
6. Generation Costs: Variable and Capacity 

(Fixed Charges)
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6.0
Generation costs – variable and capacity (Fixed) charges are discussed in this chapter

6.1
Variable costs



6.1.1 Gross generation

Based on the capacities of the stations and approved PLF (Table-11) the energy that could be generated by each of the stations is given in Table-18 below.

Table-18

Gross generation – 2007  - 08

	S.N
	Station
	Capacity 

(MW)
	PLF

(%)
	Gross 

Generation (MU)

	1
	Ukjai 
	850
	70
	5213

	2
	Gandhi Nagar 1to 4
	660
	65
	3758

	3
	Gandhi Nagar  - 5
	210
	88
	1619

	4
	Wanakbori 1- 6
	1260
	81
	8940

	5
	Wanakbori – 7
	210
	88
	1619

	6
	Sikka
	240
	75
	1577

	7
	KLTPS 1 to 3
	215
	70
	1318

	8
	KLTPS 4
	75
	25
	164

	9
	Dhuvran oil (Unit 5&6)
	280
	60
	1472

	10
	Dhuvran gas 1
	106.6
	78
	728

	11
	Dhuvran gas 2
	112.45
	80
	788

	12
	Utran – Gas
	135
	78
	922

	
	Total Thermal 
	
	
	28118

	
	Hydro
	
	
	

	13
	Ukai – Hydro
	305
	19.74
	528

	14
	Kadana Hydro
	242
	6.91
	146

	

	Total Hydro
	
	
	674

	

	Total (Thermal + Hydro)
	
	
	28792


The generation for units 1&2 (120 MW) and units 3 to 5 (200/210 MW) at Ukai TPS and units 1&2 (120 MW) and units 3&4 (210 MW) at Gandhinagar are worked out separately and total generation, for each station is given above.

The generation from Hydro Stations is stated to be based on water availability and water release based on irrigation requirement.

The gross generation from GSECL stations for the year 2007-08 as approved by the Commission would be 28792 MU against 27762 MU projected by GSECL.

6.1.2 Net Generation

Considering the approved auxiliary consumption for each of the generating stations (Table-13) the net generation from each of the stations of GSECL is given in      Table-19 below.

Table-19

Net generation (2007 – 08)

(MU)

	S.N
	Station
	As projected by GSECL
	AS approved by the Commission

	
	
	Gross Generation
	Aux. Consumption
	Net Generation
	Gross Generation
	Aux. Consumption
	Net Generation

	1
	Ukai 
	5212
	469
	4743
	5213
	469
	4744

	2
	Gandhi Nagar 1to 4
	3758
	451
	3307
	3758
	418
	3340

	3
	Gandhi Nagar  - 5
	1435
	122
	1313
	1619
	138
	1481

	4
	Wanakbori 1- 6
	8278
	745
	7533
	8940
	805
	8135

	5
	Wanakbori – 7
	1435
	122
	1313
	1619
	138
	1481

	6
	Sikka
	1577
	169
	1408
	1577
	169
	1408

	7
	KLTPS 1 to 3
	1318
	162
	1157
	1318
	161
	1157

	8
	KLTPS 4
	164
	21
	144
	164
	20
	144

	9
	Dhuvran oil
	1472
	169
	1302
	1472
	169
	1303

	10
	Dhuvran gas 1
	728
	35
	693
	728
	35
	693

	11
	Dhuvran gas 2
	788
	32
	757
	788
	32
	756

	12
	Utran – Gas
	922
	45
	877
	922
	45
	877

	13
	Ukai – Hydro
	528
	3
	525
	528
	3
	525

	14
	Kadana Hydro
	146
	2
	144
	146
	2
	144

	
	Total
	27762
	2545
	25217
	28792
	2604
	26188


6.2
Fuel supply

6.2.1
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, Wanakbori 1-6, Wanakbori – 7 and Sikka

	b)
	Lignite fired station
	KLTPS

	c)
	Oil/Gas fired station
	Dhuvaran  5-6

	d)
	Gas fired stations
	Dhuvaran Gas-1, Dhuvaran Gas-2 and Utran 


Coal 

GSECL obtains coal from South Eastern Coal fields limited, Western Coal fields, Singareni Collieries, Mahanadi coalfields 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 being normally supplied.

GSECL is also obtaining washed coal for improving performance and reducing transport costs.  It also imports coal to some extent according to guidelines of Ministry of Power, Government of India to supplement the coal from indigenous sources 

A mix of washed coal and indigenous mine coal is being used at Ukai and Wanakbori stations. At Gandhinagar station, a mix of imported, washed and indigenous coal is being used. 

At Sikka, a mix of imported and indigenous mine coal is being used. 

GSECL projected certain percentage of mix of imported (and / or) washed (and / or) indigenous coal for different stations, in their Tariff Petition.

The actuals of different types of coal consumed at different stations during the period April – December 2006, obtained from GSECL, are indicated in Table-20 below:

Table-20

The mix of different types of coal, during the April-December 2006
	S.N
	Station
	Mainline 

Indigenous Coal (%)
	Washed Coal

(%)
	Imported Coal 

(%)

	1
	Ukai TPS
	31.00
	69.00
	0

	2
	G.Nagar 1-4
	28.00
	49.00
	23.00

	3
	G.Nagar – 5
	28.00
	51.00
	21.00

	4
	W.Bori 1-6
	54.00
	46.00
	0

	5
	W.Bori – 7
	53.00
	47.00
	0

	6
	Sikka 
	75.00
	0
	25.00


It is assumed that about the same blending ratio of coal for different stations will be utilized, with the corresponding weighted average calorific value (as in the period April - December 2006) for 2007–08.

For the station-wise gross generation of different stations mentioned in Table-18 above, the quantum of coal proposed to be obtained for each of the stations during the year 2007 – 08, is given in Table-21 below:

Table-21

Procurement of coal for 2007 – 08

	S.N
	Station 
	Main line 

Indigenous (MT)
	%
	Washed coal (MT)
	%
	Imported coal (MT)
	%

	1
	Ukai TPS
	1067989
	31.00
	2348613
	69.00
	0
	0

	2
	Gandhinagar 1-4
	596033
	28.00
	1028456
	51.00
	482744
	23.00

	3
	Gandhinagar – 5
	236374
	28.00
	424510
	51.00
	174798
	21.00

	4
	Wanakbori 1-6
	3203493
	54.00
	2687968
	46.00
	0
	0

	5
	Wanakbori – 7
	553272
	53.00
	483278
	47.00
	0
	0

	6
	Sikka 
	755675
	75.00
	0
	0
	246854
	25.00

	
	Total 
	6412836
	
	6972825
	
	904396
	


The requirement includes transit loss of coal. The quantity of coal, and oil required is worked out as given in Annexures-1 to 10 of this chapter.

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

	Gas: 
	Gas is supplied by GSPC, Shell and GAIL from local natural gas sources and LNG.


The quantities of lignite and gas required are worked as given in Annexures-11 to 16 of this chapter.

6.2.2
Transit loss of coal


The thermal generating stations of GSECL are far away 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:

· Pit head stations 

-
0.3%

· Non – pit head stations
-
0.8%

This is in line with the guidelines issued by CERC.

GSECL submitted that actual transit loss of coal is ranging from 2.00% to 3.21% at different stations and sought approval for losses in that range.

The transit loss is attributed to 

· Evaporation, windage and seepage

· Long distance transportation of coal

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

Commission’s view:

The Commission has examined the submission of GSECL and the points of view of objectors. For various reasons mentioned by GSECL, it may not be possible for the present to restrict the transit loss, to the level indicated in Commission’s Regulations.

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

Loss due to natural phenomena during transportation of coal:

There is an expected element of loss in weight of coal, due to natural losses on account of evaporation, windage and seepage of fine coal through wagons. These losses are a function of distance, the longer the distance of coal transportation, the higher the level of losses. These losses are also a function of nature of carriage, with open wagons being more susceptible to losses. 

The losses relating to natural phenomena, by their very nature, are expected to remain uncontrollable. Given that GSECL has the locational disadvantage due to its non-pit head power stations, it is expected that the losses on account of natural phenomena of coal transportation would be higher than in most other states.

Loss in Transit due to theft, pilferage, etc

These losses relate to losses that result due to the inefficiencies in the transport system of coal. Given the nature of such losses, it can be considered that they are a 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, both in terms of probability and in terms of quantum. Given their nature, these losses are not easily controllable. 

Clearly, as outlined above, the scope available to GSECL to reduce coal transit losses is limited. The factors which lead to losses are within the reason of other entities in the transaction, viz, Coal India and Indian Railways. It has been urged that efforts of power utilities to enlist cooperation of Railways and Coal India or to induce them to adopt above mentioned measures have proved fruit less. 

GSECL has tried to reduce the transit loss by entering into contract with suppliers to supply washed coal at the power station.

Considering the various aspects, the Commission approves transit loss of coal for the year 2007 – 08 at the same level as was done in the last Tariff Order, which was also upheld by the Hon’ble Appellate Tribunal for Electricity in its order 129 of 2006 dated 22.11.06.

The transit loss of coal approved by the Commission is given in the Table-22.

Table-22

Transit loss of coal approved by the Commission for 2007-08

	S.N
	Station
	Transit loss sought by GSECL (%)
	Transit loss approved by the Commission (%)

	1
	Ukai
	2.05
	1.2

	2
	Gandhinagar 1-4
	3.05
	1.4

	3
	Gandhinagar – 5
	3.05
	1.4

	4
	Wanakbori 1-6
	3.21
	1.5

	5
	Wanakbori – 7
	3.21
	1.5

	6
	Sikka 
	2.0
	2.0


In the last tariff order the Commission directed GSECL to make efforts to bring down the transit loss to the level closer to the norms specified by the Commission. But, GSECL could not bring down the transit losses, but has come up with higher transit loss projections for 2007-08.

GSECL is again directed to make all out efforts to bring down the transit loss to the level closer to the norms specified by the Commission. 

6.3
Fuel requirement and Fuel costs 



Fuels for power generation of GSECL stations include.

· Coal 

· Lignite 

· Gas 

· Fuel oil 

· Secondary fuel (oil)

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

6.3.1 Coal 

As mentioned earlier four of the thermal stations of GSECL are coal based and coal is obtained from South Eastern Coal fields, Western coal fields, Singareni collieries, Mahanandi coal fields etc depending on the linkage given by the Standing Linkage Committee (SLC). In addition, GSECL obtains washed coal, which gives better calorific value with less ash content. This washed coal is blended with indigenous mine coal used at Ukai, Gandhinagar, Wanakbori stations. GSECL is also supplementing the coal requirement by importing coal according to the guidelines of Ministry of Power (MOP), Government of India. The imported coal is blended with indigenous mine coal at Gandhinagar and Sikka. The imported coal is of high calorific value with low ash content. It is proposed to blend imported coal with indigenous mine coal and washed coal. The ratio of utilization of indigenous mine coal, washed coal and imported coal is given in Tables-20 and 21 above.

6.3.2.1 Assessment of fuel requirement and cost

a) Coal

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

· Station heat rate in kCal / kWh

· Calorific value of coal

· Gross generation

· Specific oil consumption

· Price of coal

GSECL has worked out the fuel requirement and the fuel costs for 2007-08 based on the projected operating parameters as  detailed in Table-23 below:

Table -23

GSECL – projected Fuel cost parameters for 2007-08
	S.N
	Station
	Gross generation

(MU)
	Heat rate

Kcal/kWh
	Transit loss (%)
	Weighted average cost of coal (Rs./MT)
	Weighted average calorific value

KCal/kWh
	Cost of oil

Rs./KL
	Specific  Consumption of oil

Ml/kWh

	1
	Ukai TPS
	5212
	2700
	2.05
	2154
	4162
	26940
	2.75

	2
	G.Nagar1-4
	3758
	2850
	3.05
	2602
	4753
	27414
	4.0

	3
	G.Nagar-5
	1435
	2460
	3.05
	2602
	4753
	27757
	3.5

	4
	W.bori 1-6
	8278
	2650
	3.21
	2446
	4226
	27400
	2.0

	5
	W.Boti – 7
	1435
	2460
	3.21
	2446
	4226
	27503
	3.50

	6
	Sikka
	1577
	3100
	2.00
	2711
	4730
	27839
	3.40


GSECL has considered an escalation factor of 5.00 to 5.25% for 2006-7 and 5% to 6% for 2007-8 for the Indian coal. In the case of imported coal however, GSECL is expecting to procure coal of lesser NCV, so as to reduce cost / MT (maintain constant price per  K.Cal).

b) Lignite

The KLTPS is the only station, which runs on Lignite. GSECL projected the cost of fuel (lignite) for the station for 2007 – 08 based on the parameters given below in Table-24.

Table-24

KLPTS Fuel cost parameters – GSECL submission 2007 – 08

	S.N
	Station
	Gross generation

(MU)
	Heat rate

Kcal/kWh
	Transit 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
	KLTPS – 3
	1318
	3300
	0
	874
	3040
	29526
	3.50

	2
	KLTPS - 4
	164
	2950
	0
	874
	3040
	29526
	5.0


GSECL considered 47% raise in landed cost of lignite for 2006-07 and 12% for 2007- 08 due to discontinuance of the discount being offered by GMDC.

c) Oil 

Dhuvaran Unit 1 to 6 

Dhurvran Units 1 to 6 have oil / gas fired boilers. GSECL projected the total cost of fuel at Rs. 51302 lakhs for a total generation of 1472 MU for 2007 – 08. GSECL stated that units 5 and 6 (280 MW) only will be operated.

Dhuvaran Gas

This is a gas based unit. The projected cost of gas for the unit is Rs. 18575 lakhs for a total generation of 728 MU for the year 2007-08.

Dhuvaran Gas – 2

Unit – 8 is also gas based. It will become operational during 2007-08. The projected cost of fuel for this unit is Rs. 30734 lakhs for a generation of 788 MU for the year 2007 – 08.

The projected parameters and costs submitted by GSECL for Dhuvaran are detailed below in Table-25.

Table - 25

Projected Fuel cost, parameters – Dhuvaran for 2007 – 08

	S.N
	Station
	Gross generation

(MU)
	Heat rate

Kcal/kWh
	landed  Cost of fuel oil Rs./kl
	Landed  cost of gas Rs/SCM
	Calorific value of fuel oil

KCal/L
	Calorific value  of gas Kcal/SCM

	1
	Units 1-6
	1472
	3200
	11878
	5.6395
	10108
	-

	2
	Gas – 1
	728
	1950
	-
	13.65
	-
	10440

	3
	Gas – 2
	788
	1950
	-
	19.76
	
	9880


An escalation factor of 36.67% for 2006 – 07 and 16.04% for the year 2007 – 08 was adopted over 2005 – 06 by GSECL for Dhuvaran 1-6, in view of revision of prices by IOC imposing sales tax @ 15% and Excise duty.

GSECL adopted an escalation factor of 102% in gas prices for Dhuvaran Gas based units-1 and 2 for 2006-07 and 12% for 2007–08. GSECL for the price of gas as GSECL has to resort to costlier gas, as and when the supplies of gas under APM pricing are not available or due to abnormal and continuous price rise in international crude.

d) Gas for Utran

Utran GTS (135 MW) runs on natural gas. GSECL projected the cost of fuel (Gas) for Utran at Rs. 26489 lakhs for a total generation of 922.43 MU for 2007-08, according to the parameters detailed below in Table-26,

Table-26

Projected Fuel cost parameters – Utran

	S.N
	Gross generation (MU)
	Station Heat Rate 

KCal / kWh
	Landed price of gas 

Rs. / SCM
	Calorific value of 

gas 

KCal / SCM

	1
	922
	2100
	13.18
	9635.90



GSECL adopted an escalation factor of 63% for 2006 – 07 and 12% for 2007 – 08 on the 

price of gas for the station.

GSECL submitted that a high rate of escalation is assumed in case of gas supplies from GSPC – NIKO. The contract with GSPC-NIKO is coming to an end in    2007-08 and hence, GSECL has to buy gas at the market prices.

The station wise fuel (variable) costs, as projected by GSECL are given in Table-27 below: 

Table-27

Fuel (variable) costs as projected by GSECL for 2007 – 08

	S.N
	Station 
	Gross generation (MU)
	Net generation (MU)
	Total fuel cost 

(Rs. Lakh)
	Energy Rs/kWh (Gross)
	Energy Rs/ kWh (Net)

	1
	Ukai 
	5212
	4743
	76434
	1.47
	1.61

	2
	Gandhinagar 1-4
	3758
	3307
	62455
	1.66
	1.89

	3
	Gandhinagar 5
	1435
	1313
	20612
	1.44
	1.57

	4
	Wanakbori – 1-6
	8278
	7533
	132968
	1.61
	1.77

	5
	Wanakbori – 7
	1435
	1313
	21908
	1.53
	1.67

	6
	Sikka 
	1577
	1408
	29632
	1.88
	2.10

	7
	KLTPS 1-3
	1318
	1157
	13749
	1.04
	1.19

	8
	KLTPS – 4
	164
	144
	1613
	0.98
	1.12

	9
	Dhurvran Oil
	1472
	1302
	51302
	3.49
	3.94

	10
	Dhurvran Gas – 1
	728
	693
	18575
	2.55
	2.68

	11
	Dhurvran Gas – 2
	788
	757
	30734
	3.90
	4.06

	12
	Utran 
	922
	877
	26489
	2.87
	3.02

	
	Total 
	27087
	24547
	486470
	1.80
	1.98


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. Coal is priced based on the grade of coal supplied. Since coal is supplied to each of the stations from different sources (mines) and sometimes in different grades, weighted average price of coal received during the quarter October-December 2006 for each station is considered. The weighted average calorific value of coal received during the period April-December 2006 is considered as it will be more representative. The Commission discussed the parameters for each station i.e. heat rate and transit loss of coal in detail earlier. The price of coal for each station is worked out based on gross generation, station heat rate, transit loss of coal, weighted average price of coal obtained during the quarter October-December 2006 (obtained from GSECL, after filing of the Petition), and weighted average calorific value of the coal obtained for the period April-December 2006.

As the weighted average price of coal during October-December 2006 (actuals) and weighted average colorific value during April-December 2006 are considered for 2007-08. GSECL may claim any increase in price of coal during 2007-08, over the price of coal and calorific value now considered through fuel price adjustment charge.

During April – December 2006, the quality of coal received at Wanakbori station was very poor and of low colorific value.  GSECL shall take up this issue with appropriate authorities to get better quality of coal. However, the additional cost due to higher quantity of coal due to poor colorific value will be compensated by the GUVNL.

b) Lignite 

GMDC supplies lignite for KLTPS. The weighted average price of lignite for the quarter October-December 2006 and the GCV of lignite for the period April-December 2006 is considered for 2007-08. No price escalation for 2007-08 is considered. GSECL may claim any increase in price of coal during 2007–08 through fuel price adjustment charge.

The same values as adopted for KLTPS-1-3 are adopted for KLTPS-4 also.

c) Fuel oil

The weighted average cost of oil (LSHS) for the quarter October –December 2006 is considered for the year 2007–08, for the units at Dhuvaran (units 5 and 6 only are operated).

d) Gas

The weighted average price of gas for Dhuvaran Gas-1 and Utran stations was obtained for the periods April-October 2006 and October-December 2006. As the prices which prevailed during the quarter October-December 2006 are found to be very high and not representative as a base price for future, the weighted average prices of gas which prevailed during the period April-October 2006, are adopted to arrive at the fuel cost for 2007-08.

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 rates and the coal, lignite, fuel oil and gas prices as discussed above.

Similarly, the secondary fuel oil costs are arrived at based on approved specific consumption of secondary fuel oil, and weighted average price of secondary fuel oil during the quarter October-December 2006. GSECL may claim any increase in the base price through fuel price adjustment.

For Dhuvaran Gas-2 station, the same values, as adopted for Dhuvaran Gas-1 station are approved.

The weighted average cost of coal, secondary fuel oil, lignite, fuel oil and gas and weighted average calorific value of coal, lignite, secondary fuel (oil) and fuel oil as approved by the Commission are given below in Tables-28 to 30 and are adopted for calculation of fuel cost for the year 2007-08 

6.4.1
Fuel cost parameters approved by the Commission

Tables 28 to 30 depict the various cost related parameters approved by the Commission. 

a) Coal based stations

Table-28

Cost Parameters approved by the Commission 

	S.N
	Station 
	Heat rate 

KCal/kWh
	Transit loss of coal %
	Specific oil consumption ml/kWh
	Weighted average landed price of coal (Rs/MT)
	Cost of oil Rs/KL
	Weighted average calorific value of coal Kcal/kg.
	GCV of Sec. Fuel oil k.cal/L

	
	
	
	
	
	Indian *

(Mine coal)
	Washed 
	Imported 
	
	
	

	1
	Ukai 1&2
	2700
	1.2
	2.08
	1963
	1976
	-
	19934
	4102
	10400

	
	Ukai 3-5
	2700
	1.2
	2.08
	1963
	1976
	-
	19934
	4102
	10400

	2
	Gandhinagar-1-2
	2800
	1.4
	4.00
	2511
	2232
	2917
	19967
	4711
	10400

	
	Gandhinagar-3-4
	2600
	1.4
	4.00
	2511
	2232
	2917
	19967
	4711
	10400

	3
	Gandhinagar-5
	2460
	1.4
	3.50
	2511
	2232
	2917
	19967
	4714
	10400

	4
	Wanakbori

1-6
	2500
	1.5
	2.00
	2178
	2242
	-
	21564
	3793
	10400

	5
	Wanakbori-7
	2460
	1.5
	3.50
	2178
	2242
	-
	21564
	3816
	10400

	6
	Sikka
	3100
	2.0
	2.77
	2833
	-
	2193
	27194
	4905
	10400



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

b)  Lignite based stations

Table-29

Cost Parameters approved by the Commission 

	S.N
	Station 
	Heat rate 

(kCal/

kWh)
	Transit loss of coal (%)
	Sp. Consump-tion of oil (ml/kWh)
	Cost of lignite (Rs/MT)
	Cost of oil (Rs/KL)
	Weighted average calorific value of lignite kCal/KM
	GCV of secondary fuel

	1
	KLTPS–1-3
	3300
	0
	3.00
	780
	24129
	2946
	10735

	2
	KLTPS - 4
	2950
	0
	5.00
	780
	24129
	2946
	10735


c)  Fuel oil, gas based stations

Table-30

Cost Parameters approved by the Commission

	S.N
	Station 
	Heat rate 

(kCal/kWh)
	Wt.av.Landed Cost of fuel oil Rs/KL 
	Wt.av.Landed Cost of gas Rs/SCM 
	calorific value of fuel oil kCal/kg 
	Wt.Av. calorific value of gas kCal/SCM

	1
	Dhurvran1-6
	3200
	10754
	-
	10355
	-

	2
	Dhurvran Gas-1
	1950
	-
	10.82
	-
	9834

	3
	Dhuvaran Gas-2
	1950
	-
	10.82
	-
	9834

	4
	Utran
	1950
	-
	9.46
	-
	9796


6.5 Fuel costs

Based on the generation and other operational parameters approved by the Commission above, the station wise fuel costs (variable cost) are summarized in Table-31 below. The detailed working of the costs is given in Annexure 1 to 16.

Table - 31

Station wise Fuel / variable costs (2007 – 08)

	S.N
	Station
	Gross generation (MU)
	Net generation (MU)
	Total fuel cost (Rs.lakhs)
	Fuel cost 

Rs/Kwh

(Gross)
	Fuel cost

Rs/Kwh

(Net)

	
	Coal 
	
	
	
	
	

	1
	Ukai
	5213
	4744
	69535
	1.33
	1.47

	2
	Gandhinagar 1-4
	3758
	3340
	55004
	1.46
	1.65

	3
	Gandhinagar –5
	1619
	1481
	21641
	1.34
	1.46

	4
	Wanakbori 1-6
	8940
	8135
	133892
	1.50
	1.65

	5
	Wanakbori – 7
	1619
	1481
	24107
	1.49
	1.63

	6
	Sikka 
	1577
	1408
	28010
	1.78
	1.99

	
	Lignite Station
	
	
	
	
	

	7
	KLTPS 1-3
	1318
	1157
	12357
	0.94
	1.07

	8
	KLTPS 4
	164
	144
	1455
	0.89
	1.01

	
	Fuel oil & gas
	
	
	
	
	

	9
	Dhuvaran 1-6
	1472
	1303
	48919
	3.32
	3.76

	
	Gas 
	
	
	
	
	

	10
	Dhuvaran Gas -1
	728
	693
	15596
	2.14
	2.25

	11
	Dhuvaran Gas-2
	788
	756
	16882
	2.14
	2.23

	12
	Utran
	922
	877
	17357
	1.88
	1.98

	
	Total fuel cost for coal, lignite oil and gas stations
	28118
	25519
	444755
	1.58
	1.74


6.5.1
The station-wise fuel cost as projected by GSECL and as approved by the Commission for the year 2007 – 08 is given in Table-32 below.

Table-32

Fuel cost projected and approved by the Commission for 2007-08

	S.N
	Station 
	Projected by GSECL
	Approved by the Commission

	
	
	Net generation(MU)
	Total fuel cost (Rs.lakh)
	Rs. / kWh

(Net)
	Net generation

(MU)
	Total fuel cost (Rs.lakh)
	Rs. / kWh

(Net)

	
	Thermal
	
	
	
	
	
	

	1
	Ukai
	4743
	76434
	1.61
	4744
	69535
	1.47

	2
	Gandhinagar 1-4
	3307
	62455
	1.89
	3340
	55004
	1.65

	3
	Gandhinagar –5
	1313
	20612
	1.57
	1481
	21641
	1.46

	4
	Wanakbori 1-6
	7533
	132968
	1.77
	8135
	133892
	1.65

	5
	Wanakbori – 7
	1313
	21908
	1.67
	1481
	24107
	1.63

	6
	Sikka 
	1408
	29632
	2.10
	1408
	28010
	1.99

	
	Lignite Station
	
	
	
	
	
	

	7
	KLTPS 1-3
	1157
	13749
	1.19
	1157
	12357
	1.07

	8
	KLTPS 4
	144
	1613
	1.2
	144
	1455
	1.01

	
	Fuel oil & gas
	
	
	
	
	
	

	9
	Dhuvaran 1-6
	1302
	51302
	3.94
	1303
	48919
	3.76

	
	Gas 
	
	
	
	
	
	

	10
	Dhurvran Gas -1
	693
	18575
	2.68
	693
	15596
	2.25

	11
	Dhuvaran Gas – 2
	757
	30734
	4.06
	756
	16882
	2.23

	12
	Utran
	877
	26489
	3.02
	877
	17357
	1.98

	
	Total 
	24547
	486470
	1.98
	25519
	444755
	1.74


The fuel costs approved by the Commission are Rs.444755 lakhs for a net generation of 25519 MU as against Rs.486,470 lakhs projected by GSECL for the net generation of 24537 MU.

6.6. Annual Capacity (Fixed) charges

6.6.1 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

6.6.2 Financial parameters for fixed costs

For determining fixed costs, the Commission has specified the norms for the 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.  The norms financial parameters cover the following: 

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 

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.

6.6.3 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 four power stations (i.e) 5th unit of Gandhinagar TPS, 7th unit of Wanakbori TPS, Utran Gas power station and 7th Unit of Dhuvaran GTPS (Now called Dhuvaran Gas-1). With the transfer of generation assets of GEB, GSECL now owns and operates its own generating stations as well as the 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 and this has been revised considering final Financial Restructuring Plan (FRP) data approved by the Government of Gujarat. The total generation assets of GSECL as on 1st April 2005 include the assets originally owned by GSECL and generating 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 State Government subsequently approved the financial restructuring plan for erstwhile GEB and the successor entities and notified the final opening balance sheet in October 2006.

The final opening balance sheet as on 01/04/2005 is given in Table -33 below:

Table-33

Final Opening Balance Sheet of GSECL as on 1st April 2005

(Rs. in crore)

	S.N
	Particulars 
	Figures as on 1.4.2005 

	
	Assets 
	

	1
	Gross Fixed Assets
	6431.82

	2
	Less Acc. Depreciation
	(1628.20)

	3
	Net Fixed Assets (A)
	4803.62

	4
	Capital works in progress (B)
	208.80

	5
	Assets not in use
	1.02

	6
	Deferred costs
	12.49

	7
	Investments
	5.86

	8
	Investment in successor entities
	

	9
	Total other assets (C)
	19.37

	10
	Net stocks
	312.63

	11
	Net receivable from sale of power
	169.24

	12
	Cash and Bank balance
	2.78

	13
	Loans and advances
	75.16

	14
	Sundry receivables
	428.60

	15
	Total current assets (D)
	988.41

	16
	Subsidy receivable from Govt. of Gujarat (F)
	

	17
	Total Assets (A+B+C+D+E+F)
	6020.20

	
	Liabilities 
	

	18
	Equity  capital
	1904.99

	19
	Surplus / (Deficit)
	152.63

	20
	Total Net worth (A)
	2057.62

	21
	Total Long term loans (E)
	2887.08

	22
	Total short term loans (F)
	4.35

	23
	Security Deports from consumers (G)
	0.04

	24
	Total current liabilities (H)
	1071.11

	25
	Total liabilities (A+E+F+G+H)
	6020.20


GSECL submitted that the total fixed cost of various GSECL stations for the FY 2007-08 has been estimated considering actual cost incurred in 2005-06 and on the basis of certain assumptions as detailed below:

Financial parameters considered are based on the revised FRP data notified by the Government of Gujarat.

In respect of PPA based stations all financial parameters are based on the PPA provisions.  

GSECL has made the following submission in the petition on the methodology adopted for the calculation of interest on loans, 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 9 of the order.

b) Debt equity ratio

According to the final balance sheet as on 1st April 2005 the debt equity ratio comes to about 60:40 for the GSECL as a whole. The allocation of debt and equity to the power stations is discussed later. 

c) Interest on loan including guarantee fees 

GSECL has projected the interest and guarantee fees at Rs. 29683 lakh for the year 2007-08. The details of opening balance of loans, repayment of loans and additional loans proposed to be drawn during the year and interest charges including guarantee fees of the years 2006-07 and 2007-08 are given station wise in Table-34 below:

Table-34

Interest and Guarantee cost as projected by the GSECL

	Interest cost
	Opening Loans (Rs. Lakhs)
	Additions (Rs. Lakhs)
	Interest and Guarantee charges (Rs. Lakhs)
	Rate of interest

	 
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06

	Ukai
	17,635
	19,014
	30,489
	7,003
	14,862
	7,396
	2,193
	2,214
	2,838
	8.60%

	Gandhinagar 1 to 4
	30,307
	32,676
	34,555
	12,035
	5,718
	18,547
	3,769
	3,037
	3,660
	8.60%

	Gandhinagar 5
	9,682
	5,501
	1,950
	-
	-
	-
	624
	271
	78
	7.19%

	Wanakbori 1 to 6
	61,440
	66,244
	68,185
	24,399
	9,518
	2,449
	7,642
	6,077
	5,908
	8.60%

	Wanakbori 7
	13,901
	10,077
	5,402
	-
	-
	-
	1,010
	604
	261
	7.19%

	Sikka
	24,900
	26,846
	24,162
	9,888
	-
	270
	3,097
	2,314
	2,086
	8.60%

	KLTPS 1 to 3
	49,917
	53,820
	51,624
	19,823
	3,540
	1,258
	6,209
	4,775
	4,467
	8.60%

	KLTPS 4
	-
	-
	30,108
	-
	-
	-
	-
	-
	1,266
	0.00%

	Dhuvaran oil
	8,371
	9,025
	10,643
	3,324
	2,800
	1,942
	1,041
	886
	977
	8.60%

	Dhuvaran gas 1
	13,843
	12,346
	10,850
	-
	-
	-
	1,063
	934
	891
	7.19%

	Dhuvaran gas 2
	-
	25,760
	24,472
	-
	-
	-
	-
	-
	1,999
	0.00%

	Utran
	13,611
	12,056
	11,008
	-
	508
	24
	1,349
	1,151
	946
	7.19%

	Ukai Hydro
	9,687
	10,445
	9,400
	3,847
	-
	-
	1,205
	900
	807
	8.60%

	Kadana Hydro
	35,390
	38,157
	41,114
	14,054
	7,525
	-
	4,402
	3,580
	3,498
	8.60%

	Total
	288,684
	321,967
	353,962
	94,373
	44,472
	31,886
	33,604
	26,743
	29,683
	

	Cost of incremental borrowing
	8.60%
	8.60%
	


GSECL submitted that weighted average rate of interest for the year 2005 – 06 has been considered for the same loan in FY 2006-07 and FY 2007-08 and for the incremental loans an interest rate of 8.6% is assumed for both the years. 

The average tenure of this loan is considered as 10 years and the guarantee charges for FY 2006 – 07 and 2007 – 08 are reduced considering the repayment of loans.

Four generating stations viz., Gandhinagar-5, Wanakbori-7, Dhuvaran Gas-1 and Utran are already on GSECL balance sheet.  However, the other generating stations have been transferred through Financial Restructuring Plan (FRP) approved by the State Government.

For the four generating stations i.e Gandhinagar – 5, Wanakbori – 7, Dhuvran Gas 1 and Utran Power Stations the rate of interest according to PPA provisions is considered. GSECL has further submitted that additional loans are assumed in years 2006-07 and 2007-08 considering the proposed major and minor R&M works in the respective years.

GSECL requested the Commission to approve the interest and guarantee cost for each generating station.

d) (i) Depreciation

The GSECL has estimated the depreciation charges at Rs. 32160 lakh for the year 2007 – 08.

GSECL submitted that, for the generating stations transferred to it the values of gross fixed assets and cumulative depreciation are considered according to the revised FRP and in the same proportion as approved by the Commission in the Tariff Order of May / 2006. For the generating stations originally with GSECL actual values of gross block and depreciation as approved by the Commission in the Tariff Order of May / 2006 are considered for calculation in the year 2005-06.

Depreciation rates for the PPA governed stations have been considered according to the respective PPA parameters and for the stations transferred from GEB weighted average rate of depreciation has been adopted for each of the stations. In respect of gas based station Dhuvran 2 depreciation rate of 6% has been considered taking the life of the plant as 15 years.

It is further submitted that addition of assets has been considered for each generating station on the basis of actual addition done during 2005-06. For addition during 2006-07 and 2007-08 GSECL has considered the amount that is proposed for Major R&M, Minor R&M and other capital works in the respective years.

Depreciation has been calculated on the opening balance of gross block and 50% of the addition made during the respective year.

The opening balance of fixed assets, additions, rate of depreciation adopted and the depreciation charges estimated for the years 2006-07 and 2007-08 are given in Table-35 below:

Table-35

Depreciation Charges for 2007-08

	Depreciation
	Depreciation Rate (%)
	Gross Block opening (Rs. Lakhs)
	Additions in year (Rs. Lakhs) 
	Depreciation (Rs. Lakhs)

	
	
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08

	Ukai
	3.63%
	65,849
	67,953
	86,547
	2,103
	18,594
	9,226
	2,429
	2,804
	3,309

	Gandhinagar 1 to 4
	3.52%
	92,189
	94,635
	101,866
	2,446
	7,231
	23,039
	3,288
	3,458
	3,991

	Gandhinagar 5
	5.00%
	63,812
	63,812
	63,812
	-
	-
	-
	3,191
	3,191
	3,191

	Wanakbori 1 to 6
	3.54%
	101,979
	105,498
	117,989
	3,519
	12,491
	3,157
	3,672
	3,956
	4,233

	Wanakbori 7
	5.00%
	63,214
	63,214
	63,214
	-
	-
	-
	3,161
	3,161
	3,161

	Sikka
	3.62%
	48,225
	50,153
	50,153
	1,928
	-
	300
	1,781
	1,816
	1,821

	KLTPS 1 to 3
	3.65%
	85,075
	95,611
	103,673
	10,535
	8,062
	1,772
	3,298
	3,637
	3,816

	KLTPS 4
	4.50%
	-
	-
	    43,012
	-
	-
	-
	-
	-
	970

	Dhuvaran oil
	3.62%
	24,883
	24,934
	28,754
	51
	3,820
	2,531
	902
	972
	1,087

	Dhuvaran gas 1
	5.00%
	30,012
	30,012
	30,012
	-
	-
	-
	1,501
	1,501
	1,501

	Dhuvaran gas 2
	6.00%
	-
	36,800
	36,800
	-
	-
	-
	-
	-
	2,208

	Utran
	5.00%
	26,908
	26,908
	27,634
	-
	726
	34
	1,345
	1,364
	1,383

	Ukai Hydro
	3.63%
	11,775
	11,782
	11,782
	7.5
	-
	-
	428
	428
	428

	Kadana Hydro
	3.64%
	29,177
	29,194
	29,194
	16.9
	-
	-
	1,062
	1,063
	1,063

	Total
	
	643,098
	700,506
	794,443
	20,607
	50,925
	40,060
	26,056
	27,348
	32,160


e) Return on equity

GSECL has estimated the Return on Equity at Rs. 31196 lakh for the year 2007-08.

GSECL submitted that the Equity as on 01/05/2005 notified by the Government of Gujarat has been allocated station-wise on the basis of proportion as agreed by the Commission in May / 2006 Tariff Order. Additional equity has been calculated considering the equity portion in the proposed major and minor R&M works for the years 2005-06, 2006-07 and 2007-08. Addition in equity is considered only when sufficient reserves are available for each generating station.

GSECL has adopted the Rate of Return on Equity at 13% for all the plants of GEB transferred stations. For PPA governed stations, ROE according to PPA provisions has been considered.

The details of opening balance of equity, additions to equity and the ROE claimed for the years 2006-07 and 2007-08 are given in Table-36 below:

Table-36

Return on Equity

	Return on Equity
	RoE  Rate
	Opening Equity (Rs. Lakhs)
	Additions in year (Rs. Lakhs)
	RoE (Rs. Lakhs)

	
	 
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08

	Ukai
	13.00%
	9,815
	10,734
	13,002
	919
	2,268
	1,830
	1,496
	1,690
	1,928

	Gandhinagar 1 to 4
	13.00%
	16,868
	17,513
	19,026
	645
	1,513
	4,492
	2,061
	2,473
	3,057

	Gandhinagar 5
	13.00%
	20,648
	19,615
	19,615
	-  
	-
	-  
	2,305
	2,550
	2,550

	Wanakbori 1 to 6
	13.00%
	34,196
	35,258
	38,232
	1,063
	2,974
	707
	4,568
	4,970
	5,062

	Wanakbori 7
	13.00%
	20,024
	19,022
	19,022
	-  
	-
	-  
	2,235
	2,473
	2,473

	Sikka
	13.00%
	13,859
	14,136
	14,136
	276.5 
	-
	30
	1,850
	1,838
	1,842

	KLTPS 1 to 3
	13.00%
	27,783
	29,400
	33,922
	1,617
	4,522
	514
	3,880
	4,410
	4,477

	KLTPS 4
	13.00%
	-
	-
	12,904
	-  
	-
	-  
	-  
	-
	1,677

	Dhuvaran oil
	13.00%
	4,659
	4,664
	5,684
	5.4 
	1,020
	590
	625
	739
	816

	Dhuvaran gas 1
	13.00%
	9,632
	9,150
	9,150
	-  
	-
	-  
	979
	1,190
	1,190

	Dhuvaran gas 2
	13.00%
	-
	11,040
	11,040
	-  
	-
	-  
	-  
	-
	1,435

	Utran
	13.00%
	7,927
	7,530
	7,748
	-  
	218
	10
	885
	1,007
	1,009

	Ukai Hydro
	13.00%
	5,392
	5,392
	5,392
	-  
	-
	-  
	718
	701
	701

	Kadana Hydro
	13.00%
	19,697
	19,698
	22,923
	0.3 
	3,225
	-  
	2,624
	2,980
	2,980

	Total
	
	190,499
	203,151
	231,794
	4,525
	15,739
	8,173
	24,226
	27,021
	31,196


f)   Income Tax 

GSECL submitted that CERC and all other SERCs allow reimbursement by the power purchaser of tax on income earned from the generation business and requested that Commission to approve the ROE amounts and the reimbursement of Tax on income.

g) Operation and Maintenance expenses:

GSECL has claimed the O&M expenses at Rs. 39176 lakhs for the year 2007-08 under the following heads:

i) Employee cost

ii) Administration and general expenses

iii) Repairs and Maintenance expenses

iv) Water and other charges

v) Insurance expenses


GSECL’s estimates of the O&M cost component-wise and station-wise for the years 2006 – 07 and 2007 – 08 are given in the Table-37 below:

Table-37

O&M Expenses

	O&M Cost for GSECL
	Employee cost (Rs. Lakhs)
	Admn & General Expenses (Rs. Lakhs)
	Repairs and Maintenance Exps (Rs. Lakhs)
	Water and other cost (Rs. Lakhs)
	Total O&M Cost (Rs. Lakhs)

	
	
	
	
	
	

	 
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08

	Ukai
	4,048
	4,250
	4,463
	865
	934
	1,009
	1,212
	1,272
	1,336
	0
	0
	0
	6,125
	6,457
	6,808

	Gandhinagar 1 to 4
	3,189
	3,349
	3,516
	318
	344
	371
	740
	777
	815
	1,078
	1,132
	1,189
	5,325
	5,601
	5,891

	Gandhinagar 5
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1,676
	1,752
	1,830

	Wanakbori 1 to 6
	3,830
	4,021
	4,223
	412
	445
	481
	2,084
	2,188
	2,298
	2,561
	2,689
	2,823
	8,887
	9,344
	9,824

	Wanakbori 7
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1,659
	1,733
	1,811

	Sikka
	1,187
	1,246
	1,309
	182
	196
	212
	595
	625
	656
	36
	38
	40
	2,000
	2,105
	2,216

	KLTPS 1 to 3
	1,351
	1,418
	1,489
	318
	344
	371
	854
	897
	942
	204
	214
	225
	2,728
	2,874
	3,028

	KLTPS 4
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	440

	Dhuvaran oil
	1,496
	1,571
	1,649
	245
	265
	286
	1,287
	1,352
	1,419
	-
	-
	-
	3,029
	3,187
	3,355

	Dhuvaran gas 1
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	628
	656
	685

	Dhuvaran gas 2
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	978

	Utran
	-  
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	821
	858
	896

	Ukai Hydro
	213
	223
	235
	27
	29
	31
	441
	463
	486
	-
	-
	-
	680
	715
	752

	Kadana Hydro
	289
	303
	319
	59
	64
	69
	249
	262
	275
	-
	-
	-
	597
	629
	662

	Total
	15,602
	16,382
	17,202
	2,426
	2,620
	2,830
	7,462
	7,835
	8,227
	3,879
	4,073
	4,277
	34,154
	35,909
	39,176


O&M expenses other than Repair and Maintenance expenses are based on the actual O&M expenses for 2005-06 and considering an escalation of 5% for FY 2006-07 and FY 2007-08. Repair and maintenance expenses have been escalated at 8% for FY 2006–07 and FY 2007–08.

(i) Employees expenses
Employee expenses comprise salaries, dearness allowance etc, bonus terminal benefits in the form of pension and gratuity, leave encashment and staff welfare costs and others.

The audited expenses for 2005 – 06 are taken as a base. It is assumed that the employee costs would increase by 5% for the financial year 2006-07 (as approved by the Commission) and 5% for the year 2007-08.

(ii) Administrative and general expenses

Administrative and general expenses mainly comprise rents, communication, professional charges, conveyance and traveling allowances and other debits. A growth of 5% for 2006 – 07 and 5% for 2007 – 08 is projected.

(iii) Repair and Maintenance(R&M) expenses

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

Considering the vintage of generating plants, GSECL projected R&M expenses at a rate of 8% for the year 2006-07 and 2007-08, over the audited expenses of 2005-06. 

(iv) Water and other charges 

The audited accounts for 2005 – 06 are taken as base. For the years 2006 – 07 and 2007-08 a growth of 5% has been projected.

(v) Insurance expenses

For PPA governed stations, insurance expenses as paid during the FY 2005 – 06 are considered for FY 2006 – 07 and FY 2007 – 08. For other stations, GSECL proposes to recover insurance cost based on actual cost incurred towards insurance charges.

The insurance charges for the four stations are claimed as below:

	Sl.No.
	Station
	Rs. lakhs

	1
	Gandhinagar-5
	228

	2
	Dhuvaran-1
	167

	3
	Wanakbori-7
	221

	4
	Utran
	182


h) Interest on working capital

GSECL has estimated the Interest on working capital at Rs. 15883 lakhs for the year 2007-08. 

The station-wise working capital and the interest on working capital for the years 2006 – 07 and 2007 – 08 are given in Table-38 below:

Table-38

Working Capital and Interest on Working Capital

	Generating 

Station
	Gross working capital (Rs. Lakhs)
	Interest on Working capital (Rs. Lakhs)

	
	05-06
	06-07
	07-08
	05-06
	06-07
	07-08

	Ukai
	27,318
	27,023
	29,726
	2,868
	2,317
	2,549

	Gandhinagar 1 to 4
	24,378
	25,237
	25,523
	2,560
	2,164
	2,189

	Gandhinagar 5
	7,989
	6,357
	6,714
	839
	545
	576

	Wanakbori 1 to 6
	50,757
	54,199
	51,254
	5,329
	4,648
	4,395

	Wanakbori 7
	8,028
	6,777
	7,050
	843
	581
	605

	Sikka
	10,982
	11,591
	12,152
	1,153
	994
	1,042

	KLTPS 1 to 3
	5,288
	7,149
	8,054
	555
	613
	691

	KLTPS 4
	-
	-
	1,251
	-
	-
	107

	Dhuvaran oil
	13,369
	17,193
	18,974
	1,404
	1,474
	1,627

	Dhuvaran gas 1
	2,888
	3,773
	5,519
	303
	324
	473

	Dhuvaran gas 2
	-
	-
	8,997
	-
	-
	771

	Utran
	5,328
	6,842
	7,541
	559
	587
	647

	Ukai Hydro
	704
	664
	666
	74
	57
	57

	Kadana Hydro
	1,849
	1,791
	1,806
	194
	154
	155

	Total
	158,878
	168,597
	185,226
	16,682
	14,457
	15,883

	Rate of Interest on Working capital
	10.50%
	8.58%
	8.58%


GSECL stated that the working capital requirements correspond to the norms notified by GERC, (section 20 (v) of GERC “ Terms and conditions of Tariff Final” dated 31st March 2005). Interest rate on working capital is considered as 8.58% for 2006-07 and 2007-08. Interest rate for working capital has been arrived at by taking the weighted average of the loan limits and the interest rates from financial institutions and adding 0.25% to it considering the fluctuation in the market rate.

6.7 Fixed costs, as submitted by GSECL

Based on the above norms GSECL worked out the total fixed costs for 2007-08 at Rs.148897 lakhs and their breakup among the generating stations is detailed below in Table-39. 

Table-39

Total Fixed Costs

	S.N
	Station 
	O&M

cost
	Depreci-ation
	AAD
	Interest and guarantee cost
	Int. on working capital
	Return on equity
	Insur-ance
	Total fixed costs

	1
	Ukai 
	6808
	3309
	
	2838
	2549
	1928
	
	17432

	2
	Gandhi Nagar 1 to 4
	5891
	3991
	
	3660
	2189
	3057
	
	18788

	3
	Gandhi Nagar-5
	1830
	3191
	
	78
	576
	2550
	228
	8453

	4
	Wanakbori  1-6
	9824
	4233
	
	5908
	4395
	5062
	
	29423

	5
	Wanakbori-7
	1811
	3161
	
	261
	605
	2473
	221
	8531

	6
	Sikka
	2216
	1821
	
	2086
	1042
	1842
	
	9006

	7
	KLTPS 1 to 3
	3028
	3816
	
	4467
	691
	4477
	
	16478

	8
	KLTPS 4
	440
	970
	
	1266
	107
	1677
	
	4461

	9
	Dhuvran oil
	3355
	1087
	
	977
	1627
	816
	
	7861

	10
	Dhuvran 

Gas-1
	685
	1501
	
	891
	473
	1190
	167
	4907

	11
	Dhuvran 

Gas 2
	978
	2208
	
	1999
	771
	1435
	
	7392

	12
	Utran-Gas
	896
	1383
	
	946
	647
	1009
	182
	5062

	13
	Ukai-Hydro
	752
	428
	
	807
	57
	701
	
	2745

	14
	Kadana Hydro
	1662
	1063
	
	3498
	155
	2980
	
	8357

	
	Total 
	39178
	32160
	
	29683
	15883
	31196
	799
	148897


6.8
Commission Analysis and Decisions on Capacity (Fixed) Charges.

6.8.1
The Commission has examined in detail the submission of GSECL and the final balance sheet as on 1.4.2005 notified by the Government of Gujarat for the seven corporate entities including GSECL. The decisions of the Commission on the submissions of GSECL on the fixed charges are given below:

Target Availability:  The target availability approved by the Commission is indicated in Table-9 in Chapter-5. If the target availability is lower than what is approved by the Commission, the fixed charges will be proportionately reduced in proportion to the actual availability.

a)   Interest on loans: GSECL submitted that assets and liabilities of each station have been now revised based on final FRP data notified by the Government of Gujarat.  These balances are allocated to GEB transferred stations on the basis of depreciated capital assets and for the four GSECL owned and operated plants according to their balance sheets.

GSECL claimed interest charges at 8.6% for the years 2006-07 and 2007-08 based on the weighted average rate arrived at for the year 2005-06.  For the four generating stations of Gandhinagar-5, Wanakbori-7, Dhuvaran Gas and Utran, the interest rate adopted according to PPA.

GSECL has combined the Interest Charges based on the above rates and guarantee fees.  The guarantee fees, which comes under Finance charges, however has not been indicated.  

As verified from the Annual Accounts for the year 2005-06, the guarantee fees for the year is 2057 lakhs.  This may be on account of allocation to GSECL of guarantee charges on earlier loans guaranteed by Government of Gujarat. On scrutiny it is found that the interest charges are about Rs.28577 lakhs and the guarantee charges are Rs.1106 lakhs. The guarantee chargers included in the Interest charges for the year 2007-08 are less than actuals for 2005-06 due to repayment of loans.

The Commission approves the Interest and Guarantee charges at Rs. 29683 lakhs as claimed by GSECL for the year 2007-08.

b)  Depreciation Charges: GSECL has claimed Rs. 32160 lakhs towards depreciation charges for 2007-08. The rates of depreciation for the generating stations claimed range from 3.52% to 6%.

Since gas based stations are combined cycle stations, depreciation rate is limited to 3.66% as approved last year as against 5% to 6% claimed by the company.

The Commission has approved the following rates of depreciation for the year 2006-07 in accordance with CERC norms.

Thermal Stations 
-
3.51% to 3.66%

Hydro Stations
-
2.68% to 2.77%

The depreciation charges for 2007-08 with above changes, now work out to Rs.28049 lakhs based on the station-wise rates approved by the Commission for the year 2006-07.

The details of depreciation station-wise now worked out are given in Table-40 below:

	Table-40

Value of Fixed Assets and Depreciation Charges for 2007-08
	

	
	
	
	
	
	
	
	
	(Rs. lakhs)
	

	Sl.No.
	Generating Station
	Rate of Depreciation (%)
	Opening Balance

of  Fixed Assets
	2006-07
	2007-08
	Depreciation charges

	
	
	
	
	Addition
	Closing Balance
	Addition
	Closing Balance
	2006-07
	2007-08

	1
	Ukai
	3.62
	67953
	18594
	86547
	9226
	95773
	2796
	3300

	2
	Gandhinagar 1 to 4
	3.51
	94635
	7231
	101866
	23039
	124905
	3349
	3980

	3
	Gandhinagar 5
	3.62
	63812
	0
	63812
	0
	63812
	2310
	2310

	4
	Wanakbori 1 to 6
	3.53
	105498
	12491
	117989
	3157
	121146
	3945
	4221

	5
	Wanakbori 7
	3.62
	63214
	0
	63214
	0
	63214
	2288
	2288

	6
	Sikka
	3.62
	50153
	0
	50153
	300
	50453
	1816
	1821

	7
	KLTPS 1 to 3
	3.56
	95611
	8062
	103673
	1772
	105445
	3547
	3722

	8
	KLTPS 4
	3.56
	0
	0
	0
	43012
	43012
	0
	766

	9
	Dhuvaran oil
	3.66
	24934
	3820
	28754
	2531
	31285
	966
	1081

	10
	Dhuvaran gas 1
	3.66
	30112
	0
	30112
	0
	30112
	1098
	1098

	11
	Dhuvaran gas 2
	3.66
	36800
	0
	36800
	0
	36800
	1347
	1347

	12
	Utran
	3.58
	26908
	726
	27634
	34
	27668
	976
	990

	13
	Ukai Hydro
	2.68
	11782
	0
	11782
	0
	11782
	316
	316

	14
	Kadana Hydro
	2.77
	29194
	0
	29194
	0
	29194
	809
	809

	 
	Total
	 
	 
	 
	 
	 
	 
	25563
	28049


The Commission approves the depreciation charges at Rs.28049 lakhs for the year 2007-08.

c)  Return on Equity:  GSECL has claimed Return on Equity at 13% for all the generating stations and this is in order.  Return on Equity works out to Rs.31196 lakhs for the year 2007-08 as detailed in the Table-41 given below:

Table-41

Return on Equity 2007-08    (Rs. lakhs)
	Sl.No.
	Generating Station
	Rate of Return (%)
	Opening Balance of Equity
	Addition during the year
	Closing Balance of Equity
	Return on Equity

	1
	Ukai
	13%
	13002
	1830
	14832
	1928

	2
	Gandhinagar 1 to 4
	13%
	19026
	4492
	23518
	3057

	3
	Gandhinagar 5
	13%
	19615
	0
	19615
	2550

	4
	Wanakbori 1 to 6
	13%
	38232
	707
	38939
	5062

	5
	Wanakbori 7
	13%
	19022
	0
	19022
	2473

	6
	Sikka
	13%
	14136
	30
	14166
	1842

	7
	KLTPS 1 to 3
	13%
	33922
	514
	34436
	4477

	8
	KLTPS 4
	13%
	12904
	0
	12904
	1678

	9
	Dhuvaran oil
	13%
	5684
	590
	6274
	816

	10
	Dhuvaran gas 1
	13%
	9150
	0
	9150
	1190

	11
	Dhuvaran gas 2
	13%
	11040
	0
	11040
	1435

	12
	Utran
	13%
	7748
	10
	7758
	1009

	13
	Ukai Hydro
	13%
	5392
	0
	5392
	701

	14
	Kadana Hydro
	13%
	22923
	0
	22923
	2980

	 
	Total
	 
	231796
	8173
	239969
	31196


The Commission approves the Return on Equity at Rs.31196 lakhs for the year   2007-08.

d)  O&M Charges: GSECL has claimed Rs.39176 lakhs towards O&M charges for 2007-08.  GSECL Projected 5% increase under employee cost, Administrative and General charges and water and other charges and 8% increase under Repairs and Maintenance charges.

On scrutiny it is found that the Administrative and General Charges have been increased at 8% p.a. while the employee cost, repairs and maintenance and water charges are escalated at 5% during 2007-08.

The Administrative and General charges and the Repairs and Maintenance charges have been reworked out with 5% and 8% escalation respectively.  With the above change the total O&M charges have worked out to Rs.39496 lakhs against Rs.39176 lakhs submitted by GSECL.

The station-wise O&M charges are given in Table-42 below:

Table-42

Operation and Maintenance Charges

	Generating Station
	Employee cost (Rs. Lakhs)
	Admn & General Expenses (Rs. Lakhs)
	Repairs and Maintenance Exps (Rs. Lakhs)
	Water and other cost (Rs. Lakhs)
	Total O&M Cost (Rs. Lakhs)

	
	
	
	
	
	

	 
	2005-06
	2006-07
	2007-08
	2005-06
	2006-07
	2007-08
	2005-06
	2006-07
	2007-08
	2005-06
	2006-07
	2007-08
	2005-06
	2006-07
	2007-08

	Ukai
	4,048
	4,250
	4,463
	865
	908
	954
	1,212
	1,309
	1,414
	0
	0
	0
	6,125
	6,467
	6,831

	Gandhinagar 1 to 4
	3,189
	3,349
	3,516
	318
	334
	351
	740
	799
	863
	1,078
	1,132
	1,189
	5,325
	5,614
	5,915

	Gandhinagar 5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1,676
	1,752
	1,830

	Wanakbori 1 to 6
	3,830
	4,021
	4,223
	412
	433
	455
	2,084
	2,250
	2,431
	2,561
	2,689
	2,823
	8,887
	9,393
	9,932

	Wanakbori 7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1,659
	1,733
	1,811

	Sikka
	1,187
	1,246
	1,309
	182
	191
	201
	595
	643
	694
	36
	38
	40
	2,000
	2,118
	2,244

	KLTPS 1 to 3
	1,351
	1,418
	1,489
	318
	334
	351
	854
	922
	996
	204
	214
	225
	2,728
	2,888
	3,061

	KLTPS 4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	440

	Dhuvaran oil
	1,496
	1,571
	1,649
	245
	257
	270
	1,287
	1,390
	1,501
	 
	 
	 
	3,029
	3,218
	3,420

	Dhuvaran gas 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	628
	656
	685

	Dhuvaran gas 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	978

	Utran
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	821
	858
	896

	Ukai Hydro
	213
	223
	235
	27
	28
	30
	441
	476
	514
	 
	 
	 
	680
	724
	779

	Kadana Hydro
	289
	303
	319
	59
	62
	65
	249
	269
	290
	 
	 
	 
	597
	634
	674

	Total
	15,602
	16,382
	17,202
	2,426
	2,547
	2,677
	7,462
	8,058
	8,703
	3,879
	4,073
	4,277
	34,155
	36,055
	39,496


The O&M charges are reasonable and the Commission approves the O&M chargers at Rs.39496 lakhs as proposed by GSECL.

e) Insurance Charges: GSECL claimed Rs.799 lakhs towards insurance charges for the year 2007-08.

The Commission approves the Insurance charges at Rs.799 lakhs for the year 2007-08

f)  Interest on Working Capital: GSECL has projected the Interest on Working Capital at Rs.15883 lakhs for 2007-08 based on the fixed charges and variable charges projected by GSECL.

The Interest on Working Capital have been reworked based on the fixed charges and fuel cost considered for approval and  these charges work out to Rs.15264 lakhs.  The component-wise and station-wise details are given in Table-43 below:

Table-43

	Interest on Working Capital - 2007-08

	
	
	
	
	
	
	
	
	
	(Rs. lakhs)

	Sl.No.
	Generating 

Station
	Coal/Oil
	Secondary Oil
	O&M Expenses
	Maintenance & Spares
	Receivables
	Total
	Rate of Interest
	Interest on Working Capital

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	Ukai
	11240
	360
	567
	771
	14463
	27401
	8.58%
	2351

	2
	Gandhinagar 1 to 4
	8872
	500
	491
	1082
	12473
	23418
	8.58%
	2009

	3
	Gandhinagar 5
	3658
	189
	153
	0
	5134
	9134
	8.58%
	784

	4
	Wanakbori 1 to 6
	22032
	322
	819
	1209
	27295
	51677
	8.58%
	4434

	5
	Wanakbori 7
	3842
	204
	151
	0
	5361
	9198
	8.58%
	789

	6
	Sikka
	4627
	198
	185
	589
	6324
	11923
	8.58%
	1023

	7
	KLTPS 1 to 3
	1430
	159
	252
	1024
	4793
	7658
	8.58%
	657

	8
	KLTPS 4
	158
	33
	37
	0
	951
	1179
	8.58%
	101

	9
	Dhuvaran oil
	8153
	-
	280
	284
	9442
	18159
	8.58%
	1558

	10
	Dhuvaran gas 1
	1300
	 
	57
	0
	3334
	4691
	8.58%
	402

	11
	Dhuvaran gas 2
	1407
	 
	82
	390
	3905
	5784
	8.58%
	496

	12
	Utran - Gas
	1484
	 
	75
	0
	3725
	5284
	8.58%
	453

	13
	Ukai Hydro
	 
	 
	63
	146
	443
	652
	8.58%
	56

	14
	Kadana Hydro
	 
	 
	55
	358
	1351
	1764
	8.58%
	151

	 
	Total
	68203
	1965
	3267
	5853
	98994
	177922
	 
	15264


The station-wise fixed costs as approved by the Commission are given in Table-44.

Table-44

Total Fixed charges 2007-08

	
	
	
	
	
	
	
	
	
	
	(Rs. lakhs)

	Sl.No.
	Generating Station
	Interest Guarantee Charges
	Depreciation
	Advance AD
	Return on Equity
	O&M Charges
	Insurance Charges
	Total
	Interest on Working Capita
	Total

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	1
	Ukai
	2838
	3300
	 
	1928
	6831
	0
	14897
	2351
	17248

	2
	Gandhinagar 1 to 4
	3660
	3980
	
	3057
	5915
	0
	16612
	2009
	18621

	3
	Gandhinagar 5
	78
	2310
	 
	2550
	1830
	228
	6996
	784
	7780

	4
	Wanakbori 1 to 6
	5908
	4221
	 
	5062
	9932
	0
	25123
	4434
	29557

	5
	Wanakbori 7
	261
	2288
	 
	2473
	1811
	221
	7054
	789
	7843

	6
	Sikka
	2086
	1821
	 
	1842
	2244
	0
	7993
	1023
	9016

	7
	KLTPS 1 to 3
	4467
	3722
	 
	4477
	3061
	0
	15727
	657
	16384

	8
	KLTPS 4
	1266
	766
	 
	1677
	440
	0
	4149
	101
	4250

	9
	Dhuvaran oil
	977
	1081
	 
	816
	3420
	0
	6294
	1558
	7852

	10
	Dhuvaran gas 1
	891
	1098
	 
	1190
	685
	167
	4031
	402
	4433

	11
	Dhuvaran gas 2
	1999
	1347
	
	1435
	978
	0
	5759
	496
	6255

	12
	Utran
	946
	990
	 
	1009
	896
	182
	4023
	453
	4476

	13
	Ukai Hydro
	807
	316
	 
	701
	779
	0
	2603
	56
	2659

	14
	Kadana Hydro
	3498
	809
	 
	2980
	674
	0
	7961
	151
	8112

	 
	Total
	29682
	28049
	0
	31197
	39496
	798
	129222
	15264
	144486


The Commission approves the fixed charges at Rs.144486 lakhs as against Rs.148897 lakhs claimed by GSECL for the year 2007-08.

7. Capital Expenditure Plan
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7.
Capital Expenditure Plan

GSECL has submitted the capital expenditure plan for new Generation Schemes, Renovation and Modernization (Major & Minor) plans in progress and newly proposed. The capital expenditure plan submitted by GSECL for 2007-08 is discussed in this chapter.

7.1 Generation Schemes

GSECL has submitted proposals covering (a) generation projects under execution and (b) those newly proposed. The capital cost and the capital expenditure for the year 2007-08 are as given in Table-45 below:

Table-45

New Generation Projects – Capital expenditure

(Rs. Lakhs)

	Status
	Unit
	D:E Ratio
	Up To 04-05
	05-06
	06-07
	07-08
	08-09
	09-10
	Total

	KLTPS 4
	1X75 MW
	Loan 70
	5311
	12576
	12213
	0
	0
	0
	30100

	
	 
	Equity 30
	0
	0
	7591
	5321
	0
	0
	12912

	
	Total
	 
	 
	 
	 
	 
	 
	 
	43012

	Ukai TPS 6
	1X500 MW
	Loan 70
	0
	0
	0
	14000
	33700
	87800
	135500

	
	 
	Equity 30
	0
	0
	0
	6000
	14400
	37800
	58200

	
	Total
	 
	 
	 
	 
	 
	 
	 
	193700

	Sikka TPS 3&4 STRS
	2X250 MW
	Loan 70
	0
	0
	7000
	40700
	50000
	37800
	135500

	
	 
	Equity 30
	0
	0
	3000
	17400
	21400
	16400
	58200

	
	Total
	 
	 
	 
	 
	 
	 
	 
	193700

	Dhuvaran-CCPP-II
	1X112.45 MW
	Loan 70
	0
	25800
	0
	0
	0
	0
	25800

	
	 
	Equity 30
	10500
	0
	500
	0
	0
	0
	11000

	
	Total
	 
	 
	 
	 
	 
	 
	 
	36800

	Utran- Ext-Unit- II
	 
	Loan 70
	0
	0
	7232
	36159
	14464
	14464
	72319

	
	 
	Equity 30
	0
	0
	3099
	15497
	6199
	6199
	30994

	
	Total
	 
	 
	 
	 
	 
	 
	 
	103313


The current status of the projects is stated to be as under:

KLTPS – 4 (1X75 MW) – Lignite based

This is an extension at the existing station and is programmed to be commissioned during 2006 – 07. The provision during 2007 – 08 is for payment to BHEL and balance payment to contractor.

Sikka TPS Units 3 & 4 (2X250 MW) – Coal based

All approvals for the project have been received. BHEL is the EPS contractor. Provision is made during 2007 – 08 for payment to BHEL and other contractors for plant & equipment, civil works etc.

The units are programmed to be commissioned during 2009-10.

Ukai TPS – 6 (1X500 MW) – coal based

EIA study is in progress. The provision made during 2007 – 08 is for payment to BHEL, the EPS contractor for Plant & Machinery, Civil works etc.

The unit is programmed to be Commissioned during 2010-11.

Dhuvaran – CCPP – II (1X112.45 MW) – Gas based

The unit is programmed to be commissioned during 2006 – 07. Provision is made during 2007 – 08 for balance payment to BHEL (Main contractor), civil works contractor & other contractors.

Utran Ext. Unit – II (350 + MW) (Gas based)

Contract for stage II unit at Utran is likely to be finalized by December 2006 / January 2007 with the successful bidder. The unit is programmed to be commissioned during 2009 – 10. Provision made during 2007-08 is for payment to consultants, EPS contractor and other minor non-EPS contractors etc.

7.2 Major & Minor Renovation and Modernization (R&M) schemes

GSECL has programmed major and minor renovation and modernization (R&M) works during the years 2005-06 to 2009-10 at various stations. The capital expenditure for the programme at these stations during these years is submitted for approval as given in Table-46 below:

Table-46

Details of Major and Minor R&M works

                                





(Rs. lakhs) 

	Station
	 
	05-06
	06-07
	07-08
	08-09
	09-10
	Total

	Ukai


	Loan
	3,007
	14,862
	7,396
	4,039
	2,607
	31,911

	
	Equity
	919
	3,732
	1,830
	1,253
	959
	8,692

	
	Total
	3,925
	18,594
	9,226
	5,292
	3,565
	40,603

	Gandhinagar


	Loan
	1,590
	5,718
	18,547
	9,723
	-
	35,578

	
	Equity
	645
	1,513
	4,492
	2,414
	-
	9,064

	
	Total
	2,235
	7,231
	23,039
	12,137
	-
	44,642

	Dhuvaran


	Loan
	13
	2,800
	1,942
	802
	141
	5,698

	
	Equity
	5
	1,020
	590
	342
	61
	2,017

	
	Total
	18
	3,820
	2,531
	1,144
	202
	7,715

	Wanakbori


	Loan
	2,538
	9,518
	2,449
	1,298
	277
	16,079

	
	Equity
	1,063
	2,974
	707
	272
	119
	5,134

	
	Total
	3,600
	12,491
	3,157
	1,570
	395
	21,213

	Sikka


	Loan
	645
	-
	270
	383
	-
	1,298

	
	Equity
	277
	-
	30
	43
	-
	349

	
	Total
	922
	-
	300
	425
	-
	1,647

	KLTPS


	Loan
	6,065
	3,540
	1,258
	1,413
	141
	12,418

	
	Equity
	1,617
	4,522
	514
	410
	61
	7,123

	
	Total
	7,682
	8,062
	1,772
	1,823
	202
	19,541

	Utran


	Loan
	671
	508
	24
	-
	172
	1,376

	
	Equity
	288
	218
	10
	-
	74
	590

	
	Total
	959
	726
	34
	-
	246
	1,965

	Kadana


	Loan
	1
	7,525
	-
	-
	-
	7,526

	
	Equity
	0
	3,225
	-
	-
	-
	3,225

	
	Total
	1
	10,750
	-
	-
	-
	10,751

	Total


	Loan
	14,529
	44,472
	31,886
	17,658
	3,338
	111,882

	
	Equity
	4,813
	17,204
	8,173
	4,733
	1,272
	36,195

	
	Total
	19,341
	61,675
	40,060
	22,390
	4,610
	148,077


7.3
The details of major R&M schemes programme are given in Table-47 below:

Table-47

Details of Major R&M Schemes

	 [ Rs. Lakhs ]

	 
	 
	 04-05 
	 05-06 
	 06-07 
	 07-08 
	 08-09 
	 09-10& Beyond 
	 Total 
	 D:E Ratio 

	 RLA study for Ukai TPS 1&2, 120 MW 
	Debt
	176
	9
	-
	-
	-
	-
	185
	65%

	
	Equity
	100
	-
	-
	-
	-
	-
	100
	35%

	
	Total
	276
	9
	-
	-
	-
	-
	285
	100%

	 Major R&M and LE works for Ukai TPS 1&2 (120 MW) 
	Debt
	1,761
	855
	13,200
	5,336
	-
	-
	21,152
	81%

	
	Equity
	-
	214
	3,300
	1,334
	-
	-
	4,848
	19%

	
	Total
	1,761
	1,069
	16,500
	6,670
	-
	-
	26,000
	100%

	 RLA, CA, LE study and works for Ukai TPS 3,4,5 
	Debt
	-
	-
	140
	140
	140
	-
	420
	70%

	
	Equity
	-
	-
	60
	60
	60
	-
	180
	30%

	
	Total
	-
	-
	200
	200
	200
	-
	600
	100%

	 RLA study for GTPS unit 2, 120 MW 
	Debt
	23
	39
	
	
	
	
	62
	38%

	
	Equity
	100
	-
	
	
	
	
	100
	62%

	
	Total
	123
	39
	-
	-
	-
	-
	162
	100%

	 Consultancy for RLA study and R&M works for GTPS 1,2 120 MW 
	Debt
	205
	23
	154
	308
	150
	-
	840
	100%

	
	Equity
	-
	-
	-
	-
	-
	-
	-
	0%

	
	Total
	205
	23
	154
	308
	150
	-
	840
	100%

	 R&M and LE works for GTPS 1&2, 120 MW  
	Debt
	-
	-
	4,000
	16,000
	9,280
	-
	29,280
	80%

	
	Equity
	-
	-
	1,000
	4,000
	2,320
	-
	7,320
	20%

	
	Total
	-
	-
	5,000
	20,000
	11,600
	-
	36,600
	100%

	 R&M for KLTPS 1,2 (70MW) 
	Debt
	2,700
	4,935
	800
	-
	-
	-
	8,435
	70%

	
	Equity
	1,155
	1,122
	1,376
	-
	-
	-
	3,653
	30%

	
	Total
	3,855
	6,057
	2,176
	-
	-
	-
	12,088
	100%

	 R&M for KLTPS Unit 3 
	Debt
	-
	-
	-
	
	
	
	-
	0%

	
	Equity
	-
	-
	2,000
	
	
	
	2,000
	100%

	
	Total
	-
	-
	2,000
	-
	-
	-
	2,000
	100%

	 RLA, CA, LE study and works for Wanakbori TPS 1,2,3 
	Debt
	-
	-
	140
	140
	140
	-
	420
	70%

	
	Equity
	-
	-
	60
	60
	60
	-
	180
	30%

	
	Total
	-
	-
	200
	200
	200
	-
	600
	100%

	Total
	
	6,220
	7,197
	26,230
	27,378
	12,150
	-
	79,175
	


7.4 
GSECL has indicated the capital expenditure requirement for other related capital works such as painting of various power stations, commissioning of circuit breakers, replacement of existing 220 kV control and relay panels, installations of new emergency stacking and reclaiming conveyor in CHP-II at Ukai etc. 


GSECL has given the requirement of other capital works in the petition and subsequently revised them as given in Table-48 below:

Table-48

Other capital works

	
	
	 06-07 
	 07-08 
	 08-09 
	 09-10& 

beyond 
	 Total 
	 D:E ratio 

	 Ukai 
	Debt
	432
	455
	2,394
	2,107
	5,388
	70%

	
	Equity
	185
	195
	1,026
	903
	2,309
	30%

	
	Total
	617
	650
	3,420
	3,010
	7,697
	100%

	 Gandhinagar 
	Debt
	439
	601
	123
	-
	1,162
	70%

	
	Equity
	188
	257
	53
	-
	498
	30%

	
	Total
	627
	858
	175
	-
	1,660
	100%

	 Dhuvaran 
	Debt
	1,134
	18
	14
	-
	1,166
	70%

	
	Equity
	486
	8
	6
	-
	500
	30%

	
	Total
	1620
	25
	20
	-
	1665
	100%

	 Wanakbori 
	Debt
	5,897
	1,231
	263
	277
	7,667
	70%

	
	Equity
	2,527
	527
	113
	119
	3,286
	30%

	
	Total
	8424
	1758
	375
	395
	10,952
	100%

	 Utran 
	Debt
	508
	24
	-
	172
	705
	70%

	
	Equity
	218
	10
	-
	74
	302
	30%

	
	Total
	726
	34
	-
	246
	1,006
	100%

	 KLTPS 
	Debt
	2,650
	1,178
	796
	141
	4,766
	70%

	
	Equity
	1,136
	505
	341
	61
	2,042
	30%

	
	Total
	3786
	1683
	1137
	202
	6,808
	100%

	 Kadana 
	Debt
	3,885
	-
	-
	-
	3.885
	70%

	
	Equity
	1,665
	-
	-
	-
	1,665
	30%

	
	Total
	5,550
	-
	-
	-
	5,550
	100%

	 Misc. works*
	Debt
	3640
	-
	-
	-
	3640
	70%

	
	Equity
	1560
	-
	-
	-
	1560
	30%

	
	Total
	5200
	-
	-
	-
	5200
	100%

	Total
	
	25,550
	5,008
	5,127
	3,853
	40,538
	


*Miscellaneous Works detailed below:
	Painting of various GSECL power Station 
	1900

	E-urja
	1900

	Ash dyke Ukai
	1400

	Total
	5200


GSECL has given in detail the current status of the major & minor programmed for various generating plant of GSECL and likely benefits of R&M schemes.

7.5
Commission’s Analysis – Decisions and Approvals

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

7.5.1
New Generation Projects

The new generation plants at Dhuvran (112.45 MW) and KLTPS (1X75 MW) are already under execution and are programmed for commissioning during 2006 – 07.

The contracts for new projects at Sikka (2X250 MW) and Ukai (1X500 MW) (coal based) are finalized and EPS contract are entrusted to BHEL. The units of Sikka are programmed to be commissioned during 2009-10 and at Ukai on 2010-11.

Contract for additional unit at Utran Stage – II (Gas based) is likely to be finalized by December 06 / January 07 and is programmed to be commissioned during 2000-10.

The proposed additional capacity is essential to meet the growing demand. The state is already facing power shortage and purchasing power from traders and others sources at high cost.

The additional unit at KLTPS is lignite based utilizing locally available lignite. The additional units at Dhuvran & Utran are gas based and well utilize natural gas and LNG. The other two projects at Sikka & Ukai are coal based. Sikka TPS, coal based, might be utilize imported coal with a blend of indigenous coal, Ukai TPS would be utilize indigenous coal. The units are extensions at the existing generating stations utilizing existing infrastructure to some extent.

The capital cost indicated for new generating stations / units are found to be reasonable and approved as detailed in Table-49 below:

Table–49

Capital expenditure for new projects – 2007 – 08

(Rs. crore)

	S.N
	Project 
	Capacity 

(MW)
	Capital cost 
	Budget provisions for 2007 - 08
	Commissioning 

schedule

	
	
	
	
	Loan (70%)
	Equity (30%)
	

	1
	KLTPS–4

(Lignite) 
	1X75
	430.12
	53.21
	53.21
	2006-07

	2
	Ukai TPS – 6 (Coal)
	1X500
	1937.00
	140
	60
	2010-11

	3
	Sikka TPS (Coal)
	2X250
	1937.00
	407
	174
	2009-10

	4
	Dhuvaran CCPP-II 


	1X112.45
	368.00
	-
	5.00
	2006-07

	5
	Utran Extension
	350 +
	1033.13
	361.59
	154.97
	2009-10


7.5.2
Renovation & Modernization (R&M) scheme

GSECL has taken up Renovation & Modernization of following generating (already overdue).

1. Ukai TPS 1&2 (120 MW)

2. Gandhinagar TPS 1&2 (120 MW)

3.   Ukai TPS 3, 4 & 5 (200 / 210 MW)

4. KLTPS 1, 2 & 3 (77 MW)

5. Wanakbori, 1, 2, 3 (210 MW)

GSECL has given the status of RLA, major R&M and LE study of various units GSECL  has also given the likely benefits of R&M programme. The pay back period for the major R&M programme is stated to be about 4 to 5 years. It justifies the investment fully. The performance of some of the units is far below the norms. And R&M  of such units is overdue and should be taken up. The Commission has also given directions repeatedly to take up R&M of the old units to improve their performance. CEA has also been pressing for taking up R&M of some of the units and approved the R&M of such units. The Commission approves the estimated expenditure and budget provisions for R&M for the year 2007 – 08 as detailed in Table-50 below.

Table-50

Capital expenditure for R&M (Major & Minor) works for the year 2007-08

(Rs. crore)

	S.N
	Station
	Total cost 
	Capital expenditure 

(2007 – 08)
	Total 

	
	
	
	Loan (70%)
	Equity (30%)
	

	1
	Ukai 
	406.03
	73.96
	18.30
	92.26

	2
	Gandhinagar 
	446.42
	185.47
	44.92
	230.39

	3
	Wanakbori
	212.13
	24.49
	7.07
	31.57

	4
	Dhuvran
	77.15
	19.42
	5.90
	25.31

	5
	Sikka 
	16.47
	2.70
	0.30
	3.00

	6
	KLTPS
	195.41
	12.58
	5.14
	17.72

	7
	Utran
	19.65
	0.24
	0.1
	0.34

	8
	Kadana
	10.751
	Completed 
	
	

	
	Total 
	1480.77
	
	
	400.60


7.2.1 Other Capital Works

GSECL has also sought approval for other capital works. The Commission approves the expenditure for other capital works during 2007 – 08 as in Table-51 below:

Table-51

Other Capital Works

(Rs. crore)

	S.N
	Station 
	Expenditure during 2007 – 08
	Total 

	
	
	Loan (70%)
	Equity (30%)
	

	1
	Ukai
	4.55
	1.95
	6.50

	2
	Gandhinagar
	6.01
	2.57
	8.58

	3
	Dhuvran
	0.18
	0.08
	0.25

	4
	Wanakbori 
	12.31
	5.27
	17.58

	5
	Utran 
	0.24
	0.10
	0.34

	6
	KLTPS
	11.78
	5.05
	16.83

	
	
	
	
	50.08


The Commission approves the capital investment plan for the year 2007 – 08 as detailed above for new generation projects, Major and Minor R&M works and other capital works. The debt equity ratio of the investment is at 70:30 and is in line with the regulations of the Commission. 

8. Directives 

8.1
The Commission issues the following directions to GSECL to improve the performance of the generating stations.

8.2
Directions:


Directive No-1: Renovation and Modernization (R&M) of Thermal plant.

It is stated that the R&M of Ukai TPS Units 1 & 2 and Gandhinagar TPS, KLTPS unit No.3 is being taken up on priority and the works will be completed early.  

The scheduled programme for completion should be furnished to the Commission by May 2007.

The R&M of Ukai TPS units 3, 4 and 5 and Wanakbori TPS Units 1, 2 and 3 should also be completed according to the milestones indicated.

The R&M programme for other units is to be furnished to the Commission.

Directive No.2: Energy Audit

It is reported that GSECL has carried out Energy Audit of Utran GBPS, Sikka Unit No.1 and 2.

It is also reported that energy audit of Ukai unit No.5, Gandhinagar Unit No.1, Wanakbori Unit No.1 and KLTPS unit No.3 are to be completed during 2006-07.

The findings of the Energy Audit, and the benefits/ savings achieved should be reported to the Commission.  The benefits / savings need to be quantified and a report should be submitted to the Commission in the next six months. Energy audit shall be conducted for all generating units to reduce Auxiliary consumption and costs. The programme for Energy Audit of other stations should be submitted early. 

GSECL is silent on installation of gravimetric feeders. The action taken on this may be reported.

Directive No.3: Operational Costs

A Directive was issued in the last Tariff Order to the effect that GSECL should report various steps taken in reducing the O&M expenses including employee’s costs.  No specific compliance has been furnished by GSECL.  It should be possible to rationalize the manpower requirement by outsourcing some of the jobs etc.  

Efforts should be made in this direction and action taken reported.

Directive No.4: Quality of Coal

The Commission observed that the quality of coal obtained during 2006-07, especially for the Wanakbori Station is inferior, with a GCV of about only 3700/3800 K.Cal/Kg. as against more than 4200 K.Cal/Kg during 2005-06. At the same time, there has no significant variation in the cost / MT.  GSECL, shall probe the reason for supply of such inferior quality of coal during 2006-07 and submit a report to the Commission within the next two months.  It should also take up the matter with coal companies and Ministry of Coal, Government of India and initiate steps to obtain better quality of coal.  

Since transport costs for coal are high, efforts shall be made to obtain better quality coal for its stations. As washed coal gives better performance and reduces transport costs efforts shall also be made to obtain washed coal to meet the total requirement. 

The efforts made and the outcome in this regard may be reported to the Commission within the next two months.

Directive No.5:  Performance of Stations

The Heat Rate for smaller capacity units at Thermal Stations is approved, based on average existing Heat Rates, as recommended by the CEA Technical Committee.  GSECL shall strive to improve the performance and bring down the Heat Rates to within 110% of guaranteed Heat rates within 3 years from the zero date of the R&M programme of the units.

Directive No.6:  Transit Loss of Coal

GSECL is directed once again to make all out efforts to bring down the transit loss of coal, to the level closer to the norms specified by the Commission at least by the next Tariff Petition.

Directive No.7:  Power Purchase Agreement between GSECL & GUVNL

GUVNL may enter into an Agreement with GSECL for purchase of power from its generating stations as in the case of purchase of power from CGS and IPPs and submit the power purchase agreement for the approval of the Commission.

COMMISSION’S ORDER
The Commission approves the Operational and Financial parameters as discussed in this order and the station-wise Generation Tariff for the year 2007-08 as below:

	Sl.No.
	Station
	Annual Fixed Charges 
(Rs. Lakhs)
	Variable Charges
Rs./kWh.

	
	Thermal 
	
	

	1. 
	Ukai TPS
	17248
	1.47

	2. 
	Gandhinagar 1-4
	18621
	1.65

	3. 
	Gandhinagar –5
	7780
	1.46

	4. 
	Wanakbori 1-6
	29557
	1.65

	5. 
	Wanakbori – 7
	7843
	1.63

	6. 
	Sikka
	9016
	1.99

	
	Lignite Based
	
	

	7. 
	KLTPS - 1-3
	16384
	1.07

	8. 
	KLTPS – 4
	4250
	1.01

	
	Oil and Gas Based
	
	

	9. 
	Dhuvaran Oil 
	7852
	3.76

	10. 
	Dhuvaran Gas-1
	4433
	2.25

	11. 
	Dhuvaran Gas-2
	6255
	2.23

	12. 
	Utran Gas
	4476
	1.98

	
	Hydro
	
	

	13. 
	Ukai Hydro
	2659
	-

	14. 
	Kadana Hydro
	8112
	-


This order shall come into force with effect from 1st April 2007.
	Sd/-
G Subba Rao

Chairman

Date: 31st March, 2007

Ahmedabad
	Sd/-
Dr. Man Mohan

Member
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	Annexure - 1
	
	

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1472

	2
	Heat Rate
	B
	Kcal/kWh
	2700

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.08

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4102

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	3974400

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	31842.304

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3942557.696

	9
	Actual Oil Consumption
	I =A*C
	KL
	3061.76

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	961130.5939

	11
	Indigenous Coal including transit loss of 1.2%
	J1=J*0.31/0.988
	MT
	301569

	12
	Washed Coal
	J2=J*0.69
	MT
	663180

	13
	Cost of Oil per KL
	K
	Rs./KL
	19934

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	1963

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	1976

	16
	Total Cost of Oil
	M=I*K/105
	Rs. Lakhs
	610.331

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	5920

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 105
	Rs. Lakhs
	13104

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	19024

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	19635

	21
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.33

	22
	Auxiliary consumption (percent)
	P
	%
	9.00

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	132

	24
	Net Generation
	R = A - Q
	MU
	1340

	25
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	1.47

	
	
	
	
	

	The ratio of indigenous coal and washed coal is 31:69
	
	


	
	
	Annexure - 2
	
	

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	3741

	2
	Heat Rate
	B
	Kcal/kWh
	2700

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.08

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4102

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	10100700

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	80925.312

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	10019774.69

	9
	Actual Oil Consumption
	I =A*C
	KL
	7781.28

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	2442656

	11
	Indigenous Coal including transit loss of 1.2%
	J1=J*0.31/0.988
	MT
	766420

	12
	Washed Coal
	J2=J*0.69
	MT
	1685433

	13
	Cost of Oil per KL
	K
	Rs./KL
	19934

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	1963

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	1976

	16
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1551.120

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	15045

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 105
	Rs. Lakhs
	33304

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	48349

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	49900

	21
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.33

	22
	Auxiliary consumption (percent)
	P
	%
	9.00

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	337

	24
	Net Generation
	R = A - Q
	MU
	3404

	25
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	1.47

	
	
	
	
	

	The ratio of indigenous coal and washed coal is 31:69
	
	


	Annexure 3

	
	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Ukai  1-5 (Total)

	
	
	
	
	
	

	S. No.
	Item
	 
	2007-08

	
	
	Unit
	Ukai 1&2
	Ukai 3-5
	Total

	1
	Gross Generation
	MU
	1472
	3741
	5213

	2
	Net Generation
	MU
	1340
	3404
	4744

	3
	Total Fuel cost
	Lakhs
	19635
	49900
	69535

	4
	Fuel cost /kWh (Gross)
	Rs/kWh
	1.33
	1.33
	1.33

	5
	Fuel cost /kWh (Net)
	Rs/kWh
	1.47
	1.47
	1.47


	
	
	Annexure - 4
	
	

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1367

	2
	Heat Rate
	B
	Kcal/kWh
	2800

	3
	Specific Oil Consumption
	C
	ml/kWh
	4.00

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4711

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	3827600

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	56867.2

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3770732.8

	9
	Actual Oil Consumption
	I =A*C
	KL
	5468

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	800410

	11
	Indigenous Coal including transit loss of 1.4%
	J1= J*0.28/0.986
	MT
	227297

	12
	Washed Coal
	J2 = J*0.49
	MT
	392201

	13
	Imported Coal
	J3 = J*0.23
	MT
	184094

	14
	Cost of Oil per KL
	K
	Rs./KL
	19967

	15
	price of Indigenous coal per MT
	L1
	Rs./MT
	2511

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2232

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	2917

	18
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1092

	19
	Price of Indigenous Coal
	N1=J1*L1/105
	Rs. Lakhs
	5707

	20
	Price of Washed Coal
	N2=J2*L2/105
	Rs. Lakhs
	8754

	21
	Price of Imported Coal
	N3=J3*L3/105
	Rs. Lakhs
	5370

	22
	Cost of Coal
	N = N1+N2+N3
	Rs. Lakhs
	19831

	23
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	20923

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

	25
	Auxiliary consumption (percent)
	P
	%
	11.12

	26
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	152

	27
	Net Generation
	R = A - Q
	MU
	1215

	28
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	1.72

	
	
	
	
	

	The ratio of Indigenous coal, washed coal and imported coal is 28:49:23
	


	
	
	Annexure - 5
	
	

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	2391

	2
	Heat Rate
	B
	Kcal/kWh
	2600

	3
	Specific Oil Consumption
	C
	ml/kWh
	4.00

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4711

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	6216600

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	99465.6

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	6117134.4

	9
	Actual Oil Consumption
	I =A*C
	KL
	9564

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	1298479

	11
	Indigenous Coal including transit loss of 1.4%
	J1= J*0.28/0.986
	MT
	368736

	12
	Washed Coal
	J2 = J*0.49
	MT
	636255

	13
	Imported Coal
	J3 = J*0.23
	MT
	298650

	14
	Cost of Oil per KL
	K
	Rs./KL
	19967

	15
	price of Indigenous coal per MT
	L1
	Rs./MT
	2511

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2232

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	2917

	18
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1910

	19
	Price of Indigenous Coal
	N1=J1*L1/105
	Rs. Lakhs
	9259

	20
	Price of Washed Coal
	N2=J2*L2/105
	Rs. Lakhs
	14201

	21
	Price of Imported Coal
	N3=J3*L3/105
	Rs. Lakhs
	8712

	22
	Cost of Coal
	N = N1+N2+N3
	Rs. Lakhs
	32172

	23
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	34081

	24
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.43

	25
	Auxiliary consumption (percent)
	P
	%
	11.12

	26
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	266

	27
	Net Generation
	R = A - Q
	MU
	2125

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

	
	
	
	
	

	The ratio of Indigenous coal, washed coal and imported coal is 28:49:23
	


	Annexure 6

	
	
	
	
	
	

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

	
	
	
	
	
	

	S. No.
	Item
	 
	2007-08

	
	
	Unit
	Gandhinagar 1&2
	Gandhinagar 3&4
	Total

	1
	Gross Generation
	MU
	1367
	2391
	3758

	2
	Net Generation
	MU
	1215
	2125
	3340

	3
	Total Fuel cost
	Lakhs
	20923
	34081
	55004

	4
	Fuel cost /kWh (Gross)
	Rs/kWh
	1.53
	1.42
	1.46

	5
	Fuel cost /kWh (Net)
	Rs/kWh
	1.72
	1.60
	1.65


	Annexure 7

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1619

	2
	Heat Rate
	B
	Kcal/kWh
	2460

	3
	Specific Oil Consumption
	C
	ml/kWh
	3.5

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4714

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

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	58931.60

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	3923808.40

	9
	Actual Oil Consumption
	I =A*C
	KL
	5667

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	832373

	11
	Indigenuous Coal including transit loss of 1.4%
	J1=J*0.28/0.986
	MT
	236374

	12
	Washed Coal
	J2=J*0.51
	MT
	424510

	13
	Imported Coal
	J3=J*0.21
	MT
	174798

	14
	Cost of Oil per KL
	K
	Rs./KL
	19967

	15
	price of Indeginous coal per MT
	L1
	Rs./MT
	2511

	16
	Price of Washed coal per MT
	L2
	Rs./MT
	2232

	17
	Price of Imported coal per MT
	L3
	Rs./MT
	2917

	18
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1131

	19
	Price of Indegenous Coal
	N1=J1*L1/105
	Rs. Lakhs
	5935

	20
	Price of Washed Coal
	N2=J2*L2/105
	Rs. Lakhs
	9475

	21
	Price of Imported Coal
	N3=J3*L3/105
	Rs. Lakhs
	5099

	22
	Cost of Coal
	N=N1+N2+N3
	Rs. Lakhs
	20509

	23
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	21641

	24
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.34

	25
	Auxiliary consumption (percent)
	P
	%
	8.50

	26
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	138

	27
	Net Generation
	R = A - Q
	MU
	1481

	28
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	1.46

	
	
	
	
	

	The ratio of indigenous coal, washed coal and imported coal is 28:51:21
	


	
	
	Annexure - 8
	
	

	
	
	
	
	

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

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	8940

	2
	Heat Rate
	B
	Kcal/kWh
	2500

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.00

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	3793

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	22350000

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	185952

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	22164048

	9
	Actual Oil Consumption
	I =A*C
	KL
	17880

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	5843408.384

	11
	Indigenous Coal including transit loss of 1.5%
	J1=J*0.54/0.985
	MT
	3203493

	12
	Washed Coal
	J2=J*0.46
	MT
	2687968

	13
	Cost of Oil per KL
	K
	Rs./KL
	21564

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2178

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	2242

	16
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	3856

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	69772

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 105
	Rs. Lakhs
	60264

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	130036

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	133892

	21
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.50

	22
	Auxiliary consumption (percent)
	P
	%
	9.00

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	805

	24
	Net Generation
	R = A - Q
	MU
	8135

	25
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	1.65

	
	
	
	
	

	The ratio of indigenous coal and washed coal is 54:46
	
	


	
	
	Annexure - 9
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Wanakbori - 7 TPS

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1619

	2
	Heat Rate
	B
	Kcal/kWh
	2460

	3
	Specific Oil Consumption
	C
	ml/kWh
	3.5

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	3816

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

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

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

	9
	Actual Oil Consumption
	I =A*C
	KL
	5666.5

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	1028251.677

	11
	Indigenous Coal including transit loss of 1.5%
	J1=J*0.53/0.985
	MT
	553272

	12
	Washed Coal
	J2=J*0.47
	MT
	483278

	13
	Cost of Oil per KL
	K
	Rs./KL
	21564

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2178

	15
	Cost Of Washed Coal Per MT
	L2
	Rs./MT
	2242

	16
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1221.924

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	12050

	18
	Cost of Washed Coal  
	N2=J2 * L2 / 105
	Rs. Lakhs
	10835

	19
	Cost of Coal   
	N=N1+N2+N3
	Rs. Lakhs
	22885

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	24107

	21
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	1.49

	22
	Auxiliary consumption (percent)
	P
	%
	8.50

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	138

	24
	Net Generation
	R = A - Q
	MU
	1481

	25
	Fuel cost / Unit Net
	O(R/*10)
	Rs / KWh
	1.63

	
	
	
	
	

	The ratio of indigenous coal and washed coal is 53:47
	
	


	
	
	Annexure - 10
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Sikka TPS

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1577

	2
	Heat Rate
	B
	Kcal/kWh
	3100

	3
	Specific Oil Consumption
	C
	ml/kWh
	2.77

	4
	Calorific Value of Oil
	D
	KCal/litre
	10400

	5
	Calorific Value of Coal
	E
	KCal/Kg.
	4905

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	4888700

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	45430.216

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	4843269.784

	9
	Actual Oil Consumption
	I =A*C
	KL
	4368.29

	10
	Actual Coal Consumption 
	J=(H*1000/E)
	MT
	987414.8387

	11
	Indigenous Coal including transit loss of 2%
	J1=J*0.75/0.980
	MT
	755675

	12
	Imported Coal
	J2=J*0.25
	MT
	246854

	13
	Cost of Oil per KL
	K
	Rs./KL
	27194

	14
	Cost Of Indigenous Coal Per MT
	L1
	Rs./MT
	2833

	15
	Cost Of Imported Coal Per MT
	L2
	Rs./MT
	2193

	16
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	1187.913

	17
	Cost of Indigenous coal  
	N1=J 1* L1 / 105
	Rs. Lakhs
	21408

	18
	Cost of Imported Coal  
	N2=J2 * L2 / 105
	Rs. Lakhs
	5414

	19
	Cost of Coal   
	N=N1+N2
	Rs. Lakhs
	26822

	20
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	28010

	21
	Fuel cost / Unit Gross
	O(A*10) 
	Rs/KWh
	1.78

	22
	Auxiliary consumption (percent)
	P
	%
	10.70

	23
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	169

	24
	Net Generation
	R = A - Q
	MU
	1408

	25
	Fuel cost / Unit Net
	O/(R*10) 
	Rs / KWh
	1.99

	
	
	
	
	

	
	The ratio of indigenous coal and imported coal is 75:25
	
	


	
	
	Annexure - 11
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - KLTPS - 1 - 3

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1318

	2
	Heat Rate
	B
	Kcal/kWh
	3300

	3
	Specific Oil Consumption
	C
	ml/kWh
	3.00

	4
	Calorific Value of Oil
	D
	KCal/litre
	10735

	5
	Calorific Value of Lignite
	E
	KCal/Kg.
	2946

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	4349400

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	42446

	8
	Heat from Lignite
	H=(F-G)
	G.Cal
	4306954

	9
	Actual Oil Consumption
	I =A*C
	KL
	3954

	10
	Actual Lignite Consumption including Transit Loss of 0%
	J=(H*1000/E)
	MT
	1461967

	11
	Cost of Oil per KL
	K
	Rs./KL
	24129

	12
	Cost of Lignite  per MT
	L
	Rs./MT
	780.00

	13
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	954.06

	14
	Total Cost of Lignite
	N=J * L / 105
	Rs. Lakhs
	11403

	15
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	12357

	16
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	0.94

	17
	Auxiliary consumption (percent)
	P
	%
	12.25

	18
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	161

	19
	Net Generation
	R = A - Q
	MU
	1157

	20
	Fuel cost / Unit Net
	O(R*10)
	Rs / KWh
	1.07


	
	
	Annexure - 12
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - KLTPS - 4

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	164

	2
	Heat Rate
	B
	Kcal/kWh
	2950

	3
	Specific Oil Consumption
	C
	ml/kWh
	5.00

	4
	Calorific Value of Oil
	D
	KCal/litre
	10735

	5
	Calorific Value of Lignite
	E
	KCal/Kg.
	2946

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	483800

	7
	Heat from Oil
	G=(A*C*D)/1000
	G.Cal
	8803

	8
	Heat from Coal
	H=(F-G)
	G.Cal
	474997

	9
	Actual Oil Consumption
	I =A*C
	KL
	820

	10
	Actual Lignite Consumption including Transit Loss of 0%
	J=(H*1000/E)
	MT
	161235

	11
	Cost of Oil per KL
	K
	Rs./KL
	24129

	12
	Cost of Lignite per MT
	L
	Rs./MT
	780.00

	13
	Total Cost of Oil
	M=I * K / 105
	Rs. Lakhs
	197.86

	14
	Total Cost of Lignite
	N=J * L / 105
	Rs. Lakhs
	1258

	15
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	1455

	16
	Fuel cost / Unit Gross
	O/(A*10)
	Rs/KWh
	0.89

	17
	Auxiliary consumption (percent)
	P
	%
	12.25

	18
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	20

	19
	Net Generation
	R = A - Q
	MU
	144

	20
	Fuel cost / Unit Net
	O/R*10)
	Rs / KWh
	1.01

	*
	The calorific value of oil and lignite and price of oil and lignite are considered on the basis

	
	of those for KLTPS- 1-3.
	
	
	


	
	
	Annexure - 13
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Dhuvaran 1-6 TPS

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	1472

	2
	Heat Rate
	B
	Kcal/kWh
	3200

	3
	Specific gas Consumption
	C
	SCM/kWh
	0.000

	4
	Calorific Value of gas
	D
	KCal/SCM
	0

	5
	Calorific Value of Oil
	E
	Kcal/ L
	10355

	6
	Overall Heat 
	F=(A * B )
	G. Cal.
	4710400

	7
	Heat from Gas
	G=(A*C*D)/10
	G.Cal
	0

	8
	Heat from Oil
	H=(F-G)
	G.Cal
	4710400

	9
	Actual Gas Consumption
	I =A*C*105
	SCM 
	0

	10
	Actual Oil Consumption 
	J=(H*1000/E)
	KL
	454891

	11
	Cost of Gas per SCM
	K
	Rs./SCM
	0

	12
	Cost of Oil per KL
	L
	Rs./KL
	10754

	13
	Total Cost of gas
	M=I * K / 105
	Rs. Lakhs
	0.00

	14
	Total Cost of Oil
	N=J * L / 105
	Rs. Lakhs
	48919.02

	15
	Total Fuel Cost
	O = M + N
	Rs. Lakhs
	48919.02

	16
	Fuel cost / Unit Gross
	O/(A*10) 
	Rs/KWh
	3.32

	17
	Auxiliary consumption (percent)
	P
	%
	11.50

	18
	Auxiliary consumption
	Q = (A*P) / 100
	MU
	169

	19
	Net Generation
	R = A - Q
	MU
	1303

	20
	Fuel cost / Unit Net
	O/(R*10)
	Rs / KWh
	3.76


	
	
	Annexure - 14
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Dhuvaran Gas-1

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	728

	2
	Heat Rate
	B
	Kcal/kWh
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	0.198

	4
	Calorific Value of Gas
	D
	KCal/SCM
	9834

	5
	Actual Gas Consumption
	E =A*C*106
	SCM 
	144144000

	6
	Cost of gas per SCM
	F
	Rs./SCM
	10.82

	7
	Total Cost of Gas
	G=E*F/ 105
	Rs. Lakhs
	15596.38

	8
	Fuel cost / Unit Gross
	H=G/(A*10)
	Rs/KWh
	2.14

	9
	Auxiliary consumption (percent)
	I
	%
	4.80

	10
	Auxiliary consumption
	J = (A*I) / 100
	MU
	35

	11
	Net Generation
	K = A - J
	MU
	693

	12
	Fuel cost / Unit Net
	L=G/K*10
	Rs / KWh
	2.25

	
	
	
	
	


	
	
	Annexure - 15
	
	

	
	
	
	
	

	Fuel costs ( Coal, Lignite & Secondary Oil) - Dhuvaran-Gas-2

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	788

	2
	Heat Rate
	B
	Kcal/kWh
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	0.198

	4
	Calorific Value of Gas
	D
	KCal/SCM
	9834

	5
	Actual Gas Consumption
	E =A*C*106
	SCM 
	156024000

	6
	Cost of gas per SCM
	F
	Rs./SCM
	10.82

	7
	Total Cost of Gas
	G=E*F / 105
	Rs. Lakhs
	16881.80

	8
	Fuel cost / Unit Gross
	H=G/(A*10)
	Rs/KWh
	2.14

	9
	Auxiliary consumption (percent)
	I
	%
	4.00

	10
	Auxiliary consumption
	J = (A*I) / 100
	MU
	32

	11
	Net Generation
	K = A - J
	MU
	756

	12
	Fuel cost / Unit Net
	L=G/(K*10)
	Rs / KWh
	2.23


	
	
	Annexure - 16
	
	

	
	
	
	
	

	Fuel costs  - Utran (Gas) TPS

	
	
	
	
	

	Sl.No.
	Item 
	Derivation
	Unit
	2007-08

	1
	Generation (Gross)
	A
	MU
	922

	2
	Heat Rate
	B
	Kcal/kWh
	1950

	3
	Specific Gas Consumption
	C
	SCM/kWh
	0.199

	4
	Calorific Value of Gas
	D
	KCal/SCM
	9796

	5
	Actual Gas Consumption
	E =A*C*106
	SCM 
	183478000

	6
	Cost of gas per SCM
	F
	Rs./SCM
	9.46

	7
	Total Cost of Gas
	G=E*F / 105
	Rs. Lakhs
	17357

	8
	Total Fuel Cost
	H = G 
	Rs. Lakhs
	17357

	9
	Fuel cost / Unit Gross
	I=H/A*10
	Rs/KWh
	1.88

	10
	Auxiliary consumption (percent)
	J
	%
	4.90

	11
	Auxiliary consumption
	K = (A*J)/100
	MU
	45

	12
	Net Generation
	L = A - K
	MU
	877

	13
	Fuel cost / Unit Net
	M=H/(L*10)
	Rs / KWh
	1.98
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