years.

	vii)
	To meet demand during summer, power may have to be purchased from IPPs at higher rates otherwise load shedding may have to be done.  Hence PLF of state units has to be improved to 80 /85%. 

	viii)
	Revision of tariff should not be permitted till the standard parameters for performance laid down by the Commission are achieved.

	ix)
	CERC should be awarded adequate costs for filing this submission in the interest of consumers.


GSECL Response

i) The age of the majority of thermal units of GSECL (erstwhile GEB) varies from 15 to 40 years.   Generation cost of Dhuvaran TPS is high due to high cost of LSHS. For such petitions maximum backing down is advised by load despatch center to follow merit order.

· Performance during 2004-05 has considerably improved and a PLF 70.1% was achieved.

· Life extension programme and Major R&M are planned at UKAI TPS units No 1&2, Gandhinagar TPS Units No 1&2, KLTPS units No. 1&2 and at Dhuvaran TPS. This will improve the PLF and other performance parameters considerably.  

· As GSECL has no spinning reserve capacity, planned maintenance of units cannot be taken according to schedule, which adversely affects the heat rate/over all efficiency of the units.  

ii) For Utran CCPP the SHR is in line with parameters given in PPA

· Units 1&2 of KLTPS were designed for Calorific Value of 4150 Kcal/Kg and heat rate of 2851 Kcal/kWh.

As the CV of lignite received is in the range of 2900-3000 Kcal/Kg, only 50% generation level is achieved.  Due to low generation levels, the heat rate and efficiency of these units had deteriorated. Major R&M of unit 1 is completed and it is now running at rated capacity of 70 MW and SHR is 3196 Kcal/Kg Major R&M of unit 2 will be completed by March 2006.  The measures taken will improve the performance further.

iii) As Gujarat is at the farthest corner of Western India, the coal transportation losses are higher than the norms specified. Many initiatives were taken and the transit losses were reduced as shown below:

2000-02  
3.33%

2001-02    
5.55%

2002-03    
2.32%

2003-04    
3.12%

2004-06
2%

iv) On account of high I.P eccentricity and vibrations, oil support was required for stability of unit No 3 at Gandhinagar TPS.  The defect was rectified during May, June 2005 and the present specific oil consumption is 3.15 ml/kWh.  Major R&M works are proposed at KLTPS and there after the oil consumption will comedown.

v) Dhuvaran, Sikka, KLTPS plants are smaller capacity units and are aged. R&M of units is taken up to bring down O&M costs.  Further, employee cost has increased due to pay revisions.

vi) The details of energy audit carried out at Gandhinagar, Wankbori and Ukai TPS are detailed below:


(a) Gandhinagar TPS (Unit no. 4)

With the help of National Productivity Council, Hyderabad, detailed energy audit of Unit No. 4 at Gandhinagar TPS was carried out in the year 2001 to reduce the auxiliary consumption of GTPS Unit No. 4. The suggestions were implemented and savings of nearly Rs.2 crores were achieved.

(b) Wanakbori TPS (Unit no. 2 & 4)

With the help of Electrical Research and Development Association, Baroda, detailed energy audit of Unit No. 2 & 4 of Wanakbori TPS was carried out in the year 2003 to reduce their auxiliary consumption. The suggestions were implemented and savings of approx. Rs.2 crores were achieved.

c) Ukai TPS (Unit no. 2 & 4)

With the help of Electrical Research and Development Association, Baroda, detailed energy audit of Unit No. 2 & 4 of Ukai TPS was carried out in the year 2004 to reduce there auxiliary consumption. The suggestions were implemented.

vii) To facilitate tariff determination GSECL has already submitted for Commission’s consideration operational parameters based on the past performance of different thermal units.

Comments of Commission

The norms specified by the Commission are mostly for 210 MW and 500 MW machines.  Wanakbori is the only station with 210 MW units; Gandhinagar and Ukai have a mix of 120 MW and 200/210 MW units.  Where the stations are of lower capacity and the generating units are very old, the PLF, station Heat rate, Specific Oil Consumption, Auxiliary Consumption etc do not confirm to the norms. The R&M of these units should improve their performance. The Commission has already directed the GSECL to take up R&M measures to improve the performance of the generating units. 
3.2 Objection -2

Objector/Objectors: Mr. Dhanji G.Shah, Bhuj.
GSECL could have saved substantial amount and benefited the consumers by inviting global companies for import of coal instead of issuing tender to MMTC who in turn has floated global tender and would supply it with higher prices to the petitioner

GSECL Response

GSECL is not restricting participation from mine owners or global companies directly but it is essential that they should posses enough experience of supply of coal to the power utilities in India.  Supplier has to ensure timely delivery of coal.  Major import of coal in India is actually made by traders/importers only and not directly from the mine owners.

Comments of the Commission

No comments

The proceedings of the public hearings are summarized below:

During the public hearing on 31.3.2006, on GSECL petition, the following two objectors appeared personally and presented their objections.

1. Consumer Education and Research Society, Ahmedabad represented by Shri K K Bajaj and 

2. Gondal Chamber of Commerce represented by S. G. Joshi

Shri Bajaj argued that the performance of the GESCL plants in terms of PLF and heat rate are very poor. In support, Shri Bajaj produced the Status Report published by Ministry of Power, Government of India covering the major State Generating utilities in India Shri Bajaj mentioned further that the transit loss of coal was high and that any excess transit loss over Commission’s norms should be recovered from Railways and collieries. He added that energy audit should be made mandatory. He opposed any tariff revision until GSECL improves its performance. Shri Bajaj demanded that the costs incurred by the consumer organization in taking up the consumers cause shall be awarded by the Commission. Shri Joshi representing Gondal Chamber of Commerce also urged against any tariff increase. 

Shri MG Ramachandran, counsel for the petitioners explained that the majority of GSECL stations were very old. Besides that they had to back down often on Merit Order considerations. Even so the average performance of the GSECL stations was above average among the SEBs in the country. Intervening at this state, the Commission asked GSECL to spell out the R&M measures proposed and under way to improve the PLF and the operational parameters of the thermal units.  Shri Ramachandran and the Chairperson, GSECL spelt out in detail the renovation and modernization programmes planned for the various units.  These details are covered in this order.  Shri Ramachandran also described the steps being taken to reduce the transit loss.  He explained the high transit loss as mostly due to the long distance involved in transport of coal. He further submitted that in a situation of power shortage, the older power plants are forced to run beyond their normal life span. Seeking to apply norms strictly in this situation will not be fair. These issues are discussed later in the following Chapters.  

4.  Compliance to Directions in Tariff Order 2004 

4.0
Compliance to Directions in Tariff Order – 2000

Directive No: 4

For 2002-03 GEB needs to provide project wise details of large asset additions with detailed justification including cost-benefit analysis for such projects.

Compliance:

GSECL has noted the above directive and has initiated necessary action to institutionalize the process of preparing the details of project wise large asset additions along with its justification and cost-benefit analysis. A scheme-wise detail of Asset addition with justification including cost benefit analysis for the year 2004-05 is annexed at Annexure –16.


Commission‘s comments

Taken on record.

Directive No: 6

GEB should continue its efforts to further reduce fuel related costs through measures like efficiency improvement, reduction of heat rate and specific fuel consumption.

Compliance:

Steps to reduce Fuel Procurement Cost

The details of the attempts being made by GSECL for reduction in the fuel procurement cost, savings achieved by undertaking these steps and further savings expected, are encapsulated in the following paragraphs:

1. Improvement in Coal Linkage

Fuel policy of GSECL aims at procurement of better quality coal at lower cost. On account of continuous follow-up by GSECL, linkage of better quality Korea Rewa and WCL coal, was increased to 32.69% in 2004-05, 34.11% in 2003-04, 37.20% in 2002-03 from 22.76% in 2001-02, resulting in total savings of Rs. 86.83 Crs. in the last three years i.e. 2002-05 w.r.t. the year 2001-02.

2. Usage of Washed Coal

· In view of the limited availability of better quality Korea Rewa coal, which is economical for GSECL, procurement of inferior F-Grade coal and its utilization after washing is considered to be the best alternate option for GSECL.

· As a part of its long-term fuel strategy, GSECL aimed at replacing the entire F grade  coal by washed coal and the same has been achieved from April 2005. In the year 2004-05, GSECL could receive washed coal of 31% of total receipts  and thereby GSECL could save Rs. 60 crores, which otherwise would be incurred on receipt of F-Grade coal.

3. LSHS Supplies to Dhuvaran TPS by IOCL

· In October 2001, GSECL negotiated for 22 % discount on market price of Rs.10999 Per kL. 

· Yearly consumption is around 5 lakhs MT.· GSECL has from time to time negotiated with IOCL for further price reductions, which resulted in total savings of Rs. 146.52 Crs for the years 2002-05.

4. Savings on Gas Supplies

GSECL has successfully negotiated the prices of Gas supplies from USD 3.45 (Per 000 SCF) to USD 2.81 (Per 000 SCF) with GSPC, resulting in savings of Rs. 29.56 Crs. in the years 2002-05.

5. Loading Supervision (LS) Contract

· By modifying the terms and conditions, GSECL saved Rs. 8.10 Crs in remuneration in 2002-03 as compared to the year 2001-02 and reduced transit loss by around 1 %, resulting in saving of Rs. 28 Crs.

· GSECL has recently negotiated the rates with the LS Contractors and could revise the rates and base limits and thereby would save Rs. 2.24 Cr. P a. 
6. Freight Prepayment

To avoid the incidence of 10 % surcharge, GSECL avails the services of prepayment contractors to prepay the railway freight. By negotiations, prepayment commission is bought down to 1.69 % w.e.f. 15th August, 2003 from 2.04 %, resulting in the yearly savings of Rs. 5.33 Crs; this has been further reduced to 1.3% w.e.f. 1st July 2005 resulting in a net incremental saving of Rs. 2.88 cr. p.a.

7. Captive Coal Mining Block

GSECL has applied for allocation of Coal Blocks for captive coal mining in the Talcher Area. MoU has been executed with MSEB for joint allocation of blocks. The proposal is under active consideration by the MoC.

8. Incentive from SECL

Dues of South Eastern Coalfields Ltd. (SECL) upto October 2001 has been securitised and bonds of Rs. 348.51 Crs. have been issued to SICL. For timely payment to SECL incentive is receivable from SECL. By continuous follow up of GSECL and intervention of MOP, an incentive of Rs. 45.69 Crs. has been received from SECL.

9. Usage of Imported Coal:

· GSECL could use 17% imported coal at Gandhinagar TPS (monthly linkage of 0.8 lakh Mt) in the year 2004-05. With the use of imported coal at GTPS, a higher PLF of 64.6% could be achieved.

· Due to the demand-supply gap of indigenous coal, GoI has made it mandatory for GSECL to import 1.15 lakh Mt per month from 2005-06 onwards. GSECL has planned to tie up for Indonesian and Chinese category coal for its use at Gandhinagar and Sikka TPS from Oct-2005 onwards and looking for better competitive rates. It is expected that with the competitive rates, there would be an yearly saving of about Rs. 20 crore w.r.t. the present linkage.
Commission’s comments:

The efforts made to improve the fuel procurement process both in terms of quality and quantity as well as to reduce the costs are noteworthy.  Similar effort is also needed for reducing station heat rate, specific consumption of oil etc, for overall cost reduction.

Directive Issued by the Commission in its Tariff Order dated 25th June 2004 for the Erstwhile GEB (now, GSECL) and its compliance: Commercial Issues

Directive No 2(a)
To institutionalize the process of yearly ARR filing in future, the Commission has taken a view that the GEB and its successor entities shall file their ARR for each ensuing financial year by 30th November of the previous financial year so that the tariff year and financial year coincide. 

Further, with regard to the quality of filing, including discrepancies & inconsistencies in the present filing, among other things, the Commission directs GEB (including its successor entities) that in future all filings shall be free from discrepancies & inconsistencies.

Compliance:

The reasons for not filing the ARR petition for the FY 2004-05 have been explained in the Chapter 1 of this petition. GSECL has put all its effort to file the petition in accordance with the Hon’ble Commission’s directive.

Commission‘s comments

The quality of ARR filing has improved significantly. Similar compliance is expected in future with regard to timely submissions of ARR.

Directive No 2((b)

GEB (and its successor entities) is directed to make available its audited accounts for the year immediately preceding the year for which the tariff is sought to be determined, along with its ARR petition and Tariff Proposal. In the event of audited accounts not being available, the GEB/ Licensee must get their accounts internally audited by a firm of Chartered Accountants and attach their certificate along with the accounts.

The Commission further directs that the GEB (and its successor entities) shall use audited figures in its filing for the previous years and reconcile the regulatory accounts accordingly.

Compliance:

After unbundling of the erstwhile GEB, GSECL has been made fully operational and independent. The company is maintaining separate books of accounts with effect from 01.04.2005 so the audited figures for the GSECL are not available prior to 01.04.2005. Though the erstwhile GEB was maintaining the annual trial balances (ATB) for each of the generation station, there were various expenses, which were common to all the business segments, and all these were parked in the Head Office Account of erstwhile GEB. Now the company has started separate accounting and assures the Commission that it will submit the audited accounts immediately after the audit.

The figures for the year 2004-05 are based on the provisional ATB and the same are used to work out the generation tariff for the FY 2004-05 and projections from 2005-06 to 2008-09.


Commission‘s comments

The audited Accounts for 2004-05 are not submitted. In future the companies shall submit Audited Accounts along with the tariff petition. 

Directive No: 2(c)

It is directed that the GEB (and its successor entities) while submitting the application in respect of ARR and Tariff Proposal must furnish the details in the formats prescribed by the Commission.

Compliance:

The details as mentioned in the petition and tariff proposal are furnished in the formats as prescribed by the Commission.


Commission‘s comments


Taken on record.

Directive No: 2(h)

GEB should come up with a turnaround strategy to demonstrate as to when it would be able to achieve the break-even point in its cost of operation and improve various services to consumers up to certain specified levels.

Compliance:

The Financial Restructuring Plan (FRP) has been prepared and developed by the erstwhile GEB. The development of the FRP for the State Electricity Sector is a critical step towards realisation of reform goals as it documents a strategy for sector turnaround and likely financial and commercial scenario of the future of its successor entities by committing specific efficiency improvement targets on the part of GUVNL/subsidiary entities and elucidating the support required from various Stake Holders, primarily GoG and GERC. Such FRP is at a finalization stage with the GoG and upon its finalization, the final turnaround strategy shall  come up to demonstrate as to when the successor entities would be able to achieve the break-even point.


Commission‘s comments

The Financial Restructuring Plan, Revised Opening Balance Sheet and Business Plan for GSECL upto 2011-12 should be furnished at the earliest.

Directive No: 2(i)

An appropriate procedure for prioritizing capital works should be drawn up by the GEB (and its successor entities). Works should be taken up only based on a scheme of prioritization. Also, GEB shall maintain instrument-wise, source-wise, year-wise, asset-wise, purpose-wise, and date-wise, details for all loans along with their repayment schedules on an ongoing basis. The loan schedule shall be filed in the each ARR filing with the above-mentioned details.

Compliance:

Procedure for prioritizing capital works

The priority is given based on the following:

· Maximizing utilization of all the existing capacities by improving the performance of thermal power station and by Residual Life Availability study and improving the same by R&M activity resulting in increase in efficiency and extending the life of plant by 15 to 20 years and to sustain existing generation, Government has declared this R & M activity as an earmarked scheme.

· Expediting the commissioning of ongoing and new projects for benefits in the 10th plan; Initiation of immediate action on new schemes for benefits in the 10th plan itself.
Commission‘s comments 

Taken on record.

Directive No: 2(k)

Interest should be charged to individual works. 

Cost registers should be maintained and updated regularly and completion reports should be prepared immediately after completion of works.

Compliance:

Interest charges are being capitalised according to the provisions of the Electricity (Supply) (Annual Account) Rules 1985. However, the same will be capitalised based on the Generally Accepted Accounting Principles and Accounting Standards after restructuring of GEB into different companies. Cost Registers for capital works-in progress are maintained and on completion of work, the same is transferred to concerned asset account.


Commission‘s comments


Further improvements are necessary by consolidating improvements already made.
Directive No: 2(l)

No work estimated to cost more than Rs.10 Lakhs should be awarded without going through a process of competitive bidding to ensure the lowest cost to GEB. No purchase or price preference should be allowed to any agency including public sector enterprises.

Compliance:

No purchase or price preference is allowed to any agency including public sector entities as stipulated in Board’s Purchase Policy – 2000. A condition to this effect is being mentioned in commercial terms and conditions of tender documents. All the tenders are finalized through a process of complete competitive bidding except in case of proprietary purchase from original equipment manufacturers (OEM). 

Work estimated to cost more than Rs.10 lakhs are awarded after thorough process of competitive bidding at lowest cost.

It is already the practice of GEB that no purchase or price preference is allowed for any agency including public sector enterprises.


Commission‘s comments

Taken on record.

Directive No: 2(m)

GEB must immediately prepare and maintain proper Fixed Asset Register and should invariably submit complete details of its Fixed Assets and the calculations for the depreciation claimed on them.

Compliance:

GEB appointed two Chartered Accountant firms to look into the fixed assets registers maintained by various locations of GEB. The firms have submitted their report and pointed out certain deficiencies in the record keeping and maintenance of registers. Based on this report, field offices are being given guidance for further updating/rectifying the registers.


Commission‘s comments

The work shall be expedited and the Asset register shall be submitted to the Commission for perusal.

Directive No: 2(o)

GEB is to approach the Commission for approval of any new Power Purchase Agreement according to the prescribed procedure. This shall form an ongoing directive to be complied by GEB.

Compliance:

The Directive is noted. In fact GEB has been taking prior approval of GERC before execution of new power purchase agreements. 

Commission‘s comments
Taken on record.

Directive No 2(p) :
R&M Power Plants and Efficiency improvements

(a) GEB should in future indicate if any extension or major repairs have been undertaken in any specific area. The Commission directs GEB to  immediately prepare a plan for renovation and modernization of the aged power plants.

(b) The Commission directs GEB (and its successor entities) to identify and implement R&M programmes for its power plants. GEB (including its successor entities) should immediately under take necessary studies for formulating and implementing the necessary R & M programmes for increasing the PLFs in a time-bound manner.

Compliance

The details of renovation & modernization schemes are enclosed at Annexure-16 with detailed justification and benefits that accrue out of each and every activity planned under the R & M.

Commission‘s comments
Comments will be communicated separately on examining the details furnished. It is directed that detailed quantification of benefits in monetary terms shall always accompany the schemes.

Directive No: 4(c)

Compliance:

Detailed Energy Audit of Thermal Power Stations:


(a) Gandhinagar TPS (Unit no. 4)

With the help of National Productivity Council, Hyderabad, detailed energy audit of Unit No. 4 at Gandhinagar TPS was carried out in the year 2001 to reduce the auxiliary consumption of GTPS Unit No. 4. The suggestions were implemented and about Rs.2 crores were saved.

(b) Wanakbori TPS (Unit no. 2 & 4)

With the help of Electrical Research and Development Association, Baroda, detailed energy audit of Unit No. 2 & 4 of Wanakbori TPS was carried out in the year 2003 to reduce their auxiliary consumption. The suggestions were implemented and resulted savings about Rs.2 crores.

c) Ukai TPS (Unit no. 2 & 4)

With the help of Electrical Research and Development Association, Baroda, detailed energy audit of Unit No. 2 & 4 of Ukai TPS was carried out in the year 2004 to reduce their auxiliary consumption. The suggestions were implemented.

Commission’s Comments:

 A brief note may be submitted on the results of the study and energy saved areas where energy could be saved etc. Similar studies may be got conducted in other stations also. Action Taken Report on the Commission’s suggestions in respect of MRIs for improving accuracy of data capture may be furnished at the earliest.

5.  GSECL Generating Stations and their Performance 

5.0  
GSECL Generating Stations and their Performance

5.1
Generating Stations of GSECL

GSECL owns and operates four coal based thermal generating stations, one lignite fired thermal station, one oil / gas fired thermal station, two gas based thermal stations and two major hydel stations and two mini hydel stations as detailed below:

The capacity of each generating station, commercial operation date (COD) of each generating unit and age of each unit are given in Table 13 below:

Table – 13

Capacity, COD and Age of GSECL Generating Stations
	
Name of the station
	Unit No
	Capacity of the Unit (MW)
	Date of commissioning
	Age

(Years)

	Ukai
	1
	120
	29-03-76
	29

	
	2
	120
	23-06-76
	29

	
	3
	200
	21-01-79
	26

	
	4
	200
	11-09-79
	26

	
	5
	210
	30-01-85
	20

	
	Total 
	850
	
	

	G’ Nagar
	1
	120
	13-03-76
	29

	
	2
	120
	10-04-77
	28

	
	3
	210
	20-03-90
	15

	
	4
	210
	20-07-91
	14

	
	5
	210
	17-03-98
	07

	
	Total 
	870
	
	

	W’Bori
	1
	210
	23-3-82
	23

	
	2
	210
	15-01-83
	22

	
	3
	210
	15-03-84
	21

	
	4
	210
	09-03-86
	19

	
	5
	210
	23-09-86
	19

	
	6
	210
	18-11-87
	18

	
	7
	210
	31-12-98
	07

	
	Total 
	1470
	
	


	Sikka 
	1
	120
	26-03-88
	17

	
	2
	120
	31-03-93
	12

	
	Total 
	240
	
	

	       KLTPS
	1
	70
	29-03-90
	15

	
	2
	70
	25-03-91
	14

	
	3
	75
	31-03-97
	08

	
	Total 
	215
	
	

	Dhurvan
	1
	63.5
	12-07-65
	40

	
	2
	63.5
	29-04-65
	40

	
	3
	63.5
	17-02-65
	40

	
	4
	63.5
	17-12-64
	41

	
	5
	140
	27-05-72
	33

	
	6
	140
	10-09-72
	33

	
	
	534
	
	

	
	7
	106.617
	28-01-04
	01

	
	Total 
	640.617
	
	

	Utran (New)
	GT-1
	30
	17-12-92
	13

	
	GT-2
	30
	28-12-92
	13

	
	GT-3
	30
	07-05-93
	12

	
	STG
	45
	17-07-93
	12

	
	Total 
	135
	
	

	Total GESECL (Gas)
	241.617
	
	

	Total GESECL (Thermal)
	4179
	
	

	Ukai Hydro
	1
	75
	08-07-74
	31

	
	2
	75
	13-12-74
	31

	
	3
	75
	22-04-75
	30

	
	4
	75
	04-03-76
	29

	Ukai LBC
	1
	2.5
	08-12-87
	18

	
	2
	2.5
	19-02-88
	17

	
	Total 
	305
	
	

	Kadana Hydro
	1
	60
	31-03-90
	15

	
	2
	60
	02-09-90
	15

	
	3
	60
	03-01-98
	07

	
	4
	60
	27-05-98
	07

	
	Total 
	240
	
	

	Panam
	1
	1
	24-03-94
	11

	
	2
	1
	31-03-94
	11

	
	Total 
	2
	
	

	TOTAL HYDRO
	547
	
	

	TOTAL GSECL 
	4968
	
	


5.2
Projected Performance Parameters

5.2.1
GSECL has projected the performance parameters and costs for the years 2005-06 to 2008-09 and sought the approval of the Commission upto the year 2008-09.  The Commission has, however, taken a decision to consider approval of the performance parameters and the costs for the years 2005-06 and 2006-07 only. This will be in line with the tariff proposals of Transmission Company (GETCO) and the four Distribution companies which filed their petitions for approval of ARR and Tariffs for the years 2005-06 and 2006-07.

The performance parameters projected by GSECL are discussed later in this chapter.

5.3
Performance of Generating Stations – Commission’s Analysis and Decisions


GSECL has submitted the actual performance of the stations for the years 2002-03 to 2004-05 (3 years) and projected performance for the years 2005-06 and 2006-07 for various generating stations. GSECL has also submitted the maintenance programme for the units and R&M programme (where applicable) for the years 2005-06 and 2006-07.  


The performance of the stations is discussed below:

5.3.1
Availability of the Plant

GSECL has submitted the Plant Availability Factors of all the stations as given in the Table –14 below:

Table – 14

Plant Availability Factors (%) – GSECL Submission

	Sl.No
	Station
	Station 

Capacity 

(MW)
	Average of last 3 years 

(Actuals)
	Achievable
	2005-06

(Projected)
	2006-07

(Projected)

	
	Thermal
	
	
	
	
	

	1
	Ukai
	850
	76.00
	78
	77
	68

	2
	Gandhinagar Unit 1-4
	660
	82.66
	84
	72
	66

	3
	Gandhinagar Unit – 5
	210
	91.00
	87
	80
	80

	4
	Wankbori Unit 1 to 6
	1260
	88.00
	90
	80
	80

	5
	Wankbori Unit – 7
	210
	93.00
	92
	80
	80

	6
	Sikka
	240
	70.00
	84
	66
	80

	7
	KLTPS
	215
	76.66
	80
	34
	79

	8
	KLTPS – IV
	77
	 -
	80
	34
	79

	9
	Dhuvaran (Oil) 1-6
	534
	87.00
	87
	46
	47

	10
	Dhuvaran (Gas)-7
	106.6
	85.00
	87
	80
	80

	11
	Dhuvaran – VIII
	112.45
	-
	87
	-
	80

	12
	Utran Gas
	135
	
	85
	80
	80

	13
	Utran CCPP
	330
	
	 -
	-
	-

	
	Hydel
	
	
	
	
	

	14
	Ukai
	305
	88.67
	87
	80
	80

	15
	Kadana
	242
	85.00
	81
	80
	80


The availability of Gandhinagar – 5, Wankbori 1 to 6, Wanakbori-7, Dhuvaran (Gas) and Utran (Gas) is in accordance with GERC norm of 80%. As the achievable availability is more than 80% for some of the stations, it is limited to target of 80% based on the norms.

The availability of Ukai (TPS) is projected as 77% for 2005-06 and 68% for 2006-07. The average availability during the last three years was about 76%.  It is submitted by GSECL that all the units are taken for AOH (Annual Overhaul) during 2005-06.  During 2006-07, Units 1 is planned to be taken out for major R&M for 7 months and Unit 2 for 3 months, Unit 4 will be taken out in 2006-07 for 60 days for COH (Capital Overhaul) and RLA (Residual Life Assessment) study.  So the availability is low.  

The availability of Gandhinagar 1-4 is projected at 72% during 2005-06 and 66% during 2006-07.  The average availability of these units during the last three years was 82.6%.  It is submitted that outage of all units are planned for 21 days for maintenance during 2005-06 further during 2006-07 Unit – 1 is planned to be taken out for 90 days for R&M; and unti-3 for 45 days for AOH and turbine work. Hence availability is low.

The availability of Sikka, though low during 2005-06, due to taking out of unit-1 for 100 days for AOH and replacement of generator rotor, is projected at 80% during 2006-07.

The availability of KLTPS was 34% during 2005-06. GSECL mentioned that units 1 and 2 were taken for major R&M resulting in low availability.  During 2006-07, unit 3 is planned for outage for 60 days and unit – 2 will be back after major R&M works.  The availability will be 79% during 2006-07.  

The units 1-6 at Dhuvaran are oil / gas fired and generally their availability is low since the units are 40 years old and are of 63.5 MW capacity. Apart from this, units 5 and 6 are proposed to be taken out for 45 days each for COH. Hence availability will be further reduced. It was submitted during discussion that GSECL is considering withdrawal of units 1-4 from service. These are very old and oil fired; IOC is not in a position to supply LSHS of required grade, and the cost of generation is high.

The availability of Hydel stations is at 80%.  

Commission‘s View:

The Commission have examined the objections raised in response to public notice and in public hearings and also the response of GSECL explaining the reasons for reduced availability. Taking into consideration the capacity and vintage of the units, past performance and maintenance programmes submitted by GSECL, the Commission approves the availability for each of the stations as in Table-15 below:

Table – 15

 Availability Factors (%) Approved by Commission

	Sl.

No.
	Stati
	GSECL

Proposal
	Approved by the Commission

	
	
	2005-06
	2006-07
	2005-06
	2006-07

	1. 
	Ukai
	77
	68
	77
	68

	2. 
	Gandhinagar-1-4
	72
	66
	80
	75

	3. 
	Gandhinagar – 5
	80
	80
	80
	80

	4. 
	Wankbori – 1-6 
	80
	80
	80
	80

	5. 
	Wankbori – 7
	80
	80
	80
	80

	6. 
	Sikka
	66
	80
	66
	80

	7. 
	KLTPS
	34
	79
	34
	79

	8. 
	Dhuvaran (oil)
	46
	47
	46
	47

	9. 
	Dhuvaran (gas)
	80
	80
	80
	80

	10. 
	Dhuvaran - 8
	
	80
	
	80

	11. 
	Utran (gas)
	80
	80
	80
	80

	
	Hydel
	
	
	
	

	12. 
	Ukai 
	80
	80
	80
	80

	13. 
	Kadana
	80
	80
	80
	80


If the availability is lower than what is approved by the Commission, the fixed charges will be proportionately reduced to the actual availability.

5.3.2
Plant Load Factor (PLF)

GSECL has submitted the plant load factor for all the thermal stations, actuals for the years 2002-03 to 2004-05 and projected PLF for the years 2005-06 and 2006-07 as given in Table-16 below:

Table - 16

Plant Load Factor (PLF) (%) – GSECL Submission

	Sl.No
	Station
	Average Last 3 years 

2003-05
	2005-06
	2006-07

	
	Thermal
	
	
	

	1
	Ukai
	66.7
	73
	66

	2
	Gandhinagar Unit 1 – 4
	63.3
	71
	66

	3
	Gandhinagar Unit - 5
	88.67
	80
	72

	4
	Wankbori Unit 1 to 6
	82.67
	80
	83

	5
	Wankbori Unit – 7
	91.00
	80
	86

	6
	Sikka
	56.67
	66
	79

	7
	KLTPS
	50.00
	34
	74

	8
	KLTPS – IV
	-
	-
	-

	9
	Dhuvaran 1-6 (Oil)
	35.33
	36
	45

	10
	Dhuvaran – 7 (Gas)
	75.0
	80
	80

	11
	Dhuvaran – 8
	-
	-
	70

	12
	Utran Gas
	78.33
	87
	88

	13
	Utran CCPP
	-
	-
	-


It is submitted by GSECL that the plant load factors (PLF) are in line with availability. The age of the Plant, past performance, operational and maintenance programme are taken in to consideration in arriving at PLF.

Commission’s View

The PLF of Wanakbori 1-6, Wankbori –7, Dhuvaran-7 (Gas) and Utran (Gas) is shown over 80%  during the years 2005-06 and 2006-07 in accordance with norms laid down by GERC in the Regulations.  Based on the earlier 3 years performance, a PLF of 88% for Gandhinagar-5 and 90% Wanakbori-7 are considered for the years 2005-06 and 2006-07.  

As mentioned earlier under Availability, Ukai TPS units 1 and 2 are being taken out for R&M during 2006-07; hence their low PLF. Similar is the case for Gandhinagar 1-2. GSECL has projected PLF of 72% for unit-5. Since availability is 80%, there is no case to reduce PLF, as such 80% PLF is considered.

As discussed under availability, PLF of 79% is considered for Sikka during 2006-07.

While Availability of 79% is projected for KLTPS for 2006-07, PLF is projected at 74%. As no valid reason is given for reduced PLF, PLF of 79% is considered as in the same level of availability as the variable cost is the lowest and the station would not be backed down. PLF could be as high as availability.

For the reasons explained under availability lower PLF is considered for Dhuvaran (oil) as submitted by GSECL. PLF of 70% for Dhuvaran-8 is considered as submitted by GSECL as it is a new unit to be Commissioned during 2006-07.

Considering the capacity of the units, vintage, technology of the plant, past performance and maintenance programme furnished by GSECL the Commission approves the plant load factor for various stations as given in Table – 17 below:

Table-17

Plant Load Factor Approved by the Commission (%)

	Sl.

No.
	Station
	PLF Projected by GSECL
	Approved by the Commission

	
	
	2005-06
	2006-07
	2005-06
	2006-07

	1. 
	Ukai
	73
	66
	73
	66

	2. 
	Gandhinagar-1-4
	71
	66
	71
	66

	3. 
	Gandhinagar – 5
	80
	72
	88
	88

	4. 
	Wankbori – 1-6 
	80
	83
	80
	83

	5. 
	Wankbori – 7
	80
	86
	90
	90

	6. 
	Sikka
	66
	79
	66
	79

	7. 
	KLTPS
	34
	74
	34
	79

	8. 
	Dhuvaran –1-6 (oil)
	36
	45
	36
	45

	9. 
	Dhuvaran – 7 (gas)
	80
	80
	80
	80

	10. 
	Dhuvaran -  8I
	-
	70
	-
	70

	11. 
	Utran (gas)
	87
	88
	87
	88


GSECL will earn incentive for PLF above 80%.  GSECL shall try to generate the maximum at its stations to avoid costlier purchases form outside.

As the units 1 and 2 of Ukai station are being taken up for R&M, the PLF for these units is considered as 54% and 34% for 2005-06 and 2006-07 respectively.  For units 3 to 5 the PLF is considered 80% and 79% for 2005-06 and 2006-07.  The overall PLF for the entire station is exhibited in the above Table.

Similarly for Gandhinagar 1 and 2 for which R&M is planned the PLF of 54% and 53% is considered for 2005-06 and 2006-07.  For units 3 and 4 81% and 74% is considered for 2005-06 and 2006-07.  The overall PLF for the entire station is exhibited in the above Table.

5.3.3
Auxiliary Consumption 

GSECL has submitted the Auxiliary consumption, actuals for the year 2002-03 to 2004-05 and projected figures for 2005-06 and 2006-07 as given in Table – 18 below:

Table – 18

Auxiliary Consumption (%) – Submission by GSECL

	Sl.No
	Station
	Average Last 3 years 

(2003-05
	2005-06
	2006-07

	
	Thermal
	
	
	

	1
	Ukai
	9.21
	9.2
	9.18

	2
	Gandhinagar Unit 1 – 4
	11.06
	11.25
	11.20

	3
	Gandhinagar Unit – 5
	8.83
	8.50
	8.50

	4
	Wankbori Unit 1 to 6
	9.01
	9.0
	9.0

	5
	Wankbori Unit - 7
	8.84
	8.50
	8.50

	6
	Sikka
	11.31
	11.20
	11.00

	7
	KLTPS
	13.80
	14.50
	12.50

	8
	KLTPS – IV
	-
	-
	-

	9
	Dhuvaran-1-6 (Oil)
	11.59
	13.00
	12.50

	10
	Dhuvaran –7  (Gas)
	3.93
	2.90
	2.90

	11
	Dhuvaran – 8
	-
	-
	3.00

	12
	Utran Gas
	4.90
	4.0
	3.00

	
	Hydel
	
	
	

	13
	Ukai
	0.37
	0.36
	0.36

	14
	Kadana
	0.89
	0.87
	0.87


It is submitted by GSECL that the auxiliary consumption is high due to the plants being old and of lower capacity. It is also submitted in the petition that the auxiliary consumption in some of the stations of similar vintage and capacity in other states are in the order of 11 to 12%. CERC also approved higher auxiliary consumption (11%) for Talcher and Thanda power stations even though the norm is 9%.

Commission’s View:

Commission in its Regulations has specified Auxiliary consumption of 9.0% for coal based thermal stations of 200 MW series with cooling towers and 8.5% without cooling towers. For gas turbines it is 1% for open cycle and 3% for combined cycle. For lignite-fired station it is 0.5% more than coal based thermal stations.  For units smaller than 210 MW, the Commission may specify auxiliary consumption separately based on past performance etc.

The thermal stations of GSECL have cooling towers except Ukai (Thermal). Their Auxiliary consumption should be 9.0% in accordance with the norms for the thermal stations except Ukai (T). The Auxiliary consumption in all the stations except Gandhinagar-5, Wankbori 1-6 and Wankbori – 7 is higher than what is specified by the Commission.  The Auxiliary consumption of all the stations barring the above three stations was also consistently high during the last three years. The projected auxiliary consumption is between 8.5% to 12.5%, and the actuals during the last three years were between 8.84% and 14.0%. CEA has also recommended auxiliary consumption in the range of 11.5% to 12% for units less than 200 MW.   A number of units other than at Gandhinagar and Wankbori are of lower capacity, old or have completed their life; some of the units operate at partial load due to backing down (or account of high cost of generation).

Since 9% auxiliary consumption applies only for thermal units of 210 MW class and since most of the units are of a capacity lower than 210 MW, the auxiliary consumption is considered and approved by the Commission for various stations as indicated in the Table-18A below.

Table – 18A

Auxiliary Consumption (%) 

	S         Sl.No
	Station
	Proposed by GSECL
	Approved by GERC

	
	
	2005-06
	2006-07
	2005-06
	2006-07

	
	Thermal
	
	
	
	

	1
	Ukai
	9.2
	9.18
	9.2
	9.18

	2
	Gandhinagar Unit 1 – 4
	11.25
	11.20
	10.00
	10.00

	3
	Gandhinagar Unit – 5
	8.50
	8.50
	8.50
	8.50

	4
	Wankbori Unit 1 to 6
	9.0
	9.0
	9.0
	9.0

	5
	Wankbori Unit – 7
	8.50
	8.50
	8.50
	8.50

	6
	Sikka
	11.20
	11.00
	10.00
	10.00

	7
	KLTPS
	14.50
	12.50
	12.00
	11.50

	8
	KLTPS – IV
	-
	-
	-
	-

	9
	Dhuvaran-1-6 (Oil)
	13.00
	12.50
	11.00
	11.00

	10
	Dhuvaran –7  (Gas)
	2.90
	2.90
	2.90
	2.90

	11
	Dhuvaran – 8
	-
	3.00
	-
	3.00

	12
	Utran Gas
	4.0
	3.00
	3.00
	3.00

	
	Hydel
	
	
	
	

	13
	Ukai
	0.36
	0.36
	0.36
	0.36

	14
	Kadama
	0.87
	0.87
	0.87
	0.87


5.3.4
Station Heat Rate

GSECL submitted the Heat Rate actuals for 2002-03 to 2004-05 and projections for 2005-06 to 2008-09 for various stations as given in Table-19 below:

Table – 19

Station Heat Rate Submission by GSECL

(kCal/kWh)

	Sl.

No
	Station
	Station Capacity (MW)
	02-03
	03-04
	04-05
	05-06
	06-07
	07-08
	08-09

	
	Thermal
	
	
	
	
	
	
	
	

	1
	Ukai
	850
	2683
	2918
	2735
	2733
	2728
	2723
	2718

	2
	Gandhi Nagar 1-4
	660
	2848
	2823
	2853
	2796
	2791
	2786
	2761

	3
	Gandhi Nagar 5
	210
	2628
	2708
	2703
	2460
	2460
	2460
	2460

	4
	Wanakbori 1-6
	1260
	2865
	2963
	3002
	2911
	2901
	2896
	2891

	5
	Wanakbori 7
	210
	2787
	2918
	2973
	2460
	2460
	2460
	2460

	6
	Sikka
	240
	2872
	3239
	3422
	3179
	3169
	3159
	3149

	7
	KLTPS
	215
	3662
	3521
	3801
	3800
	3388
	3300
	3300

	8
	KLTPS IV
	77
	
	
	
	
	
	2950
	2950

	9
	Dhuvaran (Oil) 1-6
	534
	3001
	3149
	3086
	3250
	3200
	3150
	3100

	10
	Dhuvaran (Gas)-7
	106.617
	
	
	1981
	1950
	1950
	1950
	1950

	11
	Dhuvaran – 8
	112.45
	
	
	
	
	1950
	1950
	1950

	12
	Utran Gas
	135
	2178
	2237
	2145
	2100
	1950
	1950
	1950

	13
	Utran CCPP
	330
	
	
	
	
	
	
	1850


It is submitted by GSECL that the majority of generating units are 20 to 40 years old and hence they are not able to perform in line with the GERC norms notified for SHR. In addition some of the stations operate at low plant load factors.  GERC norms are applicable for relatively new and larger units operating at 80% PLF.  The norms for smaller and older plants are yet to be specified by the Commission. Various Commissions have relaxed the norms of station heat rate based on the age of the plant and other factors.  Some of the States have allowed heat rates ranging from 2680 kCal/kWh to 3700 kCal/kWh.

It is also submitted by GSECL that Central Electricity Authority (CEA) has recommended certain norms for heat rate for 200/210 MW and 500 MW units, for smaller capacity units, and for new and old units of 210 MW class and lower capacity units.  GSECL submitted that the recommendations of CEA should be taken into account.

Commission’s View:

The Commission has specified station Heat Rate of 2500 kCal/kWh for 210/250 MW thermal units.  For lower capacity units the Commission may allow higher heat rate based on scrutiny of past operational performance.  For lignite fired stations, station heat rate of 1.1 times the heat rate for coal based stations, is allowed. It is seen from the submission of GSECL that except in the case of Gandhinagar – 5 and Wanakbori – 7, for all other stations, the heat rate is more than 2500 kCal/kWh.  The actual station heat rate for the last three years is also high and is in the range of 2700 to 3800 kCal/kWh.  The reasons submitted are that the generating units are old, are of lower capacity and operating at low PLF.  

CEA has recommended the following station heat rates for existing units of different capacities;

Coal based Stations

210/250 MW units 
-
2460 – 2500 kCal/KWh

Less  than 200 MW
-
10% over the design heat rate

Lignite Based Units

70 to 100 MW units
-
10% over the design heat rate

CEA has recommended that normative heat rate shall be applicable for stations with PLF of 80%.  Additional heat rate of 2.5 kCal/kWh shall be allowed for each 1% reduction in PLF. It is also stated by the CEA that the performance of the existing smaller units is extremely poor with higher heat rates.  It is recommended that the average existing heat rate may be allowed as normative heat rate for these units for 3 to 5 years, till R&M works are taken up with specific targets for improvements each year.

The GSECL has worked out heat rates in accordance with CEA recommendation and are given below: 
Table –20


Heat rates in accordance with CEA recommendations

	Sl. No.
	Station
	Heat Rate kCal/kWh (2006-07)

	1
	Ukai TPS

Unit – 1 
	2750

	
	Unit – 2
	2698

	
	Unit-3
	2525

	
	Unit-4
	2546

	
	Unit-5
	2525

	2
	Gandhinagar 1- 5
	

	
	Unit –1
	2710

	
	Unit-2
	2669

	
	Unit-3
	2486

	
	Unit-4
	2468

	
	Unit-5
	2478

	3
	Wanakbori
	

	
	Unit-1
	2500

	
	Unit-2
	2510

	
	Unit-3
	2500

	
	Unit-4
	2460

	
	Unit-5
	2460

	
	Unit-6
	2461

	
	Unit-7
	2460

	4
	Sikka TPS
	

	
	Unit-1
	2678

	
	Unit-2
	2676

	5
	KLTPS
	

	
	Unit-1
	3758

	
	Unit-2
	3584

	
	Unit-3
	2831

	6
	Dhuvaran 1- 6
	

	
	Unit-1
	3052

	
	Unit-2
	3052

	
	Unit-3
	3052

	
	Unit-4
	3052

	
	Unit-5
	2744

	
	Unit-6
	2744


Having considered the past performance of the stations, the norms of station heat rates specified by the commission, heat rates recommended by CEA, and the R & M Programme of the Units, the Commission approves the following station heat rates as given in Table – 21 below:

Table - 21

Heat Rate Approved by the Commission  

(kCal/kWh)

	Sl.No
	Station
	Heat Rate Projected by GSECL
	Heat Rate approved by Commission

	
	
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukkai 1 & 2

Ukkai 3 to 5


	2733

2675
	2728

2730
	2700

2600
	2700

2600

	2
	Gandhinagar 1&2

Gandhinagar 3&4


	2796

2675
	2791

2700
	2650

2500
	2650

2500

	3
	Gandhinagar – 5
	2460
	2460
	2460
	2460

	4
	Wanakbori 1-6
	2911
	2901
	2500
	2500

	5
	Wanakbori – 7
	2460
	2460
	2460
	2460

	6
	Sikka
	3179
	3169
	2700
	2700

	7
	KLTPS
	3800
	3388
	3300
	3300

	8
	Dhuvaran 1-6(Oil)
	3250
	3200
	3200
	3200

	9
	Dhuvaran-7(Gas)
	1950
	1950
	1950
	1950

	10
	Dhuvaran – 8
	-
	1950
	-
	1950

	11
	Utran (Gas)
	1950
	1950
	1950
	1950


GSECL shall take up R&M of units 1 and 2 at Ukai and units 1 and 2 at Gandhinagar on priority.

5.3.5
Specific Oil Consumption

GSECL has submitted station wise specific oil consumption for the Coal/lignite based thermal stations, actuals for 2003-04 to 2004-05 and projected figures for 2005-06 and 2006-07 as given in Table –22 below:

Table - 22

Specific Oil Consumption -GSECL Submission

	Sl.

No
	Station
	Station Capacity (MW)
	03-04

(Actual)
	04-05

(Provisional)
	05-06

(Proj)
	06-07

(Proj)
	07-08

(Proj)
	08-09

(Proj)

	1
	Ukai
	850
	3.15
	2.76
	2.73
	2.64
	2.55
	2.45

	2
	Gandhinagar 1-4
	660
	6.71
	10.23
	6.25
	5.63
	5.00
	4.38

	3
	Gandhinagar 5
	210
	0.94
	0.58
	3.50
	3.50
	3.50
	3.50

	4
	Wanakbori 1-6
	1260
	1.47
	0.70
	1.04
	1.00
	0.97
	0.94

	5
	Wanakbori 7
	210
	1.54
	0.60
	3.50
	3.50
	3.50
	3.50

	6
	Sikka
	240
	5.80
	1.70
	3.28
	3.18
	3.08
	2.99

	7
	KLTPS
	215
	4.75
	5.75
	5.50
	5.16
	4.13
	4.13

	8
	KLTPS IV
	77
	0.00
	0.00
	0.00
	0.00
	4.13
	4.13


                                                                                                                   (ml/kWh)

The Commission has specified in the Regulations a norm of 2.0 ml/kWh for coal fired stations and 3.0 ml/kWh for lignite fired stations.  In the case of existing PPAs the parameters specified will continue to operate.  The specific oil consumption projected for 2005-06 & 2006-07 is much higher than the norm specified by the Commission except in the case of Wanakbori’s 1-6.  In the case of Gandhinagar- 5 and Wanakbori – 7, GSECL followed the PPA provisions.  The oil consumption is high at some of the stations due to following reasons:

	Gandhinagar-1-4:
	Low generation due to coal mill problems and partial loading during 2005-06.



	Sikka:
	Due to vacuum problem caused by low tide, the generation was low.  For stability reasons oil support is required. 



	KLTPS:
	As the units are taken out for R&M for a long period, they were operating on partial load for sometime, hence the oil consumption was high during 2005-06 and the trend will continue during part of 2006-07.


CEA has also recommended norms for specific oil consumption based on PLF.  The norms vary from 1.5 to 2.5 ml/kWh. 

 Having considered norms specified by the Commission, performance of the stations, the operational constraints, and recommendations of CEA, the Commission approves the specific oil consumption as given in Table - 23 below:

Table - 23

Specific Oil Consumption Approved by the Commission

(ml/kWh)

	Sl.No
	Station
	Specific oil consumption Projected by GSECL
	Specific oil consumption approved by the Commission

	
	
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukkai
	2.73
	2.64
	2.0
	2.0

	2
	Gandhinagar 1-4
	6.25
	5.63
	2.0
	2.0

	3
	Gandhinagar – 5*
	3.50
	3.50
	3.50
	3.50

	4
	Wanakbori 1-6
	1.04
	1.00
	1.00
	1.00

	5
	Wanakbori – 7*
	3.50
	3.50
	3.50
	3.50

	6
	Sikka
	3.28
	3.18
	2.00
	2.00

	7
	KLTPS
	5.50
	5.16
	2.50
	2.50


* As in PPA

Based on the above approved parameters for plant load factors. Auxiliary consumption, station heat rates and specific oil consumption, the Commission worked out the gross generation, net generation, coal and oil consumption and fuel (Variable) costs.  These issues are discussed in the next chapter.  

6.  Generation Costs – Variable and Capacity (Fixed) Charges 

6.0
GENERATION COSTS – VARIABLE AND CAPACITY (FIXED) CHARGES

6.1
Variable  costs:


6.1.1.
Gross Generation

Based on the capacity of the stations and approved PLF (Table17), the energy that could be generated by each of the stations is given in Table 24 below:

Table – 24

Gross Generation
	Sl.

No.
	Station
	Capacity (MW)
	2005-06
	2006-07

	
	
	
	PLF (%)
	Gross Generation (MU)
	PLF (%)
	Gross Generation (MU)

	
	Thermal Stations
	
	
	
	
	

	1. 
	Ukai
	850
	73
	5436
	66
	4914

	2. 
	Gandhinagar Unit 1 – 4
	660
	71
	4105
	66
	3816

	3. 
	Gandhinagar Unit – 5
	210
	88
	1619
	88
	1619

	4. 
	Wankbori Unit 1 to 6
	1260
	80
	8830
	83
	9161

	5. 
	Wankbori Unit – 7
	210
	90
	1656
	90
	1656

	6. 
	Sikka
	240
	66
	1388
	79
	1661

	7. 
	KLTPS
	215
	34
	640
	79
	1488

	8. 
	Dhuvaran 1-6
	534
	36
	1684
	45
	2105

	9. 
	Dhuvaran – 7
	106.6
	80
	747
	80
	747

	10. 
	Dhuvaran – VIII
	112.45
	-
	-
	70
	690

	11. 
	Utran 
	135
	87
	1028
	88
	1041

	
	Hydel
	
	
	
	
	

	12. 
	Ukai + LBS
	305
	-
	466
	-
	466

	13. 
	Kadana + Panam
	242
	-
	366
	-
	366

	14. 
	Total gross generation
	
	
	27965
	
	29730


The generation for units 1 & 2 (120 MW) and units 3-4 (210 MW) at Ukai TPS and Units 1&2 (120 MW) and units 3 & 4 (210MW) at Gandhinagar are worked out separately and total generation for each station is given above.

The gross generation from GSECL stations for the year 2005-06 would be 27965 MU and 29730MU for 2006-07.

6.1.2
Net Generation 

Considering the approved Auxiliary consumption for each of the generating stations, (Table 18) the net generation from each of the stations of GSECL is given in Table- 25 below:

Table – 25

Net Generation

(MU)

	Sl.

No.
	Station
	2005-06
	2006-07
	
	

	
	
	Gross Generation
	Auxiliary Consump-tion (%)
	Net 

Generation
	Gross Generation
	Auxiliary Consumption (%)
	Net Generation

	
	Thermal Stations
	
	
	
	
	
	

	1. 
	Ukai
	5436
	9.2
	4936
	4914
	9.18
	4463

	2. 
	Gandhinagar Unit 1- 4
	4105
	10.00
	3695
	3816
	10.00
	3434

	3. 
	Gandhinagar Unit – 5
	1619
	8.50
	1481
	1619
	8.50
	1481

	4. 
	Wankbori Unit 1 to 6
	8830
	9.0
	8035
	9161
	9.00
	8337

	5. 
	Wankbori Unit - 7
	1656
	8.5
	1515
	1656
	8.50
	1515

	6. 
	Sikka
	1388
	10.00
	1249
	1661
	10.00
	1495

	7. 
	KLTPS
	640
	12.00
	563
	1488
	11.5
	1317

	8. 
	Dhuvaran 1-6
	1684
	11.00
	1499
	2105
	11.00
	1873

	9. 
	Dhuvaran – 7 (a)
	747
	2.90
	725
	747
	2.90
	725

	10. 
	Dhuvaran – 8 (a)
	-
	-
	-
	690
	3.0
	669

	11. 
	Utran  (a)
	1028
	3.0
	997
	1041
	3.0
	1010

	
	Hydel
	
	
	
	
	
	

	12. 
	Ukai + LBS
	466
	0.36
	464
	466
	0.36
	464

	13. 
	Kadana + Panam
	366
	0.87
	363
	366
	0.87
	363

	14. 
	Total Generation
	27965
	
	25521
	29730
	
	27147


6.2
FUEL SUPPLY 


6.2.1
Fuel Options: GSECL has generating stations run on coal, lignite, oil and gas as base fuel as shown below:

a) Coal fired stations:
 Ukai, Gandhinagar 1-4, Gandhinagar-5, Wankbori 1-6,

 Wankbori-7, and Sikka.

b) Lignite fired station:
 KLTPS.

c) Oil / Gas fired station: 
Dhuvaran 1-6.

d) Gas based station: 
Dhuvaran 7 & 8 and Utran.

Coal

GSECL obtains coal from Western Coal Fields, Singareni Collieries, Mahanadi Coal fields and others according to allocation by the Standing Linkage Committee.  The coal is of low calorific value with high ash content.  Grade D&E coal is normally supplied. 

GSECL is trying to obtain washed coal for improved performance and also import coal to some extent to supplement the coal supplies, according to the guidelines of Ministry of Power, Government of India. Certain quantum of imported coal is being utilized at Sikka and Gandhinagar stations and certain quantum of washed coal is proposed to be utilized at Ukai TPS, Gandhinagar and Wanakbori.  Bulk of the coal supplies are from indigenous sources. 

The total requirement of coal given in Table – 26 includes the washed and imported coal in the ratio of the actuals upto December 2005. The quantum of coal proposed to be obtained for each of the stations during 2005-06 & 2006-07 is given in Table  26  below:

Table- 26

Procurement of Coal for 2005-06

	S.No.


	Units


	Main line indigenous coal (MT)
	% 
	Washed coal (MT)
	% 
	Imported coal

 (MT)
	% 
	Total (MT)

	1
	Ukai TPS 
	967186
	28
	2487049
	72
	 -
	 
	3454235

	2
	Gandhinagar 1-4
	715948
	31
	1039281
	45
	554284
	24
	2309513

	3
	Gandhinagar 5
	289030
	33
	411650
	47
	175170
	20
	875850

	4
	Wankbori 1-6
	2926297
	57
	2207558
	43
	 0
	 
	5133855

	5
	Wankbori 7
	543629
	58
	393662
	42
	 0
	 
	937291

	6
	Sikka
	779662
	89
	 0
	 
	96363
	11
	876025

	 
	Total
	 6221752 
	 
	6539200
	 
	
	 
	13586769


Procurement of Coal for 2006-07

	S.No.


	 Units


	main line indigenous coal (MT)
	% 
	Washed coal (MT)
	%
	Imported coal (MT)
	%
	Total

(MT)

	1
	Ukai TPS 
	872097
	28
	2242537
	72
	 
	
	3114634

	2
	Gandhinagar 1-4
	666151
	31
	966996
	45
	515731
	24
	2148878

	3
	Gandhinagar 5
	289030
	33
	411650
	47
	175170
	20
	875850

	4
	Wankbori 1-6
	3035992
	57
	2290310
	43
	 
	
	5326302

	5
	Wankbori 7
	543629
	58
	393612
	42
	 
	
	937291

	6
	Sikka
	933012
	89
	
	
	 115316
	11
	1048328

	 
	Total
	6438712
	
	6295105
	
	806217
	
	13451283


The requirement includes transit loss of coal.

	Lignite
	Lignite is locally available and is obtained from GMDC mines near the generating station.



	Gas
	Gas is supplied by GSPC and GAIL from local natural gas and LNG.


GSECL has submitted in their petition that it also proposes to utilize washed coal and imported coal at Ukai, Gandhinagar, Sikka.& Wanakbori stations.

6.2.2
Transit loss of Coal

The thermal generating stations of GSECL are faraway from the coalfields, involving long haulage of coal by rail.  It is recognized that there would be loss of certain quantum of coal during transit.

The Commission have specified in the tariff regulations transit loss of coal in transport as below:

· Pithead stations – 0.3% 

· Non-pithead stations – 0.8%. 

This is in line with the guidelines issued by CERC.

It is submitted by GSECL in their petition that actual transit loss of coal is ranging from 1.5% to 2.25% at different stations and requested for approval of the Commission for the actual transit loss of coal for each of the stations. 

The transit loss is attributed to

i) loss due to  evaporation, windage and seepage of fine coal through wagons and handling; these losses are a function of distance over which coal is transported.

ii) Difference in weighment scales at loading and delivery points. It is possible that there could be some difference in the weighment.

iii) As the coal is transported over a long distance, loss in transit arises due to theft, pilferage etc.

GSECL has given detailed explanation why the transit loss cannot be limited to the norm specified by the Commission and requested approval of the Commission for actual loss in transit projected by them. They have also furnished details of higher transit loss accepted by the Commissions in other states.

Some of the consumer groups have objected that the transit loss of coal cannot be passed on to the consumer and that it has to be absorbed by the utility or claimed from Railways and collieries.  They argued that the loss should be limited to the norm specified by the Commission.

Commission’s View:

The Commission has examined the submission, of GSECL, the points of view of objectors, decisions taken by other Commissions particularly where transport of coal over such long distances is involved and transit loss in the case of stations similarly located. The Commission has found that the transit loss of coal allowed in some of the other states where coal is transported over long distances exceeds the norm specified. 

The Commission finds substance particularly in the following facts and arguments put forward by GSECL.

         “1.
 Loss due to natural phenomena during transportation of coal

The loss in weight of coal occurs due to windage and seepage of fine coal through wagons and is a function of distance as well as nature of carriage, with open wagons being more susceptible to losses. Given that GSECL has the locational disadvantage due to much longer distances from collieries and all non-pit head power stations such losses would be higher than most other states.

2.
Loss in Transit due to in transit due to theft, pilferage, etc

These losses are also function of the distance traversed by coal, in some ways, the longer the coal takes to reach destination, the higher the possibility of such losses. 

Extent of Scope available to GSECL

	SNo


	Nature of

Transit

Losses


	Possible

Measures to

control losses


	Agency who can

control the

losses


	Key

Constraints



	1
	Due to

Natural

Phenomena
	Covered

wagons


	Railways &

GSECL


	Cost

economics



	2
	Weighment

Errors
	Increased

frequency of

calibration


	Coal India


	Increased cost

and

administrative

difficulties



	
	
	Average of

weighment


	Coal India and

GSECL


	Unacceptable

to Coal India



	3
	Loss in

Transit due to

theft etc
	Enforceable

Transport

agreement

with liability 
	Railways 


	Railways

unwilling to

discuss issue




Clearly, as outlined above, the scope available to GSECL to reduce coal transit losses is limited as the reasons why they occur are due to the other entities in the transaction, viz, Coal India and Indian Railways. Both these entities are monopolies and have not been willing to consider commercially feasible solutions like that outlined above in order to bring down the losses. GSECL would like to submit that under these circumstances, it would be unfair and unrealistic to expect GSECL to arrive at any material mechanism for reduction in transit losses as outlined by the Honourable Commission.” (in its norms)”
Considering the various aspects of transport of coal over a long distance, the Commission  approves transit loss of coal to each of the stations as in Table 27 below:

Table - 27

Transit loss of Coal approved by the Commission

	Sl.No
	Stations
	Transit Loss sought by GSECL (%)
	Transit loss approved by the Commission (%)

	1
	Ukai
	1.2
	1.2

	2
	Gandhinagar 1-4
	1.4
	1.4

	3
	Gandhinagar –5
	1.4
	1.4

	4
	Wanakbori 1-6
	  2.05
	1.5

	  5
	Wanakbori –7
	              2.05
	            1.5

	  6
	Sikka
	                2.55
	2.0


GSECL is however directed to make effort to bring down the transit loss to levels closer to the norms specified by the Commission.

The delivered cost of coal is arrived at taking into consideration the transit loss approved by the Commission for each of the stations above. 

The transit loss is allowed only for mainline indigenous coal. 

6.3
FUEL COSTS

6.3.1
Fuel for Power generation of  GSECL Generating Stations Include.

· Coal

· Lignite

· Gas

· Fuel Oil

· Secondary Fuel (Oil)

The requirement and cost of each of the Fuels required for power generation are discussed below.

6.3.2
Coal

Four of the thermal stations of GSECL are coal based and coal is obtained from Western Coal fields, Singareni Colleries, Mahanadhi coal fields etc depending on the linkage given by the Standing Linkage Committee (SLC).  In addition GSECL obtains some quantity of washed coal which gives better calorific value with less ash content. This washed coal is proposed to be used mostly at Ukai TPS, Gandhinagar and Wanakbori stations. GSECL proposes to supplement the coal requirement by importing coal according to the guidelines of Ministry of Power (MoP), Government of India. The imported coal is proposed to be used at Sikka and Gandhinagar.  The imported coal is of high calorific value with low ash content.  It is proposed to blend imported coal with indigenous coal.

6.3.2.1
Assessment of Fuel Requirement and Cost

a) Coal

The consumption of coal and its cost is derived from the following parameters.

· Station heat rate in kCal/kWh

· Calorific Value of Coal

· Gross generation

· Specific oil consumption

· Price of Coal and Oil


GSECL has worked out the fuel requirement and the fuel costs based on the operating parameters and costs as detailed in Table-28 and Table - 29 below for the years 2005-06 and 2006-07. 

Table - 28

GSECL - Projected Fuel Costs Parameters  – 2005-06

	Sl.No
	Station
	Gross Gen 

(MU)
	Heat Rate 

KCal/KWh
	Transit loss of Coal

 (%)
	Weighted Average Cost of coal 

Rs.MT
	Weighted Average 

Calorific value of coal

KCal/Kg
	Cost of 

oil

Rs./kL
	Specific consumption of oil

ml/kWh

	1
	Ukai TPS
	5399.84
	2733
	1.2
	2034
	4200
	17219
	2.73

	2
	Gandhinagar 1-4
	4099.73
	2796
	1.4
	2284

* (3475)
	4600
	16529
	6.25

	3
	Gandhinagar – 5
	1471.68
	2460
	1.4
	2284

*(3475)
	4600
	16529
	3.50

	4
	Wanakbori 1-6
	8783.72
	2911
	2.05
	2321
	4400
	15219
	1.04

	5
	Wanakbori 7
	1471.68
	2460
	2.05
	2321
	4400
	15218
	3.50

	6
	Sikka
	1390.74
	3179
	2.55
	2824/

*(2950)
	4900
	19297
	3.28



   *Cost of imported coal per MT.

Table - 29

GSECL - Projected Fuel Costs Parameters – 2006-07

	Sl.No
	Station
	Gross Gen (MU)
	Heat Rate KCal/kWh
	Transport loss of Coal (%)
	Weighted Average Cost of coal Rs.MT
	Weighted Average 

Calorific value of coal

KCal/Kg
	Cost of 

oil

Rs./kL
	Specific consumption of 

oil

ml/kWh

	1
	Ukai TPS
	4930.74
	2728
	1.2
	2167
	4200
	19719
	2.64

	2
	Gandhinagar 1-4
	3798.51
	2791
	1.4
	2438

*(3425)
	4700
	18928
	5.63

	3
	Gandhinagar – 5
	1330.77
	2460
	1.4
	2438

*(3425)
	4700
	18928
	3.50

	4
	Wanakbori 1-6
	9140.24
	2901
	2.05
	2494
	4400
	17427
	1.0

	5
	Wanakbori 7
	1589.97
	2460
	2.05
	2494
	4400
	17427
	3.50

	6
	Sikka
	1653.96
	3169
	2.55
	3050

*(3000)
	5100


	22098
	3.18


*Cost of imported coal by MT

GSECL has considered 6.0% to 7.5% increase in the cost of coal / year for the years 2005-06 and 2006-07.

b)  Lignite

The KLTPs is the only station which runs on lignite.  GSECL projected the cost of Fuel (lignite) for the station at Rs. 5127 lakhs for 2005-06 and Rs. 10976 lakhs for 2006-07 for gross generation of 636.21 MU for 2005-06 and 1393.72 MU for 2006-07 based on parameters given below in Table – 30.

                      Table - 30

                        KLTPs Fuel Cost parameters GSECL Submission

	Sl.No
	Year
	Gross 

Gen (MU)
	Heat Rate KCal/kWh
	Transport loss of Coal (%)
	Delivered Cost of Lignite Rs./MT
	Calorific value of Lignite KCal/kWh
	Cost of

Oil Rs./KL
	Specific Consumption of oil ml/ kWh

	1
	2005-06
	636.21
	3800
	0
	575
	3094
	20293
	5.5

	2
	2006-07
	1393.72
	3398
	0
	625
	3094
	23239
	5.16


A price increase of 8% is taken for year to year by GSECL over negotiated price of Rs.532.10 / MT w.e.f. November 2004. 

c)   Oil



Dhuvaran Units 1 to 6

Dhuvaran units 1 to 6 have oil fired boilers with LSHS and also gas, GSECL projected the total cost of fuel at Rs. 39366 lakh for a total generation of 1676 MU for 2005-06 and Rs.51017 lakhs for a total generation of 2124 MU for 2006-07.

Unit – 7 (Gas)

This is gas based unit, the projected cost of gas for the unit is Rs. 9711 lakhs for a total generation of 747.17 MU for 2005-06 and Rs.10682 lakhs for a generation of 747 MU during 2006-07

Unit – 8 (Gas)

Unit 8 is also gas based unit, it will become operational during 2006-07. The projected cost of fuel for this unit is Rs. 10749 lakhs for a generation of 587 MU.

The Projected parameters and costs submitted by GSECL are detailed below in Table - 31.

Table - 31

Projected Fuel Costs Parameters – Dhuvaran

	Sl.No
	Units
	Gross Gen (MU)
	Station

Heat Rate KCal/kWh
	Landed

Cost of Fuel Oil

Rs./KL
	Landed Cost of Gas

Rs./SCM
	Calorific value of Fuel Oil kCal/Kg
	Calorific Value of Gas KCal/SCM

	
	2005-06
	
	
	
	
	
	

	1
	Units 1 to 6
	1676
	3250
	7681
	4.85
	10400
	8887

	2
	Unit – 7
	747.17
	1950
	-
	6.64
	-
	9960

	
	2006-07
	
	
	
	
	
	

	1
	Units 1 to 6
	2124
	3200
	7946
	5.34
	10400
	8887

	2
	Unit 7
	747
	1950
	-
	7.30
	-
	9960

	3
	Unit 8
	587
	1950
	-
	8.69
	-
	9250


d)
Gas for Utran

Utran GTS (135 MW) runs on natural gas.  GSECL projected the cost of fuel (Gas) for Utran at Rs. 17969 lakhs for a total generation of 1024 MU for 2005-06 and Rs. 18669 lakhs for a generation of 1040.69 Mu during 2006-07 as detailed below in Table-32.

Table-32

Projected Fuel Cost Parameters – Utran

	Sl.No
	Year
	Gross Gen (MU)
	Station

Heat Rate KCal/KWh
	Landed 

Price of 

Gas

Rs. / SCM
	Calorific Value of Gas KCal/SCM

	1
	2005-06
	1024
	2100
	7.29
	9460

	2
	2006-07
	1040.69
	1950
	8.02
	9460


It is submitted by GSECL that they have considered increase in fuel prices as detailed below:

	1
	Coal 
	-
	5.25% on year to year basis for 2005-06 and 2006-07.

	2
	Lignite
	-
	8% on year to year basis.

	3
	Gas
	-
	10% on year to year basis.

	4
	Secondary oil
	-
	10.5% on year to year basis for the year 2005-06 and 2006-07.

	5
	Fuel oil
	-
	10% to 20% increase is considered year to year.


The station-wise fuel (variable) costs as projected by GSECL are given in Table - 33 on the next page.

Table - 33

Fuel (Variable) Costs As Projected by GSECL
	S.No.
	Station
	Gross Generation (MU)
	Net Generation (MU)
	Total Fuel Cost

(Rs Crores)
	Energy      Rs/kWh  (Gross)
	Energy      Rs/kWh  (Net)

	
	
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukai TPS
	5400
	4931
	4903
	4478
	727
	707
	1.35
	1.43
	1.48
	1.58

	2
	Gandhinagar  unit 1-4
	4100
	3799
	3639
	3373
	663
	643
	1.62
	1.69
	1.82
	1.90

	3
	Gandhinagar  unit 5
	1472
	1331
	1347
	1218
	207
	198
	1.40
	1.49
	1.54
	1.63

	4
	Wankbori unit 1-6
	8784
	9140
	7993
	8317
	1331
	1484
	1.52
	1.62
	1.67
	1.78

	5
	Wankbori unit 7
	1472
	1590
	1347
	1455
	192
	223
	1.30
	1.40
	1.43
	1.54

	6
	Sikka 
	1391
	1654
	1235
	1472
	258
	313
	1.85
	1.89
	2.09
	2.13

	7
	KLTPS
	636
	1394
	544
	1220
	51
	110
	0.81
	0.79
	0.94
	0.90

	8
	Dhuvaran unit 1-6 (Oil)
	1676
	2124
	1458
	1858
	394
	510
	2.35
	2.40
	2.70
	2.75

	9
	Dhuvaran unit 7 (Gas)
	747
	747
	726
	726
	97
	107
	1.30
	1.43
	1.34
	1.47

	10
	Dhuvaran unit 8 (Gas)
	 -
	587
	 -
	569
	 -
	107
	 -
	1.83
	 -
	1.89

	11
	Utran CCPP
	1024
	1041
	983
	1009
	180
	187
	1.75
	1.79
	1.83
	1.85

	12
	Total
	26701
	28336
	24175
	25695
	4100
	4589
	1.54
	1.62
	1.70
	1.79


6.4
Commission’s Analysis and Decisions on variable costs:


a)  Coal

The coal is received from different sources and in different grades according to the allocation by the Standing Linkage Committee from time to time and the coal is priced based on the grade of coal supplied.  Since coal is supplied to each of the stations from different sources and sometimes in different grades, weighted average price of coal and also weighted average calorific value of coal received during the period from April-December 2005 is considered.  The Commission discussed the parameters of the station heat rate and transit loss of coal in detail earlier, the cost of coal for each of the stations is worked out based on gross generation, station heat rate, transit loss of coal, weighted average price of coal and weighted average calorific value of coal as approved by the Commission in the preceding paragraphs for indigenous mine coal (mainline coal), washed coal and imported coal. 

The weighted average cost of coal and the corresponding calorific value during 2005-06 upto December 2005 (actuals) is considered for the years 2005-06 and 2006-07.  GSECL may claim any increase in price of coal during 2006-07 through fuel cost adjustment charge.

b)  Lignite

Lignite for KLTPs is supplied by GMDC at a negotiated price of Rs. 532.10 per mt and this price is effective from November 2004.  The cost of lignite is worked out based on gross generation, station heat rate, GMDC PRICE OF Rs. 532.10/MT and calorific value of lignite.  No price escalation for 2006-07 is considered.  GSECL may claim increase in cost through fuel cost adjustment charge. 

c)  Fuel Oil

The weighted average cost of oil (LSHS) for 2005-06 (upto December 2005) is considered for years 2005-06 and 2006-07 for the units 1-6 at Dhuvaran .

d) Gas

Units – 7 & 8 of Dhuvaran and the Utran Stations are gas based.  The weighted average price of gas for 2005-06 (upto December 2005) is considered to arrive at the fuel cost for 2005-06 & 2006-07. GSECL may claim any increase over this price in accordance with the fuel price adjustment formula.

The fuel requirement and the fuel costs are arrived at based on the approved station heat rate and the coal, lignite, fuel oil and gas prices as discussed above.  GSECL may claim any increase in fuel prices through fuel price adjustment mechanism.

Similarly the secondary fuel costs are arrived at based on approved specific consumption of secondary oil, weighted average price for 2005-06 (actual upto December 2005). GSECL may claim any increase n the price through fuel price adjustment.

The weighted average cost of coal and calorific value of coal and secondary oil and cost of oil, cost of lignite, cost of Fuel oil and gas as approved by the Commission are given below in Tables –34, 35 and 36 and are adopted for calculation of fuel costs for the years 2005-06 and 2006-07.

Fuel Cost Parameters Approved by Commission: Tables 34 to 38 depict the various variable cost related parameters approved by the Commission. Table 39 gives a comparison with the projections of GSECL.

a) Coal based stations.

Table-34

2005 - 06 and 2006 - 07 

	Sl.No
	Station
	Heat Rate (kCal/KWh)
	Transit loss of coal (%)
	Specific consumption of oil ml/kWh
	Weighted Average Cost of Coal Rs/MT
	Cost of Oil Rs./Kl.
	Weighted average calorific value of coal kCal/ Kg

	
	
	
	
	
	*Indian 

Coal
	Washed

Coal
	Imported

Coal 
	
	

	1
	Ukai TPS 1 & 2

Ukai TPS 3 – 5 
	2700

2600
	1.2
	2.0
	 1949
	1885
	      -
	15297
	4092

	2
	Gandhi nagar 1-2  

Gandhi Nagar 3-4
	2650

2500
	1.4
	2.0
	2216
	2175
	3630
	15705
	4480

	3
	Gandhinagar – 5
	2460
	1.4
	3.5
	2211
	2175
	3626
	15705
	4480

	4
	Wanakbori 1-6
	2500
	1.5
	1.00
	2209
	2140
	      -
	14889
	4282

	5
	Wanakbori 7
	2460
	1.5
	3.5
	2216
	2140
	      -
	17666
	4282

	6
	Sikka
	2700
	2.0
	2.0
	2606
	    -
	2688
	16472
	4245


* The cost/MT for Indian coal is exclusive of transit loss.

b)
 Lignite based Stations.

Table - 35

	Sl.No
	Station
	Heat Rate (KCal/kWh)
	Transit loss of coal (%)
	Specific consumption of oil ML/kWh
	Cost of Lignite Rs/MT
	Cost of Oil Rs/Kl.
	Weighted average calorific value of Lignite 

Kcal/Kg

	1
	KLTPS
	
	
	
	
	
	

	
	2005-06
	3300
	0
	2.5
	532.10
	24473
	3097

	
	2006-07
	3300
	0
	2.5
	532.10
	24473
	3097


c)
Fuel Oil & Gas based Station

Table-36

	Sl.No
	Station
	Heat Rate (KCal/kWh)
	Landed cost of fuel oil (Rs/kL) 
	Landed cost of Gas (Rs./SCM)
	Calorific Value of Fuel Oil kCal/Kg
	Calorific value of gas 

kCal/SCM

	1
	Dhuvaran 1-6
	3200
	7152
	5.0
	10400
	8887

	2
	Dhuvaran – 7
	1950
	-
	6.00
	-
	10034

	3
	Dhuvaran – 8
	1950
	-
	6.00
	-
	10034

	4
	Utran
	1950
	-
	7.00
	-
	9612


6.8.7
Fuel Costs

Based on the generation and other operational parameters approved by the Commission above, the station wise fuel costs (variable cost) is summarized in Table-37 to 39 below. The detailed working of the costs is given in Annexures 1 to 15 appended to this chapter of the tariff order.

Table – 37

Station-wise Fuel / Variable Cost (2005-06)

	Sl.

No.
	Station
	Gross Generation

(MU)
	Net Generation (MU)
	Total Fuel cost (Rs.Lakhs)
	Fuel Cost Rs./kWh

(Gross)
	Fuel Cost

Rs./kWh

(Net)

	
	Coal Based Stations
	
	
	
	
	

	1. 
	Ukai TPS
	5436
	4936
	67623
	1.24
	1.37

	2. 
	Gandhinagar 1-4
	4105
	3695
	60105
	1.46
	1.63

	3. 
	Gandhinagar-5
	1619
	1481
	22630
	1.40
	1.53

	4. 
	Wanakbori 1-6
	8830
	8035
	114349
	1.30
	1.42

	5. 
	Wanakbori 7
	1656
	1515
	21679
	1.31
	1.43

	6. 
	Sikka 
	1388
	1249
	23780
	1.71
	1.90

	
	Lignite Station
	
	
	
	
	

	7. 
	KLTPS
	640
	563
	3991
	0.62
	0.71

	
	Fuel oil & Gas
	
	
	
	
	

	8. 
	Dhuvaran 1-6
	1684
	1499
	36553
	2.17
	2.44

	
	Gas
	
	
	
	
	

	9. 
	Dhuvaran – 7
	747
	725
	8964
	1.20
	1.24

	10. 
	Dhuvaran – 8
	-
	-
	-
	
	

	11. 
	Utran
	1028
	997
	16551
	1.61
	1.66

	
	Total Fuel costs for coal, lignite, oil and gas stations
	27133
	24695
	376225
	1.39
	1.52


Table – 38

Station wise Fuel (Variable) Cost – 2006-07

	Sl.

No.
	Station
	Gross Generation

(MU)
	Net Generation (MU)
	Total Fuel cost (Rs.Lakhs)
	Fuel Cost Rs./kWh

(Gross)
	Fuel Cost

Rs./kWh

(Net)

	
	Coal Based Stations
	
	
	
	
	

	1. 
	Ukai TPS
	

4914
	4463
	60979
	1.24
	1.37

	2. 
	Gandhnagar 1-4
	3816
	3434
	55923
	1.47
	1.63

	3. 
	Gandhinagar-5
	1619
	1481
	22630
	1.40
	1.53

	4. 
	Wanakbori 1-6
	9161
	8337
	118635
	1.30
	1.42

	5. 
	Wanakbori 7
	1656
	1515
	21679
	1.31
	1.43

	6. 
	Sikka
	1661
	1495
	28457
	1.71
	1.90

	
	Lignite Station
	
	
	
	
	

	7. 
	KLTPS
	1488
	1317
	9278
	0.62
	0.70

	
	Fuel oil & Gas
	
	
	
	
	

	8. 
	Dhuvaran 1-6
	2105
	1873
	45691
	2.17
	2.44

	
	Gas
	
	
	
	
	

	9. 
	Dhuvaran – 7
	747
	725
	8964
	1.20
	1.24

	10. 
	Dhuvaran – 8
	690
	669
	8280
	1.20
	1.24

	11. 
	Utran
	1041
	1010
	16760
	1.61
	1.66

	
	Total 
	28898
	26319
	397276
	1.37
	1.51


The station-wise fuel cost as projected by the GSECL and those approved by the Commission for the year 2006-07 is given in Table 39 below:

Table - 39

Fuel Costs Projected and Approved by the Commission for 2006-07
	Sl.

No.
	Station
	Projected by GSECL
	Approved by the Commission

	
	
	Net 

Generation

(MU)
	Total

Fuel

Cost (Rs.crores)
	Rs./kWh (Net)
	Net 

Generation

(MU)
	Total Fuel cost (Rs.Lakhs)
	Rs./kWh (Net)

	
	Coal Based Stations
	
	
	
	
	
	

	1. 
	Ukai TPS
	4478
	707
	1.58
	4463
	60979
	1.37

	2. 
	Gandhnagar 1-4
	3373
	643
	1.90
	3434
	55923
	1.63

	3. 
	Gandhinagar-5
	1218
	198
	1.63
	1481
	22630
	1.53

	4. 
	Wanakbori 1-6
	8317
	1484
	1.78
	8337
	118635
	1.42

	5. 
	Wanakbori 7
	1455
	223
	1.54
	1515
	21679
	1.43

	6. 
	Sikka 
	1472
	313
	2.13
	1495
	28457
	1.90

	
	Lignite Station
	
	
	
	
	
	

	7. 
	KLTPS
	1220
	110
	0.90
	1317
	9278
	0.70

	
	Fuel oil & Gas
	
	
	
	
	
	

	8. 
	Dhuvaran 1-6
	1858
	510
	2.75
	1873
	45691
	2.44

	
	Gas
	
	
	
	
	
	

	9. 
	Dhuvaran – 7
	726
	107
	1.47
	725
	8964
	1.24

	10. 
	Dhuvaran – 8
	569
	107
	1.89
	669
	8280
	1.24

	11. 
	Utran
	1009
	187
	1.85
	1010
	16760
	1.66

	
	Total 
	25695
	4589
	1.79
	26319
	397276
	1.51


6.4
ANNUAL CAPACITY (FIXED) CHARGES
6.4.1
The Annual Capacity (Fixed) charges consist of:

· Interest on loans.

· Depreciation including Advance against Depreciation.

· Return on equity 

· Operation and Maintenance expenses

· Interest on working capital 

· Taxes, if any.

6.4.2
Financial Parameters for Fixed Costs

For determining fixed costs, the Commission has specified the norms for the following Financial Parameters for the Generating Stations. The capacity charges have to be computed based on these norms and their recovery has to be related to target availability of the stations.

a) Target Availability for recovery of full capacity (fixed) charges.

b) Debt – Equity Ratio.

c) Interest on Loan

d) (a) Depreciation

(b) Advance Against Depreciation (AAD)

e) Return on Equity

f)    Operation and Maintenance expenses

· Coal based generating stations

· Gas turbine / Combined Cycle Generating Stations 

· Lignite fired Generating Stations     
g) Interest on working capital

· Coal / Lignite Fired Stations

· Gas Turbine / Combined Cycle Generating Stations

· Rate of interest on working capital shall be on normative basis and equal to short term prime lending rate of State Bank of India as on 1st April of the year.

6.4.3
Submission of GSECL

On restructuring of GEB, the Generating stations of GEB were transferred to GSECL.  GSECL, a Generating company since 1993, owned and operated 4 power stations, i.e. 5th unit of Gandhinagar TPS, 7th Unit of Wanakbori TPS, Utran Gas power station, and 7th Unit of Dhuvaran GTPS.  With the transfer of Generation assets of GEB, GSECL now owns and operates its own generating stations as well as stations transferred from erstwhile GEB.  The assets of GEB were transferred to all the successor entities including GSECL based on provisional Accounts for 2004-05. The total generation assets of GSECL as on 1st April 2005 include the assets originally owned by GSECL and Generation assets transferred from erstwhile GEB.  

The successor entities including GSECL have started operating independently from April 2005 with Provisional Opening Balance Sheets notified by the Government of Gujarat.  The Financial Restructuring plan for erstwhile GEB and the successor entities is yet to be approved by Government of Gujarat and there might be some changes in the provisional opening balance sheets. The provisional opening balance sheet as submitted by GSECL is given below in Table 40.

Table – 40

Provisional Opening Balance Sheet as on 1st April 2005 notified by

Government of Gujarat.

	Sl.No.
	Assets
	Rs. in crores

	1. 
	Gross Fixed Assets
	6,424

	2. 
	Less: Acc. Depreciation
	(1,616)

	3. 
	Net Fixed Assets (A)
	4,808

	
	
	

	4. 
	Capital works in progress (B)
	211

	
	
	

	5. 
	Assets not in use
	1

	6. 
	Deferred costs
	12

	7. 
	Investments
	6

	8. 
	Investment in successor entities
	-

	9. 
	Total other assets (c)
	19

	
	
	

	10. 
	Net stocks
	281

	11. 
	Net receivable from sale of power
	234

	12. 
	Cash and Bank balance
	3

	13. 
	Loans and advances
	59

	14. 
	Sundry receivable 
	478

	15. 
	Total current Assets (D)
	1,054

	
	
	

	16. 
	Subsidy receivable from GOG (F)
	-

	
	
	

	17. 
	Total Assets (A+B+C+D+F)
	6,093

	
	Liabilities
	

	18. 
	Equity Capital
	2,042

	19. 
	Surplus / (Deficit)
	231

	20. 
	Total Network (A)
	2,273

	
	
	

	21. 
	Total Long Term Loans (D)
	2,701

	
	
	

	22. 
	Total Short Term Loans (E)
	-

	23. 
	Security deposits from consumers (F)
	0

	
	
	

	24. 
	Total current Liabilities (G)
	1,119

	
	
	

	25. 
	Total Liabilities (A+D+E+F+G)
	6,093


GSECL has made the following submissions in their petition on the methodology adopted for the calculation of interest on loan, depreciation, return on equity, interest on working capital etc.

a) Target Availability:  This issue has been discussed earlier in para 5.3.1 and Table 14 of the order. 

a)  Debt Equity Ratio 

According to the Provisional Balance Sheet as on 1st April 2005, the average debt equity ratio comes to about 65:35 for the GSECL as a whole including all the power stations, those originally owned by GSECL and those transferred from GEB. The allocation of debt and equity to the power stations is discussed later.

b)  Interest on Loans

The details of dedicated loans prior to 31.03.2005 to the seven corporate entities, created on restructuring of GEB, are not available as all these entities were working as part of GEB.  The opening balance of loans for GSECL are considered on the basis of the balance sheet as on 1.4.2005 notified by GOG.  These balances are allocated to GEB transferred power stations on the basis of the depreciated capital assets and the balance sheets in the case of the four GSECL owned and operated plants.  It is submitted by GSECL that depreciated capital assets would be more relevant for allocating the interest on loans as compared to the capacity of the power plants because the erstwhile GEB operated power plants are very old.

The allocation is based on the depreciated capital cost at the end of the years 2003-04 and 2004-05.  The projections for 2005-06 to 2008-09 are considered on the basis of project specific loans.  It is assumed that the loans will be repayable in 10 years starting in financial year 2004-05.

The weighted average interest of 9.11% based on provisional accounts for the year 2004-05 is considered for the financial year 2005-06 and 2006-07.  For the four GSECL owned and operated stations it is as specified in the Power Purchase Agreement, and works out to be 8.8%.

c)     (i)  Depreciation 

Depreciation is worked out (by GSECL) based on the rates specified in the Electricity Supply (Annual Accounts) Rules 1985 considering the straight line method.  GSECL has requested the Commission to consider depreciation rates according to these rules.  The projection of the depreciation for the years 2005-06 to 2008-09 made by GSECL are worked out based on the opening gross fixed assets and average additions during the year for the respective financial year.

         (ii)  Advance Against Depreciation (AAD)

Advance against Depreciation was worked out by GSECL based on norms specified under the GERC Regulations for the determination of tariff by the Commission for the financial years 2005-06 to 2008-09

d)     Return on Equity

Equity is allocated to the seven successor entities of the erstwhile GEB after restructuring based on the notified opening balance sheets as on 1st April 2005.  As details of the dedicated equity to the individual plants is not available, allocation of equity to all power stations is worked out based on the depreciated capital assets at the end of the year.

The return on the equity earned during the year is considered as free reserves and is assumed to be reinvested in the business to fund the equity component for the proposed projects.  The rate of return on the equity is considered at 14%.

The amount of equity for the four GSECL owned and operated stations is considered on the basis of audited accounts for the year 2004-05.  The return on equity for these plants is considered according to norms specified in the PPA which is 1.5% over the SBI prime lending rate as on 1st April. This works out to 11.75%.


e)  Operation and Maintenance Expenses

GSECL has claimed the Operation and Maintenance expenses under the following heads

· Employees Expenses

· Repair and Maintenance Expenses

· Administrative and General Expenses

GSECL has not claimed the O&M charges based on norms specified in Commission’s regulations but followed a separate methodology detailed below:

i)   Employees Expenses

Employee expenses comprise salaries, bonus terminal benefits in the form of pension and that gratuity, leave encashment and staff welfare expenses. GSECL has assumed that the employee costs would increase by 20% for the financial year 2005-06 and 10% for the financial year 2006-07. It is stated that this increase in salaries and allowances is mainly due to merger of dearness allowance of 50% in the basic pay.  This has to be implemented based on Fifth Pay Commission report by GSECL.  Due to increase in basic pay, other allowances like HRA, which are linked to basic pay will increase in similar proportion. GSECL, therefore requested 20% increase during 2005-06 and 10% increase over 2005-06 for 2006-07.

It is submitted by GSECL that it has been proactively reducing the number of employees and that there has been significant improvement in the performance of employees.  It added that actual expenditure will in any case be restricted to the authorized entitlements of the employees. 

ii)  Repair and Maintenance

Repair and Maintenance (R&M) expenses are a function of and are directly related to 
the age and wear and tear of the assets.

GSECL has projected the Repair and Maintenance expenses at a growth rate of 10% for the years 2005-06 and 2006-07.  It is submitted that the provision of 10% is made  mainly due to vintage of GSECL’s  plants which require to be maintained properly to serve the growing demand and ensure reasonable availability, reliability and quality of supply.  The R&M costs as a percentage of Gross fixed costs are quite below 1% for the years 2005-06 and 2006-07.  Since the plants have to be maintained properly in order to meet the growing demand and also considering the current inflation the R&M expenses projected may be approved. 

iii)  Administration and General Expenses

Administration Expenses mainly comprise rents, communication, professional charges, conveyance and traveling allowances and other debits.  GSECL projected a growth of 10% for the years 2005-06 and 2006-07.  It is submitted that the increase is necessary to meet the inflation as well as increasing business requirements.

Considering the above aspects GSECL has projected the O&M expenses for the years 2005-06 and 2006-07 as detailed below in Table –41

Table - 41

O&M Expenses as Projected by GSECL

(Rs Lacks)

	Sl.

No
	Details
	Total

	
	
	2005-06
	2006-07

	
	
	
	

	1
	Ukai TPS
	7418
	8159

	2
	Gandhinagar Unit 1-4
	5926
	6518

	3
	Gandhinagar Unit – 5
	1677
	1756

	4
	Wankbori unit 1-6
	10416
	11458

	5
	Wanakbori unit – 7
	1659
	1738

	6
	Sikka
	2963
	3259

	7
	KLTPS
	2902
	3193

	8
	Dhuvaran Unit  - 1-6 (Oil)
	5989
	6588

	9
	Dhuvaran unit – 7 (Gas)
	645
	675

	10
	Dhuvaran unit-8 (Gas)
	0.00
	736

	11
	Utran CCPP
	1719
	1891

	12
	Ukai Hydro
	968
	1064

	13
	Kadana Hydro
	897
	987

	14
	Total
	43178
	48023


GSECL has also submitted that the O&M charges projected by them are less than the O&M expenses allowed to a Generation Company in accordance with the norms specified by the Commission.  The statement giving the O&M expenses projected by GSECL and O&M expenses allowable according to Commission’s norms are given below in Table-42

Table - 42

O&M Expenses (excluding Hydel) 

	Sl.No
	Particular
	GERC Norms
	As in Petition

	
	
	Total in (Rs.lakh)
	Rs. Lakhs / MW
	Total in (Rs.lakh)
	Rs. Lakhs / MW

	1
	2004-05
	45747
	10.35
	37725
	7.17

	2
	2005-06
	47594
	10.77
	41313
	7.87

	3
	2006-07
	50639
	11.17
	45971
	8.75


f)  Interest on working capital

The working capital requirement of the GEB transferred stations and extensions at existing  plants of GSECL-Dhuvaran CCPP-II (8th Unit), KLTPS-4th Unit, Utran CCPP-II and Sikka TPS 3 and 4 units is worked out based on norms specified under the Regulations issued by the Commission .

The amount of working capital for the four GSECL owned and operated stations are considered on the basis of norms specified in the PPAs.

In both the cases the interest charged on the working capital is 10.25%, the prime lending rate of SBI on 1st April.

6.4.3.1
Fixed Costs as submitted by GSECL
Based on the above norms the fixed costs are worked out and submitted by GSECL for each of the generating stations as detailed below in Tables-43 and 44.

Table-43

Fixed Costs Projected by GSECL - 2005-06

(Rs. Lakhs)

	Sl.

No.
	Station
	Interest on Loans
	Depreciation
	Advance against Depreciation
	Return on Equity
	Interest on working capital
	Insurance
	O&M charges
	Total Fixed Costs

	1
	Ukai
	1790
	5521
	0
	1746
	2949
	0
	7418
	19424

	2
	Gandhinagar 1-4
	2507
	6763
	0
	2668
	2769
	0
	5925
	20632

	3
	Gandhinagar 5
	668
	4181
	 0
	2305
	718
	236
	1677
	9785

	4
	Wankbori 1-6
	4978
	2909
	0
	5329
	5241
	0
	10416
	28873

	5
	Wankbori 7
	1033
	4334
	0
	2235
	687
	263
	1659
	10211

	6
	Sikka
	1990
	1943
	0
	2159
	1134
	0
	2962
	10188

	7
	KLTPS
	4118
	4739
	0
	4527
	564
	0
	2903
	16851

	8
	Dhuvaran  1-6
	693
	919
	0
	729
	1592
	0
	5988
	9921

	9
	Dhuvaran – 7
	1152
	1501
	0
	1075
	254
	199
	645
	4826

	10
	Utran GTPS
	1129
	1556
	0
	885
	419
	0
	1720
	5709

	11
	Ukai (H)
	773
	307
	0
	838
	72
	0
	968
	2958

	12
	Kadana (H)
	2823
	827
	0
	3062
	173
	0
	896
	7781

	 
	 Total
	23654
	35500
	0
	27558
	16572
	698
	43177
	147160


Table-44

Fixed Costs Projected by GSECL – 2006-07

(Rs. Lakhs)

	Sl.

No.
	Station
	Interest on Leans
	Depreciation
	Advance against Depreciation
	Return on Equity
	Interest on working capital
	O&M charges
	Insurance
	Total Fixed Costs

	1
	Ukai TPS
	2438
	5761
	0
	2168
	2926
	8160
	0
	21453

	2
	Gandhinagar 1-4
	2594
	6811
	0
	2877
	2723
	6518
	0
	21523

	3
	Gandhinagar 5
	300
	4181
	0
	2305
	692
	1756
	236
	9471

	4
	Wankbori 1-6
	4755
	2922
	0
	5384
	5804
	11457
	0
	30322

	5
	Wankbori 7
	651
	4334
	0
	2235
	766
	1739
	263
	9988

	6
	Sikka
	1800
	1944
	0
	2167
	1334
	3259
	0
	10504

	7
	KLTPS
	3882
	4821
	0
	4893
	763
	3193
	0
	17552

	8
	Dhuvaran  1-6
	824
	925
	0
	763
	2017
	6588
	0
	11117

	9
	Dhuvaran – 7
	1021
	1501
	0
	1075
	269
	675
	199
	4740

	10
	Dhuvaran – 8
	2157
	1828
	753
	1505
	546
	675
	368
	7892

	11
	Utran GTPS
	992
	1556
	0
	885
	433
	1891
	0
	5757

	12
	Ukai (H)
	691
	307
	0
	838
	74
	1064
	0
	2974

	13
	Kadana (H)
	2526
	827
	0
	3062
	173
	986
	0
	7574

	 
	 Total
	24631
	37718
	753
	30157
	18520
	47961
	1066
	160869


GSECL has submitted the proposal for approval of capacity (fixed) costs for all the generating stations owned and operated by them for Rs.147160 lakhs for the year 2005-06 and Rs.160869 lakhs for the year 2006-07 as detailed above.

6.5
COMMISSION’S ANALYSIS AND DECISIONS ON CAPACITY (FIXED) CHARGES

6.5.1
The Commission has examined in detail the submissions of GSECL and the provisional balance sheets notified by the Government of Gujarat for the seven corporate entities including GSECL. The decisions of the Commission on the submissions of GSECL covering each of the fixed cost elements are discussed below:

Since GSECL commenced its operation as one of the successor entities of erstwhile GEB from 1st April 2005 with a Provisional Balance Sheet notified by GoG, the Commission has decided to arrive at the capacity (Fixed) charges based on the provisional opening balance sheet, further borrowings, investments of surplus/reserves in capital works etc., for determination of the fixed charges for the years 2005-06 and 2006-07.

(a)Target Availability: The target availability approved by the commission is indicated at Table 15 in Chapter 5. If the target availability is lower than what is approved by the Commission, the fixed charges will be proportionally be reduced to the actual availability.


(a)  Interest on Loans 

It is submitted by GSECL that the details of dedicated loans prior to 31.3.2005 of each of the seven corporate entities are not available as they had been working as part of GEB and opening balance of loans for GSECL are considered on the basis of Balance Sheet as on 1.4.2005 notified by GOG.  These balances are allocated to GEB transferred power stations on the basis of the depreciated capital assets and in the case of the four GSECL owned and operated plants according to their balance sheets. 

The submission of GSECL to allocate the opening balance of loans to each of the Generating stations transferred from GEB on the basis of depreciated capital assets is considered more appropriate and approved by the Commission. The criteria of the capacity of the stations will not be appropriate as some of the plants / stations are very old in age and completed their life.

In addition to opening balance of loan, GSECL has also borrowed some loan for R&M works during 2005-06 and 2006-07 as detailed in chapter-7 “Capital expenditure”.  The Commission approves these borrowings.

The weighted average interest rate is at 9.11% for GEB stations transferred to GSECL and at 8.8% for earlier GSECL stations.

Based on the above decision, the interest on loan is worked out station-wise and is given in Table 45 below:

Table – 45

Interest on Loan

(Rs. Lakhs)

	S.N
	Stations
	2005-06
	2006-07

	
	
	Interest rate (%)
	Average loan 
	Interest on loans 
	Interest rate (%)
	Average loan 
	Interest on loans 

	1
	Ukai
	9.11
	19646
	1790
	9.11
	26760
	2438

	2
	Gandhinagar 1-4
	9.11
	27518
	2507
	9.11
	28479
	2594

	3
	Gandhinagar 5
	8.80
	7591
	668
	8.8
	3410
	300

	4
	Wankbori 1- 6
	9.11
	54639
	4978
	9.11
	52196
	4755

	5
	Wankbori – 7
	8.80
	11734
	1033
	8.80
	7400
	651

	6
	Sikka 
	9.11
	21840
	1990
	9.11
	19759
	1800

	7
	KLTPS
	9.11
	45205
	4118
	9.11
	42612
	3882

	8
	Dhuvaran  1-6
	9.11
	7610
	693
	9.11
	9048
	824

	9
	Dhuvaran – 7
	8.80
	13095
	1152
	8.80
	11599
	1021

	10
	Dhuvaran  - 8
	-
	-
	-
	8.80
	24510
	2157

	11
	Utran 
	8.80
	12833
	1129
	8.80
	11277
	992

	12
	Ukai (H)
	9.11
	8482
	773
	9.11
	7589
	691

	13
	Kadana (H)
	9.11
	30989
	2823
	9.11
	27727
	2526

	
	
	
	261182
	23654
	
	272366
	24631


The Commission  approves the interest on loan for each station as above.

(b)  Debt - Equity Ratio

Since GEB was a running organization and the existing assets are transferred to the seven successor corporate entities including GSECL, the Debt Equity ratio is considered according to the opening balance sheet in line with GERC Regulations. The Regulations state that in the case of existing projects the actual debt – equity shall be considered for tariff determination.  Any addition to equity such as free reserves / surplus utilized for capital works during 2005-06 and 2006-07 are considered to the extent they are invested in capital works as equity.  The Commission  approves the debt-equity ratio provided in the opening balance sheet.

(c)  Depreciation

It is submitted by GSECL that the depreciation is worked out based on the rates specified in the Electricity Supply (annual Accounts) Rules 1985 for the stations transferred from erstwhile GEB. For the four stations owned and operated by the GSECL the depreciation is worked out based on the rates specified in the PPAs.

The Commission has examined the submission.  For the stations transferred from GEB, depreciation as specified in GERC/CERC norms only is considered since it is being uniformly followed by CERC and SERCS. For the four stations of GSECL depreciation is considered at the rates specified in PPAs.

The following depreciation rates are considered to work out depreciation:

i) Stations transferred from GEB

Thermal 
-
3.51% to 3.62%.

Hydro

-
2.68% to 2.77%

ii) Earlier GSECL stations 3.60% to 3.62%

Depreciation is worked out based on the opening gross fixed assets and average of additions during the year for the respective financial year.

The depreciation worked out based on CERC norms for each of the stations is given below in Table – 46

Table - 46

Depreciation Approved by the Commission  

(Rs. lakhs)

	S.N
	Stations
	Depre-ciation

rate(%)
	2005-06
	2006-07

	
	
	
	Gross Fixed Assets at the end of the year
	Depre-ciation
	Gross Fixed Assets at the end of the year
	Depre-

Ciation

	1
	Ukai
	3.62
	66277
	2399
	72054
	2608

	2
	Gandhinagar 1-4
	3.51
	91072
	3197
	92383
	3243

	3
	Gandhinagar 5
	3.62
	63812
	2310
	63812
	2310

	4
	Wankbori 1- 6
	3.53
	100950
	3563
	101883
	3596

	5
	Wankbori – 7
	3.62
	63214
	2288
	63214
	2288

	6
	Sikka 
	3.62
	47608
	1723
	47679
	1726

	7
	KLTPS
	3.56
	86147
	3067
	89129
	3173

	8
	Dhuvaran 1-6
	3.60
	24463
	881
	24975
	899

	9
	Dhurvaran 7
	3.66
	30012
	1098
	30012
	1098

	10
	Dhurvaran  8
	3.66
	-
	-
	36800
	1347

	11
	Utran 
	3.58
	26908
	963
	26908
	963

	12
	Ukai (H)
	2.68
	11610
	311
	11610
	311

	13
	Kadana (H)
	2.77
	28769
	797
	28769
	797

	
	Total
	
	640842
	22597
	689228
	24359


(d)  Advance Against Depreciation 

We have allowed as in Table 47 below advance against depreciation is wherever admissible based on GERC Regulations.  

Table -47

Advance against Depreciation

(Rs. Lakhs)

	S.N
	Stations
	2005-06
	2006-07

	
	
	Repayment of loan during the year
	Depreciation 
	Advance against Depreciation 
	Repayment of loan during the year
	Depreciation 
	Advance against Depreciation 

	1
	Ukai
	1625
	2399
	0
	2304
	2608
	0

	2
	Gandhinagar 1-4
	2793
	3197
	0
	2710
	3243
	0

	3
	Gandhinagar 5
	968
	2310
	0
	550
	2310
	0

	4
	Wankbori 1- 6
	5663
	3563
	0
	5265
	3596
	0

	5
	Wankbori – 7
	1390
	2288
	0
	957
	2288
	0

	6
	Sikka 
	2295
	1723
	0
	2073
	1726
	0

	7
	KLTPS
	4601
	3067
	0
	4440
	3173
	0

	8
	Dhuvaran  1-6
	772
	881
	0
	750
	899
	0

	9
	Dhuvaran 7
	1384
	1098
	0
	0
	1098
	0

	10
	Dhuvaran  8
	-
	-
	0
	2580
	1347
	1233

	11
	Utran 
	1361
	963
	0
	1208
	963
	0

	12
	Ukai (H)
	893
	311
	0
	804
	311
	0

	13
	Kadana (H)
	3262
	797
	0
	2936
	797
	

	
	Total
	27007
	22597
	0
	26577
	24359
	1233


(e)  Return on Equity

A return of 12% is allowed on equity.  Equity according to the Provisional Balance Sheet is considered and allocation of equity to the generating stations of erstwhile GEB based on depreciated capital is approved.

For earlier stations of GSECL equity according to balance sheet is allowed.  Return on equity in this case is 11.75% according to PPA terms. Internal surpluses / free reserves to the extent invested in capital work is allowed as equity.

GSECL submitted that certain amount of internal surplus/reserve are invested in R&M works of the generating stations.  This is added to the equity and return is claimed on such equity.  As this is line with the norms of the Commission, this is approved.  The return on equity worked out based on the above approvals is given below in Table – 48.

Table 48

Return on Equity

(Rs. Lakhs)

	S.

N
	Station 
	Rate of Returns (%)
	2005-06
	2006-07

	
	
	
	Opening equity capital 
	Additions* 
	Total equity 
	Return on equity 
	Opening equity 
	Additions*
	Total equity 
	Return on equity 

	1
	Ukai
	12%
	10899
	1572
	12471
	1496
	14044
	1439
	15483
	1858

	2
	Gandhinagar 1-4
	12%
	18730
	329
	19059
	2287
	19389
	1159
	20548
	2466

	3
	Gandhinagar 5
	11.75%
	19615
	-
	19615
	2305
	19615
	-
	19615
	2305

	4
	Wankbori 1- 6
	12%
	37971
	93
	38064
	4568
	38156
	6298
	38454
	4615

	5
	Wankbori – 7
	11.75%
	19022
	-
	19022
	2235
	19022
	-
	19022
	2235

	6
	Sikka 
	12%
	15389
	34
	15423
	1850
	15458
	19
	15477
	1857

	7
	KLTPS
	12%
	30850
	1485
	32335
	3880
	3382
	1131
	34951
	4194

	8
	Dhurvaran  1-6
	12%
	5173
	33
	5206
	625
	5238
	214
	5452
	654

	9
	Dhurvaran 7
	11.75%
	9150
	-
	9150
	1075
	9150
	-
	9150
	1075

	10
	Dhurvaran  8
	12%
	-
	-
	-
	-
	10500
	250
	10750
	1290

	11
	Utran 
	11.75%
	7530
	-
	7530
	885
	7530
	-
	7530
	885

	12
	Ukai (H)
	12%
	5987
	-
	5987
	718
	5987
	-
	5987
	718

	13
	Kadana (H)
	12%
	21872
	-
	21872
	2624
	21872
	-
	21872
	2624

	14
	Total
	
	
	
	
	24548
	
	
	
	26776


 * Free reserves / surplus invested in capital works.    

The return on equity for each station is approved as above.

(f) Interest on Working Capital

The interest on working capital is admitted in accordance with norms in GERC Regulations for GEB transferred stations. For the earlier stations (four stations) of GSECL the working capital is allowed according to PPA norms.

The interest on working capital in both the cases is allowed at SBI prime lending rate as on 1st April i.e. at 10.25% both for 2005-06 and 2006-07.

The interest on working capital station-wise as approved is given below in Tables 49 and 51 for the years 2005-06 and 2006-07.

Table - 49

Interest on working capital (2005-06)

(Rs. Lakhs)

	S.
N
	Station 
	Coal/ Oil/Gas 
	Secondary oil
	O&M expenses
	Maint. Spares
	Receivables
	Total 
	Rate of 

Interest( %)
	Total Interest 

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	1
	Ukai
	11706
	408
	618
	690
	15351
	28773
	10.25
	2949

	2
	Gandhinagar 1-4
	10376
	681
	494
	963
	14496
	27010
	10.25
	2769

	3
	Gandhinagar 5
	1654
	137
	140
	-
	5077
	7008
	10.25
	718

	4
	Wanakbori 1- 6
	21966
	223
	126
	1076
	27001
	51135
	10.25
	5241

	5
	Wanakbori - 7
	1536
	868
	138
	-
	4901
	6701
	10.25
	687

	6
	Sikka 
	4156
	141
	247
	524
	5996
	11065
	10.25
	1134

	7
	KLTPS
	555
	114
	242
	930
	3663
	5504
	10.25
	564

	8
	Dhuvaran  1-6
	6137
	424
	499
	253
	8215
	15527
	10.25
	1592

	9
	Dhuvaran 7
	-
	-
	54
	-
	2423
	2477
	10.25
	254

	10
	Dhuvaran  8
	-
	-
	-
	-
	-
	-
	-
	-

	11
	Utran 
	-
	-
	143
	-
	3946
	4089
	10.25
	419

	12
	Ukai (H)
	-
	-
	81
	130
	493
	704
	10.25
	72

	13
	Kadana (H)
	-
	-
	75
	319
	1297
	1691
	10.25
	173

	14
	Total
	
	
	
	
	
	
	
	16572


Table - 50

Interest on Working Capital (2006-07)

(Rs. In lakhs)

	S.N
	Station 
	Coal/ Oil/Gas 
	Secondary oil
	O&M expenses
	Maint. Spares
	Receivables
	Total 
	Rate of 

Interest( %)
	Total Interest 

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	1
	Ukai
	11368
	412
	680
	732
	15356
	28547
	10.25
	2926

	2
	Gandhinagar 1-4
	10059
	650
	543
	1021
	14297
	26570
	10.25
	2723

	3
	Gandhinagar 5
	1581
	142
	146
	-
	4882
	6751
	10.25
	692

	4
	Wanakbori 1- 6
	24479
	257
	955
	1141
	29790
	56621
	10.25
	5804

	5
	Wanakbori - 7
	1783
	156
	145
	-
	5388
	7472
	10.25
	766

	6
	Sikka 
	5030
	187
	272
	556
	6967
	13011
	10.25
	1334

	7
	KLTPS
	1170
	289
	266
	966
	4755
	7446
	10.25
	763

	8
	Dhuvaran  1-6
	7921
	582
	549
	268
	356
	19675
	10.25
	2017

	9
	Dhuvaran 7
	-
	-
	56
	-
	2570
	2626
	10.25
	269

	10
	Dhuvaran  8
	1791
	0
	61
	368
	3107
	5328
	-
	546

	11
	Utran 
	-
	-
	158
	-
	4071
	4229
	10.25
	433

	12
	Ukai (H)
	-
	-
	89
	138
	496
	723
	10.25
	74

	13
	Kadana (H)
	-
	-
	82
	338
	1262
	1683
	10.25
	173

	14
	Total
	
	
	
	
	
	
	
	18520


(g)  O&M Expenses 

GSECL have not submitted the O&M charges based on norms in GERC Regulations. For employee costs it sought an increase of 20% over 2004-05 for the year 2005-06 and 10% increase (over 2005-06) for the year 2006-07. For the years 2005-06 and 2006-07, GSECL proposed 10% increase for Repair and Maintenance and Administrative and General Charges.

The Commission has examined the submission of GSECL. The Commission approved 5% increase in employees cost for the year 2003-04 in the Tariff Order 2004. Commission agrees that there would be additional burden due to implementation of merger of 50% DA in basic pay. This will be about 7% to 8%. It is observed that the O&M charges claimed by GSECL are less than the norms specified in the Regulations.  Hence we accord the approvals as in the following tables: 

Table – 51

Percentage increase Approved in O&M Costs

	
	2005-06 (%) *
	2006-07(%) *

	Employees cost
	15
	8

	Repair & Maintenance charges
	10
	8

	Administrative & General charges
	10
	8


* Percentage increased over immediately preceding year.

The approved O&M costs are given below in Table 52.

Table - 52

O & M Expenses

(Rs. in lakhs)

	S.No.
	Station
	O & M Expenses

	
	
	2005-06
	2006-07

	1
	Ukai TPS
	7216
	7793

	2
	Gandhinagar  unit 1-4
	5738
	6197

	3
	Gandhinagar  unit 5
	1677
	1756

	4
	Wankbori unit 1-6
	10182
	10996

	5
	Wankbori unit 7
	1659
	1739

	6
	Sikka 
	2893
	3125

	7
	KLTPS
	2834
	3061

	8
	Dhuvaran unit 1-6 (Oil)
	5878
	6348

	9
	Dhuvaran unit 7 (Gas)
	645
	675

	10
	Dhuvaran unit 8 (Gas)
	 
	675

	11
	Utran CCPP
	1677
	1812

	12
	Ukai Hydro
	945
	1020

	13
	Kadana Hydro
	874
	944

	14
	Total
	42218
	46141


The station wise fixed costs as approved by the Commission are given in Table 53 below.

	
	
	
	
	
	
	Table - 53
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fixed Costs As Approved by the Commission

	(Rs. lakhs)

	S.No.
	Station
	O & M Expenses
	Depreciation
	Advance Against Depreciation
	Interest On Loans
	Interest on Working Capital
	Return on Equity
	Total fixed costs

	 
	 
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukai TPS
	7216
	7793
	2399
	2608
	0
	0
	1790
	2438
	2949
	2926
	1496
	1858
	15850
	17623

	2
	Gandhinagar  unit 1-4
	5738
	6197
	3197
	3243
	0
	0
	2507
	2594
	2769
	2723
	2287
	2466
	16498
	17223

	3
	Gandhinagar  unit 5
	1677
	1756
	2310
	2310
	0
	0
	668
	300
	718
	692
	2305
	2305
	7678
	7363

	4
	Wankbori unit 1-6
	10182
	10996
	3563
	3596
	0
	0
	4978
	4755
	5241
	5804
	4568
	4615
	28532
	29766

	5
	Wankbori unit 7
	1659
	1739
	2288
	2288
	0
	0
	1033
	651
	687
	766
	2235
	2235
	7902
	7679

	6
	Sikka 
	2893
	3125
	1723
	1726
	0
	0
	1990
	1800
	1134
	1334
	1850
	1857
	9590
	9842

	7
	KLTPS
	2834
	3061
	3067
	3173
	0
	0
	4118
	3882
	564
	763
	3880
	4194
	14463
	15073

	8
	Dhuvaran unit 1-6 (Oil)
	5878
	6348
	881
	899
	0
	0
	693
	824
	1592
	2017
	625
	654
	9669
	10742

	9
	Dhuvaran unit 7 (Gas)
	645
	675
	1098
	1098
	0
	0
	1152
	1021
	254
	269
	1075
	1075
	4224
	4138

	10
	Dhuvaran unit 8 (Gas)
	 
	675
	0
	1347
	0
	1233
	0
	2157
	0
	546
	0
	1290
	0
	7248

	11
	Utran CCPP
	1677
	1812
	963
	963
	0
	0
	1129
	992
	419
	433
	885
	885
	5073
	5085

	12
	Ukai Hydro
	945
	1020
	311
	311
	0
	0
	773
	691
	72
	74
	718
	718
	2819
	2814

	13
	Kadana Hydro
	874
	944
	797
	797
	0
	0
	2823
	2526
	173
	173
	2624
	2624
	7291
	7064

	14
	Total
	42218
	46141
	22597
	24359
	0
	1233
	23654
	24631
	16572
	18520
	24548
	26776
	129589
	141660


6.5.2 Summing up the variable and fixed costs as projected by GSECL and approved by the Commission are given in Tables 54 to 59 below

Table 54
Fuel (Variable) Costs As Projected by GSECL for 2005-06 and 2006-07

	S.No.
	Station
	Gross Generation (MU)
	Net Generation (MU)
	Total Fuel Cost        ( Rs Crores)
	Energy Rs/kWh  (Gross)
	Energy Rs/kWh  (Net)

	
	
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukai TPS
	5400
	4931
	4903
	4478
	727
	707
	1.35
	1.43
	1.48
	1.58

	2
	Gandhinagar  unit 1-4
	4100
	3799
	3639
	3373
	663
	643
	1.62
	1.69
	1.82
	1.90

	3
	Gandhinagar  unit 5
	1472
	1331
	1347
	1218
	207
	198
	1.40
	1.49
	1.54
	1.63

	4
	Wankbori unit 1-6
	8784
	9140
	7993
	8318
	1331
	1484
	1.52
	1.62
	1.67
	1.78

	5
	Wankbori unit 7
	1472
	1590
	1347
	1455
	192
	223
	1.30
	1.40
	1.43
	1.54

	6
	Sikka 
	1391
	1654
	1235
	1472
	258
	313
	1.85
	1.89
	2.09
	2.13

	7
	KLTPS
	636
	1394
	544
	1220
	51
	110
	0.81
	0.79
	0.94
	0.90

	8
	Dhuvaran unit 1-6 (Oil)
	1676
	24
	1458
	1858
	394
	510
	2.35
	2.40
	2.70
	2.75

	9
	Dhuvaran unit 7 (Gas)
	747
	747
	726
	726
	97
	107
	1.30
	1.43
	1.34
	1.47

	10
	Dhuvaran unit 8 (Gas)
	 -
	587
	 -
	569
	 -
	107
	 -
	1.83
	 -
	1.89

	11
	Utran CCPP
	1024
	1041
	983
	1009
	180
	187
	1.75
	1.79
	1.83
	1.85

	12
	Total
	26701
	28336
	24174
	25695
	4100
	4589
	1.54
	1.62
	1.70
	1.79


Table 55

Station-wise Fuel (Variable) Cost (2005-06) as approved by the Commission

	Sl.

No.
	Station
	Gross Generation

(MU)
	Net Generation (MU)
	Total Fuel cost (Rs.Lakhs)
	Fuel Cost Rs./kWh

(Gross)
	Fuel Cost

Rs./kWh

(Net)

	
	Coal Based Stations
	
	
	
	
	

	1. 
	Ukai TPS
	5436
	4936
	67623
	1.24
	1.37

	2. 
	Gandhnagar 1-4
	4105
	3695
	60105
	1.46
	1.63

	3. 
	Gandhinagar-5
	1619
	1481
	22630
	1.40
	1.53

	4. 
	Wanakbori 1-6
	8830
	8035
	114349
	1.30
	1.42

	5. 
	Wanakbori 7
	1656
	1515
	21679
	1.31
	1.43

	6. 
	Sikka
	1388
	1249
	23780
	1.71
	1.90

	
	Lignite Station
	
	
	
	
	

	7. 
	KLTPS
	640
	563
	3991
	0.62
	0.71

	
	Fuel oil & Gas
	
	
	
	
	

	8. 
	Dhuvaran 1-6
	1684
	1499
	36553
	2.17
	2.44

	
	Gas
	
	
	
	
	

	9. 
	Dhuvaran – 7
	747
	725
	8964
	1.20
	1.24

	10. 
	Dhuvaran – 8
	-
	-
	-
	
	

	11. 
	Utran
	1028
	997
	16551
	1.61
	1.66

	
	Total Fuel costs for coal, lignite, oil and gas stations
	27133
	24695
	376225
	1.39
	1.52


Table  56 

Station wise Fuel (Variable) Cost – 2006-07 as approved by the Commission

	   
	Station
	Gross Generation

(MU)
	Net Generation (MU)
	Total Fuel cost (Rs.Lakhs)
	Fuel Cost Rs./kWh

(Gross)
	Fuel Cost

Rs./kWh

(Net)

	
	Coal Based Stations
	
	
	
	
	

	1. 
	Ukai TPS
	

4914
	4463
	60979
	1.24
	1.37

	2. 
	Gandhnagar 1-4
	3816
	3434
	55923
	1.47
	1.63

	3. 
	Gandhinagar-5
	1619
	1481
	22630
	1.40
	1.53

	4. 
	Wanakbori 1-6
	9161
	8337
	118635
	1.30
	1.42

	5. 
	Wanakbori 7
	1656
	1515
	21679
	1.31
	1.43

	6. 
	Sikka - 7
	1661
	1495
	28457
	1.71
	1.90

	
	Lignite Station
	
	
	
	
	

	7. 
	KLTPS
	1488
	1317
	9278
	0.62
	0.70

	
	Fuel oil & Gas
	
	
	
	
	

	8. 
	Dhuvaran 1-6
	2105
	1873
	45691
	2.17
	2.44

	
	Gas
	
	
	
	
	

	9. 
	Dhuvaran – 7
	747
	725
	8964
	1.20
	1.24

	10. 
	Dhuvaran – 8
	690
	669
	8280
	1.20
	1.24

	11. 
	Utran
	1041
	1010
	16760
	1.61
	1.66

	
	Total 
	28898
	26319
	397276
	1.37
	1.51


Table- 57

Fixed Costs Projected by GSECL - 2005-06

                                                                                                                 (Rs. Lakhs)

	Sl.

No.
	Station
	Interest on Loans
	Depreciation
	Advance against Depreciation
	Return on Equity
	Interest on working capital
	Insurance
	O&M charges
	Total Fixed Costs

	1
	Ukai
	1790
	5521
	0
	1746
	2949
	0
	7418
	19424

	2
	Gandhinagar 1-4
	2507
	6763
	0
	2668
	2769
	0
	5925
	20632

	3
	Gandhinagar 5
	668
	4181
	 0
	2305
	718
	236
	1677
	9785

	4
	Wankbori 1-6
	4978
	2909
	0
	5329
	5241
	0
	10416
	28873

	5
	Wankbori 7
	1033
	4334
	0
	2235
	687
	263
	1659
	10211

	6
	Sikka
	1990
	1943
	0
	2159
	1134
	0
	2962
	10188

	7
	KLTPS
	4118
	4739
	0
	4527
	564
	0
	2903
	16851

	8
	Dhuvaran  1-6
	693
	919
	0
	729
	1592
	0
	5988
	9921

	9
	Dhuvaran – 7
	1152
	1501
	0
	1075
	254
	199
	645
	4826

	10
	Utran GTPS
	1129
	1556
	0
	885
	419
	0
	1720
	5709

	11
	Ukai (H)
	773
	307
	0
	838
	72
	0
	968
	2958

	12
	Kadana (H)
	2823
	827
	0
	3062
	173
	0
	896
	7781

	 
	 Total
	23654
	35500
	0
	27558
	16572
	698
	43177
	147160


Table-58

Fixed Costs Projected by GSECL – 2006-07

                                                                                                                     (Rs. Lakhs)

	Sl.

No.
	Station
	Interest on Leans
	Depreciation
	Advance against Depreciation
	Return on Equity
	Interest on working capital
	O&M charges
	Insurance
	Total Fixed Costs

	1
	Ukai TPS
	2438
	5761
	0
	2168
	2926
	8160
	0
	21453

	2
	Gandhinagar 1-4
	2594
	6811
	0
	2877
	2723
	6518
	0
	21523

	3
	Gandhinagar 5
	300
	4181
	0
	2305
	692
	1756
	236
	9471

	4
	Wankbori 1-6
	4755
	2922
	0
	5384
	5804
	11457
	0
	30322

	5
	Wankbori 7
	651
	4334
	0
	2235
	766
	1739
	263
	9988

	6
	Sikka
	1800
	1944
	0
	2167
	1334
	3259
	0
	10504

	7
	KLTPS
	3882
	4821
	0
	4893
	763
	3193
	0
	17552

	8
	Dhuvaran  1-6
	824
	925
	0
	763
	2017
	6588
	0
	11117

	9
	Dhuvaran – 7
	1021
	1501
	0
	1075
	269
	675
	199
	4740

	10
	Dhuvaran – 8
	2157
	1828
	753
	1505
	546
	675
	368
	7892

	11
	Utran GTPS
	992
	1556
	0
	885
	433
	1891
	0
	5757

	12
	Ukai (H)
	691
	307
	0
	838
	74
	1064
	0
	2974

	13
	Kadana (H)
	2526
	827
	0
	3062
	173
	986
	0
	7574

	 
	 Total
	24631
	37718
	753
	30157
	18520
	47961
	1066
	160869


	
	
	
	
	
	
	Table - 59
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fixed Costs As Approved by the Commission

	(Rs. lakhs)

	S.No.
	Station
	O & M Expenses
	Depreciation
	Advance Against Depreciation
	Interest On Loans
	Interest on Working Capital
	Return on Equity
	Total fixed costs

	 
	 
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07
	2005-06
	2006-07

	1
	Ukai TPS
	7216
	7793
	2399
	2608
	0
	0
	1790
	2438
	2949
	2926
	1496
	1858
	15850
	17623

	2
	Gandhinagar  unit 1-4
	5738
	6197
	3197
	3243
	0
	0
	2507
	2594
	2769
	2723
	2287
	2466
	16498
	17223

	3
	Gandhinagar  unit 5
	1677
	1756
	2310
	2310
	0
	0
	668
	300
	718
	692
	2305
	2305
	7678
	7363

	4
	Wankbori unit 1-6
	10182
	10996
	3563
	3596
	0
	0
	4978
	4755
	5241
	5804
	4568
	4615
	28532
	29766

	5
	Wankbori unit 7
	1659
	1739
	2288
	2288
	0
	0
	1033
	651
	687
	766
	2235
	2235
	7902
	7679

	6
	Sikka 
	2893
	3125
	1723
	1726
	0
	0
	1990
	1800
	1134
	1334
	1850
	1857
	9590
	9842

	7
	KLTPS
	2834
	3061
	3067
	3173
	0
	0
	4118
	3882
	564
	763
	3880
	4194
	14463
	15073

	8
	Dhuvaran unit 1-6 (Oil)
	5878
	6348
	881
	899
	0
	0
	693
	824
	1592
	2017
	625
	654
	9669
	10742

	9
	Dhuvaran unit 7 (Gas)
	645
	675
	1098
	1098
	0
	0
	1152
	1021
	254
	269
	1075
	1075
	4224
	4138

	10
	Dhuvaran unit 8 (Gas)
	 
	675
	0
	1347
	0
	1233
	0
	2157
	0
	546
	0
	1290
	0
	7248

	11
	Utran CCPP
	1677
	1812
	963
	963
	0
	0
	1129
	992
	419
	433
	885
	885
	5073
	5085

	12
	Ukai Hydro
	945
	1020
	311
	311
	0
	0
	773
	691
	72
	74
	718
	718
	2819
	2814

	13
	Kadana Hydro
	874
	944
	797
	797
	0
	0
	2823
	2526
	173
	173
	2624
	2624
	7291
	7064

	14
	Total
	42218
	46141
	22597
	24359
	0
	1233
	23654
	24631
	16572
	18520
	24548
	26776
	129589
	141660


6.6
Fixed and Variable Costs

The station-wise Fixed and Variable costs as projected by GSECL and approved by the Com for the years 2005-06 and 2006-07 are given in Tables 60 and 61

Table – 60

Fixed Costs – 2005-06 and 2006-07 (Projected and Approved)

(Rs. Lakhs)

	Sl.

No.
	Station
	2005-06
	2006-07

	
	
	Projected by GSECL
	Approved by the Commission
	Projected by GSECL
	Approved by the Commission

	1
	Ukai TPS
	19424
	15850
	21453
	17623

	2
	Gandhinagar  unit 1-4
	20632
	16498
	21523
	17223

	3
	Gandhinagar  unit 5
	9549
	7678
	9234
	7363

	4
	Wankbori unit 1-6
	28873
	28532
	30322
	29766

	5
	Wankbori unit 7
	9948
	7902
	9725
	7679

	6
	Sikka 
	10188
	9590
	10504
	9842

	7
	KLTPS
	16851
	14463
	17552
	15073

	8
	Dhuvaran unit 1-6 (Oil)
	9921
	9669
	11117
	10742

	9
	Dhuvaran unit 7 (Gas)
	4627
	4224
	4541
	4138

	10
	Dhuvaran unit 8 (Gas)
	0
	0
	7464
	7248

	11
	Utran CCPP
	5709
	5073
	5757
	5085

	12
	Ukai Hydro
	2958
	2819
	2974
	2814

	13
	Kadana Hydro
	7781
	7291
	7574
	7064

	14
	Total
	146461
	129589
	159740
	141660


Table – 61

Variable Costs Net 2005-06 and 2006-07 (Projected and Approved)

(Rs. Lakhs)

	Sl.

No.
	Station
	2005-06
	2006-07

	
	
	Projected by GSECL
	Approved by the Commission
	Projected by GSECL
	Approved by the Commission

	1
	Ukai TPS
	1.48
	1.37
	1.58
	1.37

	2
	Gandhinagar  unit 1-4
	1.82
	1.63
	1.90
	1.63

	3
	Gandhinagar  unit 5
	1.54
	1.53
	1.63
	1.53

	4
	Wankbori unit 1-6
	1.67
	1.42
	1.78
	1.42

	5
	Wankbori unit 7
	1.43
	1.43
	1.54
	1.43

	6
	Sikka 
	2.09
	1.90
	2.13
	1.90

	7
	KLTPS
	0.94
	0.71
	0.90
	0.70

	8
	Dhuvaran unit 1-6 (Oil)
	2.70
	2.44
	2.75
	2.44

	9
	Dhuvaran unit 7 (Gas)
	1.34
	1.24
	1.47
	1.24

	10
	Dhuvaran unit 8 (Gas)
	 -
	0
	1.89
	1.24

	11
	Utran CCPP
	1.83
	1.66
	1.85
	1.66

	12
	Ukai Hydro
	0
	
	0
	0

	13
	Kadana Hydro
	0
	
	0
	0

	14
	Total
	1.70
	1.52
	1.79
	1.51


7.  Capital Expenditure Plan 
7. CAPITAL EXPENDITURE PLAN

7.0 Generation Schemes

GSECL has submitted that they propose to take up some new generation projects and R&M Schemes for which provision is proposed during the years 2005-06, 2006-07 and beyond, some of the projects are on hand and programmed to be commissioned during 2006-07 and 2007-08.

The details of new Generation Units and R&M Schemes as submitted by GSECL are detailed below:

7.1 New Generation Projects

The new Generation Projects proposed are given in Table 62 below:

Table – 62

New Generation Projects

	S.N
	Project
	Capacity of the Unit (s) (MW)
	Capital cost 

(Rs. Crores)
	Commissioning schedule

	1
	Dhuvaran CCPP – II

Unit – VIII (Gas)
	112.45
	368
	2005-06

	2
	Kutch Lignite Power Station

Unit – IV
	77
	430.12
	2006-07

	3
	Utran CCPP

(GT) Station
	330

(1X220+1X110)
	1033.11
	2008-09

	4
	Sikka TPS

(2X250MW)
	500
	1937.92
	2009-10

	5
	Ukai TPS

Unit - 6
	500
	1937.92
	2010-11


7.2 Renovation & Modernization Schemes

The following Renovation & Modernization Schemes for the existing plants are proposed to be takenup by GSECL.  Some of the schemes are major schemes and other are minor. The details are given in Tables 63 & 64 below:

a) Major Schemes   

Table - 63

Renovation & Modernization Schemes – Major Schemes

	S.N
	Project
	Capacity of the Unit (s)
	Total R&M cost 

(Rs. Lakhs)
	Commissioning schedule

	1
	Ukai TPS

Units 1&2
	2X120
	26285
	2004-05 to 

2007-08

	2
	Gandhi Nagar TPS

Units 1&2
	2X120
	25020
	2005-06 to 

2008-09

	3
	KLTPS

Unit 1&2
	2X70
	11873
	2004-05 to 

2006-07

	4
	KLTPS

Unit – 3
	1X75
	2000
	2006-07 

	5
	Ukai TPS

Units 3,4 & 5
	2X200

1X210
	61600
	2006-07 to 

2009-10 & beyond

	6
	Wankbori

Units 1,2 & 3 
	3X210
	63600
	2006-07 to 

2009-10 &beyond


b) Minor Schemes

The following minor R&M Schemes are proposed to be takenup at various stations as detailed in Table below:

Table - 64

Renovation & Modernization Schemes – Minor Schemes

	S.N
	Project
	Capacity of the Unit (s) / Stations 

(MW)
	R&M cost

(Rs. Lakhs)
	Schedules programme

	1
	Ukai
	850 MW
	7153
	2004-05

to

2008-09 and

Beyond

	2
	Gandhi Nagar
	870 MW
	3995
	

	3
	Wankbori
	1470 MW
	10047
	

	4
	Dhurvaran TPS
	534 MW
	8566
	

	5
	Sikka TPS
	240 MW
	662
	

	6
	KLTPS 
	215 MW
	200
	


7.3 Financing Pattern

The financing pattern proposed by GSECL in the petition for the capital expenditure for New Projects and R&M schemes is given below in Table – 65

Table – 65

New projects

(Rs. in lakhs)

	Station
	Debt: Equity Ratio
	Upto

 2004-05
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10 & beyond
	Total 

	KLTPS AT Panandhro

1X77 MW Extn.4
	Loan
	70%
	5311
	12192
	12597
	0
	0
	0
	30100

	
	Equity 
	30%
	0
	1025
	6566
	5321
	0
	0
	12912

	Total 
	Total
	100%
	5311
	13217
	19163
	5321
	0
	0
	43012

	DHUVARAN – CCPP-II-1X112.45 MW
	Loan
	70%
	0
	25800
	0
	0
	
	0
	25800

	
	Equity 
	30%
	10500
	0
	500
	0
	0
	0
	11000

	Total 
	Total
	100%
	10500
	25800
	500
	0
	0
	0
	36800

	UKAI TPS # 6
	Loan
	70%
	0
	0
	0
	7000
	40700
	87800
	135500

	
	Equity 
	30%
	0
	0
	0
	3000
	17400
	37800
	58200

	Total
	Total
	100%
	0
	0
	0
	10000
	58100
	125600
	193700

	Sikka TPS –Imported coal Based at Jamnagar Ext 3 & 4 – 2X250 MW
	Loan
	70%
	0
	0
	7000
	40700
	50000
	37800
	135500

	
	Equity 
	30%
	0
	0
	3000
	17400
	21400
	16400
	58200

	Total
	Total
	100%
	0
	0
	10000
	58100
	71400
	54200
	193700

	UTRAN – Ext – Unit  - 6
	Loan
	70%
	0
	0
	7232
	36159
	14464
	14464
	72318

	
	Equity 
	30%
	0
	0
	3099
	15497
	6199
	6199
	30993

	Total
	Total
	100%
	0
	0
	10331
	51656
	20662
	20662
	103311

	Grand Total
	Loan
	70%
	5311
	37992
	26829
	83859
	105164
	140064
	399218

	
	Equity 
	30%
	10500
	1025
	13165
	41218
	44999
	60399
	171305

	
	Total
	100%
	15811
	39017
	39994
	125077
	150162
	200462
	570523


Table - 66

        Major R&M Schemes

(Rs. in lakhs)

	Name of the scheme
	Financial Details

	
	Debt: Equity Ratio
	Upto 2004-05
	2005-06
	2006-07
	2007-08
	2008-09
	2009-10 & beyond
	Total 

	RLA Study for UKAI TPS 1&2 (120 MW)
	Loan
	65%
	176
	9
	0
	0
	0
	0
	185

	
	Equity 
	35%
	100
	0
	0
	0
	0
	0
	100

	Total 
	Total
	100%
	276
	9
	0
	0
	0
	0
	285

	Major R&M and LE works for Ukai TPS 1&2 (120MW)
	Loan
	80%
	1761
	6300
	8050
	4690
	0
	0
	20800

	
	Equity 
	20%
	0
	2700
	2500
	0
	0
	0
	5200

	Total 
	Total
	100%
	1761
	9000
	10550
	4690
	0
	0
	26000

	RLA study for GTPS Unit 2 (120MW)
	Loan
	45%
	21
	59
	0
	0
	0
	0
	80

	
	Equity 
	55%
	100
	0
	0
	0
	0
	0
	100

	Total
	Total
	100%
	121
	59
	0
	0
	0
	0
	180

	Consultancy for RLA Study & R&M works for GTPS Unit 1&2 (120MW)
	Loan
	76%
	173
	56
	224
	187
	0
	0
	640

	
	Equity 
	24%
	0
	24
	96
	80
	0
	0
	200

	Total
	Total
	100%
	173
	80
	320
	267
	0
	0
	840

	R&M  LE Works for GTPS  1&2 (120 MW)

(Order is not placed)
	Loan
	70%
	0
	1400
	3500
	7000
	4900
	0
	16800

	
	Equity 
	30%
	0
	600
	1500
	3000
	2100
	0
	7200

	Total
	Total
	100%
	0
	2000
	5000
	10000
	7000
	0
	24000

	R&M Works for KLTPS Unit 1&2 (70 MW)
	Loan
	71%
	4300
	2895
	1241
	0
	0
	0
	8435

	
	Equity 
	29%
	225
	2961
	252
	0
	0
	0
	3438

	
	Total
	100%
	4525
	5855
	1493
	0
	0
	0
	11873

	R&M Works for KLTPS Unit 3
	Loan
	0%
	0
	0
	0
	0
	0
	0
	0

	
	Equity 
	100%
	0
	0
	2000
	0
	0
	0
	2000

	Total 
	Total
	100%
	0
	0
	2000
	0
	0
	0
	2000

	RLA, CA, LE study & works for Ukai TPS Unit Nos. 3,4&5
	Loan
	70%
	0
	0
	140
	140
	7140
	35700
	43120

	
	Equity 
	30%
	0
	0
	60
	60
	3060
	15300
	18480

	Total 
	Total
	100%
	0
	0
	200
	200
	10200
	51000
	61600

	RLA, CA, LE study & works for Wanakbori  TPS Unit Nos. 1,2 & 3.
	Loan
	70%
	0
	0
	140
	8400
	14840
	21140
	44520

	
	Equity 
	30%
	0
	0
	60
	3600
	6360
	9060
	19080

	Total 
	Total
	100%
	0
	0
	200
	12000
	21200
	30200
	63600

	Grand Total
	Loan
	71%
	6431
	10719
	13295
	20416
	26880
	56840
	134581

	
	Equity 
	29%
	425
	6285
	6468
	6740
	11520
	24360
	55798

	
	Total
	100%
	6856
	17003
	20713
	26207
	38400
	81200
	190379


Table - 67

Minor R&M Schemes

	Name of Power Station
	
	Upto 2004-05
	2005-06
	2006-07
	2007-08
	2008-09
	Total 

	UKAI
	Loan
	82%
	350
	2100
	1720
	1435
	282
	5887

	
	Equity 
	18%
	312
	445
	320
	159
	31
	1266

	Total
	Total 
	100%
	662
	2545
	2040
	1594
	313
	7153

	GTPS
	Loan
	76%
	
	448
	2018
	379
	186
	3031

	
	Equity 
	24%
	51
	35
	723
	105
	50
	963

	Total
	Total 
	100%
	51
	483
	2741
	484
	236
	3995

	DTPS
	Loan
	87%
	
	560
	3915
	2613
	391
	7479

	
	Equity 
	13%
	257
	65
	427
	287
	52
	1087

	Total
	Total 
	100%
	257
	625
	4342
	2899
	443
	8566

	WTPS
	Loan
	84%
	75
	1681
	4787
	1493
	366
	8401

	
	Equity 
	16%
	721
	185
	535
	168
	37
	1646

	Total
	Total 
	100%
	796
	1866
	5322
	1661
	403
	10047

	SIKKA
	Loan
	66%
	
	74
	363
	
	
	437

	
	Equity 
	34%
	116
	69
	40
	
	
	225

	Total
	Total 
	100%
	116
	143
	403
	0
	0
	662

	KLTPS
	Loan
	90%
	
	100
	80
	
	
	180

	
	Equity 
	10%
	
	10
	10
	
	
	20

	Total
	Total 
	100%
	0
	110
	90
	0
	0
	200

	Grand Total
	Loan
	83%
	425
	4963
	1283
	5920
	1225
	25415

	
	Equity 
	17%
	1456
	809
	2054
	718
	170
	5208

	
	Total 
	100%
	1882
	5772
	14937
	6638
	1394
	30623


It is submitted by GSECL that the projects are being funded from the internal resources and loans from Power Finance Corporation and Rural Electrification Corporation. 

7.4 COMMISSION’S ANALYSIS – DECISIONS AND APPROVALS

The commission has examined the proposal of GSECL for capital expenditure on new generation projects and major & minor R&M schemes at various stations.

The new generation plants at Dhurvaran (112.45MW) and KLTPS (1X77MW) are already under execution and are programmed to be commissioned during 2006-07 & 2007-08.

The other projects Utran – 330MW, Sikka – 2X250MW and Ukai TPS – 500MW are yet to be taken up.

The major R&M Schemes are already initiated and the works are programmed to be taken up during 2005-06 onwards.

The new projects add to the much needed generating capacity in the State. The Dhurvaran Units and Utran Stations are gas based utilizing natural gas or LNG, the additional unit at KLTPS is lignite based utilizing local lignite. The coal based station at Sikka is a coast based station utilizing imported coal; and the 500 MW unit at Ukai requires indigenous coal to be transported over a long distance. In view of the initiative taken by GSECL in inviting open competitive bids for additional generating capacity / power supply to the state, the proposal to set up 500MW unit at Ukai STPS (which involves coal transport over long distance) may be re-examined considering the competitive bids being received.  Its costs should be reasonable and competitive compared to similar projects.

The capital cost indicated for new generating stations / units are found be reasonable and approved.

The generating plant at some of the thermal stations in the state are old and R&M works at these stations are over due.  Hence after R&M, considerable improvement is expected in plant load factor (PLF), its heat rate etc., besides life extension of the plant for another 15-20 years. Experience has shown that performance has considerably improved after the R&M of the plants. 

The cost proposed for major R&M worksout to about 1.10 crores / MW for Ukai & Gandhinagar and Rs.0.85 cores /MW in the case of KLTPS. The R&M of Ukai 3,4 and 5 and Wanakbori 1,2 and 3 are approved by CEA. The costs are very reasonable compared to the benefits likely to be achieved and hence approved. Since the Generation tariff for GSECL is considered only for the years 2005-06 & 2006-07, capital expenditure and the financial plan upto 2006-07 only is approved as detailed in Table 66 below:

The expenditure for R&M is included in the fixed costs under the respective generating stations.

Table - 68

Approved capital expenditure and Financial Plan

(Rs. crores)

	S.N
	Station
	Capacity

(MW)
	Capital cost
	Loans / Equity
	Projected Provision

	
	
	
	
	
	2005-06
	2006-07

	
	
	
	
	
	Loan
	Equity 
	Loan 
	Equity 

	a) New Projects

	1
	Dhurvaran CCPP–II

Unit – VIII
	1X112.45
	368
	258+110
	258
	Nil
	
	

	2
	KLTPS
	1X77
	430
	301+129
	122
	10
	126
	66

	3
	Utran CCPP
	220+110
	1033
	723+310
	-
	-
	72
	31

	4
	Sikka
	2X250=500
	1937
	1355+582
	-
	-
	70
	30

	5
	Ukai TPS
	500
	1937
	1355+582
	- 
	-
	-
	-

	b) Major R&M Schemes

	1
	Ukai TPS
	2X120
	263
	210+53
	64
	27
	80.5
	25.0

	2
	Gandhi Nagar TPS
	2X120
	250
	175+75
	15
	6
	37
	16

	3
	KLTPS
	2X70
	119
	85+34
	29
	30
	13
	2

	4
	KLTPS
	1X75
	20
	0+20
	-
	-
	0
	20

	5
	Ukai TPS

Units 3,4, & 5
	610
	616
	431+185
	-
	-
	1.40*
	0.60*

	6
	Wankbori TPS

Units 1, 2 & 3
	630
	636
	445+191
	-
	-
	1.4*
	0.³*


* RLA Study
R&M Minor Schemes


The approved Financial Plan for Minor R&M Scheme is as in Table 69 below:

Table – 69

Approved Financial Plan for Minor R&M Schemes

(Rs. crores)

	S.
N
	Station
	Total Investment
	Loan /

Equity 
	Approved provision

	
	
	
	
	2005-06
	2006-07

	
	
	
	
	Loan 
	Equity 
	Total 
	Loan 
	Equity 
	Total

	1
	Ukai TPS
	71.53
	58.87 / 12.66
	21.00
	4.45
	25.45
	17.20
	3.20
	20.40

	2
	Gandhi Nagar TPS
	39.95
	30.31 / 9.64
	4.48
	.35
	4.83
	20.18
	7.23
	27.41

	3
	Wankbori 

TPS
	100.47
	84.01 / 16.46
	16.81
	1.85
	18.66
	47.87
	5.35
	53.22

	4
	Dhuvaran 
	85.66
	74.79 / 10.87
	5.60
	.65
	6.25
	39.15
	4.27
	43.42

	5
	Sikka

TPS
	6.62
	4.37 / 2.25 
	0.74
	0.69
	1.43
	3.63
	0.40
	4.03

	6
	KLTPS
	2.00
	1.80 / 0.20
	1.00
	0.10
	1.10
	0.80
	0.10
	0.90


The investment cost for the R&M Schemes are covered in the capacity (fixed) charges discussed in chapter – 6 under interest on loans and return on equity.

8.  Fuel Price Adjustment















8.1
The Commission approved in June 2004 the price adjustment formula for claiming the increase in price of fuel and power purchase cost.  The order gives in detail the methodology for claiming / billing the increase in fuel and power price, based on base price of fuels, power purchase etc. of 2003-04.

While the structure of fuel price adjustment formula is retained in this order some changes may become necessary. Firstly, ever since the last tariff order of the Commission (in June 2004) the increases in the fuel prices have, practically, not been passed on to the consumers.  In the present order, the Commission has updated the fuel prices to the level of 2005-06 (as the base). Secondly, the pattern of coal consumption has changed substantially with the growing usage of washed coal as well as imported coal. At the time of our last tariff order the usage was mainly confined to run of mine coal. This really meant that increases in coal prices were mainly due to increases in notified coal prices from the central PSUs, increases in railway freight rates and any increase in taxes and statutory levies and accordingly the Commission had linked the fuel cost adjustment to statutory increases. Further (in the last tariff order), for the purpose of fuel price adjustment the coal mix for various power stations was frozen.  However, in the changed scenario at present, the mix of coal use has substantially changed. As such increases, if any, in fuel prices (in terms of Rs/kCal) will have to be provided to accommodate imported coal as well as washed coal. Also with regard to washed coal, increases in washing cost will also be admissible.  Similarly, for adjustment of the fuel cost of gas, apart from the administered price variations of GAIL, variations in market determined prices (for supplies from CAIRN Energy, GSPCL and any other entities covered) under the provisions of Government of India’s New Exploration Licensing Prices (NELP) in the hydrocarbon upstream sector, will need to be provided for. 


The Fuel costs in this order are based on the weighted average price of fuel (coal, lignite, furnace oil, gas and secondary fuel oil) for the period April to December 2005. The station-wise weighted average delivered price of fuel for mainline coal, washed coal and imported coal, lignite, furnace oil and the weighted average calorific value etc., based on the actuals from April to December 2005 are given below in Table 70.

Table – 70

Base Prices for Fuel

	Sl.No.
	Station
	Weighted Average cost of Coal/ Lignite/ oil  (Rs./MT
	Weighted Average Calorific Value 

(kCal/ Kg.)
	Calorific Value of secondary fuel 

(kCal/SCM) 
	Cost of Secondary fuel 

(Rs. kh.)

	
	
	Mainline Indigenous Coal 
	Washed Coal
	Imported Coal
	
	
	

	A
	Coal Based Stations
	
	
	
	
	
	

	1. 
	Ukai TPS
	1949
	1885
	-
	4092
	10400
	15297

	2. 
	Gandhinagar 1-4
	2216
	2175
	3630
	4480
	10400
	15705

	3. 
	Gandhinagar-5
	2211
	2175
	3626
	4480
	10400
	14889

	4. 
	Wanakbori 1-6
	2209
	2140
	-
	4282
	10400
	16767

	5. 
	Wanakbori-7
	2216
	2140
	-
	4282
	10400
	17666

	6. 
	Sikka TPS
	2606
	-
	2688
	4245
	10400
	16472

	
	Lignite Fired Staton
	Lignite (Rs/MT)
	
	
	
	
	

	7. 
	KLTPS
	532.10
	-
	-
	3097
	10735
	24473

	
	Oil and Gas based Stations
	
	
	Gas (Rs./SCM)
	
	
	

	8. 
	Dhuvaran 1-6 (oil)
	7152
	
	5
	
	8887
	Oil

	9. 
	Dhuvaran-7 (Gas)
	-
	-
	6
	
	10034
	Gas

	10. 
	Dhuvaran-8
	-
	-
	6
	
	10034
	Oil

	11. 
	Utran 
	-
	-
	7
	
	9612
	Gas


· The cost per MT, for the mainline indigenous coal is exclusive of Transit Loss.


The fuel costs are arrived at based on the operational parameters – station heat rate, specific oil consumption of secondary fuel transit loss etc. approved by the Commission.


GSECL may claim the fuel price increase from GUVNL in accordance with the formula approved by the Commission in June 2004.  Prior approval of the Commission shall be taken for any change in the station parameters approved by the Commission in calculating adjustments of Fuel cost.


The Fuel price adjustment of 2 P/kWh being claimed at present be merged with the energy tariff and any claim on the fuel price increase from 1st April 2006 shall be based on the above base calorific values. The Weighted Average Calorific Values indicated above for each of the station is based on assumed quantity of mainline indigenous coal, washed coal and imported coal during the period April – December as given as Annexures 1-15 in Chapter 6 of this order.  The weighted average calorific value shall be calculated based on actual quantum of mainline washed coal and imported   coal received at each station during the period of claim.

9.  Directives 


9.1
The Commission issues the following directions to GSECL to improve the performance of the Generating stations, reduce costs etc.

9.2
Directions


Directive  No.1:  Renovation and modernization (R&M) of Thermal Plant: 

GSECL has initiated action for Renovation and Modernization of units 1 and 2 (120 MW) Ukai TPS, Units, 1 and 2 (120 MW) at Gandhinagar and Unit-3 at KLTPS.  The works on these units shall be completed on priority.  It is stated that CEA has approved R&M of Units 3, 4 and 5 at Ukai and Units 1,2 and 3 at Wanakbori.  The milestone for taking up R&M works on these units may be furnished to the Commission.  Accordingly such programmes for other aging units also need to be reviewed. 

Directive – 2:  Fuel Costs:

GSECL had already taken some steps to reduce the costs by streamlining fuel procurement process, loading, freight pre-payment, etc. Further action to be taken on the following:

a) Washed coal:  Special efforts shall be made to obtain washed coal to meet the entire requirement of its stations as it reduces the transport costs and improves the performance of the stations because of higher calorific value.

GSECL may consider to establish its own washeries to facilitate to obtain washed coal to meet the entire requirement since ‘F’ grade coal is being used for washed coal and is found to be economical.

b) Captive Mine: The status of acquiring a block for captive mining along with MSEB may be reported. Since Government of India is giving preference in allocation of coal blocks to utilities for captive mining. GSECL may take up the case with Government  of India through State Government  and get a block allocated for captive mining. The cost of coal from captive mine would be more economical in addition to providing assured supply.

c) Transit Loss of Coal:  Efforts shall continue to reduce the transit loss of coal. Switching over to washed coal will avoid transit loss in addition to other benefits.

Directive No.3 :  Audited Accounts:

GSECL shall submit Audited Annual Accounts along with the Tariff Petition in future.

Directive No.4: Energy Audit

It is reported that GSECL got energy audit conducted for Gandhinagar TPS Unit-4, Wanakbori Units 2 and 4 and Ukai TPS 2 and 4 and the energy audit has resulted in reduction in auxiliary consumption of the units and saved costs.

Energy Audit may be taken up for other units in the above stations and other stations also in such a way that every TPS is covered once in five years.  The report on the energy audit shall bring out the cost savings in each of the areas and how it is achieved.  For accurate measurement of coal being fed into Boilers gravimetric feeders may be installed before such and audit. 

The energy audit may cover auxiliary consumption, fuel consumption and other areas which will reduce the costs. 

Directive No. 5: Fixed Asset Registers

As directed earlier in the Tariff Order 2004, GSEC shall have fixed asset register for all the generation and related assets. The register shall bring out the assets which are fully depreciated so that depreciation need not be recovered for such assets.  The fixed assets register shall be computerized for easy updating.

Directive No.6 : Capital Works

All capital works costing more them Rs.2.00 crores shall be submitted to the Commission with cost benefit analysis etc., in advance for approval.

Directive No.7: Financial Restructuring Plan

GSECL shall submit the Financial Restructuring plan as approved by the State Government along with the revised opening balance sheet.

Directive – 8: Operational Cost

It is submitted by GSECL in its petition that they have taken steps to reduce the employees cost by reducing the manpower etc. GSECL shall report various steps taken in reducing the O&M expenses including employees’ cost.

COMMISSION’S ORDERS

The Commission approves the Operational and Financial parameters as discussed in this order and the station-wise Generation Tariff for the year 2006-07 as below:

	Sl.No.
	Station
	Annual Fixed Charges 

(Rs. Lakhs)
	Variable Charges

Rs./kWh.

	
	Thermal 
	
	

	1. 
	Ukai TPS
	17623
	1.37

	2. 
	Gandhinagar 1-4
	17223
	1.63

	3. 
	Gandhinagar –5
	7363
	1.53

	4. 
	Wanakbori 1-6
	29766
	1.42

	5. 
	Wanakbori – 7
	7679
	1.43

	6. 
	Sikka
	9842
	1.90

	
	Lignite Based
	
	

	7. 
	KLTPS
	15073
	0.70

	
	Oil and Gas Based
	
	

	8. 
	Dhuvaran 1-6
	10742
	2.44

	9. 
	Dhuvaran – 7
	4138
	1.24

	10. 
	Dhuvaran – 8
	7248
	1.24

	11. 
	Utran CCPP
	5085
	1.66

	
	Hydro
	
	

	12. 
	Ukai
	2814
	-

	13. 
	Kadana
	7064
	


This order shall come into force with effect from 1st April 2006.


     Sd



   Sd



     Sd
  G Subba Rao


   K P Gupta

             Man Mohan

    Chairman



    Member 


     Member

STATION-WISE FUEL COSTS

(Detailed Working)
	
	
	Annexure - 1
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Ukai TPS 1 & 2

	
	
	
	
	
	

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1142
	709

	2
	Heat Rate
	B
	kCal/kWh
	2700
	2700

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.0
	2.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	klCal/Kg.
	4092
	4092

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	3083400
	1914300

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	23753.6
	14747.2

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3059646
	1899552.8

	9
	Actual Oil Consumption
	I =A*C
	KL
	2284
	1418

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	747714.2
	464211.34

	11
	Indigenous Coal including transit loss of 1.2%
	J1=J*0.28/0.988
	MT
	211903
	131558

	12
	Washed Coal
	J2=J*0.72
	MT
	538354
	334232

	13
	Cost of Oil per KL
	K
	Rs./KL
	15297
	15297

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	1949
	1949

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	1885
	1885

	16
	Total Cost of Oil
	M=I*K/10^5
	Rs. Lakhs
	349.383
	216.911

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 10**7
	Rs. Lakhs
	4130
	2564

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 10**7
	Rs. Lakhs
	10148
	6300

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	14278
	8864

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	14627
	9081

	21
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.28
	1.28

	22
	Auxiliary consumption (percent)
	P
	%
	9.2
	9.18

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	105
	65

	24
	Net Generation
	R = A - Q
	MU
	1037
	644

	25
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.41
	1.41

	
	
	
	
	
	

	The ratio of indigenous coal and washed coal is 28:72


	
	
	Annexure - 2
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Ukai TPS 3 - 5

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	4294
	4205

	2
	Heat Rate
	B
	kCal/kWh
	2600
	2600

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.0
	2.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4092
	4092

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	11164400
	10933000

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	89315.2
	87464

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	11075085
	10845536

	9
	Actual Oil Consumption
	I =A*C
	KL
	8588
	8410

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	2706521
	2650424

	11
	Indigenous Coal including transit loss of 1.2%
	J1=J*0.28/0.988
	MT
	767030
	751132

	12
	Washed Coal
	J2=J*0.72
	MT
	1948695
	1908305

	13
	Cost of Oil per KL
	K
	Rs./KL
	15297
	15297

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	1949
	1949

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	1885
	1885

	16
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	1313.706
	1286.478

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 10**7
	Rs. Lakhs
	14949
	14640

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 10**7
	Rs. Lakhs
	36733
	35972

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	51682
	50611

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	52996
	51898

	21
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.23
	1.23

	22
	Auxiliary consumption (percent)
	P
	%
	9.2
	9.18

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	395
	386

	24
	Net Generation
	R = A - Q
	MU
	3899
	3819

	25
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.36
	1.36

	
	
	
	
	
	

	The ratio of indigenous coal and washed coal is 28:72


Annexure 3

Fuel costs ( Coal & Secondary Oil) - Ukai  1-5 (Total)
	S. No.
	Item
	 
	2005-06
	2006-07

	
	
	Unit
	Ukai 1&2
	Ukai 3-5
	Total
	Ukai 1&2
	Ukai 3-5
	Total

	1
	Gross Generation
	MU
	1142
	4294
	5436
	709
	4205
	4914

	2
	Net Generation
	MU
	1037
	3899
	4936
	644
	3819
	4463

	3
	Total Fuel cost
	Lakhs
	14627
	52996
	67623
	9081
	51898
	60979

	4
	Fuel cost /kWh (Gross)
	Rs/kWh
	1.28
	1.23
	1.24
	1.28
	1.23
	1.24

	5
	Fuel cost /kWh (Net)
	Rs/kWh
	1.41
	1.36
	1.37
	1.41
	1.36
	1.37


	
	
	Annexure - 4
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Gandhinagar - 1-2

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1130
	1109

	2
	Heat Rate
	B
	kCal/kWh
	2650
	2650

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.0
	2.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4480
	4480

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	2994500
	2938850

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	23504
	23067.2

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	2970996
	2915782.8

	9
	Actual Oil Consumption
	I =A*C
	KL
	2260
	2218

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	663169
	650844

	11
	Indigenous Coal including transit loss of 1.4%
	J1= J*0.31/0.986
	MT
	208501
	204627

	12
	Washed Coal
	J2 = J*0.45
	MT
	298426
	292880

	13
	Imported Coal
	J3 = J*0.24
	MT
	159161
	156203

	14
	Cost of Oil per KL
	K
	Rs./KL
	15705
	15705

	15
	price of Indigenous coal per MT
	L1
	Rs./MT
	2216
	2216

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2175
	2175

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	3630
	3630

	18
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	355
	348.34

	19
	Price of Indigenous Coal
	N1=J1*L1/10**7
	Rs. Lakhs
	4620
	4534.52

	20
	Price of Washed Coal
	N2=J2*L2/10**7
	Rs. Lakhs
	6491
	6370.14

	21
	Price of Imported Coal
	N3=J3*L3/10**7
	Rs. Lakhs
	5778
	5670.16

	22
	Cost of Coal
	N = N1+N2+N3
	Rs. Lakhs
	16889
	16574.82

	23
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	17244
	16923

	24
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.53
	1.53

	25
	Auxiliary consumption (percent)
	P
	%
	10
	10.00

	26
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	113
	111

	27
	Net Generation
	R = A - Q
	MU
	1017
	998

	28
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.70
	1.70

	
	
	
	
	
	

	The ratio of Indigenous coal, washed coal and imported coal is 31:45:24


	
	
	Annexure - 5
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Gandhinagar - 3-4

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	2975
	2707

	2
	Heat Rate
	B
	kCal/kWh
	2500
	2500

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.0
	2.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4480
	4480

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	7437500
	6767500

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	61880
	56305.6

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	7375620
	6711194.4

	9
	Actual Oil Consumption
	I =A*C
	KL
	5950
	5414

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	1646344
	1498034

	11
	Indigenous Coal including transit loss of 1.4%
	J1= J*0.31/0.986
	MT
	517613
	470984

	12
	Washed Coal
	J2 = J*0.45
	MT
	740855
	674116

	13
	Imported Coal
	J3 = J*0.24
	MT
	395123
	359528

	14
	Cost of Oil per KL
	K
	Rs./KL
	15705
	15705

	15
	price of Indeginous coal per MT
	L1
	Rs./MT
	2216
	2216

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2175
	2175

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	3630
	3630

	18
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	934
	850

	19
	Price of Indigenous Coal
	N1=J1*L1/10**7
	Rs. Lakhs
	11470
	10437

	20
	Price of Washed Coal
	N2=J2*L2/10**7
	Rs. Lakhs
	16114
	14662

	21
	Price of Imported Coal
	N3=J3*L3/10**7
	Rs. Lakhs
	14343
	13051

	22
	Cost of Coal
	N = N1+N2+N3
	Rs. Lakhs
	41927
	38150

	23
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	42861
	39000

	24
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.44
	1.44

	25
	Auxiliary consumption (percent)
	P
	%
	10
	10.00

	26
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	298
	271

	27
	Net Generation
	R = A - Q
	MU
	2678
	2436

	28
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.60
	1.60

	
	
	
	
	
	

	The ratio of Indigenous coal, washed coal and imported coal is 31:45:24


Annexure 6

Fuel costs ( Coal & Secondary Oil) - Gandhinagar 1-4 (Total)

	S. No.
	Item
	 
	2005-06
	2006-07

	
	
	Unit
	Gandhinagar

1&2
	Gandhinagar

3&4
	Total
	Gandhinagar 1&2
	Gandhinagar 3&4
	Total

	1
	Gross Generation
	MU
	1130
	2975
	4105
	1109
	2707
	3816

	2
	Net Generation
	MU
	1017
	2678
	3695
	998
	2436
	3434

	3
	Total Fuel cost
	Lakhs
	17244
	42861
	60105
	16923
	39000
	55923

	4
	Fuel cost /kWh (Gross)
	Rs/kWh
	1.53
	1.44
	1.47
	1.53
	1.44
	1.47

	5
	Fuel cost /kWh (Net)
	Rs/kWh
	1.70
	1.60
	1.63
	1.70
	1.60
	1.63


	Annexure 7

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Gandhinagar - 5

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1619
	1619

	2
	Heat Rate
	B
	kCal/kWh
	2460
	2460

	3
	Specific Oil Consumption
	C
	ml/kWh
	3.5
	3.5

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4480
	4480

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	3982740
	3982740

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	58931.6
	58931.6

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3923808
	3923808.4

	9
	Actual Oil Consumption
	I =A*C
	KL
	5667
	5667

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	875850
	875850

	11
	Indigenuous Coal including transit loss of 1.4%
	J1=J*0.33/0.986
	MT
	293134
	293134

	12
	Washed Coal
	J2=J*0.47
	MT
	411650
	411650

	13
	Imported Coal
	J3=J*0.20
	MT
	175170
	175170

	14
	Cost of Oil per KL
	K
	Rs./KL
	14889
	14889

	15
	price of Indeginous coal per MT
	L1
	Rs./MT
	2211
	2211

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2175
	2175

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	3626
	3626

	19
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	844
	844

	20
	Price of Indegenous Coal
	N1=J1*L1/10**7
	Rs. Lakhs
	6481
	6481

	21
	Price of Washed Coal
	N2=J2*L2/10**7
	Rs. Lakhs
	8953
	8953

	22
	Price of Imported Coal
	N3=J3*L3/10**7
	Rs. Lakhs
	6352
	6352

	23
	Cost of Coal
	N=N1+N2+N3
	Rs. Lakhs
	21786
	21786

	24
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	22630
	22630

	25
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.40
	1.40

	26
	Auxiliary consumption (percent)
	P
	%
	8.50
	8.50

	27
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	138
	138

	28
	Net Generation
	R = A - Q
	MU
	1481
	1481

	29
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.53
	1.53

	
	
	
	
	
	

	The ratio of indigenous coal, washed coal and imported coal is 33:47:20


	
	
	Annexure - 8
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Wanakbori 1-6 TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	8830
	9161

	2
	Heat Rate
	B
	kCal/kWh
	2500
	2500

	3
	Specific Oil Consumption
	C
	ml/kWh
	1.00
	1.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4282
	4282

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	22075000
	22902500

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	91832
	95274.4

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	21983168
	22807226

	9
	Actual Oil Consumption
	I =A*C
	KL
	8830
	9161

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	5133855
	5326302.1

	11
	Indigenuous Coal including transit loss of 1.5%
	J1=J*0.57/0.985
	MT
	2970860
	3082226

	12
	Washed Coal
	J2=J*0.43
	MT
	2207558
	2290310

	13
	Cost of Oil per KL
	K
	Rs./KL
	16767
	16767

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2209
	2209

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	2140
	2140

	16
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	1480.526
	1536.025

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 10**7
	Rs. Lakhs
	65626
	68086

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 10**7
	Rs. Lakhs
	47242
	49013

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	112868
	117099

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	114349
	118635

	21
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.30
	1.30

	22
	Auxiliary consumption (percent)
	P
	%
	9
	9.00

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	795
	824

	24
	Net Generation
	R = A - Q
	MU
	8035
	8337

	25
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.42
	1.42

	
	
	
	
	
	

	The ratio of indigenous coal and washed coal is 57:43


	
	
	Annexure - 9
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Wanakbori - 7 TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1656
	1656

	2
	Heat Rate
	B
	kCal/kWh
	2460
	2460

	3
	Specific Oil Consumption
	C
	ml/kWh
	3.5
	3.5

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4282
	4282

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	4073760
	4073760

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	60278.4
	60278.4

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	4013482
	4013481.6

	9
	Actual Oil Consumption
	I =A*C
	KL
	5796
	5796

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	937291.4
	937291.36

	11
	Indigenuous Coal including transit loss of 1.5%
	J1=J*0.58/0.985
	MT
	551908
	551908

	12
	Washed Coal
	J2=J*0.42
	MT
	393662
	393662

	13
	Cost of Oil per KL
	K
	Rs./KL
	17666
	17666

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2216
	2216

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	2140
	2140

	16
	Total Cost of Oil
	M=I * K / 107
	Rs. Lakhs
	1023.921
	1023.921

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 10**7
	Rs. Lakhs
	12230
	12230

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 10**7
	Rs. Lakhs
	8424
	8424

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	20655
	20655

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	21679
	21679

	21
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.31
	1.31

	22
	Auxiliary consumption (percent)
	P
	%
	8.50
	8.50

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	141
	141

	24
	Net Generation
	R = A - Q
	MU
	1515
	1515

	25
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.43
	1.43

	
	
	
	
	
	

	The ratio of indigenous coal and washed coal is in the ratio 58:42


	
	
	Annexure - 10
	
	
	

	
	
	
	
	
	

	Fuel costs ( Coal & Secondary Oil) - Sikka TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1388
	1661

	2
	Heat Rate
	B
	kCal/kWh
	2700
	2700

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.0
	2.0

	4
	Calorific Value of Oil
	D
	kCal/litre
	10400
	10400

	5
	Calorific Value of Coal
	E
	kCal/Kg.
	4245
	4245

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	3747600
	4484700

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	28870.4
	34548.8

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3718730
	4450151.2

	9
	Actual Oil Consumption
	I =A*C
	KL
	2776
	3322

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	876025.8
	1048327.7

	11
	Indigenuous Coal including transit loss of 2%
	J1=J*0.89/0.980
	MT
	795574
	952053

	12
	Imported Coal
	J2=J*0.11
	MT
	96363
	115316

	13
	Cost of Oil per KL
	K
	Rs./KL
	16472
	16472

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2606
	2606

	15
	Cost Of Imported Coal Per MT
	L2
	Rs./MT
	2688
	2688

	16
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	457.263
	547.200

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	20733
	24810

	18
	Cost of Imported Coal  
	N2=J2 * L2 / 10**7
	Rs. Lakhs
	2590
	3100

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	23323
	27910

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	23780
	28457

	21
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.71
	1.71

	22
	Auxiliary consumption (percent)
	P
	%
	10.00
	10.00

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	139
	166

	24
	Net Generation
	R = A - Q
	MU
	1249
	1495

	25
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.90
	1.90

	
	
	
	
	
	

	
	The ratio of indigenous coal and imported coal is 89:11


	
	
	Annexure - 11
	
	
	

	
	
	
	
	
	

	Fuel costs (Lignite and Secondary Oil) - KLTPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	640
	1488

	2
	Heat Rate
	B
	kCal/kWh
	3300
	3300

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.5
	2.5

	4
	Calorific Value of Oil
	D
	kCal/litre
	10735
	10735

	5
	Calorific Value of Lignite 
	E
	kCal/Kg.
	3097
	3097

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	2112000
	4910400

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	17176
	39934

	8
	Heat from Lignite 
	H=(F-G)
	G.Cal
	2094824
	4870466

	9
	Actual Oil Consumption
	I =A*C
	KL
	1600
	3720

	10
	Actual lignite Consumption
	J=(H*1000/E)
	MT
	676404
	1572640

	11
	Cost of Oil per KL
	K
	Rs./KL
	24473
	24473

	12
	Cost of Lignite per MT
	L
	Rs./MT
	532.1
	532.1

	13
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	391.57
	910.40

	14
	Total Cost of Lignite
	N=J * L / 105
	Rs. Lakhs
	3599
	8368

	15
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	3991
	9278

	16
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	0.62
	0.62

	17
	Auxiliary consumption (percent)
	P
	%
	12.00
	11.50

	18
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	77
	171

	19
	Net Generation
	R = A - Q
	MU
	563
	1317

	20
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	0.71
	0.70


	
	
	Annexure - 12
	
	
	

	
	
	
	
	
	

	Fuel costs ( Oil & Gas) - Dhuvran 1-6 TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1684
	2105

	2
	Heat Rate
	B
	kCal/kWh
	3200
	3200

	3
	Specific gas Consumption
	C
	SCM/kWh
	0.27
	0.27

	4
	Calorific Value of gas
	D
	kCal/Kg
	8887
	8887

	5
	Calorific Value of Oil
	E
	kCal/ L
	10400
	10400

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	5388800
	6736000

	7
	Heat from Gas
	G=(A*C*D)/10
	G.Cal
	404074
	505093

	8
	Heat from Oil
	H=(F-G)
	G.Cal
	4984726
	6230907

	9
	Actual Gas Consumption
	I =A*C*105
	SCM 
	45468000
	56835000

	10
	Actual Oil Consumption
	J=(H*1000/E)
	KL
	479301
	599126

	11
	Cost of Gas per SCM
	K
	Rs./SCM
	5
	5

	12
	Cost of Oil per KL
	L
	Rs./KL
	7152
	7152

	13
	Total Cost of gas
	M=I * K / 107
	Rs. Lakhs
	2273.40
	2841.75

	14
	Total Cost of Oil
	N=J * L / 107
	Rs. Lakhs
	34279.58
	42849.47

	15
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	36552.98
	45691.22

	16
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/KWh
	2.17
	2.17

	17
	Auxiliary consumption (percent)
	P
	%
	11
	11.00

	18
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	185
	232

	19
	Net Generation
	R = A - Q
	MU
	1499
	1873

	20
	Fuel cost / Unit Net
	(O*10) / R
	Rs / KWh
	2.44
	2.44


	
	
	Annexure - 13
	
	
	

	
	
	
	
	
	

	Fuel costs ( Gas) - Dhuvran-7 TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	747
	747

	2
	Heat Rate
	B
	kCal/kWh
	1950
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	0.20
	0.20

	4
	Calorific Value of Gas
	D
	kCal/Kg
	10034
	10034

	5
	Actual Gas Consumption
	I =A*C*106
	SCM 
	149400000
	149400000

	6
	Cost of gas per SCM
	K
	Rs./SCM
	6
	6

	7
	Total Cost of Gas
	M=I * K / 107
	Rs. Lakhs
	8964.00
	8964.00

	8
	Fuel cost / Unit Gross
	N=(M*10) /A
	Rs/KWh
	1.20
	1.20

	9
	Auxiliary consumption (percent)
	O
	%
	2.9
	2.90

	10
	Auxiliary consumption
	P = (A*O) / 100
	MU
	22
	22

	11
	Net Generation
	Q = A - P
	MU
	725
	725

	12
	Fuel cost / Unit Net
	(M*10) / Q
	Rs / KWh
	1.24
	1.24


	
	
	Annexure - 14
	
	
	

	
	
	
	
	
	

	Fuel costs (Gas) - Dhuvran-8 TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	 
	690

	2
	Heat Rate
	B
	kCal/kWh
	 
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	 
	0.20

	4
	Calorific Value of Gas
	D
	kCal/Kg
	 
	10034

	5
	Actual Gas Consumption
	I =A*C*106
	SCM 
	 
	138000000

	6
	Cost of gas per SCM
	K
	Rs./SCM
	 
	6

	7
	Total Cost of Gas
	M=I * K / 107
	Rs. Lakhs
	 
	8280.00

	8
	Fuel cost / Unit Gross
	N=(M*10) /A
	Rs/kWh
	 
	1.20

	9
	Auxiliary consumption (percent)
	O
	%
	 
	3.00

	10
	Auxiliary consumption
	P = (A*O) / 100
	MU
	 
	21

	11
	Net Generation
	Q = A - P
	MU
	 
	669

	12
	Fuel cost / Unit Net
	(M*10) / Q
	Rs / kWh
	 
	1.24


	
	
	Annexure – 15
	
	
	

	
	
	
	
	
	

	Fuel costs - Utran (Gas) TPS

	
	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2005-06
	2006-07

	1
	Generation (Gross)
	A
	MU
	1028
	1041

	2
	Heat Rate
	B
	kCal/kWh
	1950
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	0.23
	0.23

	4
	Calorific Value of Gas
	D
	KCal/litre
	9612
	9612

	5
	Actual Gas Consumption
	I =A*C*106
	SCM 
	236440000
	239430000

	6
	Cost of gas per SCM
	K
	Rs./SCM
	7
	7

	7
	Total Cost of Gas
	M=I * K / 107
	Rs. Lakhs
	16551
	16760

	8
	Total Fuel Cost
	O = M 
	Rs. Lakhs
	16551
	16760

	9
	Fuel cost / Unit Gross
	(O*10) /A
	Rs/kWh
	1.61
	1.61

	10
	Auxiliary consumption (percent)
	P
	%
	3.00
	3.00

	11
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	31
	31

	12
	Net Generation
	R = A - Q
	MU
	997
	1010

	13
	Fuel cost / Unit Net
	(O*10) / R
	Rs / kWh
	1.66
	1.66


Annexure - 16

COST BENEFIT ANALYSIS FOR UKAI UNIT 1&2 R&M. (120*2=240 MW)

	A)
	TOTAL INVESTMENT
	Rs. In Crores

	1
	Cost of R&M for both unit.
	260.00

	2
	Interest during R&M activity (27 months)

260x107x27x10.5          

      100x12

Say 61
	61.00

	3
	Loss of Generation for unit to be shutdown for 7 months (For both unit). (PLF = 56.5%

365x24x120x1000x0.565x7x2

            1000000x12

Cost of Generation Loss.

(Power purchase cost Rs. 2.10 per unit).

692.916x106x2.10x10-7 = 145.5

Say 146
	146.00

	
	Total
	467.00

	B)
	BENEFITS
	

	1)
	Additional Generation after R&M works (for both units).

(Net Gain in PLF=80-56.5=23.5%)

365x24x120x1000x0.235x2

           1000000

Say 494 Mus per year.

Additional revenue due to additional Generation = 494x106x1.57x10-7 (Sealing price Rs. 2.65/Unit for 2003-04) = 77.558

Say 78
	78.00

	2)
	Fuel Saving due to improvement in station heat rate from 2881.52 Kcal/kWhl to 2481.87 i.e. decrease in station heat rate by 399.65 Kcal/KWhl.

No. of units generated per year (80% PLF) = 1682 Mus.

Cost of Coal per ton     = Rs. 1719

C.V. of Coal      = 3929 Kcal/Kg.

Saving due to improvement in station heat rate =

399.65x1682x106x1719

         3929x100

Say Rs. 29 Crores
	29.00

	
	Total
	107.00

	C)
	PAYBACK PERIOD

A/B = 467/107 = 4.36 year.

Thus the above cost is repayable within 4 year and 4 months
	


=





294103120





=





494.064	





=





692.916 Mus.





=





61.425
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