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Figure ES2: Methodology for assessment for cost to serve 
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Box 1.1: Legislative and policy directions  
 
Electricity Regulatory Commissions Act, 1998 
Section 29.e:  
“…the consumers pay for the use of electricity in a reasonable manner based on the 
average cost of supply;”  
 
Electricity Act, 2003 
Section 61.g 
“…that the tariff progressively reflects the cost of supply of electricity and also, reduces 
cross-subsidies within the period to be specified by the Appropriate Commission.”  
 
Section 62. (3) 
“The Appropriate Commission shall not, while determining the tariff under this Act, show 
undue preference to any consumer of electricity but may differentiate according to the 
consumer's load factor, power factor, voltage, total consumption of electricity during any 
specified period or the time at which the supply is required or the geographical position of 
any area, the nature of supply and the purpose for which the supply is required.”  
 
Section 39 (2) (d) (ii) 
–Any consumer as and when such open access is provided by the State Commission under 
sub section 2 of 42 on payment of the transmission charges and a surcharge thereon, as 
may be specified by the State Commission. 
 
Section 8.3, National Tariff Policy 
 “ For achieving the objective that the tariff progressively reflects the cost of supply of 
electricity,  the SERC would notify roadmap within six months with a target that latest by the 
end of year 2010-2011 tariffs are within ± 20 % of the average cost of supply. The road 
map would also have intermediate milestones, based on the approach of a gradual 
reduction in cross subsidy.” 
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Figure: Approach for the study 
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Step1: Selection of utilities 
/������������������������$����E?�4���!!�$��	����!�����������	�

��"�������!��	����!����!������� �����������!������������������
&�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Step 2: National and International approaches of agriculture tariff designing 
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Step 3: Developing cost of supply model for agricultural consumers 
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Name of the State Name of the DISCOM 

Andhra Pradesh Andhra Pradesh Central 

Distribution Company Ltd( 

APCPDCL) 

 Andhra Pradesh Northern 

Power Distribution 

Company Ltd ( APNPDCL) 

Karnataka Bangalore Electricity 

Supply Company 
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Vitran Nigam Ltd 
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Step 4: Collection of key input parameters 
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Step 5: Model Validation 
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Step 6: Finalisation of Model  
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Box 1.1:  Merits and Demerits of Two Approaches 

Embedded Cost Approach 
Advantages 
The advantage of the embedded cost approach is that embedded costs and allocation 
factors can be measured based on data that is recorded in the books of the utility. 
Thus the data shall be readily available and verifiable as well as the historic cost of 
past year ensures that the costs are realistic. 
 
Disadvantages 
The main disadvantage with the Embedded Cost Approach is that it is not forward 
looking as it uses historic cost. It does not accounts for the inflation and thus do not 
reflect the true economic cost of the power delivered to the consumer. Embedded 
cost-based tariffs reflect the average historic costs of supply, which tend to 
significantly differ from the economic costs.   For determination of economic costs 
(cost to serve) incurred in delivering electricity or service to each class of consumers 
a number of factors have to be taken into consideration in working out the actual cost 
incurred to serve each class of consumers.  The main factors are:  voltage at which 
the class of consumers is served, T&D losses at each voltage level, the contribution of 
the class to the coincident peak demand/non-coincident peak demand, 
demand/energy, and energy consumed by the class, nature of load etc. 
 

Marginal Cost Approach 
Advantages 
Marginal cost represents the economic value that the utility has to incur in order to 
provide consumers with an additional unit of electricity. As a result, marginal cost 
based tariffs provide efficient price signals to consumers. The method also has an 
advantage of looking into the future for projecting the costs.  
 
Disadvantages 
The main disadvantage of the marginal cost approach is that it requires large 
quantum of data, which is not readily available. More so, when the forecasted values 
are used, the results are not very accurate. Also, Marginal Cost approach would not 



25 Introduction 

Project Report No. 2008ER08 

ensure appropriate cost for the utility, as the marginal cost tends to be lower or higher 
than the average cost of supply. 
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2.  Madhya Pradesh, Madhya Pradesh State Electricity Board (MPSEB) 
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Table 2.1 : Classification of cost, MPSEB 
Classification Basis Basis 

Generation    

Purchase of Power Fixed & variable charges of PP bill 

Generation of Power Energy 

R&M Generation Load Factor 

R&M Trans & Dist. Energy 

Employee Costs, etc Load Factor 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Generation Net Fixed Assets 

Interest & Financial charges Generation Net Fixed Assets 

Sundry Expense (incl Bad debts) Generation Net Fixed Assets 

Non Tariff Income Demand 

Reasonable Return (3%) Generation Rate Base 

Transmission   

Purchase of Power Demand 

Generation of Power Demand 

R&M Generation Demand 

R&M Trans & Dist. Demand 

Employee Costs, etc Demand 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Demand 

Interest & Financial charges Transmission Net Fixed Assets 

Sundry Expense (incl Bad debts) Transmission Net Fixed Assets 

Non Tariff Income Demand 

Reasonable Return (3%) Transmission Net Fixed Assets 

Distribution   

Purchase of Power Fixed & variable charges of PP bill 

Generation of Power Energy 

R&M Generation Distribution Rate Base 

R&M Trans & Dist. Distribution Rate Base 

Employee Costs, etc Demand 30%, Customer 70% 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Distribution Rate Base 

Interest & Financial charges Distribution Net Fixed Assets 

Sundry Expense (incl Bad debts) Distribution Net Fixed Assets 

Non Tariff Income Demand 50%, Customer 50% 

Reasonable Return (3%) Distribution Rate Base 
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3. Assam, Assam Electricity Regulatory Commission (AERC)1 
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�



33 Literature review 

Project Report No. 2008ER08 

 Classification Basis Basis 

Purchase of Power Fixed & variable charges of PP bill 

Generation of Power Energy 

R&M Generation Load Factor 

R&M Trans & Dist. Energy 

Employee Costs, etc Load Factor 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Generation Net Fixed Assets 

Interest & Financial charges Generation Net Fixed Assets 

Sundry Expense (incl Bad debts) Generation Net Fixed Assets 

Non Tariff Income Demand 

Reasonable Return (3%) Generation Rate Base 

Purchase of Power Demand 

Generation of Power Demand 

R&M Generation Demand 

R&M Trans & Dist. Demand 

Employee Costs, etc Demand 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Demand 

Interest & Financial charges Transmission Net Fixed Assets 

Sundry Expense (incl Bad debts) Transmission Net Fixed Assets 

Non Tariff Income Demand 

Reasonable Return (3%) Transmission Net Fixed Assets 

Purchase of Power Fixed & variable charges of PP bill 

Generation of Power Energy 

R&M Generation Distribution Rate Base 

R&M Trans & Dist. Distribution Rate Base 

Employee Costs, etc Demand 30%, Customer 70% 

Administration & General Expenses Demand 

Depreciation & Related Debits (Net) Distribution Rate Base 

Interest & Financial charges Distribution Net Fixed Assets 

Sundry Expense (incl Bad debts) Distribution Net Fixed Assets 

Non Tariff Income Demand 50%, Customer 50% 

Reasonable Return (3%) Distribution Rate Base 
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Allocation of T&D Loss 
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4.   Himachal Pradesh, Himachal Pradesh State Electricity regulatory 
Commission (HPERC)1 
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5.  Karnataka, Bangalore Electricity Supply Company (BESCOM)1 
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Box 2.1: Allocation Criteria 

The following are the various allocation criteria for demand related costs: 

Co-incident Peak Contribution 

The category coincident demand or contribution to the system peak demand may be 
defined as the demand in MW for each category of customer that occurs at the time of 
the system's peak demand. The sum of all such demand for every customer category 
plus losses will be equal to the peak demand of the system. 

Non-Coincident Peak 

The non - coincident demand may be defined as the demand in MW for each category 
of customer regardless of when it happens. This non-coincident demand will be 
greater than or equal to the category's contribution to the system's maximum demand. 
Thus, the sum of all such demand for every customer category will be greater than the 
peak demand of the system. 
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Average and Excess 

This method allocates demand related cost to the customer category using factors 
that combine the category average demand and excess demand. Excess demand for 
a category is defined as: 

Category Excess Demand = Non-Coincident Demand - Average Demand 

The method uses two factors for allocation. The first component, or contribution to 
average, is the proportion of category's average demand to the system average 
demand times the system load factor. 

Contribution to Average =   

(Category Average Demand/System Average Demand) * System Load Factor 

The second component, or contribution to excess, reflects the proportion of the 
excess demand (non coincident peak demand minus the average demand) of the 
category to the sum of excess demand of all categories. The advantage of the said 
approach is that coincident peak demand for a category is not required. 

Contribution   to Excess   = (Category Excess Demand/ Category Excess Demand) * 
(1 - System Load Factor) 
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Table 2.3 : Comparison of Cost of Service against Average Realisation  

Particulars Cost of Service Realisation 

Low Tension   

Domestic 4.59 2.95 

Commercial 3.95 4.72 

Industrial Low Voltage 3.47 4.24 

Street Light 3.71 3.38 

Irrigation Agricultural 3.76 0.92 
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Particulars Cost of Service Realisation 

Public Water Works 3.73 2.8 

High Tension   

Industrial High Voltage 2.95 4.1 

Industrial E. High Voltage 2.59 4.96 

Railway Traction 2.85 5.11 

Licensees 0 - 

TOTAL (ALL CATEGORIES) 3.59 2.87 
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CHAPTER 3: Peculiarities of power demand & supply in 
agriculture category  
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CHAPTER 4: Model for Determination of Cost of Supply for 
Agricultural Consumers 
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Table 4.1 Functionalisation and Classification of cost 

Typical Cost Function Typical Cost Classifications 

1) Power Purchase Demand Related 

Energy Related 

2) Transmission Demand Related 

3) Distribution Demand Related 

Energy Related 

Customer Related 
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CHAPTER 5: Utility Wise Analysis 
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Table 5.1: utilities having substantial agricultural consumption level 
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 5.1  Andhra Pradesh 
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State – Agricultural background 
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1�All statistics pertaining to Agriculture in this section have been sourced from An Outline of 
Agricultural Situation in Andhra Pradesh for 2007-2008, published by the Department of 
Economics & Statistics, Government of Andhra Pradesh, Hyderabad. 

Name of the State Name of the DISCOM 

Andhra Pradesh Central 

Distribution Company Ltd( 

APCPDCL) 

Andhra Pradesh 

Andhra Pradesh Northern 

Power Distribution 

Company Ltd ( APNPDCL) 

Karnataka Bangalore Electricity 

Supply Company 

(BESCOM) 

Uttar Gujarat Vij Company 

Ltd (UGVCL) 

Gujarat 

Paschim Gujarat Vij 

Company Ltd  (PGVCL) 

Haryana Uttar Haryana Bijli Vitran 

Nigam (UHBVN ) 

Uttar Pradesh Paschimnachal  Vidyut 

Vitran Nigam Ltd 

 Poorvanchal Vidyut Vitran 

Nigam ltd 
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Fig 5.1. Land Usage in Andhra Pradesh (2007-08) 
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Fig 5.2. Type of Irrigation 2007-08 
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Rainfall 

Table 5.2. Rainfall Pattern over 5 decades ending 2007-08 

Analysis of Rainfall between 1995 to 2008 
South-West Monsoon North-East Monsoon Total for the Year 

(June – Sept) (Oct – Dec) (Jan – May) 

 

Actual Normal % Dev Actual Normal % Dev Actual Normal % Dev 

Average 634 612 4 215 200 9 935 901 4 

Maximum 994 634 54 390 224 103 1,343 940 45 

Minimum 400 595 (34) 60 154 (70) 613 840 (35) 

Median 630 603 4 219 204 8 926 896 1 

Net Area 
Sown
~39%

Forest
22%

 

S O U R C E -W I S E  IR R I G A T I O N  2 0 0 7 -2 0 0 8

3 5 .8 %

1 0 .6 %
3 4 .8 %

1 5 .7 %
3 .1 %

C an al s

T an k s                 

T u be  W e l l s               

O th e r  W e l ls            

O th e r  S ou r c e s         
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Fig 5.3. % Deviations from Normal in last 5 decades ending 2007-08 
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Table 5.3 District wise Rainfall – APCPDCL 2007-08 

(in mm)�
Region-wise Rainfall in Andhra Pradesh 2007-2008 

Sl No Region Normal Actual % Dev over 
Normal 

1 Andhra 1078 1255 16 

2 Rayalaseema 715 1015 42 

3 Telangana 907 948 5 

Andhra Pradesh 940 1080 15 
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Table 5.4  Type of Irrigation – food-grain-wise 2007-08 

(Area in ‘000 Hect.)�
Crop Canals Tanks Tube 

Wells 
Other 
Wells 

Other 
Sources 

Total 
Irrigated 

% of 
Irrigated 

Paddy 2002 622 743 339 144 3850 61.3 

Jowar 15 N 10 2 1 28 0.4 

Bajra N N 15 6 N 21 0.3 

Maize 39 1 158 143 8 349 5.6 

Ragi N N 6 3 1 10 0.2 

Chillies 40 1 78 49 10 178 2.8 

Turmeric 1 N 30 29 1 61 1 

Sugarcane 60 30 262 38 6 396 6.3 

Cotton 24 N 65 125 3 217 3.5 

Groundnut 23 6 197 82 7 315 5 

Sesamum 1 1 6 3 N 11 0.2 

Sunflower 17 2 130 22 2 173 2.7 

Onion 1 N 23 7 1 32 0.5 

Tobacco 1 N 27 1 5 34 0.5 

Other 26 6 438 137 3 610 9.7 

Total 2250 669 2188 986 192 6285 100 
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Table 5.5  Area under production 2007-08 

Area (Lakh Hectares) Production (Lakh Tonnes)  

Kaharif Rabi Total Kaharif Rabi Total 

2003-04 43.03 25.04 68.07 86.49 50.48 136.97 

2004-05 39.91 22.75 62.66 83.97 49.97 133.94 

2005-06 43.15 28.53 71.68 93.79 75.71 169.5 

2006-07 42.18 30.56 72.74 87.74 74.55 162.29 

2007-08 42.42 31.45 73.87 114.33 83.84 198.17 

Average 41.44 26.17 67.61 83.7 58.15 141.85 
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Table 5.6.Land Usage – CPDCL 2007-08 

Net area shown (‘000 H)  
2007-08 % 

Ananthapur 1114 28% 

Kurnool 894 23% 

Mahbubnagar 772 20% 

Rangareddy 206 5% 

Hyderabad   

Medak 458 12% 

Nalgonda 511 13% 

Total 3955  
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Fig 5.4. Rainfall across CPDCL 2007-08 
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Table 5.7  Type of Irrigation 2007-08 

% of areas Type of 
Irrigation Canals Tanks Wells Others 

Ananthapur 17% 3% 79% 1% 

Kurnool 40% 7% 48% 5% 

Mahbubnagar 15% 3% 78% 4% 

Rangareddy 1% 3% 93% 3% 

Hyderabad 0% 0% 0% 0% 

Medak 1% 2% 97% 0% 

Nalgonda 34% 6% 56% 4% 
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Table 5.8  Area and Production of Rice 2007-08 

Karif Rabi 

Area ‘000H Kg/Hect Area ‘000H Kg/Hect 

Crop: Rice 

2007-08 2007-08 2007-08 2007-08 

Ananthapur 30 3,171 14 2576 

Kurnool 90 3687 19 2758 

Mahbubnagar 102 2923 46 2769 

Rangareddy 19 2461 12 2652 

Hyderabad 0 - 0 - 

Medak 58 2841 35 3349 

Nalgonda 163 3166 148 3207 
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Table 5.9   Land Holding across CPDCL 2007-08 

MARGINAL SMALL SEMIMEDIUM MEDIUM LARGE  

NO. AREA NO. AREA NO. AREA NO. AREA NO. AREA 

Ananthapur 34% 10% 32% 24% 25% 32% 8% 24% 1% 9% 

Kurnool 40% 12% 29% 21% 20% 29% 9% 29% 1% 10% 

Mahbubnagar 50% 16% 26% 24% 16% 29% 6% 22% 1% 9% 

Rangareddy 52% 17% 27% 25% 15% 27% 6% 21% 1% 9% 

Medak 64% 25% 22% 28% 10% 23% 3% 17% 0% 7% 

Nalgonda 55% 18% 25% 25% 14% 27% 6% 23% 1% 7% 
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Table 5.10 Land Usage – NPDCL 2007-08 

Net area shown (000 H)  

2007-2008 % 

Nizamabad 268 13% 

Adilabad 507 24% 

Karimnagar 429 20% 

Warangal 452 21% 

Khammam 453 21% 
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1�In terms of classification Marginal is defined as upto 1 hectare, Small  as between 1 to 2, 
Small Medium from 2 to 4, Medium from 4 to 10 and Large as above 10 hectares. 
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Fig 5.5.  Rainfall across NPDCL 2007-08 
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Table 5.11  Type of Irrigation 2007-08 

Type of Irrigation % of Area 
 Canals Tanks Wells Others 

Nizamabad 6% 2% 89% 2% 

Adilabad 7% 12% 79% 1% 

Karimnagar 11% 8% 81% 0% 

Warangal 1% 18% 80% 1% 

Khammam 36% 18% 36% 9% 
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Table 5.12  Area and Production of Rice 2007-08 

Karif Rabi 

Area ‘000H Kg/Hect Area ‘000H Kg/Hect 

Crop: Rice 

2007-08 2007-08 2007-08 2007-08 

Nizamabad 71 3589 57 3510 

Adilabad 40 2378 12 2353 

Karimnagar 130 3391 152 3586 

Warangal 115 3084 72 2855 

Khammam 146 3085 30 3229 
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Table 5.13  Land Holding across NPDCL 2007-08 

MARGINAL SMALL SEMIMEDIUM MEDIUM LARGE  

NO. AREA NO. AREA NO. AREA NO. AREA NO. AREA 

Nizamabad 67% 32% 23% 34% 8% 22% 2% 10% 0% 2% 

Adilabad 48% 14% 26% 24% 19% 33% 6% 23% 1% 6% 

Karimnagar 66% 28% 21% 29% 10% 25% 3% 15% 0% 4% 

Warangal 63% 22% 21% 24% 11% 23% 5% 21% 1% 10% 

Khammam 57% 20% 23% 24% 14% 28% 6% 23% 1% 6% 
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Table 5.14  AP Energy Supply System – 2008 

 MW % 

APGenco – Thermal 3,383 29% 

APGenco – Hydel 3,588 31% 

CGS 2,026 18% 

NTPC (Simhadri) 1,000 9% 

IPPs 997 9% 

NCEs 470 4% 

Others 59 1% 

Total 11,523  
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Table 5.15  Power Costs break-up 2007-08 

 Fixed Cost 
Rs Crores 

Variable Cost 
Rs Crores 

% of Fixed to 
Total Cost 

APGenco  1,890 2,755 41% 

CGS  1,006 2,357 30% 

IPPs 768 1,089 41% 

Others 86 1,565 5% 

Total 3,751 7,765 33% 

PGCIL 320   

APTransco 623   

SLDC 22   

Grand Total 4,715 7,765 38% 
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Fig 5.6 Load duration curve for AP – 2007-08 
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Table 5.16  Duration of various loads – AP – 2007-08 

MW Duration in Hrs. 
4,000 0 
4,500 34 
5,000 119 
5,500 570 
6,000 1,426 
6,500 2,545 
7,000 2,326 
7,500 1,003 
8,000 607 
8,500  149 
9,000 5 

Base Load 

Intermediate 
Peak Load 

Peak Load 
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Table 5.17  Load duration during Kharif & Rabi Seasons – 2007-08, AP 

Jun – Sep ---���� 
MW 

Kharif  
Duration in Hr  

Nov – Mar --���� 
MW 

Rabi 
Duration in Hr  

4,000 - 4,000 - 

4,500 34 4,500 - 

5,000 91 5,000 23 

5,500 275 5,500 239 

6,000 587 6,000 452 

6,500 840 6,500 767 

7,000 764 7,000 930 

7,500 259 7,500 588 

8,000 75 8,000 498 

8,500 3 8,500 146 

9,000 - 9,000 5 

- 33% 0 42% 
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Table 5.18 AP Monthly Peaks – 2007-08 

Month Max Time - Hrs 

Apr 7,848 11:00 PM 

May 7,193 2:00 PM 

Jun 6,834 8:00 PM 

Jul 7,353 2:00 PM 

Aug 8,134 1:00 PM 
Sep 7,414 1:00 PM 
Oct 7,813 1:00 PM 
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Fig 5.7   CPDCL – Loads during 20th and 21st March 2008 
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Table 5.19  Load Duration of CPDCL – 2007-08 

MW Duration in Hrs. 

1,500 0 

1,800 4 

2,100 31 

2,400 232 

2,700 1,198 

3,000 3,083 

3,300 2,339 

3,600 1,320 

3,900 521 

4,200 56 

4,500 - 

Table 5.20  CPDCL Loads during Kharif and Rabi – 2007-08 

Jun – Sep ---���� 
MW 

Kharif  
Duration in Hr  

Nov – Mar --���� 
MW 

Rabi 
Duration in Hr  

1,500 - 1,500 - 

1,800 4 1,800 - 

2,100 29 2,100 - 

2,400 156 2,400 56 

2,700 526 2,700 470 

3,000 1,081 3,000 945 

3,300 686 3,300 913 

3,600 373 3,600 769 

3,900 72 3,900 441 

4,200 1 4,200 56 

4,500 - 4,500 - 

 33%  42% 
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Fig 5.8  NPDCL – Loads during 20th March 2008 

������������������!������ �0�4��������"������������E�	����6�.4�

$�����M�,���������������������
���4������ �0�����������������

������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Fig 5.9  Spikes in Consumption between 9 to 10 PM – 2007-08 
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Table 5.21  Load Duration of NPDCL – 2007-08 

MW Duration in Hr 
400 0 

530 20 

660 189 

790 973 

920 1,569 
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MW Duration in Hr 

1,050 2,066 

1,180 1,803 

1,310 1,386 

1,440 714 

1,570 60 

1,700 4 

�

Table 5.22  NPDCL Loads during Kharif and Rabi – 2007-08 

Jun – Sep ---���� 
MW 

Kharif  
Duration in Hr  

Nov – Mar --���� 
MW 

Rabi 
Duration in Hr  

400 - 400 - 

530 17 530 - 

660 168 660 3 

790 492 790 114 

920 611 920 304 

1,050 620 1,050 959 

1,180 632 1,180 750 

1,310 338 1,310 794 

1,440 49 1,440 661 

1,570 1 1,570 59 

1,700 - 1,700 4 

 33%  42% 
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Table 5.23  Days selected 

Days Season Date 
Festival Summer 06.04.07 
Working Summer 11.04.07 
Holiday Summer 01.05.07 
Working Monsoon 13.06.07 
Holiday Monsoon 15.07.07 
Working Monsoon 19.07.07 
Working Monsoon 09.08.07 
Holiday Monsoon 15.08.07 
Discom Peak Monsoon 20.08.07 
Festival Monsoon 15.09.07 
Festival Winter 15.10.07 
Working Winter 20.10.07 
Working Winter 20.11.07 
Working Winter 05.12.07 
Holiday Winter 09.12.07 
Holiday Winter 26.01.08 
Working Summer 22.02.08 
Working Summer 15.03.08 
State Peak Summer 20.03.08 

�

�����������2���	����!�����<����	��
��A�4��A"=4���������� ������

�����������
����<$�����������������!!������������4�$��������

������	=�$������!!���������������%��<5���������
=���

����������������!�������������������������"�������������������

������"!��"�!�$��

Table 5.24  HT – Cat IVa, IVb – CPDCL – 2007-08 

CONS NO. CONS NAME VOL-RATING METER NO. 
ATP239 Deputy Executive Engineer / PR 11 APE05263 

ATP272 Executive Engineer 11 APE12537 

KNL302 The President 11 APE05230 

MBN325 Deputy Executive Engineer 11 APE01169 

MBN548 Sri Kurumurthyraraya Lift Irrigation 11 APE05677 

MBN549 Amarchintha L.I. Scheme Beneficiary 33 APE01723 

MBN562 Deputy Executive Engineer 11 APE05705 

MBN605 K Hanumanth Reddy 33 APE03150 

MBN621 The President 11 APE12946 

NLG459 The Executive Engineer (PR) 11 APE05788 

NLG413 The Executive Engineer 220 00034356 
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Table 5.25  Feeders Selected for LT Category V – 2007-08 

Sl.No Name of the circle No. of feeders data collected 

1 Nalgonda 3 

2 Ranga Reddy 1 

3 Medak 1 

 Total 5 

�

Analysis of sample feeder results 
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LT Category V 

Table 5.26  LT Cat V – Calculation 

LT Agriculture - Cat V 

 Weights  Average Maximum Maximum of All 
Categories 

Working 283  285 799   

Holiday 53  278 729   

Festival 30  290 598 799  

Sum of 3 type of days with weights = Avg*wt 104010.3   

AMPs to MWs Multiplication Factor 15.2416        1.59    

AMPs to MWs for Max =Max*wt*conversion        4.46    

Class Load Factor  =MW/ Maximum  36%   

       

Loss Load Factor (0.3 *LF +0.7 (LF)^2  20%   

Calculation of Coincident Factor (CF) 35%   
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Fig 5.10  LT Cat V Load Curves  2007-08 
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HT Categories (based on metered reading for the year) 

Table 5.27  HT – Cat IVb – 11 kV 

CLF 13.2% LLF 5.2% 

CF- Average of 

Peaks 

35.1%   
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Fig 5.11  HT-Cat IVb – 11 kV – Average Load curve 
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Table 5.28  HT – Cat IVb – 33 kV 

CLF 15.1% LLF 6.2% 

CF- Avergae Peaks 28.3%   
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Fig 5.12  HT-Cat IVb – 33 kV 
 

Table 5.29  HT- Cat IVa – 220 kV 

CLF 10% LLF 4% 

CF- Avg peaks 42.5%   
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Fig 5.13  HT- Cat IVa – 220 kV – Average Load curve 
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Table 5.30  CPDCL- Asset Classification – Voltage wise, Business wise – 2007-08 
 33KV  11KV LT network Retail supply 

Asset Group 
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Grand              
Total 

Land & Rights 1139466  -         1,139,466  6651720   6651720 16838041   16838041   3068953 3068953 27698180 

Buildings 39966109  -       39,966,109  233305181   233305181 590584428   590584428   107641740 107641740 971497457 

Hydraulic Works 0        -  -                        -  0   0 0   0   0 0 0 

Other Civil 
Works 

3790688        -              
-  

       3,790,688  22128426   22128426 56015490   56015490   10209556 10209556 92144160 

Plant & 
Machinery 

620362339        -              
-  

   620,362,339  3621412047   3621412047 9167175617   9167175617   1670837706 1670837706 15079787709 

Lines, Cable, 
Network, 
Meters, Metering 
Equipetc. 

887839516        -  -     887,839,516  5182830284   5182830284 13119720923   13119720923   2391240806 2391240806 21581631529 

Vehicles 1507369        -  -         1,507,369  8799382   8799382 22274594   22274594   4059836 4059836 36641182 

Furniture and 
Fixtures 

1552395          1,552,395  9062224   9062224 22939946   22939946   4181105 4181105 37735670 

Office 
Equipments 

10126478        -  -       10,126,478  59114082   59114082 149640295   149640295   27273902 27273902 246154756 

Computer 
Software and 
others 

171891        -              
-  

          171,891  1003428   1003428 2540059   2540059   462959 462959 4178338 

Total 1,566,456,251         -  -  1,566,456,251  9144306773 0 0 9144306773 23147729393 0 0 23147729393 0 0 4218976563 4218976563 38077468981 
Voltage wise assets (as a % to the overall)  4.11%    24.02%    60.79%    11.08% 100% 

�

Apportionment of Fixed Assets (in %)* 

33 KV 11KV LT network Retail supply Total 
4% 24% 61% 11% 100% 
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Revenue Expenditure matrix 
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Table 5.31  Revenue Expenditure Allocation Matrix 

 Revenue Expenditure Matrix Cost allocation % adopted    

Sl.No.  Nomenclature 33 KV 11 KV LT Network Retail supply Total 

1  Purchase of Power                 -                  -                  -   100% 100% 

2  Transmission Charges                 -                  -                  -   100% 100% 

3  Repairs & Maintenance  4% 24% 61% 11% 100% 

4  Employee Costs  4% 24% 61% 11% 100% 

5  Administration & General expense  4% 24% 61% 11% 100% 

6  Depreciation & Related  4% 24% 61% 11% 100% 

7  Interest & Financial Charges  4% 24% 61% 11% 100% 

8  Interest on working capital  4% 24% 61% 11% 100% 

9  Interest on con.security deposits                 -   0% 0% 100% 100% 

10  Interest on power purchase dues      0% 

  SUB-TOTAL                 -      0% 

11  Less: Expenses Capitalised                 -                  -                  -                       -   0% 

12  Less: Interest & Finance Charges                 -                  -                  -                       -   0% 

12  Other Expenses                 -                  -                  -                       -   0% 

  SUB-TOTAL       

14  Other Debits (incl. Bad debts)  1% 7% 16% 76% 100% 

14  Extra Ordinary Items                 -                  -                  -                       -   0% 

16  Net Prior Period Charges/Credits  4% 24% 61% 11% 100% 

17  Income Tax  4% 24% 61% 11% 100% 

18  ROE/ROR  4% 24% 61% 11% 100% 

                 -      0% 

  TOTAL RR                 -      0% 

  Less:                 -      0% 

  Other income  4% 24% 61% 11% 100% 

  Miscellaneous income  4% 24% 61% 11% 100% 

                 -      0% 

  Total                 -      0% 

  NET TOTAL EXPENSES                 -      0% 

�
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Functionalization & classification matrix 
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Table 5.32  Functionalisation of Costs 

Generation /Power 

purchase cost 

Transmission Distribution Particular
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Group 
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Generation  70 FC demand 

related  

38.1

1% 

61.8

9% 
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  EC energy related           
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on 
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related 

   100.0

0% 
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% 

0.00

% 

     

Distribution 74 to 83 Functionalisation of Fixed assets is made on basis of  

% allocation  

  4.11% 24.02

% 

60.79% 11.08% 100.00% 
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Table 5.33  Functionalisation of Costs 

Revenue Expenditure Matrix Distribution 

Nomenclature 33KV 11KV LT Network Retail 

 Purchase of Power                   -                    -                         -       5,379.19  

 Transmission Charges                   -                    -                         -           418.39  

 Repairs & Maintenance              4.23           24.67                 62.45             11.38  

 Employee Costs            15.99           93.35              236.30           43.07  

 Administration & General expense              2.50            14.57                 36.88              6.72  

 Depreciation & Related               9.61            56.12               142.07           25.89  

 Interest & Financial Charges              2.60             15.18                 38.42              7.00  

 Interest on working capital              0.57              3.32                    8.41               1.53  

 Interest on con.security deposits                   -                    -                         -             44.71  

 Interest on power purchase dues           35.50          207.21              524.54     5,937.90  

 SUB-TOTAL      

 Less: Expenses Capitalised      

 Less: Interest & Finance Charges      

 Other Expenses      

 SUB-TOTAL      

 Other Debits (incl. Bad debts)              6.99            48.91                111.80          531.06  

 Extra Ordinary Items      

 Net Prior Period Charges/Credits            (0.53)           (3.07)                (7.78)           (1.42) 

 Income Tax               0.11               0.61                    1.55              0.28  

 ROE/ROR              0.47              2.73                    6.91               1.26  

 TOTAL RR      

 Less:           42.53         256.40              637.02     6,469.08  

 Other income                   -                    -                         -                    -   

 Miscellaneous income          (17.50)       (102.15)           (258.59)         (47.13) 

 Total          (17.50)       (102.15)           (258.59)         (47.13) 

 NET TOTAL EXPENSES           25.03          154.24              378.43      6,421.95  
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Table 5.34  Segregation of Costs – Demand, Energy and Consumer 

Revenue Expenditure Matrix PP Cost Transmis
sion 

33 KV 11 KV% LT Network Retail 

Nomenclature Demand Energy Demand Demand Demand Demand Consumer 

 Purchase of Power  2,050         3,329       

 Transmission Charges     418.39      

 Repairs & Maintenance      4.23  24.67           62.45             11.38  

 Employee Costs      15.99  93.35         236.30           43.07  

 Administration & General expense      2.50  14.57           36.88              6.72  

 Depreciation & Related      9.61  56.12          142.07           25.89  

 Interest & Financial Charges      2.60  15.18           38.42              7.00  

 Interest on working capital      0.57  3.32               8.41               1.53  

 Interest on con.security deposits      -   -                    -             44.71  

 Interest on power purchase dues  2,050.25    3,328.95  418.39  35.50  207.21         524.54           140.31  

 SUB-TOTAL          

 Less: Expenses Capitalised          

 Less: Interest & Finance Charges          

 Other Expenses          

 SUB-TOTAL          

 Other Debits (incl. Bad debts)      6.99  48.91           111.80          531.06  

 Extra Ordinary Items          

 Net Prior Period Charges/Credits       (0.53)  (3.07)           (7.78)           (1.42) 

 Income Tax      0.11  0.61               1.55              0.28  

 ROE/ROR      0.47  2.73               6.91               1.26  

 TOTAL RR          

 Less:  2,050.25    3,328.95  418.39  42.53  256.40         637.02          671.49  

 Other income      -   -                    -                    -   

 Miscellaneous income       (17.50)  (102.15)      (258.59)         (47.13) 

 Total  -                       -    (17.50)  (102.15)      (258.59)         (47.13) 

 NET TOTAL EXPENSES  2,050.25    3,328.95  418.39  25.03  154.24         378.43         624.36  
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Table 5.35: Grouping of Power Purchase 
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MoD Station Energy % cp share cum energy Var Charges var chgs Remars
Rs Rs/ kWh

1 KAIGA 714             310             310             89.51          1.25            Must Run
1 MAPS 151             66               376             12.23          0.81            Must Run
1 APGPCL 238             103             479             16.33          0.69            Must Run
1 SLBPH 2,540          1,104          1,584          4.85            0.02            
2 Ex SLBPH 7,026          3,055          4,639          60.06          0.09            
3 NTPC ( Talcher) 3,442          1,497          6,135          94.74          0.28            
4 Vemagiri 268             116             6,252          11.49          0.43            
4 SPIIL 1                 0                 6,252          0.03            0.43            
5 NTPC (Sim) 7,285          3,168          9,420          330.82        0.45            
6 NTPC(SR) 4,381          1,905          11,325        227.33        0.52            
7 APGencoThermal 20,316        8,834          20,158        1,056.75     0.52            
8 NLC -I 755             328             20,487        40.85          0.54            
8 NLC-II 1,319          574             21,060        71.38          0.54            
9 NTPC (SR)-III 1,414          615             21,675        76.69          0.54            

10 SPECRUM 1,493          649             22,324        82.57          0.55            
11 RTPP-II 969             421             22,746        53.73          0.55            
12 GVK 1,279          556             23,302        72.83          0.57            
13 Srivastha 100             43               23,345        6.08            0.61            
14 Reliance 1,143          497             23,842        75.14          0.66            
15 VSP 27               12               23,853        2.02            0.76            
16 Common (NCL T.B  Dam) 21               9                 23,863        1.66            0.77            
17 LANCO 2,276          990             24,853        227.93        1.00            
18 CPDCL 380             165             25,018        48.63          1.28            
19 EPDCL 282             123             25,141        36.29          1.28            
20 SPDCL 697             303             25,444        89.99          1.29            
20 NPDCL 250             108             25,552        32.18          1.29            
21 Kesoram 4                 2                 25,554        0.61            1.41            
25 NBVL 38               17               25,571        5.38            1.41            
26 SITAPURAM 3                 1                 25,572        0.39            1.48            
27 Essar Steel 6                 3                 25,574        0.95            1.64            
28 Heavy Water Plant 2                 1                 25,575        0.26            1.71            
29 ADANI 209             91               25,666        47.85          2.29            
30 PTC 112             49               25,715        26.17          2.33            
31 RETL 462             201             25,916        108.25        2.34            
32 JSWPTC 587             255             26,171        139.62        2.38            
33 LEUL 74               32               26,203        18.12          2.44            
34 TATA 94               41               26,244        25.45          2.71            
35 NVVNL 55               24               26,268        15.30          2.79            
36 VISA 1                 1                 26,269        0.39            2.91            
37 PATNI 3                 1                 26,270        0.85            3.08            
38 KALYANI 0                 0                 26,270        0.09            3.10            
39 UI, Others 352             153             26,423        57               

Grand Total 3,269.21     
AP as a Whole
Variabble cost Units Rs crores Rs/ kWh
Base Bloack 21,383        2,065          0.97
Growth Block 5,040          1,204          2.39
Total 26,423        3,269          1.24
Share of Agriculture - CP Units Rs crores Rs/ kWh
Base Block 7,696          743.17        0.97
Growth Block (459)            (109.64)       2.39
Total 7,237          633.53        0.88
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Model outputs 
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Table 5.36  Details of calculation of CP, NCP – MW 

Select as 0 or 1 - Single Peak or avergae Peak 0            

 Load Factors & Coincident Factors (LF_CF)              
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36% 20% 35% 
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375,223  

      

6,213  
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HT Agriculture (11 KV) Cat IV (11 KV) 
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Discom Total  

80% 68%         

    

21,793  
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971        4,463  

    

26,257        3,113  

        

743        3,856    

Calculation of NCP                  

CPDCL - Peak        

4,150                 

CP Loadfactor  

63% 47%         

    

21,793  

      

3,492  

        

971        4,463  

    

26,257        3,922  

      

1,081        5,003    
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Cost allocation under Average Peaks CP method 
Table 5.37  Cost Allocation under Average peaks CP (in Cr) 

Basis CP Mu  CP    CP     CP     CP      Cons    

Power Purchase Transmission Distribution- 33 KV Distribution- 11 KV Distribution- LT 
network 

Retail supply Total  
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Table 5.38  Cost/ kWh under Average Peaks CP(Allocation of cost (Rs/kwh)) 

Power Purchase Transmission Distribution- 33 KV Distribution- 11 KV Distribution- LT 
network 
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G Total 

LT Agriculture       
0.69  

        
0.97  

           
-    

       
0.14  

            
-    

           
-    

         
0.01  

           
-    

           
-    

       
0.05  

           
-    

           
-    

       
0.21  

           
-    

           
-    

           
-    

          
-    

       
0.03  

       
1.10  

       
0.97  

       
0.03  

       
2.10  

HT Agriculture (11 KV)       
1.71  

        
0.97  

           
-    

       
0.35  

            
-    

           
-    

         
0.02  

           
-    

           
-    

       
0.13  

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

          
-    

       
0.00  

       
2.21  

 
0.97  

       
0.00  

       
3.18  

HT Agriculture (33 KV)       
1.21  

        
0.97  

           
-    

       
0.25  

            
-    

           
-    

         
0.01  

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

          
-    

       
0.00  

       
1.47  

 
0.97  

       
0.00  

       
2.44 

HT Agriculture (220 KV)       
2.83  

        
0.97  

           
-    

       
0.58  

            
-    

           
-    

            
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

           
-    

          
-    

       
0.00  

       
3.40  

 
0.97  

       
0.00  

       
4.37  
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Table 5.39  Final results- APCPDCL 
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Cost to Serve – Agriculture Sector - NPDCL 
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Methods 
Energy 
Sold (MU) 

Revenue 
at Current 
Tariff 
Rate  
(Rs cr) 

Avg. 
Realn.     
(Rs./KWH) 
at current 
rates 

CoS        
(Rs./ 
KWH)  

Total 
Cost (Rs 
cr) 

Total 
Subsidy 

Subsidy 
Recd 
 (Rs Cr) 

Cross 
Subsidy(Rs 
cr) 

CP Method                 
LT Agriculture 6213.47 7.30 0.01 2.10 1303.38 1296.08 
HT Agriculture (11 KV) 69.12 2.09 3.18 18.17 
HT Agriculture (33 KV)     2.44 2.65 
HT Agriculture (220 
KV) 330.75     4.37 114.83 66.53 1108.00 254.61 
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Table 5.40 Days selected 

Days Season Date Days Season Date 
Summer 03.03.07 Summer 11.03.07 

Summer 20.03.07 Summer 25.03.07 

Summer 27.03.07 Summer 01.04.07 

Summer 05.04.07 Summer 15.04.07 

Summer 01.05.07 Summer 06.05.07 

Monsoon 15.08.07 Monsoon 10.06.07 

Monsoon 28.08.07 Monsoon 15.07.07 

Monsoon 15.09.07 Monsoon 19.08.07 

Monsoon 02.10.07 Monsoon 16.08.07 

Monsoon 19.10.07 Monsoon 28.10.07 

Winter 08.11.07 Winter 04.11.07 

Winter 25.12.07 Winter 23.12.07 

Winter 14.01.08 Winter 05.01.08 

Winter 26.01.08 Winter 10.02.08 

Winter 11.02.08 

Su
nd

ay
s 

Winter 24.02.08 

Ho
lid

ay
s 

& 
Fe

st
iva

ls 

Winter 12.02.08    

Summer 02.03.07 Monsoon 19.09.07 

Summer 13.03.07 Monsoon 28.09.07 

Summer 04.04.07 Monsoon 05.10.07 

Summer 19.04.07 Monsoon 23.10.07 

Summer 28.04.07 Winter 03.11.07 

Summer 05.05.07 Winter 28.11.07 

Summer 15.05.07 Winter 05.12.07 

Summer 28.05.07 Winter 20.12.07 

Summer 07.06.07 Winter 05.01.08 

Summer 23.06.07 Winter 15.01.08 

Monsoon 11.07.07 Winter 28.01.08 

Monsoon 28.07.07 Winter 03.02.08 

Monsoon 03.08.07 Winter 13.02.08 

Monsoon 14.08.07 Winter 28.02.08 

Monsoon 30.08.07 

W
or

kin
g 

Da
ys

 

Winter 20.03.08 

W
or

kin
g 

Da
ys

 

Monsoon 03.09.07    
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Table 5.41  Feeders Selected for LT Category V – 2007-08 

Circle Feeders No 
Khammam V.R.Peta, K.nuru, Bayyaram, Remidicherla 4 

Warangal Somidi - Agl 1 

Nizamabad Ankapur, Bodepally, Rampur, Manjeera 4 

Karimnagar Chintakapur, Singapur, Nittu+peddakalwal, Appananpet 4 

 

Analysis of sample feeder results 
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LT Category V 

Table 5.42 LT Cat V – Calculation 

 Weights  Average Maximum Annual Maximum  

Working 283  30 37   

Holiday 53  33 41   

Festival 30  33 40 41  

Sum of 3 type of days with weights =Avg*wt 11337.6   

AMPs to MWs  15.2416        0.17    

AMPs to MWs for Max =Max*wt*conversion        0.23    

Class Load Factor  =MW/ Maximum  75%   

Loss Load Factor (0.3 *LF +0.7 (LF)^2  62%   

Calculation of Coincident Factor (CF) - Average Peaks 84%   
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Fig 5.14  LT Cat V Load Curves 
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Table 5.43HT – Cat IVb – 11 kV 

CLF 13.2% LLF 5.2% 

CF- Avg Peaks 34%   
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Fig 5.15 HT-Cat IVb – 11 kV – Average Load curve 

Table 5.44  HT – Cat IVb – 33 kV 

CLF 15.1% LLF 6.2% 

CF- Avg Peaks 28%   
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Fig 5.16  HT-Cat IVb – 33 kV 

Table 5.45  HT- Cat IVa – 220 kV 

CLF 10% LLF 4% 

CF- Avg Peaks 43%   
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Fig 5.17  HT- Cat IVa – 220 kV – Average Load curve 
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Table 5.46 CPDCL- Asset Classification – Voltage wise, Business wise – 2007-08 

 33KV  11KV LT network Retail supply 

Asset Group 
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l Grand Total 

Land & Rights 691053   691,053  4494118   4494118 11046931   11046931   1571219 1571219 17803321 

Buildings 8157706   8,157,706  53051944   53051944 130406275   130406275   18547852 18547852 210163778 

Hydraulic Works 0    0   0 0   0   0 0 0 

Other Civil Works 1691744   1,691,744  11001908   11001908 27043644   27043644   3846452 3846452 43583749 

Plant & Machinery 310791134   310,791,134  2021165534   2021165534 4968199998   4968199998   706633474 706633474 8006790140 

Lines, Cable, 

Network, Meters, 

Metering Equipetc. 

415104269   415,104,269  2699544324   2699544324 6635713840   6635713840   943806112 943806112 10694168544 

Vehicles 882537   882,537  5739397   5739397 14107936   14107936   2006590 2006590 22736460 

Furniture and 

Fixtures 

1196832   1,196,832  7783347   7783347 19132142   19132142   2721189 2721189 30833510 

Office Equipments 283568   283,568  1844128   1844128 4533025   4533025   644738 644738 7305459 

Computer Software 

and others 

4920426   4,920,426  31998965   31998965 78656228   78656228   11187376 11187376 126762994 

Total 743,719,269    743,719,269  4836623664 0 0 4836623664 11888840020 0 0 11888840020 0 0 1690965003 1690965003 19160147955 

Voltage wise assests (as a % to the overall) 3.88%    25.24%    62.05%    8.83% 100% 

�

Apportionment of Fixed Assets (in %)* 

33 KV 11KV LT network Retail supply Total 

4% 25% 62% 9% 100% 
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Revenue Expenditure matrix 
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Table 5.47 Revenue Expenditure Allocation Matrix 

Revenue Expenditure Matrix Cost allocation % adopted 

Nomenclature 33 KV 11 KV LT 
Network 

Retail 
supply 

Total 

 Purchase of Power  - - - 100% 100% 

 Transmission Charges  - - - 100% 100% 

 Repairs & Maintenance  4% 25% 62% 9% 100% 

 Employee Costs  4% 25% 62% 9% 100% 

 Administration & General expense  4% 25% 62% 9% 100% 

 Depreciation & Related  4% 25% 62% 9% 100% 

 Interest & Financial Charges  4% 25% 62% 9% 100% 

 Interest on working capital  4% 25% 62% 9% 100% 

 Interest on con.security deposits   0% 0% 100% 100% 

 Interest on power purchase dues      0% 

 SUB-TOTAL  -    0% 

 Less: Expenses Capitalised      0% 

 Less: Interest & Finance Charges      0% 

 Other Expenses      0% 

 SUB-TOTAL       

 Other Debits (incl. Bad debts)  0% 1% 3% 95% 100% 

 Extra Ordinary Items      0% 

 Net Prior Period Charges/Credits  4% 25% 62% 9% 100% 

 Income Tax  4% 25% 62% 9% 100% 

 ROE/ROR  4% 25% 62% 9% 100% 

     0% 

 TOTAL RR      0% 

 Less:      0% 

 Other income  4% 25% 62% 9% 100% 

 Miscellaneous income  4% 25% 62% 9% 100% 

     0% 

 Total      0% 

 NET TOTAL EXPENSES      0% 

�

Functionalization & classification matrix 
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Table 5.48  Functionalisation of Costs 
Generation / Power purchase 

cost 
Transmission Distribution 

Particular
s 

A/C 
Group 

Methodolog
y Demand Energy Cus. Demand Energy Cus. 33KV 11 KV LT Net 

work 
Retail 

Total 

Generatio

n  

70 FC demand 

related  

38.84% 61.16% 0.00%         

  EC energy related           

Transmiss

ion 

70 Demand related   100.00% 0.00% 0.00%      

Distributio

n 

74 to 

83 

Functionalisation of Fixed assets is made on basis of  % allocation   3.88% 25.24% 62.05% 8.83% 100.00

% 
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Table 5.49  Functionalisation of Costs 

Revenue Expenditure Matrix Distribution 

Nomenclature 33KV 11KV LT Netywork Retail 

 Purchase of Power                 -                  -                       -       2,054.12  

 Transmission Charges                 -                  -                       -          108.24  

 Repairs & Maintenance             1.15             7.49                18.42             2.62  

 Employee Costs             6.58           42.82              105.25           14.97  

 Administration & General expense             1.11             7.24                17.81             2.53  

 Depreciation & Related             4.68           30.41                74.76           10.63  
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Revenue Expenditure Matrix Distribution 

Nomenclature 33KV 11KV LT Netywork Retail 

 Interest & Financial Charges             2.54           16.50                40.57             5.77  

 Interest on working capital             0.06             0.37                  0.91             0.13  

 Interest on con.security deposits                 -                  -                       -            12.52  

 Interest on power purchase dues           16.12         104.85              257.72      2,211.54  

 SUB-TOTAL      

 Less: Expenses Capitalised      

 Less: Interest & Finance Charges      

 Other Expenses      

 SUB-TOTAL      

 Other Debits (incl. Bad debts)             0.19             1.23                  3.03           84.68  

 Extra Ordinary Items      

 Net Prior Period Charges/Credits             0.03             0.17                  0.43             0.06  

 Income Tax             0.06             0.37                  0.91             0.13  

 ROE/ROR             0.25             1.65                  4.05             0.58  

 TOTAL RR      

 Less:           16.65         108.27              266.14      2,296.98  

 Other income                 -                  -                       -                  -   

 Miscellaneous income            (4.82)        (31.32)             (76.99)        (10.95) 

 Total            (4.82)        (31.32)             (76.99)        (10.95) 

 NET TOTAL EXPENSES           11.83           76.95              189.15      2,286.03  

�
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Table 5.50  Segregation of Costs – Demand, Energy and Consumer 

Revenue Expenditure 
Matrix 

PP Cost Transmission 33 KV 11 KV% LT 
Network 

Retail 

Nomenclature Demand Energy Demand Deman
d 

Demand Demand Consu
mer 

 Purchase of Power           798         1,256       

 Transmission Charges         108.24      

 Repairs & Maintenance              

1.15  

           7.49        18.42       2.62  

 Employee Costs     6.58           42.82  105.25  14.97  

 Administration & General 

expense  

   1.11             7.24  17.81  2.53  

 Depreciation & Related     4.68           30.41  74.76  10.63  

 Interest & Financial Charges     2.54           16.50  40.57  5.77  

 Interest on working capital     0.06             0.37  0.91  0.13  

 Interest on con.security 

deposits  

              -                  -    12.52  

 Interest on power purchase 

dues  

    797.84  1,256.27  108.24  16.12         104.85  257.72  49.18  

 SUB-TOTAL         

 Less: Expenses Capitalised         

 Less: Interest & Finance        
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Revenue Expenditure 
Matrix 

PP Cost Transmission 33 KV 11 KV% LT 
Network 

Retail 

Nomenclature Demand Energy Demand Deman
d 

Demand Demand Consu
mer 

Charges  

 Other Expenses         

 SUB-TOTAL         

 Other Debits (incl. Bad 

debts)  

   0.19             1.23  3.03  84.68  

 Extra Ordinary Items         

 Net Prior Period 

Charges/Credits  

   0.03             0.17  0.43  0.06  

 Income Tax     0.06             0.37  0.91  0.13  

 ROE/ROR     0.25             1.65  4.05  0.58  

 TOTAL RR         

 Less:      797.84  1,256.27  108.24  16.65         108.27  266.14  134.62  

 Other income                -                  -     

 Miscellaneous income      (4.82)  (31.32)  (76.99)  (10.95) 

 Total              -                 -                  -    (4.82)  (31.32)  (76.99)  (10.95) 

 NET TOTAL EXPENSES      797.84  1,256.27  108.24  11.83           76.95  189.15  123.67  

�
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Model outputs 

Table 5.51  Details of calculation of CP, NCP – MW 
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LT Agriculture LT Cat I\V 
75% 62% 84%   782,919  

       
0.44    342,527  

     
3,622  

        
216          164  

        
379  

     
4,001  

        
548  

          
69  

        
617  

        
519  

HT Agriculture (11 

KV) 

Cat IV (11 

KV) 13% 5% 34%           96  
            
3          240  

            
5  

            
0           0.0  

            
0  

            
5  

            
4  

            
0  

            
5  

            
2  

HT Agriculture (33 

KV) 

Cat IV (33 

KV) 15% 6% 28%             5  
            
3            13  

            
9  

         
0.3              -  

            
0  

            
9  

            
7  

            
1  

            
7  

            
2  

HT Agriculture 

(220 KV) 

Cat IV 

(220 KV) 10% 4% 43%             1  
            
3              3  

          
83  

            
3              -  

            
3  

          
86  

          
96  

          
10  

        
106  

          
45  

Discom Total  
80% 68%         

     
7,748  

      
1,066          389  

      
1,455  

     
9,203  

     
1,107  

        
242  

     
1,349    

Calculation of NCP                  
NPDCL - Peak        1,617                 
NP Loadfactor  

57% 40%         
     
7,748  

      
1,066          389  

      
1,455  

     
9,203  

     
1,549  

        
417  

     
1,966    
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Cost allocation under Average Peaks Coincident method:-   

Table 5.52 Cost Allocation under Average Peaks CF  

(Allocation of cost  (Rs. in crs)) 
CP Mu CP   CP   CP   CP     Cons Total   

Basis Power Purchase Transmission Distribution- 33 KV Distribution- 11 KV Distribution- LT 
network 

Retail supply Deaman
d 

Energy Cust G Total 

LT Agriculture 

  274.34  

 
 456.47  

     37.22  

  

       4.07  

  

     26.46  

  86.83      21.09      
428.91  

 
 456.47  

21.09      

906.47  

HT Agriculture (11 KV) 
      0.82  

 
 0.56         0.11  

  
       0.01  

  
       0.08  

            -       0.02  
       1.02  

 
 0.56  

0.02  
       1.60  

HT Agriculture (33 KV) 
      1.10  

 
 1.06         0.15  

  
       0.02  

            -               -       0.00  
       1.27  

 
 1.06  

0.00  
       2.33  

HT Agriculture (220 KV) 

    23.79  

  
9.82  

       3.23  

            -               -               -                 -         
27.01  

  
9.82  

           -         

37.19  

Table 5.53   Cost/ kWh under Average Peaks CF                            (Allocation of cost (Rs/kwh)) 

Power Purchase Transmission Distribution- 33 KV Distribution- 11 
KV 

Distribution- LT 
network 

Retail supply Total  
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LT Agriculture       
0.76  

       
1.26  

          
-    

       
0.10  

          
-    

          
-    

       
0.01  

          
-    

           
-    

       
0.07  

           
-    

          
-    

       
0.24  

          
-    

          
-    

          
-    

          
-    

       
0.06  

       
1.18  

       
1.26  

       
0.06  

       
2.50  

HT Agriculture (11 KV)       
1.75  

       
1.19  

          
-    

       
0.24  

          
-    

          
-    

       
0.03  

          
-    

           
-    

       
0.17  

           
-    

          
-    

          
-    
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0.04  

       
2.18  

       
1.19  

       
0.04  

       
3.41  

HT Agriculture (33 KV)       
1.23  

       
1.18  
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0.17  

          
-    
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0.02  
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0.00  

       
1.41  

       
1.18  

       
0.00  

       
2.59  

HT Agriculture (220 KV)       
2.86  

       
1.18  
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0.39  
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-    
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3.25  

       
1.18             -   

       
4.48  
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Final Result of Analysis 
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Table 5.54  Final Result- APNPDCL 

�

Methods 
Energy 
Sold (MU) 

Revenue at 
Current 
Tariff Rate  
(Rs cr) 

Avg. 
Realn.     
(Rs./KWH) 
at current 
rates 

CoS        
(Rs./KWH)  

Total 
Cost (Rs 
cr) 

Total 
Subsidy 

Subsidy 
Recived 
from Govt 
(Rs Cr) 

Cross 
Subsidy(Rs 
cr) 

LT Agriculture 3622.14 3.34 0.01 
            
2.50  

       
906.47  

        
903.13  

HT Agriculture (11 
KV) 

            
3.41  

           
1.60  

HT Agriculture (33 
KV) 

            
2.59  

           
2.33  

HT Agriculture (220 
KV) 96.71 19.41 2.01 

            
4.48  

         
37.19  

          
21.70  1078.95 

      
(154.11) 
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 5.2  Karnataka 
 

Agricultural Background 
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Figure 5.18: Source wise net area irrigated in 2005-06 (Provisional) 

Source: Fertilizer statistics 2007-08 
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Figure 5.19: Area-wise classification of principle crops in 2006-07 (Provisional) 

Source: Fertilizer statistics 2007-08 
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Figure 5.20: Trend in annual rainfall (1998-2008) 

Source: http://raitamitra.kar.nic.in/statistics.html#B20 
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Table 5.55: Region wise rainfall in Karnataka in 2007-08 

Region 
Coastal 
Karnataka 

North Interior 
Karnataka 

South Interior 
Karnataka 

Pre monsoon period (March- May)    

Actual 109 51 107 

Normal 179 88 150 

Excess/ Deficient (%) -39 -42 -29 

South West monsoon period 
(June -Sept)      

Actual 3588 686 917 

Normal 3174 491 659 

Excess/ Deficient (%) 13 40 39 

Post Monsoon period (Oct-Dec)       

Actual 215 52 206 

Normal 258 137 200 

Excess/ Deficient (%) -17 -62 3 

Winter Monsoon period (Jan-Feb)       

0

5 0 0

1 0 0 0

1 5 0 0

2 0 0 0

1 9 9 8
1 9 9 9

2 0 0 0
2 0 0 1

2 0 0 2
2 0 0 3

2 0 0 4
2 0 0 5

2 0 0 6
2 0 0 7

2 0 0 8
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Actual 9 7 20 

Normal 2 5 5 

Excess/ Deficient (%) 366 44 259 

Source: Fertilizer statistics 2007-08 
�

Area, irrigation and crops 
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Table 5.56: Crop wise gross irrigated area (2005-06) 

Crop Area in ' 000 hectares 

Cereals  

Rice 1120 

Jowar 132 

Bajra 39 

Maize 379 

Ragi 44 

Wheat 130 

Barley 0 

Other cereals and millets 0 

Total cereals 1844 

Pulses  

Gram 68 

Arhar 19 

Total pulses (excl gram 
and Arhar) 106 

Total food grains 

(cereals+ pulses) 1950 

Total oilseeds 683 

Sugarcane 416 

Total area 3049 

Source: Fertilizer statistics 2007-08 
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Table 5.57: Crop wise gross irrigated area (2005-06) 

Crop 2001-02 2005-06 
% 
increase 

Kharif      

Area 30.09 35.55 18% 
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Production  56.38 76.8 36% 

Yield 1972 2274 15% 

Rabi       

Area 19.01 16.17 -15% 

Production  14.78 16.8 14% 

Yield 819 1094 34% 

Summer       

Area 3.02 3.91 29% 

Production  7.92 11.97 51% 

Yield 2759 3222 17% 

Source: Fully revised estimates of principal crops in Karnataka for the Year 2005-2006, 

Directorate of Economics and Statistics 
�

Agricultural characteristics of BESCOM 
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Table 5.58: District wise net sown area in 2007-08 

District Net area sown % 

Bangalore (Urban 58884 3% 

Bangalore (Rural) 103852 5% 

Kolar 172861 8% 

Tumkur 608193 29% 

Chitradurga 435436 21% 

Chikkaballapur 170699 8% 

Davanagere 389771 19% 

Ramanagar 158929 8% 

Total area 2098625 100% 

Source: http://raitamitra.kar.nic.in/imp_agri_stat.html 
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Figure 5.21: District wise rainfall in 2007-08 

Source: Economic survey 2008-09 
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Table 5.59: Share of different sources of irrigation in the gross irrigated area 
(
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Source: http://raitamitra.kar.nic.in/statistics.html#B4 
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Table 5.60: District-wise and size-wise Agricultural holdings (2005-06) 

[ Holding Size:  
Marginal Farmers: Below 1 hect., Small Farmers : 1 to 2 hects., Semi-medium Farmers 2 to 4 hects. Medium Farmers 4 to 
10 hects. Large farmers 10 hects. and above.�

�

Source : http://raitamitra.kar.nic.in/imp_agri_stat.html 

District Canals Tanks Wells 
Tube/Bore 

wells 
Lift 

Irrigation (*) 
Other 

Sources (*) 

Bangalore (Urban) 0% 6% 2% 92% 0% 0% 

Bangalore (Rural) 0% 0% 0% 99% 0% 0% 

Chikkaballapur 0% 0% 0% 100% 0% 0% 

Chitradurga 6% 1% 0% 93% 0% 0% 

Davanagare 31% 17% 18% 65% 0% 0% 

Kolar 0% 0% 0% 100% 0% 0% 

Ramnagar 8% 0% 0% 91% 1% 0% 

Tumkur 1% 17% 1% 81% 0% 0% 

Marginal 
Farmers Small Farmers 

Semi-med. 
Farmers Medium farmers Large farmers 

District 
  

No. 
Area 
(000’ 

hectares) 
No. 

 Area 
(000’ 

hectares 
No. 

Area 
(000’ 

hectares 
No. 

Area 
(000’ 

hectares 
No. 

Area 
(000’ 

hectares 

Bangalore (Urban) 64% 24% 21% 24% 11% 25% 4% 20% 0% 7% 

Bangalore (Rural) 67% 28% 20% 26% 9% 24% 3% 17% 0% 5% 

Chitradurga 36% 10% 31% 22% 21% 28% 10% 28% 2% 13% 

Davanagere 45% 15% 30% 27% 17% 29% 6% 23% 1% 6% 

Kolar 62% 24% 22% 27% 11% 25% 4% 19% 0% 5% 

Tumkur 49% 14% 26% 22% 17% 28% 8% 26% 1% 9% 
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Energy characteristics of Karnataka 
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Table 5.61. Karnataka Energy Supply System – 2008 

  MW %  
KPCL - Thermal 1470.00 22% 
KPCL – Hydel 3165.95  47% 
VVNL 354.32 5% 
CGS 1458.91 22% 
IPPs 329.10 5% 
Others    
Transmission/ SLDC  

Total 6778.28  
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Table 5.62. Power Costs breakup 2007-08 

  
Fixed 
Cost 

Varaibale 
Cost 

% of FC to 
Total Cost 

KPCL - Thermal 208.49 1158.31 12% 
KPCL - Hydel  311.98   
VVNL 28.36 158.93 15% 
CGS 291.82 613.13 32% 
IPPs 332.21 483.87 41% 
Others  1352.89   
Transmission/ SLDC   

Total 860.88 4079.11 17% 
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Load Curve Analysis – Karnataka State [BESCOM] 
�
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Fig 5.22 Load duration curve for AP – 2007-08 
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Table 5.63 Duration of various loads –Karnataka State - 2007-08 

MW Hrs % oy year No of Days 

1400 1 0% 0 

1900 17 0% 1 

2400 134 2% 6 

2900 512 6% 21 

3400 1063 12% 44 

3900 1654 19% 69 
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Table 5.64 Load duration during Kharif & Rabi Seasons – 2007-08, Karnataka 

Khariff (Jun – Sep) Rabi (Nov – Mar) 
MW Hrs  % of 

year 
No of 
Days 

MW Hrs  % of year No of 
Days 

1400 1 0% 0 1400 0 0% - 

1900 17 0% 1 1900 0 0% - 

2400 132 2% 6 2400 1 0% 0 

2900 390 4% 16 2900 59 1% 2 

3400 726 8% 30 3400 127 1% 5 

3900 845 10% 35 3900 415 5% 17 

4400 607 7% 25 4400 661 8% 28 
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Table 5.65 Karnataka Monthly Peaks – 2007-08 

Month Max Hrs 

April 5644 8:00 PM 

May 5704 8:00 PM 
June 5086 8:00 PM 
July 4849 8:00 PM 
August 5023 8:00 PM 
September 4777 8:00 PM 
October 5465 7:00 PM 

November 5200 8:00 AM 

December 5441 10:00 AM 

January 5646 10:00 AM 

February 5658 8:00 AM 

March 5715 8:00 PM 
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Estimation of Cost to Serve for BESCOM 
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Team Identification 
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Table 5.66 Selected feeders across various circle 
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Table 5.67 Selected days for sampling 

Sample 
Days 

Hourly load in 
MW Type of the Day 

Sl.No Name of the circle No. of feeders data collected 

1 Bangalore Rural Circle 5 

2 Davanagere Circle 3 

3 Tumkur Circle  4 

4 Kolar Circle 2 

 Total 14 
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Sample 
Days 

Hourly load in 
MW Type of the Day 

06-04-07 Summer Festival day 
11-04-07   Working day 
01-05-07   Holiday 
13-06-07 Monsoon Working day 
15-07-07   Holiday 
19-07-07   Working day 
09-08-07   Working day 
15-08-07   Holiday 
15-09-07   Festival day 
15-10-07 Winter Festival day 
20-10-07   Working day 
20-11-07   Working day 
05-12-07   Working day 
09-12-07   Holiday 
26-01-08  Holiday 
22-02-08  Working day 
15-03-08 Summer Working day 
18-03-08   Peak day 

 
Analysis of sample feeder results 
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Table 5.68 feeder Data Analysis 

Calculation of class Load Factor         
       Hours Total Hours  
 Summer days (Feb, March, April May)  121 24 2904   
 Monsoon  days (June, July, August, Sept)  122 24 2928   
 Winter days  (Oct, Nov, Dec, Jan)  123 24 2952  39.38% 
Calculation of LLF  (0.3 *LF +0.7 (LF)^2       23% 

Calculation of category peak load MW        
    (sales/8.784*LF) + ( energy losses/8.784*LLF)    
 Category sales Mus 3613        
 Category losses 1154      MW 1624 
 Total  4767        
Calculation of CF         36% 
 Calculation of Co-incident peak       MW 680 
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Figure 5.23: Agricultural Feeder Data Analysis 
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Table 5.69 Functionalised Cost of BESCOM 

Power Purchase Transmission Distribution   
  Rs cr  Rs cr  Rs cr  

 Purchase of Power      4,511.13      

 Transmission Charges                428.86    

 Repairs & Maintenance               43.45  

 Employee Costs             347.02  

 Administration & General expense               67.81  

 Depreciation & Related               48.07  

 Interest & Financial Charges               61.33  

 Interest on working capital                     -   

 Interest on con.security deposits               91.77  

 Interest on power purchase dues               18.97  

 SUB-TOTAL      4,511.13              428.86      5,618.41  

 Less: Expenses Capitalised        

 Less: Interest & Finance Charges                     -   
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0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

06/04/2007
11/04/2007
01/05/2007
13/06/2007
15/07/2007
19/07/2009
09/08/2007
15/08/2007
15/09/2007
15/10/2007
20/10/2007
20/11/2007
05/12/2007
09/12/2007
26/01/2008
22/02/2008
15/03/2008
18/03/2008



122 Assessment of cost of service for supply to agricultural consumers and 
methods to reduce cross subsidy for agriculture category 

Project Report No. 2008ER08 

Power Purchase Transmission Distribution   
  Rs cr  Rs cr  Rs cr  

 Other Expenses                     -   

 SUB-TOTAL                     -   

 Other Debits (incl. Bad debts)             230.44  

 Extra Ordinary Items                     -   

 Net Prior Period Charges/Credits               52.68  

 Income Tax                 2.36  

 ROE/ROR               12.58  

 TOTAL RR          5,916.47  

 Less:        

 Other income             109.79  

 Miscellaneous income               40.29  

 Total             150.08  

 NET TOTAL EXPENSES      4,511.13              428.86      5,766.39  
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Table 5.70 Percentage wise classification of fixed assets 

 11KV LT network Retail supply Asset 
Group Demand  Energy Consumer Total Demand  Energy Consumer Total Demand  Energy Consumer Total 

10.1 50% 0% 50% 100% 50% 0% 50% 100% 50% 0% 50% 100% 

10.2 53% 0% 47% 100% 34% 0% 66% 100% 25% 0% 75% 100% 

10.3 50% 0% 50% 100% 50% 0% 50% 100% 50% 0% 50% 100% 

10.4 50% 0% 50% 100% 50% 0% 50% 100% 50% 0% 50% 100% 

10.5 99% 0% 1% 100% 96% 0% 4% 100% 25% 0% 75% 100% 

10.6 96% 0% 4% 100% 91% 0% 9% 100% 16% 0% 84% 100% 

10.7 50% 0% 50% 100% 50% 0% 50% 100% 50% 0% 50% 100% 

10.8 25% 0% 75% 100% 25% 0% 75% 100% 25% 0% 75% 100% 

10.9 9% 0% 91% 100% 14% 0% 86% 100% 9% 0% 91% 100% 

Total 97% 0% 3% 100% 90% 0% 10% 100% 17% 0% 83% 100% 
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Table 5.71 Classification of fixed assets in monetary terms (Rs) 

 11KV LT network Retail supply Asset 

Group 

  Demand  

Ene 

rgy Consumer Total Demand  

Ene 

rgy Consumer Total Demand  

Ene 

rgy Consumer Total 

Grand              

Total 

  

10.1 6539321 0 6539321 13078641 17244222 0 17244222 34488445 19811928 0 19811928 39623855 87190941 

10.2 29975777 0 26839881 56815658 45387101 0 86446081 131833183 27232261 0 81424103 108656364 297305205 

10.3 2225780 0 2225780 4451560 4451560 0 4451560 8903120 4451560 0 4451560 8903120 22257799 

10.4 428661 0 428661 857321 857321 0 857321 1714642 857321 0 857321 1714642 4286605 

10.5 4012678963 0 20633315 4033312278 1738748233 0 80566728 1819314961 28119067 0 85467777 113586844 5966214083 

10.6 10190157837 0 377726522 10567884360 6839630622 0 702060710 7541691332 515375337 0 2729789533 3245164870 21354740561 

10.7 7360057 0 7360057 14720114 34430869 0 34430869 68861739 7396030 0 7396030 14792060 98373913 

10.8 1506139 0 4518417 6024555 6024555 0 18073666 24098222 7530694 0 22592083 30122777 60245555 

10.9 282794 0 2987616 3270410 629685 0 4028288 4657973 2235945 0 23821702 26057647 33986030 

Total 14251155328 0 449259569 14700414897 8687404170 0 948159446 9635563616 613010143 0 2975612037 3588622180 27924600693 

Voltage wise assets (as a % to the overall) 53%    35%    13% 100% 
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Table 5.72 Classification of Functionalised cost 

Generation /                            
Power purchase cost 

Transmission Distribution 

Particulars 
 

A/C 
Group 

 

Methodology 
 

De
m

a
nd

 

En
er

g
y Cu

s.
 

De
m

a
nd

 
En

er
g

y Cu
s.

 

11
 K

V 
LT

 
Ne

t 
wo

rk
 

Re
ta

il 

To
ta

l 

Generation  70 FC demand related  17.43% 82.57% 0.00%               

    EC energy related                     

Transmission 70 Demand related 

   

100.00

% 

0.00

% 

0.00

%      

Distribution 74 to 83 Functionalisation of Fixed assets is made on basis of  % 

allocation   

    

52.64% 34.51% 12.85% 100.00% 

  Functionalisation of distribution cost   13.57% 21.29% 65.14% 100.00% 
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Table 5.73 Revenue Expenditure Matrix 

Revenue Expenditure Matrix Cost allocation % adopted   

Sl.No.  Nomenclature 33 KV 11 KV LT Network Retail supply Total 

1  Purchase of Power                 -                   -                        -    100% 100% 

2  Transmission Charges                 -                   -                        -    100% 100% 

3  Repairs & Maintenance                 -    55% 35% 11% 100% 

4  Employee Costs                 -    18% 33% 48% 100% 

5  Administration & General expense                 -    10% 31% 58% 100% 

6  Depreciation & Related                 -    52% 36% 13% 100% 

7  Interest & Financial Charges                 -    52% 36% 13% 100% 

8  Interest on working capital                 -    6% 4% 90% 100% 

9  Interest on con.security deposits                 -    0% 0% 100% 100% 

10  Interest on power purchase dues                 -    0% 0% 100% 100% 

   SUB-TOTAL                 -            

11  Less: Expenses Capitalised                 -                   -                        -                          -                    -    

12  Less: Interest & Finance Charges                 -                   -                        -                          -                    -    

12  Other Expenses                 -                   -                        -                          -                    -    

   SUB-TOTAL            

14  Other Debits (incl. Bad debts)                 -    1% 1% 98% 100% 

14  Extra Ordinary Items                 -                   -                        -                          -                    -    

16  Net Prior Period Charges/Credits                 -    14% 32% 53% 100% 

17  Income Tax                 -    52% 36% 13% 100% 

18  ROE/ROR                 -    52% 36% 13% 100% 

   TOTAL RR                 -            

   Less:                 -            

   Other income                 -    52% 36% 13% 100% 

   Miscellaneous income                 -    0% 0% 100% 100% 

   Total                 -            

   NET TOTAL EXPENSES                 -            
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Table 5.74 classification of costs 

Distribution A/C 
Group 

Classification methodology Distribution- 11 KV Distribution- LT net 
work 

Retail supply Distribution-Total 

      
Dem
and 

Ener
gy Cus. 

Dem
and 

Ener
gy Cus. 

Dem
and 

Ene
rgy Cus. 

Dem
and 

Ener
gy Cus. 

Revenue Requirement Classification                         

R&M 74 As per R&M analysis 80% 0% 20% 50% 0% 50% 20% 0% 80% 63% 0% 37% 

Employee Costs 75 
As per Employee data 
analysis 75% 0% 25% 75% 0% 25% 10% 0% 90% 43% 0% 57% 

A&G expenses 76 As per A&G exp. Analysis 73% 0% 27% 71% 0% 29% 22% 0% 78% 43% 0% 57% 

Other debits 79 As per Other debits analysis 100% 0% 0% 100% 0% 0% 1% 0% 99% 3% 0% 97% 

Prior period items 83 As per prior period analysis. 
Considered as 100% demand 
related for wires and 100% 
energy related for supply 100% 0% 0% 100% 0% 0% 0% 100% 0% 47% 53% 0% 

Interest on WC 78 As per Int. on WC allocation. 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 
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Distribution A/C 
Group 

Classification methodology Distribution- 11 KV Distribution- LT net 
work 

Retail supply Distribution-Total 

      
Dem
and 

Ener
gy Cus. 

Dem
and 

Ener
gy Cus. 

Dem
and 

Ene
rgy Cus. 

Dem
and 

Ener
gy Cus. 

Considered as 100% energy 
related 

Interest on 
consumer security 
dep. 78 

Retail supply. Considered as 
100% customer related 

0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 

Interest on power 
purchase dues 78 

Retail supply. Considered as 
100% energy related 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0% 

Extraordinary items 79.8 

As per asset allocation to 
Wires business. Considered 
as demand related  

 
 
100% 0% 0% 100% 0% 0% 100% 0% 0% 0% 0% 0% 

Depreciation 77 As per Asset distribution 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16% 

Interest & Financial 
Charges 78 As per Asset distribution 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16% 

Income Tax & RoR   As per Asset distribution 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16% 
Capitalization of int. 
fin charges 

78.9 
Cr. As per Asset distribution 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16% 

Capitalization of 
other expenses 

Credi
t As per Asset distribution 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16% 

Asset Base                            

Land & Rights 10.1 As per Trial balance analysis 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

Buildings 10.2 As per Trial balance analysis 53% 0% 47% 34% 0% 66% 25% 0% 75% 35% 0% 65% 

Hydraulic works 10.3 As per Trial balance analysis 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

Civil works 10.4 As per Trial balance analysis 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

P&M 10.5 As per Trial balance analysis 99% 0% 1% 96% 0% 4% 25% 0% 75% 97% 0% 3% 

Lines, cables, 
networks 10.6 As per Trial balance analysis 

 
96% 0% 4% 91% 0% 9% 16% 0% 84% 82% 0% 18% 

Vehicles 10.7 As per Trial balance analysis 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

F&F 10.8 As per Trial balance analysis 25% 0% 75% 25% 0% 75% 25% 0% 75% 25% 0% 75% 

Office equipment 10.9 As per Trial balance analysis 9% 0% 91% 14% 0% 86% 9% 0% 91% 9% 0% 91% 

Less                            

Grants & subsidies   As per Trial balance analysis 100% 0% 0% 100% 0% 0% 0% 0% 0% 100% 0% 0%
Consumer 
contributions   As per Trial balance analysis 100% 0% 0% 100% 0% 0% 0% 0% 0% 100% 0% 0%

Total asset base with adjustments 97% 0% 3% 90% 0% 10% 17% 0% 83% 84% 0% 16%

Other Income & Miscellaneous revenue                         

Other Income 62 

As per Assets distribution. 
Considered as 100% demand 
related 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%

Miscellaneous 
revenue 

61.5,
6,&7 

Retail supply. Considered as 
100% customer related 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100%
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Table 5.75 Classification of fixed assets (Rscr) 

Expenditure Head 
Total 
Expenditure Distribution 

Rs. In Crs. 
as per FY 08 
A/Cs 33KV 11KV 

LT 
Network Retail 

 Purchase of Power  4,511.13  -   -   -   4,511.13  
 Transmission Charges  428.86  -   -   -   428.86  
 Repairs & Maintenance  43.45  -   23.80  15.08  4.57  
 Employee Costs  347.02  -   63.36  115.37  168.30  
 Administration & General expense  67.81  -   7.07  21.27  39.46  
 Depreciation & Related  48.07  -   24.78  17.18  6.11  
 Interest & Financial Charges  61.33  -   31.61  21.92  7.80  
 Interest on working capital  -   -   -   -   -   
 Interest on con. security deposits  91.77  -   -   -   91.77  
 Interest on power purchase dues  18.97  -   -   -   18.97  

 SUB-TOTAL  5,618.41  -   150.63  190.82  5,276.97  
 Less: Expenses Capitalised            

 Less: Interest & Finance Charges  -   -   -   -   -   

 Other Expenses  -   -   -   -   -   

 SUB-TOTAL  -   -   -   -   -   

 Other Debits (incl. Bad debts)  230.44  -   2.84  1.97  225.62  

 Extra Ordinary Items  -   -   -   -   -   

 Net Prior Period Charges/Credits  52.68  -   7.56  17.02  28.10  

 Income Tax  2.36  -   1.22  0.84  0.30  

 ROE/ROR  12.58  -   6.48  4.50  1.60  

    -   -   -   -   

 TOTAL RR  5,916.47  -   168.73   215.15  5,532.59  
 Less:    -   -   -   -   

 Other income  109.79  -   56.59  39.24  13.96  

 Miscellaneous income  40.29  -   -   -   40.29  

    -   -   -   -   

 Total  150.08  -   56.59  39.24  54.25  

 NET TOTAL EXPENSES  5,766.39  -   112.13  175.91  5,478.35  
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Table 5.76 Second level classification of fixed assets (Rs cr) 

Expenditure 
Head 

Total 
Expenditure PP Cost Trasmission 11 KV LT Netwrok Retail 

Rs. In Crs. 
as per FY 
08 A/Cs De
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 Purchase of 
Power  

4,511.13  786.14  3,724.99  -        -   -    -   -   -   -    -   -   -   

 Transmission 
Charges  

428.86        428.86  -    -   -   -    -   -   -   -    -   -   -   

 Repairs & 
Maintenance  

43.45              19.04  -    4.76  7.54  -   7.54  0.91  -   3.65  

 Employee Costs  347.02              47.52  -    15.84  86.52  -   28.84  16.83  -   151.47  
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Expenditure 
Head 

Total 
Expenditure PP Cost Trasmission 11 KV LT Netwrok Retail 

Rs. In Crs. 
as per FY 
08 A/Cs De

m
an
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 Administration & 
General expense  

67.81              5.19          
-    

1.88  15.17  -   6.10  8.83  -   30.64  

 Depreciation & 
Related  

48.07              24.02  -    0.76  15.49  -   1.69  1.04  -   5.07  

 Interest & 
Financial 
Charges  

61.33              30.65  -    0.97  19.76  -   2.16  1.33  -   6.46  

 Interest on 
working capital  

-               -   -    -   -   -   -    -   -   -   

 Interest on 
con.security 
deposits  

91.77              -   -    -   -   -   -    -   -   91.77  

 Interest on 
power purchase 
dues  

18.97              -   -    -   -   -   -    -   18.97  -   

 SUB-TOTAL  5,618.41  786.14  3,724.99  -   428.86  -    -   126.42  -    24.21  144.49  -   46.33  28.95  18.97  289.06  

 Less: Expenses 
Capitalised  

                               

 Less: Interest & 
Finance Charges  

-               -   -    -   -   -   -    -   -   -   

 Other Expenses  -               -   -    -   -   -   -    -   -   -   

 SUB-TOTAL  -                                 

 Other Debits 
(incl. Bad debts)  

230.44              2.76  -    0.09  1.78  -   0.19  38.54  -   187.08  

 Extra Ordinary 
Items  

-               -   -    -   -   -   -    -   -   -   

 Net Prior Period 
Charges/Credits  

52.68              7.56  -    -   17.02  -   -    -   28.10  -   

 Income Tax  2.36              1.18  -    0.04  0.76  -   0.08  0.05  -   0.25  

 ROE/ROR  12.58              6.29  -    0.20  4.05  -   0.44  0.27  -   1.33  

 TOTAL RR  5,916.47  786.14  3,724.99  -   428.86  -    -   144.20  -    24.53  168.10  -   47.05  67.81  47.07  477.72  

 Less:                                  

 Other income  109.79              56.59  -    -   39.24  -   -    13.96  -   -   

 Miscellaneous 
income  

40.29              -   -    -   -   -   -    -   -   40.29  

 Total  150.08              56.59  -                   
-   

39.24  -   -    13.96  -   40.29  

 NET TOTAL 
EXPENSES  

5,766.39  786.14  3,724.99  -   428.86  -    -   87.61  -    24.53  128.86  -   47.05  53.85  47.07  437.43  
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 Table 5.77 presents the grouping of Power purchase on Block basis 
 

Table 5.77: Grouping of power purchase cost 

 Plant MW Share-BescomUnits (Mu) VC - Crs VC - rs/kWh
Sharavathi 1,035          369             2,054          26               0.13            
Bhadra 39               18               24               0                 0.13            
Linganamakki 55               25               150             3                 0.21            
Supa 100             46               240             9                 0.36            
Kalinadi(Nagajari) 855             393             1,484          53               0.36            
Shimsa 17               8                 27               1                 0.37            
Chakra 166             6                 0.39            
TB Dam 25               1                 0.39            
Mani Dam 9                 4                 19               1                 0.52            
Varahi 230             106             628             35               0.56            
Munirabad 28               13               49               3                 0.60            
Ghataprabha(GDPH) 32               15               53               4                 0.68            
NTPC-Talcher 320             147             1,388          103             0.74            
Shiva 42               19               133             13               0.94            
MGHE-Jog 139             64               137             14               1.04            
Kalmala 0                 0                 0                 0                 1.16            
Sirwar 1                 0                 0                 0                 1.16            
Mallapur & Others 9                 4                 7                 1                 1.16            
NLC TPS1-Expn 115             53               350             42               1.19            
Kodasalli Dam 120             55               177             22               1.23            
N.T.P.C-Ramagundam417             192             1,383          171             1.24            
NTPC-VII 108             50               387             51               1.31            
Almatti 290             83               301             44               1.47            
Kadra Dam 150             69               188             28               1.51            
RTPS 5 & 6 420             206             1,423          224             1.57            
NLC TPS2-Stage 2 196             90               524             83               1.58            
NLC TPS2-Stage 1 146             67               395             65               1.65            
RTPS 7 210             96               681             117             1.71            
Bhadra RBC 5                 1                 1.72            
RTPS -1 & 2 420             193             1,258          225             1.79            
MAPS 26               12               49               9                 1.90            
RTPS 3 210             144             993             199             2.01            
Gerusoppa/STRP 240             110             289             79               2.73            
Kaiga 3 & 4 46               13               2.84            
Kaiga 132             60               233             70               2.99            
 III) Mini Hydel 111             405             122             3.00            
RTPS 4 210             193             1,286          393             3.05            
IV) Wind mill 584             1,293          442             3.42            
 I)Co-generation 70               330             115             3.47            
 II) Biomass 29               127             50               3.93            
Short term procurement from PTC, bi-lateral etc. 424             173             4.09            
Tata Co 220             179             187             96               5.14            
Diesel-Yalahanka 128             128             206             128             6.21            
Rayalseema 28               23               57               38               6.72            
Tanir Bavi 81               66               418             349             8.35            
Genekal 0                 0                 0                 0                 11.60          
Others 28.39
Grand Total 19,834        3,650.25     
Variabble cost Units Rs crores Rs/ kWh
Base Block 15,321        1,796          1.17            
Growth Block 4,513          1,854          4.11            
Total 19,834        3,650          1.84            
Share of Agriculture
Base Block 3,809          447             1.17            
Growth Block 957             393             4.11            
Total 4,766          840             1.76            
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Table 5.79 Coincident peak of BESCOM 
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Table 5.80 Allocation of cost – Average PeaksCF Method (Rs. in crs) 

Power Purchase Transmission 

Distribution- 

11 KV 

Distribution- LT 

network Retail supply Total 
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Table 5.81 Allocation of cost – Average peaks CF Method (Rs/kwh) 

Power Purchase Transmission 

Distributio

n- 11 KV 

Distribution- LT 

network Retail supply Total 
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Final Results  
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Table 5.82 Comparison of Cost to serve and Revenue realisation 

Tariff Cat. Energy 
Sold (MU) 

Revenue 
at Current 

Tariff      
(Rs. in 
Crs.) 

Average 
tariff rate 

in Rs./kwh 

CoS rate in 
Rs./kwh 

Revenue at 
CoS rate      

(Rs. in Crs.) 

Govt subsidy Cross 
subsidy 
amount 

+subsidizing 
(subsidized) 
Rs. In Crs. 

LT 4            
3,613  

330.64             
0.92  

              
3.31  

         
1,196.02  

            
196.26  

              
669.12  
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Source: Fertilizer Statistics 2007-08, Ministry of Agriculture 
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Irrigation by sources 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

Fig 5.25 Tanks, Tubewells etc. 

Source: Fertilizer Statistics 2007-08, Ministry of Agriculture 
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Table 5.83 Rainfall 

Period Actual Normal Excess/ Deficit (%) 
Pre Monsoon period 
1st March to 31st May 2007 NA 9 -99 

South West Monsoon period 
Ist June to 30th Sep 2007 1164 934 25 

Post Monsoon Period 
1st Oct 2007 to 31st Dec 2007 1 35 -96 

Winter Monsoon Period 
1st Jan 2008 to 28th Feb 2008 NA 2 -99 

Source: Fertilizer statistics, Ministry of Agriculture 2007-08 
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Table 5.84 District Rainfall (2000 to 2005) 

Av. Rainfall 
Sr. 
No. 

District  1995 – 
2005 

2000 2001 2002 2003  2004 2005 

1 Ahmedabad 637 498.0 734.6 327.3 749.2 751 1135 

2 Amreli 582 302.7 524.0 558.6 672.9 592 1089 

3 Anand 638 344.9 472.1 400.3 965.1 679 1295 

4 Banaskantha 472 356.1 562.3 209.1 783.3 391 744 

5 Bharuch 658 389.5 614.9 714.4 805.8 786 889 
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Av. Rainfall 
Sr. 
No. 

District  1995 – 
2005 

2000 2001 2002 2003  2004 2005 

6 Bhavnagar 548 227.0 579.0 662.5 608.7 509 927 

7 Dahod 640 337.6 547.6 605.4 916.6 1041 560 

8 Dang 2718 1431.0 2200.0 2442.0 2129.0 2642 3825 

9 Gandhinagar 698 298.0 484.5 323.0 1125.3 806 1369 

10 Jamnagar 555 395.7 626.2 325.4 828.5 546 618 

11 Junagadh 744 470.8 782.6 432.3 943.8 1004 967 

12 Kheda 822 468.5 672.2 518.8 1110.0 841 1271 

13 Kutch 312 240.8 360.9 135.8 711.6 417 304 

14 Mehsana 618 300.4 662.6 291.3 821.7 565 1218 

15 Narmada 1059 458.5 950.0 854.0 1338.8 1130 1164 

16 Navsari 1782 1401.0 1872.0 1373.8 2470.8 2102 2865 

17 Panchmahal 722 402.1 563.9 851.0 948.6 954 873 

18 Patan 529 306.0 463.3 209.2 753.1 462 749 

19 Porbandar 595 447.0 653.3 275.3 742.7 583 827 

20 Rajkot 523 295.0 508.9 341.4 740.0 558 739 

21 Sabarkantha 717 445.5 526.8 372.5 846.2 733 1035 

22 Surat 1376 760.8 1386.3 1077.5 1944.2 1810 2319 

23 Surendranagar 536 324.6 595.4 319.0 580.1 608 967 

24 Vadodara 937 448.9 961.5 742.1 1068.7 1028 1321 

25 Valsad 2147 1825.0 2121.4 1814.8 2354.6 2589 3130 

   Gujarat 863 528.7 817.2 636.3 1078.4 960 1288 

Area, Irrigation and Crops 
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Table 5.85 Agricultural crops 

Crop Group Kharif Crops  Rabi Crops Summer Crops 

Cereals Bajra,Rice,Jowar,Maize Wheat & Bajra Wheat Bajra 

Pulses Tur, Moong, Udid, Math Gram    

Oilseeds Ground-nut, Sesamum,Castor Rapeseed & Mustard Ground-nut 

Commercial Crop Cotton,Sugarcane, Tobacco Potato   
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Table 5.86 area, production and average yield of various crops in 2006-07 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Fertilizer statistics 2007-08 
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Table 5.87 percentage of irrigated area 

Crop % of area 

Rice 57.5 

Jowar 7.6 

Bajra 16.9 

Maize 6.7 

Wheat 87.5 

Barley 100 

S .No Crop 
Area ('000 
hectares) 

Production 
('000 tonnes) 

Yield 
(Kg/hectare) 

1 Rice 734 1390 1894 

2 Wheat 1201 3000 2498 

3 Jowar 124 103 831 

4 Bajra 937 1019 1088 

5 Maize 520 363 698 

6 Ragi 17 11 647 

7 Small Millets 35 20 571 

8 

Total Cereals 
(1+2+3+4+5+6+7) 3568 5906 1655 

9 Gram 246 214 870 

10 Tur 289 217 751 

11 Total pulses 1000 593 593 

12 

Total Food grains 
(8+11) 4568 6499 1423 

13 Ground nut 1733 1435 809 

14 Soya bean 51 26 510 

15 Total Oil seeds 2828 2569 908 

16 Sugar cane 214 15630 73037 

17 Cotton 2390 8787 625 
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Crop % of area 

Total Cereals 43.6 

Gram 28.7 

Total pulses 10.2 

Total food grains 37.1 

Ground nut 7.5 

Rapeseed and mustard 98 

Total oilseeds 24.1 

Sugarcane 100 

Cotton 44.7 

Tobacco 89 

All crops 38 
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Table 5.88 Decadal trends in sources of irrigation 

Year Canals 
Tube wells and 

other wells Tanks 
Other 

sources 
1970-71 17% 79% 3% 1% 
1980-81 18% 79% 2% 0% 
1990-91 19% 79% 1% 0% 
2000-01 12% 87% 1% 0% 
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Table 5.89 Irrigation by sources (2000-01 and 2005-06) 

Particulars 2000-0122 2005-0623 

Canals 348 600 

Tube wells and other wells 2435 2737 

Tanks 15 26 

Other sources 8 25 

Total 2806 3388 

Net irrigated area as % of net sown area 29.75 34.39% 

 
 
Agricultural characteristics of Discoms – PGVCL 
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Table 5.90 District-wise net sown area (2003-04) 

District24 
Net sown area 
(‘00 hectares) % 

Amreli 5407 14% 

Bhavnagar 5474 15% 

Jamnagar 5997 16% 

Junagadh 5238 14% 

Porbandar 1122 3% 

Rajkot 7378 20% 

Surendranagar 6862 18% 

Total 37478  
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Table 5.91 Actual rainfall in various 8 Districts (2006) 

District Rainfall (mm) 

Surendranagar 733 

Rajkot 913 

Jamnagar 666 

Porbandar 803 

Junagadh 1053 

Amreli 1167 

Bhavnagar 1033 

Bhuj 596 

�
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Table 5.92 Rainfall during June to September 

(In MM) 

District June July August September October Total 
Bhuj 20 268 250 33 0 571 

Surendranagar 67 373 108 104 0 652 

Rajkot 84 491 148 120 0 843 

Jamnagar 53 360 238 115 0 766 

Porbandar 55 516 268 132 0 971 

Junagadh 145 527 213 118 6 1009 

Amreli 179 483 82 76 3 823 

Bhavnagar 127 453 93 59 1 733 
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Table 5.93 District wise source of irrigation as %age of gross irrigated area  

District Canals Tanks 
Tube 
Wells Wells 

Other 
Sources 

Amreli 2% 0% 0% 98% 0% 

Bhavnagar 5% 0% 0% 95% 0% 

Jamnagar 4% 0% 0% 96% 0% 

Junagadh 5% 0% 0% 95% 0% 

Porbander 0% 0% 0% 100% 0% 

Rajkot 0% 0% 0% 100% 0% 

Surendranagar 1% 0% 58% 41% 0% 

Source: indiastat.com 
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Table 5.94 District-wise net sown area (2003-04) 

District26 
Net sown area 
(‘00 hectares) % 

Ahmedabad 5056 20% 

Banaskantha 7364 29% 

Gandhinagar 1597 6% 

Mehsana 3464 13% 

Patan 3866 15% 

Sabarkantha 4381 17% 

 25728  
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Table 5.95 Actual rainfall in various 6 Districts (2006) 

District Rainfall (mm) 

BanasKantha 1578 

Patan 1675 

Mahesana 1282 

SabarKantha 1590 

Gandhinagar 1133 

Ahmadabad 1044 
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Table 5.96 month wise rainfall during June – Sept 2006 

(In MM) 
District June July August September October Total 
Patan 43 245 568 119 0 975 

Mahesana 101 359 810 150 0 1420 

Sabar Kantha 126 436 922 236 1 1721 

Gandhinagar 69 328 524 145 0 1066 

Ahmadabad 95 461 274 111 0 941 

Banas Kantha 59 278 839 195 0 1371 
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Table 5.97 District wise source of irrigation as %age of gross irrigated area  

District Canals Tanks Tube Wells Wells Other Sources 
Ahmedabad 16% 0% 48% 36% 0% 
Banaskantha 0% 0% 57% 43% 0% 
Gandhinagar 0% 0% 96% 4% 0% 
Mehsana 0% 0% 67% 33% 0% 
Patan 0% 0% 90% 10% 0% 
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Energy characteristics of Gujarat 
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Table 5.98 Gujarat Energy Supply System – as on 31.3.2009 

Sources Capacity (MW) % of total 

GSECL – Thermal * 4905.00 41% 

GSECL – Hydro * 772.00 6% 

NCE * 24.30 0.2% 

IPPs * 3895.90 32% 

CGS ** 2573.00 21% 

Total 12170.20  

Sources:  * Generation Installed Capacity (MW) of Power Utilities in States/UTs, Central 

Electricity Authority (CEA) 

** Allocation of Power from Central Generating Stations (CGSs), CEA 
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Table 5.99 Power Costs breakup 2009-10 

Power Purchase Sources Fixed Cost 
(Rs Cr) 

Variable Cost 
(Rs Cr) 

% of Fixed to 
Total Costs  

GSECL       1,827.50         2,808.83  30% 

IPPs     1,071.05        1,506.09  18% 

CGSs       1,094.25       2,239.70  18% 

Others (Incl. NCE)      978.03        1,419.31  16% 

Other Costs         64.80                     -   1% 

Sub-total    5,035.63       7,973.93   

PGCIL      112.88                -    

GETCO      814.32                  -    

GUVNL         84.02                  -    

Total    6,046.85       7,973.93   

Sources: As per GERC MYT Order for Discoms for FY 2008-11 

* As per GERC MYT Order for GSECL for FY 2008-11 

** As per GERC MYT Order for GETCO for FY 2008-11 
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Load Curve Analysis for Gujarat 
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Fig 5.26 Load duration curve Gujarat – 2007-08 
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Table 5.100 Duration of various loads –Gujarat  State - 2007-08 

 Frequency     

MW ( From)  MW ( To) 
Cumulative 
duration (hrs) 

Duration 
in hrs 

No of Days in 
a year 

% duration in 
a year  

  4000 0 0 0.00 0.00% 
4000 4500 14 14 0.58 0.16% 
4500 5000 63 49 2.04 0.56% 
5000 5500 280 217 9.04 2.48% 
5500 6000 737 457 19.04 5.22% 

Peak Load 

Intermediate 
Load 

Base Load 
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 Frequency     

MW ( From)  MW ( To) 
Cumulative 
duration (hrs) 

Duration 
in hrs 

No of Days in 
a year 

% duration in 
a year  

6000 6500 1264 527 21.96 6.02% 
6500 7000 1958 694 28.92 7.92% 
7000 7500 3116 1158 48.25 13.22% 
7500 8000 5612 2496 104.00 28.49% 
8000 8500 8055 2443 101.79 27.89% 
8500 9000 8735 680 28.33 7.76% 

9000 9500 8760 25 1.04 0.29% 
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Table 5.101 Load duration during Kharif & Rabi Seasons – 2007-08, Gujarat 

Monsoon season Khariff season 

Frequency Range 1st Jun-30th Sept 1st Nov-31st  March 

MW  
(From) 

MW  
(To) 

Duration 
in hrs 

No of Days 
in a year 

% duration 
in a year 

Duration 
in hrs 

No of Days 
in a year 

% duration 
in a year 

 4000 0 0 0.0% 0 0.0 0.0% 

4000 4500 14 0.6 0.2% 0 0.0 0.0% 

4500 5000 49 2.0 0.6% 0 0.0 0.0% 

5000 5500 214 8.9 2.4% 0 0.0 0.0% 

5500 6000 449 18.7 5.1% 3 0.1 0.0% 

6000 6500 493 20.5 5.6% 8 0.3 0.1% 

6500 7000 568 23.7 6.5% 34 1.4 0.4% 

7000 7500 510 21.3 5.8% 109 4.5 1.2% 

7500 8000 450 18.8 5.1% 445 18.5 5.1% 

8000 8500 163 6.8 1.9% 1134 47.3 12.9% 

8500 9000 18 0.8 0.2% 1519 63.3 17.3% 

9000 9500 0 0 0.0% 367 15.3 4.2% 
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Table 5.102 Gujarat Monthly Peaks – 2007-08 
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Load Curve Analysis of UGVCL 
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Month   Min   Max  
Hrs at which peak 

occurred 

 Apr  7106 8814 3:00 PM 

 May  6933 8759 12:00 Noon 

 Jun  5020 8435 3:00 PM 

 Jul  4148 8434 3:00 PM 

 Aug  4733 8169 12:00 Noon 

 Sep  5207 8904 3:00 PM 

 Oct  6568 9335 7:00 PM 

 Nov  5371 8921 7:00 PM 

 Dec  6522 9197 9:00 AM 

 Jan  5928 8937 8:00 AM 

 Feb  6567 8775 11:00 PM 

 Mar  5529 9050 3:00 PM 
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Fig 5.27 Load duration curve Gujarat – 2007-08 
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Table 5.103 Duration of various loads –Gujarat  State - 2007-08 

 Frequency     

MW 
(From) 

MW  
(To) 

Cumulative 
hours 

Duration 
in hrs 

Duration in 
days 

% 
duration 

 400 6 6 0.25 0.07% 

400 800 973 967 40.291667 11.01% 

800 1200 2195 1222 50.916667 13.91% 

1200 1600 4965 2770 115.41667 31.53% 

1600 2000 8744 3779 157.45833 43.02% 

2000 2400 8784 40 1.6666667 0.46% 
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Table 5.104 Load duration during Kharif & Rabi Seasons – 2007-08, Gujarat 

   Frequency for 01.06.07-30.07.07 Frequency for 01.06.07-30.07.07 

MW   Duration in hrs Days % Hrs Days % 

400 6 6 0.25 0.20% 0 0 0.0% 

800 973 967 40.291667 33.03% 0 0 0.0% 

1200 2129 1156 48.166667 39.48% 6 0.25 0.2% 

1600 2879 750 31.25 25.61% 1096 45.666667 30.0% 

2000 2928 49 2.0416667 1.67% 2517 104.875 69.0% 

2400 2928 0 0 0.00% 29 1.2083333 0.8% 
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Fig 5.28 Peak Day Load Curve 
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 Peak Day Load Curve- 08.12.2007
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Fig 5.29 Peak day load curve 
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Fig 5.30 Load duration curve 

Table 5.109 Load duration frequency – 2007-08, Gujarat 

    Frequency for the year 2007-08 

MW   Duration in hrs Duration days % 

400 0 0 0 0.00% 

800 4 4 0.1666667 0.05% 

1200 204 200 8.3333333 2.28% 

1600 1048 844 35.166667 9.61% 

2000 2808 1760 73.333333 20.04% 

2400 7231 4423 184.29167 50.35% 

2800 8776 1545 64.375 17.59% 

3200 8784 8 0.3333333 0.09% 
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Table 5.105 Load duration during Kharif & Rabi Seasons – 2007-08, Gujarat 

Frequency for the year 1st June 2007-30 Sept 2007 Frequency for the year 1st Nov 2007-31st Mar 2007 

Duration in hrs Duration in days % Duration in hrs Duration in days % 

0 0    0 0    

4 0.17 0.14% 0 0.00 0.00% 

200 8.33 6.83% 0 0.00 0.00% 

844 35.17 28.83% 0 0.00 0.00% 

1048 43.67 35.79% 150 6.25 4.11% 

775 32.29 26.47% 2425 101.04 66.47% 

57 2.38 1.95% 1065 44.38 29.19% 

0 0 0 8 0.3333333 0.22% 

 
Estimation of Cost to Serve for UGVCL 
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Table 5.106 Sample Feeders selected across various circle 

Name of the Circle No of Sample Feeders 

Mehsana 3 

Palanpur 2 

Himatnagar 2 

Sabarmati 3 

Total 10 

�
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Table 5.107 days Selected for collection of load data from sample feeders 

06.04.2007 Summer  

22.04.2007 Summer  

02.05.2007 Summer  

19.05.2007 Summer  

14.06.2007 Monsoon 

15.07.2007 Monsoon 

25.07.2007 Monsoon 

15.08.200 Monsoon 

04.09.2007 Monsoon 

26.09.2007 Monsoon 

08.10.2007 Winter 

18.11.2007 Winter 

01.12.2007 Winter 

11.12.2007 Winter 

25.12.2007 Winter 

12.01.2008 Winter 

14.01.08 Winter 

20.02.2008  Summer 

14.03.08 Summer 

�

Analysis of the sample feeder data 
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Fig 5.31 Agricultural Feeder Data Analysis 
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Table 5.108 Feeder Data Analysis 

Calculation of class load factor  
Average (Mwh) 3.881515 

Max (Mwh) 9.25 

Load factor (%) 41.97% 

Calculation of load loss factor  

Formula (0.3 *LF +0.7 (LF)^2  24.93% 

Calculation of CF  37.97% 

�

Model Process 
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Table 5.109 Functionalised Cost of UGVCL 

UGVCL Power  
Purchase 

Transmissio
n 

Distributio
n 

 

Rs Cr Rs Cr Rs Cr Rs Cr 

Power Purchase  2930.86 2699.36 231.50  

 Repairs & Maintenance  75.86   75.86 

 Employee Costs  187.20   187.20 

 Administration & General expense  29.30   29.30 

 Depreciation & Related  89.27   89.27 

 Interest on WC  28.36   28.36 

 Interest & Financial Charges  61.36   61.36 

 Other Debits (incl. Bad debts)  1.84   1.84 

 Provison of Income Tax  0.99   0.99 

Rate of Retun 0.85   0.85 

Sub Total (1) 3405.90 2699.36 231.50 475.04 

 Less      

 Expenses capitalised  50.79   50.79 

 Net Prior Period Charges/Credits  -6.67   -6.67 

 Sub Total (2) 44.12   44.12 

Grand Total (1-2) 3361.78 2699.36 231.50 430.92 

Source : Annual Accounts, UGVCL, 2007/08 
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Table 5.110 Classification of fixed assets voltage wise 

Apportionment of Fixed Assets (in %)* Apportionment of Fixed Assets amount (In Rs Cr) Description 
  

Amount 
Rs Cr 

  
33 
KV 11KV 

LT 
Network 

Retail 
Supply Total 33 KV 11KV 

LT 
network 

Retail 
supply Total 

Land  10.05 0% 5% 15% 80% 100% 0.00 0.50 1.51 8.04 10.05 

Buildings  7.98 0% 15% 15% 70% 100% 0.00 1.20 1.20 5.58 7.98 

Vehicles 2.57 0% 15% 15% 70% 100% 0.00 0.39 0.39 1.80 2.57 

Furniture & Fixtures 1.79 0% 15% 15% 70% 100% 0.00 0.27 0.27 1.25 1.79 

Office Equipment 12.28 0% 5% 15% 80% 100% 0.00 0.61 1.84 9.82 12.28 

Plant & Machinery 542.31 0% 70% 30% 0% 100% 0.00 379.62 162.69 0.00 542.31 

Hydraulic Works 0.59 0% 60% 30% 10% 100% 0.00 0.35 0.18 0.06 0.59 

Other Civil works 1.19 0% 60% 30% 10% 100% 0.00 0.72 0.36 0.12 1.19 

lines cables 1464.60 0% 50% 45% 5% 100% 0.00 732.30 659.07 73.23 1464.60 

Total Fixed Assets 2043.35           0 1116 827 100 2043 

Table 5.111 Classification of Fixed assets into demand, energy and customer 
related costs  

 Fixed Assets 

classification 

(In %) 

33 KV Fixed Assets 

classification (In Rs 

Cr) 

11 KV Fixed Assets 

classification  

(In Rs Cr) 

LT net work Fixed Assets 

classification 

(In Rs Cr) 

Retail supply Fixed Assets 

classification (In Rs Cr) 
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Land  10.05 50% 0

% 
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% 
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0.25 0.0
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50

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

0.19 0.0

0 

0.19 0.39 0.19 0.00 0.19 0.39 0.90 0.00 0.90 1.80 

Furniture & 

Fixtures 

1.79 50% 0

% 

50

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

0.13 0.0

0 

0.13 0.27 0.13 0.00 0.13 0.27 0.63 0.00 0.63 1.25 

Office 

Equipment 

12.28 50% 0

% 

50

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

0.31 0.0

0 

0.31 0.61 0.92 0.00 0.92 1.84 4.91 0.00 4.91 9.82 

Plant & 

Machinery 

542.3

1 

80% 0

% 

20

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

303.

69 

0.0

0 

75.92 379.6

2 

130.1

5 

0.00 32.54 162.6
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0.00 0.00 0.00 0.00 
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 Fixed Assets 

classification 

(In %) 

33 KV Fixed Assets 

classification (In Rs 

Cr) 

11 KV Fixed Assets 

classification  

(In Rs Cr) 

LT net work Fixed Assets 

classification 

(In Rs Cr) 

Retail supply Fixed Assets 

classification (In Rs Cr) 
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Hydraulic 

Works 

0.59 80% 0

% 

20

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

0.28 0.0

0 

0.07 0.35 0.14 0.00 0.04 0.18 0.05 0.00 0.01 0.06 

Other Civil 

works 

1.19 50% 0

% 

50

% 

0.0

0 

0.0

0 

0.0

0 

0.0

0 

0.36 0.0

0 

0.36 0.72 0.18 0.00 0.18 0.36 0.06 0.00 0.06 0.12 

lines  

cables 

1464.

60 

80% 0

% 

20

% 

0.0

0 

0 0 0 585.

84 

0.0

0 

146.4

6 

732.3

0 

527.2

6 

0.00 131.8

1 

659.0

7 

58.58 0.00 14.65 73.23 

Total 

Fixed 

Assets 

2043.

35 

      0.0

0 

0.0

0 

0.0

0 

0.0

0 

891.

66 

0.0

0 

224.3

0 

1115.

95 

660.3

3 

0.00 167.1

7 

827.5

0 

71.94 0.00 27.96 99.90 
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Table 5.112 Classification of Power Purchase and Transmission Charges 

 Particulars Demand Energy Customer 

Generation /Power Purchase 32.88% 67.12% 0% 

Transmission 100% 0% 0% 
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Table 5.113 Classification of Distribution Cost- Voltage level wise 

Distribution (%) Distribution (Rs Cr) 

LT Retail LT Retail 

Particulars 
  

11 
KV 

Net 
work Supply Total 11 KV Net work Supply Total 

 Repairs & Maintenance  52% 40% 8% 100% 39.41 30.03 6.42 75.86 

 Employee Costs  35% 35% 30% 100% 65.56 65.56 56.19 187.20 

 Administration & General expense  20% 40% 40% 100% 5.86 11.72 11.72 29.30 

 Depreciation & Related  55% 40% 5% 100% 48.75 36.15 4.36 89.27 

 Interest on WC  55% 40% 5% 100% 15.49 11.48 1.39 28.36 

 Interest & Financial Charges  55% 40% 5% 100% 33.51 24.85 3.00 61.36 

 Other Debits (incl. Bad debts)  59% 41% 0% 100% 0.00 1.08 0.75 1.84 

 Provison of Income Tax  55% 40% 5% 100% 0.54 0.40 0.05 0.99 

Rate of Retun  55% 40% 5% 100% 0.46 0.34 0.02 0.85 

 SUB-TOTAL          209.59 181.62 83.91 475.04 

 Less                  

 Expenses capitalised  55% 40% 5% 100% 27.74 20.57 2.48 50.79 
 Net Prior Period Charges/Credits  17% 11% 71% 100% -1.16 -0.76 -4.73 -6.67 

 TOTAL RR          183.01 161.81 86.16 430.92 
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Table 5.114 Second Level Classification of Distribution Cost 

Distribution- 11 KV Distribution- LT net 
work 

Retail supply Distribution-Total 

Distribution 
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Revenue Requirement Classification                       

R&M 81% 10% 9% 52% 10% 38% 20% 0% 80% 65% 9% 26% 

Employee Costs 70% 0% 30% 70% 0% 30% 70% 0% 30% 70% 0% 30% 

A&G expenses 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

Other debits 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 

Prior period items 100% 0% 0% 100% 0% 0% 0% 100% 0% 29% 71% 0% 

Interest on WC 80% 0% 20% 56% 44% 0% 11% 52% 37% 62% 27% 11% 

Depreciation 80% 0% 20% 80% 0% 20% 72% 0% 28% 79% 0% 21% 

Interest & Financial Charges 80% 0% 20% 80% 0% 20% 72% 0% 28% 79% 0% 21% 

Income Tax & RoR 80% 0% 20% 80% 0% 20% 72% 0% 28% 79% 0% 21% 

 Expenses capitalised(Interest and 

Finance Charges)  

80% 0% 20% 80% 0% 20% 72% 0% 28% 79% 0% 21% 
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Table 5.115 Second Level Classification (Rs Cr) 

   Distribution 11KV   Distribution LT network   Retail supply  

  Demand Energy  Cust Demand Energy  Cust Demand Energy  Cust 

 Repairs & Maintenance  31.95 3.94 3.52 15.74 3.00 11.28 1.28 0.00 5.14 

 Employee Costs  45.89 0.00 19.67 45.89 0.00 19.67 39.33 0.00 16.86 

 Administration & General expense  2.93 0.00 2.93 5.86 0.00 5.86 5.86 0.00 5.86 

 Depreciation & Related  38.95 0.00 9.80 28.85 0.00 7.30 3.14 0.00 1.22 

 Interest on WC  26.78 0.00 6.74 6.39 5.10 0.00 0.15 0.72 0.52 

 Interest & Financial Charges  26.78 0.00 6.74 19.83 0.00 5.02 2.16 0.00 0.84 

 Other Debits (incl. Bad debts)  0.00 0.00 0.00 1.08 0.00 0.00 0.75 0.00 0.00 

 Provision of Income Tax  0.43 0.00 0.11 0.32 0.00 0.08 0.04 0.00 0.01 

 Rate of Return  0.37 0.00 0.09 0.27 0.00 0.07 0.02 0.00 0.01 

 SUB-TOTAL  174.08 3.94 49.59 124.23 8.10 49.28 52.73 0.72 30.46 

 Less                    

 Expenses capitalised  22.16 0.00 5.58 16.41 0.00 4.16 1.79 0.00 0.70 

 Net Prior Period Charges/Credits  -1.16 0.00 0.00 -0.76 0.00 0.00 0.00 -4.73 0.00 

 TOTAL RR  153.08 3.94 44.01 108.58 8.10 45.13 50.94 5.45 29.76 
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Table 5.116: Merit Order Dispatch for UGVCL 

 
Total 

Energy 
share 

Energy 
despatchable 

Shared 
fixed 
cost 

Variable 
cost 

Total 
variable 

cost 
Incentive Total 

Cost 
Cumulative 

energy 

Station (MU) (MU) (Rs. 
Lakhs) (Rs./kWh) (Rs. 

lakhs) (Rs. lakhs)   

Ukai TPS 1775 1775 6453 1.47 26093   32546 1775 
Ukai Hydro 131 131 663 0 0   663 1906 
Gandhinagar 
I-IV 2004 1005 11173 1.65 16583   27756 2911 

Wanakbori I-
VI 4881 4060 17734 1.65 66990   84724 6971 

Wanakbori 
VII 1107 1107 5864 1.63 18044   23908 8078 

Kutch – 
Lignite I-III 285 285 4039 1.07 3050   7089 8363 

GIPCL-II 
(160) 273 273 1381 1.67 4559   5940 8636 

GIPCL – 
SLPP 394 394 4577 0.94 3704   8281 9030 
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Total 

Energy 
share 

Energy 
despatchable 

Shared 
fixed 
cost 

Variable 
cost 

Total 
variable 

cost 
Incentive Total 

Cost 
Cumulative 

energy 

Station (MU) (MU) (Rs. 
Lakhs) (Rs./kWh) (Rs. 

lakhs) (Rs. lakhs)   

GMDC-
Akrimota 392 392 5268 0.51 1999   7267 9422 

NPC – 
Tarapur 1&2 253 253 0 0.95 2404 91 2495 9675 

NPC – 
Korba 344 344 1018 0.58 1995 124 3137 10019 

NPC – 
Vindhyachal- 
I 

368 368 1344 1.01 3717 132 5193 10387 

NPC – 
Vindhyachal- 
II 

387 387 2673 0.92 3560 139 6372 10774 

NTPC – 
Jannur 1207 1207 14611 1.54 18588 434 33633 11981 

SSNNL – 
Hydro 72 72 148 0 0   148 12053 

Captive 
Power 83 83 0 2.04 1693   1693 12136 

NTPC - ER -           0 12136 
Adjustment 
to match 
with Annual 
accounts 

  865             

Total   13001 76946   172979 920 250845   
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Table 5.117: Allocation of energy cost to agricultural category 

  Units 

Variable 
Power 
Purchase 
(Rs crores) 

Per Unit 
Variable Power 
purchase cost 
(Rs/ kWh) 

 Base Block 12130 1728.93 1.43 
Growth Block 871 82.79 0.95 
Total 13001 1811.73 1.39 
Share of Agriculture - 
CP       
Base Block 7129.39 1016.18 1.43 
Growth Block 607.61 57.76 0.95 
Total 7737.00 1073.93 1.39 
�
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Table 5.118 Coincident and Non coincident peak of UGVCL 

  

Load 
factor (as 

per 
sample 
feeders) LLF CF 

 No. of 
Consumer

s 

Consu
mer  

weighta
ge 

No. of 
equivalent 
consumers 

Consu
mption 

(MU) 

Allocation 
of Total 

Loss -MU 

Consumpt
ion + Loss 

(MU) 

NCP 
MW+ 
Loss 

CP-
MW 

Agricultural 
Consumer 41.97% 

24..9
3% 37.97% 

        
213,559  2.5       533,898  5837 1900 7737 2104.18 

798.
89 

Total NO of 
Consumers In 
UGVCL       

     
2,197,246                

Total Consumption 
            

              
10,240  2761 13001     

Share of agricultural consumers and 
consumption in Total  

    9.7%   24.30% 57.0%   59.51%     

Total Discom 60.36%                2458.9   

System Peak                     2154 

Ratio of Coincident and Non 
coincident Peak  

                85.57% 37.0
9% 
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Table 5.119 Allocation of cost – CP Method  

 Power Purchase Cost   Transmission charges   Distribution Total  
 Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr  

c  Demand   Energy   Customer  
 
Demand   Energy   Cust   Demand   Energy   Cust  

Total 
Cost 
Rs Cr  
  

Total UGVCL Cost 887.63 1811.73   231.50     296.96 19.41 114.66 3361.88 
Allocation of Cost to 
Agricultural Consumer 
Category 329.21 1073.93   85.86     110.14 11.55 27.86 1638.55 
Per unit Cost to 
agricultural consumers 
(Rs /Kwh) 0.56     0.15     0.19 0.02 0.05 2.81 
Avg Cost as per Annual 
Report                   3.33 
Avg Cost as per Tariff 
Order                   3.31 
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Final Results from the Model 
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Table 5.120 Comparison of Cost to serve and Revenue realisation 

�
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Estimation of Cost to Serve for PGVCL 
�

Team Identification 
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Table 5.121 Sample Feeders selected across various�����!��
Name of the Circle No of Sample Feeders  

Bhavnagar 2 

Surendernagar 2 

Rajkot City 2 

Rajkot Rural 2 

Kutch 1 

Bhuj 1 

Amrelo 2 

Porbandar 2 

Junagarh 2 

Jamnagar 2 

Total 18 
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Category 
Energy  
Sold (MU) 

Revenue at 
Current 
Tariff Rate  
(Rs cr) 

Avg. 
Realn.     
(Rs./KWH) 
at current 
rates 

CoS        
(Rs./KWH)  

Total 
Cost of 
supply 

Total 
Subsidy 

Subsidy 
Recived 
from 
Govt 

Cross 
Subsidy 

LT Agriculture 5837 657.59 1.13 2.81 1638.55 980.96 576.58 404.38 
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Table 5.122 days Selected for collection of load data from sample feeders 

06.04.2007 Summer  

22.04.2007 Summer  

02.05.2007 Summer  

19.05.2007 Summer  

14.06.2007 Monsoon 

15.07.2007 Monsoon 

25.07.2007 Monsoon 

15.08.200 Monsoon 

04.09.2007 Monsoon 

26.09.2007 Monsoon 

08.10.2007 Winter 

18.11.2007 Winter 

01.12.2007 Winter 

11.12.2007 Winter 

25.12.2007 Winter 

12.01.2008 Winter 

14.01.08 Winter 

20.02.2008  Summer 

14.03.08 Summer 
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Analysis of the sample feeder data 
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Figure 5.32 Agricultural Feeder Data Analysis 
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Table 5.123 Feeder Data Analysis 

Calculation of class load factor  

Average (Mwh) 9.122 
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Max (Mwh) 22.26 

Load factor (%) 40.26% 

Calculation of load loss factor  
Formula (0.3 *LF +0.7 (LF)^2  23.43% 

Calculation of CF  44.74% 

�

Model Process 
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Table 5.124 Functionalised Cost of PGVCL  

 PP cost   Tr. Charges  Distribution   Total UGVCL    
   Rs Cr  Rs Cr  Rs Cr  Rs Cr 

 Purchase of Power  3,642.83   3,642.83 

 Transmission Charges   353.66  353.66 

 Repairs & Maintenance    82.83 82.83 

 Employee Costs    290.15 290.15 

 Administration & General expense    57.84 57.84 

 Depreciation & Related    143.33 143.33 

 Interest & Financial Charges    106.70 106.70 

 Interest on working capital    35.82 35.82 

 Provison for Tax    0.99 0.99 

 Rate of Return    1.19 1.19 

 SUB-TOTAL  3,642.83  718.85 4,361.68 

 Less      

 Expenses capitalised    42.46 42.46 

 net prior period    (28.67) (28.67) 

 NET TOTAL EXPENSES  3,642.83 353.66 705.06 4,347.89 

Source : Annual Accounts, PGVCL, 2007/08 

 
%�����������$����(BA�5������!������������ �$��� �������������

�����8::-�,:����������"����������$�����������!�������������

�����������������	��������4������ �$��� ����������������

���������!���������� �$��� �����������������������������	���

"��������������������������������������	����������!� �$���

 ������������  ������"
�����B�)������!��������
��	�!����
�

�����������<B��=�������������������������������������ND�.���

�

1����76��
������������

%����!�������3���������������"������ ������������	��	���������

�����������������������!��	���!�����������"����������"��������



158 Assessment of cost of service for supply to agricultural consumers and 
methods to reduce cross subsidy for agriculture category 

Project Report No. 2008ER08 

���������������$���������(BA�5�������!������"!��6���6�T�6���-�

 �������������!����������������������3�������������������������

��!��	���!��������������������������	��	�����������������4�

����	
������������������	��
���

Table 5.125  Classification of fixed assets voltage wise 

Description Amount 
 (Rs Cr) 

Apportionment of Fixed Assets (in %)  Apportionment of Fixed Assets amount (In Rs) 

  33 KV 11KV LT Network Retail Supply Total 33 KV 11KV LT  
Network 

Retail  
Supply 

Total 

Land  0.89  0% 5% 15% 80% 100% 0 0.04 0.13 0.71 0.89 

Buildings  12.32  0% 15% 15% 70% 100% 0 1.85 1.85 8.62 12.32 

Vehicles 5.13  0% 15% 15% 70% 100% 0 0.77 0.77 3.59 5.13 

Furniture & Fixtures 4.51 0% 15% 15% 70% 100% 0 0.68 0.68 3.16 4.51 

Office Equipment 18.19 0% 5% 15% 80% 100% 0 0.91 2.73 14.55 18.19 

Plant & Machinery 790.20 0% 70% 30% 0% 100% 0 553.14 237.06 0.00 790.20 

hYdraulic Works 0.10 0% 60% 30% 10% 100% 0 0.06 0.03 0.01 0.10 

Other Civil works 1.95 0% 60% 30% 10% 100% 0 1.17 0.59 0.20 1.95 

Lines & cables 2431.26 0% 50% 45% 5% 100% 0 1215.63 1094.07 121.56 2431.26 

Total Fixed Assets 3264.55       1774 1338 152 3265 

Table 5.126 Classification of Fixed assets into demand, energy and customer related costs 
 Fixed Assets 

classification (In %) 
33 KV Fixed Assets 
classification (In Rs) 

11 KV Fixed Assets 
classification  

LT net work Fixed Assets 
classification 

Retail supply Fixed Assets 
classification  
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Land  0.89  50% 0% 50% 0.00 0.00 0.00 0.00 0.02 0.00 0.02 0.04 0.07 0.00 0.07 0.13 0.36 0.00 0.36 0.71 
Building
s  12.32  50% 0% 50% 0.00 0.00 0.00 0.00 0.92 0.00 0.92 1.85 0.92 0.00 0.92 1.85 4.31 0.00 4.31 8.62 
Vehicles 5.13  50% 0% 50% 0.00 0.00 0.00 0.00 0.39 0.00 0.39 0.77 0.39 0.00 0.39 0.77 1.80 0.00 1.80 3.59 
Furnitur
e & 
Fixtures 4.51 50% 0% 50% 0.00 0.00 0.00 0.00 0.34 0.00 0.34 0.68 0.34 0.00 0.34 0.68 1.58 0.00 1.58 3.16 
Office 
Equipm
ent 18.19 50% 0% 50% 0.00 0.00 0.00 0.00 0.45 0.00 0.45 0.91 1.36 0.00 1.36 2.73 7.27 0.00 7.27 14.55 
Plant & 
Machine
ry 790.20 80% 0% 20% 0.00 0.00 0.00 0.00 442.51 0.00 110.63 553.14 189.65 0.00 47.41 237.06 0.00 0.00 0.00 0.00 
hYdrauli
c Works 0.10 80% 0% 20% 0.00 0.00 0.00 0.00 0.05 0.00 0.01 0.06 0.02 0.00 0.01 0.03 0.01 0.00 0.00 0.01 
Other 
Civil 
works 1.95 50% 0% 50% 0.00 0.00 0.00 0.00 0.59 0.00 0.59 1.17 0.29 0.00 0.29 0.59 0.10 0.00 0.10 0.20 
Lines & 
cables 2431.26 80% 0% 20% 0.00 0.00 0.00 0.00 972.50 0.00 243.13 1215.63 875.25 0.00 218.81 1094.07 97.25 0.00 24.31 121.56 
Total 
Fixed 
Assets 3264.55       0.00 0.00 0.00 0.00 1417.77 0.00 356.47 1774.25 1068.30 0.00 269.60 1337.90 112.67 0.00 39.73 152.41 
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Table 5.127 Classification of Power Purchase and Transmission Charges 

 Particulars Demand Energy Customer 

Generation /Power Purchase 34.91% 65.09% 0% 

Transmission 100% 0% 0% 
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Table 5.128 Classification of Distribution Cost- Voltage level wise 

Particulars Distribution (%) Distribution (Rs Cr) 

LT Retail LT Retail 

  11 KV Net work Supply Total 11 KV Net work Supply Total 

 Repairs & Maintenance  56% 34% 9% 100% 46.42 28.52 7.86 82.8 

 Employee Costs  35% 35% 30% 100% 101.54 101.54 87.03 290.12 

 Administration & General expense  20% 40% 40% 100% 11.57 23.13 23.13 57.3 

 Depreciation & Related  54% 41% 5% 100% 77.9 58.74 6.69 143.33 

 Interest on WC  54% 41% 5% 100% 19.47 14.68 1.67 35.82 

 Interest & Financial Charges  54% 41% 5% 100% 57.99 43.73 4.98 106.7 

 Provison of Income Tax  55% 40% 5% 100% 0.54 0.41 0.05 0.99 

 TOTAL          209.12 181.28 83.89 474.29 
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Table 5.129 Second Level Classification of Distribution Cost 

Distribution- 11 KV Distribution- LT net work Retail supply Distribution-Total Distribution 
  Demand Energy Cus. Demand Energy Cus. Demand Energy Cus. Demand Energy Cus. 

R&M 82% 10% 8% 56% 10% 34% 20% 0% 80% 67% 9% 23% 

Employee Costs 70% 0% 30% 70% 0% 30% 40% 0% 60% 61% 0% 39% 

A&G expenses 50% 0% 50% 50% 0% 50% 50% 0% 50% 50% 0% 50% 

Prior period items 100% 0% 0% 100% 0% 0% 0% 100% 0% 50% 50% 0% 

Interest on WC 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 

Depreciation 80% 0% 20% 80% 0% 20% 80% 0% 20% 80% 0% 20% 

Interest & Financial 

Charges 

0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 

Income Tax & RoR 80% 0% 20% 80% 0% 20% 80% 0% 20% 80% 0% 20% 

Capitalization of int. fin 

charges 

80% 0% 20% 80% 0% 20% 80% 0% 20% 80% 0% 20% 

Capitalization of  

other expenses 

80% 0% 20% 80% 0% 20% 80% 0% 20% 80% 0% 20% 
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Table 5.130. Second Level Classification (Rs Cr) 

Particulars   Distribution 11KV   Distribution LT network   Retail supply  

  Demand  Energy  Customer  Demand  Energy  Customer  Demand  Energy  Customer  

 Repairs & Maintenance  38.20 4.64 3.57 16.09 2.85 9.58 1.57 0.00 6.29 

 Employee Costs  71.08 0.00 30.46 71.08 0.00 30.46 34.81 0.00 52.22 

 Administration & General 

expense  5.50 0.00 5.50 10.99 0.00 10.99 10.99 0.00 10.99 

 Depreciation & Related  62.25 0.00 15.65 46.94 0.00 11.80 5.35 0.00 1.34 

 Interest & Financial Charges  0.00 57.99 0.00 0.00 43.73 0.00 0.00 4.98 0.00 

 Interest on WCl  0.00 19.47 0.00 0.00 14.68 0.00 0.00 1.67 0.00 

 Provison for Tax  0.51 0.00 0.11 0.33 0.00 0.08 0.04 0.00 0.01 

 Rate of Return  0.43 0.00 0.11 0.39 0.00 0.10 0.04 0.00 0.01 

 SUB-TOTAL  177.97 82.10 55.40 145.81 61.26 63.01 52.80 6.65 70.86 

 Less                    

 Expenses capitalised  18.44 0.00 4.64 13.91 0.00 3.50 1.58 0.00 0.40 

 net prior period  -15.58 0.00 0.00 -11.75 0.00 0.00 0.00 -1.34 0.00 

NET TOTAL EXPENSES  175.11 82.10 50.76 143.66 61.26 59.52 51.22 7.99 70.47 
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Table 5.131:  Merit Order Dispatch of PGVCL 

  (MU) (MU) Rs./ 
Lakh(s)   

 Rs/kwh) (Rs.lakhs) (Rs.lakhs) Rs/Kwh 
  

 Source Energy 
Available 

Energy 
despatch 

able 

Fixed 
Cost   

Unit 
Variable 

Cost/ 
kWh 

Total 
Variable 

Cost  

Total 
Cost 

Total 
Cost 

Cummulative 
Units 

Ukai Hydro 394 394 1996 0   1996 0.51 394 
NPC – 
Tarapur1&2 759 759   0.95 7210 7210 0.95 1153 

SSNL – Hydro 216 216 443 2.05 4428 4871 2.26 1369 
GMDC-
Akrimote 1189 1189 15973 0.51 6064 22037 1.85 2558 

NTPC – Korba 1985 1985 5877 0.58 11513 17390 0.88 4543 
NTPC – 
Vindhyachal – 
II 

1167 1167 8060 0.92 10736 18796 1.61 5710 

GIPCL - SLPP 1196 1196 13879 0.94 11242 25121 2.10 6906 
NTPC – 
Vindhyachal – 
I 

1103 1103 4031 1.01 11140 15171 1.38 8009 

Kutch Lignite I 
to III  872 872 12345 1.07 9330 21675 2.49 8881 

Ukai TPS 597 597 2171 1.47 8776 10947 1.83 9478 
NTPC – 
Jhanor 409 409 4946 1.54 6299 11245 2.75 9887 

Wanakbori –
VII 374 374 1979 1.63 6096 8075 2.16 10261 

Wanakbori I to 
VI 3254 3254 11823 1.65 53691 65514 2.01 13515 

Gandhinagar I 
to IV 1336 1336 7448 1.65 22044 29492 2.21 14851 

GIPCL II (160) 819 819 4144 1.67 13677 17821 2.18 15670 
Captive 
capacity 270 270   2.02 5454 5454 2.02 15940 

Other sources 1100 422   2.2 9284 9284 2.20 16362 
Adjustment to 
match with 
annual 
accounts 

  2051.00     40113     18413 

Total    18413     237097       
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Table 5.132: Allocated energy cost to agricultural category 

  Units 

Variable Power 
Purchase Cost 

(Rs crores) 

Per Unit Variable 
power purchase 
cost(Rs/ kWh) 

Base Block 15694 1848.03 1.18 
Growth Block 2719.00                   523  1.92 
Total 18413.00 2371 1.29 
Share of Agriculture - 
CP       

Base Block 7617.28 897 1.18 
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Growth Block -930.92 -179 1.92 
Total 6686.36 861 1.29 
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Table 5.133 Coincident and Non coincident peak  

  

Load 
factor (as 
per 
sample 
feeders) LLF CF 

 No. of 
Consume
rs 

Cons
umer  
weig
htage 

No. of 
equivalent 
consumer
s 

Consu
mption 
(MU) 

Allocati
on of 
Total 
Loss -
MU 

Consu
mption 
+ Loss 
(MU) 

NCP MW+ 
Loss 

CP-MW 

Agricultural 
Consumer 40.26% 23.43% 44.74% 

        
381,011  2.5 

  
952,527.50  4198 

          
2,488  

               
6,686  1895.74 848.17 

Total NO of 
Consumers In 
PGVCL       

     
3,341,431                

Total 
Consumption             

     
11,837  

          
6,576  

             
18,413      

Share of 
agricultural 
consumers and 
consumption in 
Total       11.4%   28.51% 35.5%   36.31%   

  

Total Discom 62.31% 45.87%               3373.29   

System Peak                        2,955  
Ratio of Coincident 
and Non coincident 
peak 

         56.20% 28.70% 
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Table 5.134 Allocation of cost – CP Method  

 PP cost   Transmission charges   Distribution Total  
Total 
Cost 

 Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr  
  
  
  Demand   Energy  Cust  Demand  Energy  Cust  Demand  Energy  Cust  

 Rs Cr  
  

Total Cost 1271.86 2370.97   353.66     442.36 57.54 202.21 4698.60 

Allocation of Cost to 

Agri Category 365.06 860.98   101.51     126.97 20.89 57.64 1533.06 

Per Unit allocated 

Cost (Rs/Kwh) 0.87 2.05   0.24     0.30 0.05 0.14 3.65 

Avg Cost (Rs/Kwh)                   3.97 
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Final Results of Model 
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 Table 5.135 Comparison of Cost to serve and Revenue realisation 

�

5.4 Haryana 
 

Estimation of Cost to Serve for UHBVN27 
 
Agricultural Background of the state  
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Methods 
Energy  
Sold (MU) 

Revenue at 
Current 
Tariff Rate  
(Rs cr) 

Avg. 
Realn.     
(Rs./KWH) 
at current 
rates 

CoS        
(Rs./KWH)  

Total 
Cost (Rs 
cr) 

Total 
Subsidy 

Subsidy 
Recived 
from 
Govt 

Cross 
Subsidy 

CP Method 4198 470.14 1.12 3.65 1533.06 1062.92 419.62 643.30 
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Haryana
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Fig.5.33 Haryana: Reported Area, Cultivable Land and Non-Cultivable Land in 
India, (2003-2004) 

Source: Fertilizer Statistics 2003-04, Ministry of Agriculture 
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Fig 5.34 Haryana: Irrigation by Source. (Figures in Hectares) 

Source: Fertilizer Statistics 2007-08, Ministry of Agriculture 
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Table 5.136 District-wise Tubewells and Pumping Sets in Haryana (2003-
2004) 

Districts Diesel Sets Electric Sets Total 

Ambala 5895 15598 21493 
Panchkula 2148 2322 4470 
Yamunanagar 9283 18519 27802 
Kurukshetra 938 34960 35898 
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Kaithal 23119 29141 52260 
Karnal 14386 52273 66659 
Panipat 7105 24257 31362 
Sonipat 21016 16641 37657 
Rohtak 15239 2213 17452 
Jhajjar 29555 5093 34648 
Faridabad 18331 13513 31844 
Gurgaon 6041 25498 31539 
Rewari 6818 22901 29719 
Mahendragarh 224 22376 22600 
Bhiwani 11397 17784 29181 
Jind 18874 20295 39169 
Hisar 18459 5069 23528 
Fatehabd 12504 17010 29514 
Sirsa 21701 18602 40303 

Note : Sets Include Both Pumping Sets and Tubewells. 
Compiled from the statistics released by : Planning Department, Govt. of Haryana. 
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Table 5.137 District-wise Average Monthly Normal Rainfall in Haryana (1998-2002) 
(In Millimetre) 

Districts Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Annual 
Total 

Ambala 25.5 28.5 38.5 19.4 30.8 144.7 365 268.9 165.2 27 1 1.4 1115.5 
Panchkula 27.2 33.4 33.4 24.6 59 221.6 340 392.2 183 31.2 0 0.6 1346 
Yamunanagar 32.4 40.9 31.1 21.7 41 122 299 259.2 143.4 29.6 0 0.8 1020.8 
Kurukshetra 20.5 24.6 14.4 7.6 19.1 78.6 167 124.5 104.7 21.8 3.7 1 587.5 
Kaithal 20.9 26.5 9.4 5.8 26 103.4 63.9 85.7 68.9 21.4 0.6 2.3 434.8 
Karnal 18.2 17.9 8.7 5.3 20.6 77.5 115 102.4 64.5 22 5.2 0.5 457.6 
Panipat 25.5 26 9.6 4.3 12.8 79.6 103 84.5 69.9 19.8 1.6 0.2 436.3 
Sonipat 22.3 26.4 15.3 8.5 36.3 59 84.3 111.6 83.7 25.3 0 1.3 474 
Rohtak 15.8 21.7 9.9 3.2 38.3 62.2 91.2 112.1 66.8 18.3 0 3 442.5 
Jhajjar 7.4 14.5 9.7 4.4 41.3 39 89.1 68.9 48.2 15.8 1 2 341.3 
Faridabad 9.3 8.6 2.2 3.9 20.8 42.8 122 147.8 98.3 9.2 0.2 2.3 466.9 
Gurgaon 13.5 9.5 6 2.2 29.6 49.4 120 109.4 85.7 15.2 1.4 1.4 443 
Rewari 8.9 10.9 6.4 6.2 42.1 59.7 126 103.2 48.8 15.8 1.3 2.8 431.6 
Mahendragarh 10.5 10.8 4.3 3.3 23.7 39.1 115 54 32 8.2 1.7 2.4 305.1 
Bhiwani 8.4 11 5.6 2.2 33.4 40.7 67.7 55.5 40.6 16.4 0 1.9 283.4 
Jind 19.2 22.4 12 11.5 28.8 69.3 146 97.4 79.6 27.3 3 0.5 516.6 
Hisar 10.4 13.8 2 2.7 24.1 33 58.2 41.2 30.9 18.5 1.3 0.4 236.5 
Fatehabd 12.3 21.5 2.9 5.9 18.3 43.8 60.1 39.7 65.7 27.6 0 2.3 300.1 
Sirsa 10 6.5 0.7 1.4 21.8 18.6 77.4 27 20 11.8 0.7 5.7 201.6 

Source: Planning Department, Govt. of Haryana. 
Area, Irrigation and Crops 
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Table 5.138 Area, Production and Average Yield of Major Crops in Haryana 
(2004-2005) 

 (Area in ' 000 Hectare; Production in ' 000 Tonne; Average Yield in Kg./Ha.) 
Area Production Average Yield 

Crops 
2004-05 2004-05 2004-05 

Kharif Foodgrains 1770 3890 2198 
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Rice 1028 3023 2941 
Bajra 569 749 1316 
Maize 16 40 2500 
Jowar 96 26 271 
Kharif Pulses 61 52 852 
Rabi Foodgrains 2455 9198 3747 
Wheat 2322 9058 3901 
Barley 25 67 2680 
Gram 107 91 850 
Other Rabi Pulses 7 6 833 
Rabi Oilseeds 702 826 1177 
Sugarcane (Gur) 130 7101 54623 
Cotton (Lint) 621 2075 568 

Abbr. : P : Provisional. 
Compiled from the statistics released by : The Fertiliser Association of India. 
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Table 5.139 District-wise Irrigated Area under Food Crops in Haryana - Part I 
(2004-2005)   

      (In Hectare) 
Cereals (Food Crops) 

Rice Jowar or Cholum 
Other Cereals 

and Millets 

District Autumn Total Kharif Rabi Total 
Bajra or 
Cumbu Maize Wheat Barley Kharif Total 

Total 
Cereals 

and 
Millets 

Ambala 73449 73449 - - - - 55 80359 10 - - 153873 

Bhiwani 11369 11369 3767 - 3767 18838 41 126341 4006 - - 164362 

Faridabad 28255 28255 10642 - 10642 5291 227 135706 1327 - - 181448 

Fatehbad 65365 65365 - - - 8085 18 177200 2494 - - 253162 

Gurgaon 5687 5687 3107 - 3107 18303 6 110478 1655 - - 139236 

Hissar 28281 28281 8 - 8 32494 78 202401 3709 - - 266971 

Jhajjer 13362 13362 18473 - 18473 10754 65 82454 906 - - 126014 

Jind 90894 90894 507 - 507 22366 - 206752 791 - - 321310 

Kaithal 152637 152637 34 - 34 10419 99 174257 33 - - 337479 

Karnal 167405 167405 - - - 1028 148 170667 106 149 149 339503 

Kurkshetra 121844 121844 - - - 51 208 113851 11 - - 235965 
Mahendra 
Garh - - 60 - 60 12499 - 40575 439 - - 53573 

Panchkula 6621 6621 - - - - 30 11502 4 - - 18157 

Panipat 72281 72281 28 - 28 700 10 83827 48 - - 156894 

Rewari 475 475 977 - 977 21760 - 44854 - - - 68066 

Rohtak 15006 15006 20759 - 20759 5418 40 87100 881 - - 129204 

Sirsa 45459 45459 - - - 2825 1 247155 3807 - - 299247 

Sonepat 65954 65954 12246 - 12246 4985 434 131430 484 - - 215533 
Yamuna 
Nagar 58050 58050 - - - 14 133 68631 10 - - 126838 

Haryana 1022394 1022394 70608 - 70608 175830 1593 2295540 20721 149 149 3586835 
Note : - :  Not Reported/Not Available or Reported Zero. Compiled from the statistics released by : Ministry of Agriculture, Govt. of India. 
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Energy characteristics of Haryana28 
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Table 5.140 - Power Purchase volume for FY 2007-08 (MUs) 

Source of Power HERC approved 
values (MU) 

NTPC  

Singrauli STPS 1849 

Rihand I 699 

Rihand II 664 

Unchhahar I 173 

Unchhahar II 280 

Unchhahar III 95 

Anta CCGT 264 

Auraiya CCGT 376 

Dadri CCGT 342 

Faridabad CCGT # 2910 

NHPC  

Salal 540 

Bairasiul 235 

Tanakpur 23 

Chamera I 347 

Chamera II 180 

Dhauliganga 88 

Dhulhasti 175 

Uri 123 

Parbati II 30 

Sewa II 20 

New Sources  

SJVNL 307 

Tehri (THDC) 260 

Koteshwar HEP 15 

Kahalgaon I 25 

Kahalgaon II 250 

Tala (displacement) 45 

NPC  

NAPP 103 

RAPP (3-4) 367 

HPGCL # 10058 

 
28 Source : HERC’s Order on “Annual Review Report for Bulk Supply Business 
for FY 2007-08, Trading Margin & Bulk Supply Tariff  dated 8th May,  2007 
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Source of Power HERC approved 
values (MU) 

Shared Projects  

BBMB 3200 

IPGCL 228 

Others  

Malana (PTC) 100 

Ch. Devilal Sugar Mill # 2 

Short Term & Bilateral 2000 

TOTAL 26,372 
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Table 5.141 Approved Power Purchase Rates & Cost (FY 2007 – 08) 

Source of Power HERC Approval 

 Volume (MU) Rate (Rs/kWh) Cost (Rs. Min) 

NTPC    

Singrauli STPS 1849 1.18 2189 

Rihand I 699 1.64 1147 

Rihand II 664 1.59 1056 

Unchhahar I 173 1.80 312 

Unchhahar II 280 1.93 539 

Unchhahar III 95 2.20 209 

Anta CCGT 264 2.09 551 

Auraiya CCGT 376 2.40 903 

Dadri CCGT 342 2.76 944 

Faridabad CCGT # 2910 2.24 6518 

NHPC    

Salal 540 0.69 373 

Bairasiul 235 0.95 224 

Tanakpur 23 1.33 31 

Chamera I 347 1.21 420 

Chamera II 180 2.34 422 

Dhauliganga 88 2.05 179 

Dhulhasti 175 3.00 525 

Uri 123 2.40 295 

Parbati II 30 3.85 116 

Sewa II 20 3.00 60 

New Sources    

SJVNL 307 3.23 992 

Tehri (THDC) 260 3.43 892 

Koteshwar HEP 15 2.50 38 

Kahalgaon I 25 2.50 63 

Kahalgaon II 250 3.00 750 

Tala (displacement) 45 1.88 85 
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Source of Power HERC Approval 

 Volume (MU) Rate (Rs/kWh) Cost (Rs. Min) 

NPC    

NAPP 103 2.45 252 

RAPP (3-4) 367 2.95 1082 

HPGCL # 10058 2.798966 28152 

Shared Projects    

BBMB 3200 0.1120 358 

IPGCL 228 3.12 711 

Others    

Malana (PTC) 100 2.88 288 

Ch. Devilal Sugar Mill # 2 2.5 5 

Short Term & Bilateral 2000 3.77 7540 

Wheeling & Other Charges   

Wheeling PGCIL   1184 

Wheeling HPSEB   5 

Wheeling PSEB   10 

Wheeling UPSEB   5 

Wheeling BBMB   1 

LC Charges   8 

ULDC Charges   56 

Open Access   488 

TOTAL 26,372  59,977 
 

Wheeling Charges 
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Table 5.142 Energy available for sale to distribution business (FY 2007-08) 

Description  HERC 

Approval 

Gross Energy Procured from out of state sources 

(MU) 

1 13402 

Inter state transmission loss % 2 4% 

Inter state transmission loss (MU) 3=1*2 536 

Net energy available from out of state sources (MU) 4=1-3 12866 

Add energy generated within the state (MU) 5 12970 

Net energy available for use in Haryana 6=4+5 25836 

Intra – State transmission loss (%) 7 2.60% 

Intra – State transmission loss (MU) 8=6*7 672 

Energy available for sale to distribution licensee 9=6-8 25164 

 
 

Load Curve Analysis for Haryana 
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Load curve Analysis for UHBVN 
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Estimation of Cost to Serve for UHBVN based on sample load data for FY 2007-08 
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Sampling 
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Table 5.143 Sample Feeders selected across various circle 

Name of the Circle No of Sample Feeders  
11kV Padla 1 

11 KV  Baba Sita Giri 1 

11 KV  Padla Village 1 

11 KV Kartarpur 1 

11 KV Bherian 1 

11 KV Usmanapur 1 

11 KV Bateri 1 

11 KV Nanakpur 1 

Total 8 
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Table 5.144 days Selected for collection of load data from sample feeders 

4/6/2007 Summer  

4/22/2007 Summer  

5/2/2007 Summer  

5/19/2007 Summer  

3/14/2008 Monsoon 

7/15/2007 Monsoon 

7/25/2007 Monsoon 

8/15/2007 Monsoon 

9/4/2007 Monsoon 

9/23/2007 Monsoon 

9/26/2007 Winter 

10/8/2007 Winter 

11/18/2007 Winter 

12/11/2007 Winter 
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12/25/2007 Winter 

1/12/2008 Winter 

1/14/2008 Winter 

2/20/2008  Summer 

3/13/2008 Summer 

 
Analysis of the sample feeder data 
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Figure 5.35 Agricultural Feeder Data Analysis 
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Table 5.145 Feeder Data Analysis 

Calculation of class load factor  

Average (MW) 3.88 
Max (MW) 17.90 

Load factor (%) 21.7% 

Calculation of load loss factor  
Formula (0.3 *LF +0.7 (LF)^2  9.8% 

Calculation of CF  48.32% 
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Table 5.146 Functionalised Cost of UHBVN 

 PP cost   Tr. Charges  Distribution   Total UHBVN    
   Rs Cr  Rs Cr  Rs Cr  Rs Cr 

 Purchase of Power  3366.51   3366.51 

 Transmission Charges   289.38  289.38 

 Repairs & Maintenance    31.66 31.66 

 Employee Costs    322.29 322.29 

 Administration & General expense    32.69 32.69 

 Depreciation & Related    108.13 108.13 

 Interest & Financial Charges    230.97 230.97 

 Interest on working capital    0.62 0.62 

Interest on consumer security deposit   11.06 11.06 

 Provison for Tax    0.58 0.58 

 Rate of Return    0 0 

 SUB-TOTAL  3366.51 289.38 738 4,393.89 

 Less      

 Expenses capitalised    108.61 108.61 

 NET TOTAL EXPENSES  3366.51 289.38 628.80 4,284.69 

Other Debits(Including bad debts)   8.4  

Net prior period Charges/credits   36.82  

Total ARR 3366.51 289.38 674.6 4330.49 

     

Source : Annual Accounts, UHBVN, 2007/08 
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Table 5.147 Classification of fixed assets voltage wise 

Apportionment of Fixed Assets (in %)* Apportionment of Fixed Assets amount (In Rs) Description 
  

Amount 
in Rs 

Crores 
  33
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V 

11
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To
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Land  34.16 5.00% 5.00% 15.00% 75.00% 100.00% 3.49 3.49 10.47 52.37 69.82 

Buildings & Civil 

Structure 69.82 5.00% 5.00% 15.00% 75.00% 100.00% 89.31 89.31 267.93 1339.66 1786.21 
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Apportionment of Fixed Assets (in %)* Apportionment of Fixed Assets amount (In Rs) Description 
  

Amount 
in Rs 

Crores 
  33
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11
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Transmission/ 

Distribution System 

(Plant & Machinery) 1786.21 40.00% 30.00% 30.00% 0.00% 100.00% 4.20 3.15 3.15 0.00 10.50 

Vehicles 10.50 0.00% 5.00% 15.00% 80.00% 100.00% 0.00 0.38 1.13 6.02 7.53 

Furniture & Fixtures 7.53 0.00% 5.00% 15.00% 80.00% 100.00% 0.00 95.41 286.23 1526.58 1908.22 

Total Fixed Assets 1908.22           97.00 191.74 568.92 2924.63 3782.29 
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Table 5.148 Classification of Fixed assets into demand, energy and customer related costs 

 Fixed Assets 

classification (In %) 

33 KV Fixed Assets classification (In 

Rs) 11 KV Fixed Assets classification  LT net work Fixed Assets classification 

Retail supply Fixed Assets 

classification  

Description 

  

Amount in 

Rs Crores 
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    0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Land  34.16 50% 0% 50% 0.85 0.00 0.85 1.71 0.85 0.00 0.85 1.71 2.56 0.00 2.56 5.12 12.81 0.00 12.81 25.62 

Buildings & Civil 

Structure 69.82 50% 0% 50% 1.75 0.00 1.75 3.49 1.75 0.00 1.75 3.49 5.24 0.00 5.24 10.47 26.18 0.00 26.18 52.37 

Trans-mission/ 

Distribution 

System (Plant & 

Machinery) 1786.21 80% 0% 20% 571.59 0.00 142.90 714.49 428.69 0.00 107.17 535.86 428.69 0.00 107.17 535.86 0.00 0.00 0.00 0.00 

Vehicles 10.50 50% 0% 50% 0 0 0 0 0.26 0.00 0.26 0.52 0.79 0.00 0.79 1.57 4.20 0.00 4.20 8.40 

Furniture & 

Fixtures 7.53 50% 0% 50% 0 0 0 0 0.19 0.00 0.19 0.38 0.56 0.00 0.56 1.13 3.01 0.00 3.01 6.02 

Total Fixed Assets 
1908.22 0 0 0 0 0 0 0 431.74 0.00 110.22 541.96 437.84 0.00 116.32 554.17 46.20 0.00 46.20 92.41 
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Table 5.149 Classification of Power Purchase and Transmission Charges 

 Particulars Demand Energy Customer 
Generation /Power Purchase 31.07% 68.93% 0% 

Transmission 100% 0% 0% 
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Table 5.150 Classification of Distribution Cost- Voltage level wise 

Particulars Distribution (%) Distribution (Rs Cr) 
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 Repairs & 

Maintenance  37.7% 28.5% 29.1% 4.7% 100.0% 11.94 9.01 9.21 1.50 31.66 

Employee cost 10.0% 10.0% 20.0% 60.0% 100.0% 32.23 32.23 64.46 193.37 322.29 

 Administration & 

General expense  7% 20% 37% 37% 100% 2.29 6.54 11.93 11.93 32.69 

 Depreciation & 

Related  38% 28% 29% 5% 100% 41 31 31 5 108 

 Interest & 

Financial 

Charges  38% 28% 29% 5% 100% 87 66 67 11 230.97 

 Interest on WC  0% 
0% 

0% 100% 100% 0.00 0.00 0.00 0.62 0.62 

 Interest on 

con.security 

deposits  20% 20% 20% 40% 100% 2.21 2.21 2.21 4.42 11.06 
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Particulars Distribution (%) Distribution (Rs Cr) 
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 Intt Finance 

charges & other 

expenses 

capitalised  38% 28% 29% 5% 100% 

-

40.96 -30.85 

-

31.54 -5.26 -108.61 

 Other Debits 

(incl. Bad debts)  20% 20% 20% 40% 100% 1.68 1.68 1.68 3.36 8.40 

 Net Prior Period 

Charges/Credits  10% 10% 10% 70% 100% 3.68 3.68 3.68 25.77 36.82 

 Income Tax  0% 0% 0% 100% 100% 0.00 0.00 0.00 0.58 0.58 
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Table 5.151 Second Level Classification of Distribution Cost 

Distribution Distribution- 33 KV Distribution- 11 KV 
Distribution- LT 

net work Retail supply Distribution-Total 
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Revenue 
Requirement 
Classification                               

R&M 
100

% 0% 0% 
80
% 

10
% 

10
% 

51
% 

10
% 

41
% 3% 0% 

13
% 

76
% 6% 

18
% 

Employee 
Costs 

40
% 0% 

60
% 

40
% 0% 

60
% 

40
% 0% 

60
% 

40
% 0% 

60
% 

40
% 0% 

60
% 

A&G 
expenses 

50
% 0% 

50
% 

50
% 0% 

50
% 

50
% 0% 

50
% 

50
% 0% 

50
% 

50
% 0% 

50
% 

Depreciation 
80
% 0% 

20
% 

80
% 0% 

20
% 

79
% 0% 

21
% 

50
% 0% 

50
% 

78
% 0% 

22
% 

Interest & 
Financial 
Charges 

80
% 0% 

20
% 

80
% 0% 

20
% 

79
% 0% 

21
% 

50
% 0% 

50
% 

78
% 0% 

22
% 

Interest on WC 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0%  Interest on con.security deposits  0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% Capitalization of int. fin charges 79.78% 0.00% 20.22% 79.66% 0.00% 20.34% 79.01% 0.00% 20.99% 50.00% 0.00% 50.00% 78.08% 0.00% 21.92% Other debits 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% Net prior period charges 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% Income Tax 79.78% 0.00% 20.22% 79.66% 0.00% 20.34% 79.01% 0.00% 20.99% 50.00% 0.00% 50.00% 78.08% 0.00% 21.92%  
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Table 5.152. Second Level Classification (Rs Cr) 

Description   Distribution 33KV   Distribution 11KV   Distribution LT network   Retail supply  
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 Repairs & Maintenance  
   
11.94  

        
-  

         
-  

      
7.21  

  
0.90  

    
0.90  

     
4.60  

    
0.92  

    
3.68  

    
0.30  

          
-  

      
1.20  

 Employee Costs  
   
12.89  

        
-  

  
19.34  

    
12.89  

        
-  

  
19.34  

   
25.78  

          
-  

  
38.67  

  
77.35  

          
-  

  
116.02  

 Administration & General 
expense  

     
1.14  

        
-  

    
1.14  

      
3.27  

        
-  

    
3.27  

     
5.97  

          
-  

    
5.97  

    
5.97  

          
-  

      
5.97  

 Depreciation & Related  
   
32.54  

        
-  

    
8.24  

    
24.47  

        
-  

    
6.25  

   
24.81  

          
-  

    
6.59  

    
2.62  

          
-  

      
2.62  

 Interest & Financial 
Charges  

   
69.50  

        
-  

  
17.61  

    
52.26  

        
-  

  
13.34  

   
53.00  

          
-  

  
14.08  

    
5.59  

          
-  

      
5.59  

 Interest on working 
capital  

           
-  

        
-  

         
-             -  

        
-  

          
-            -  

          
-  

         
-  

         
-  

    
0.62             -  

 Interest on con.security 
deposits  

           
-  

        
-  

    
2.21             -  

        
-  

    
2.21            -  

          
-  

    
2.21  

         
-  

          
-  

      
4.42  

 Intt Finance charges & 
other expenses 
capitalised  

 
(32.68) 

        
-  

  
(8.28) 

  
(24.61) 

        
-  

   
(6.27) 

 
(24.92) 

          
-  

  
(6.62) 

  
(2.63) 

          
-  

    
(2.63) 

 Other Debits (incl. Bad 
debts)  

           
-  

        
-  

    
1.68             -  

        
-  

    
1.68            -  

          
-  

    
1.68  

         
-  

          
-  

      
3.36  

 Net Prior Period 
Charges/Credits  

     
1.23  

   
1.23  

    
1.23  

      
1.23  

  
1.23  

    
1.23  

     
1.23  

    
1.23  

    
1.23  

    
8.58  

    
8.58  

      
8.58  

 Income Tax  
           
-  

        
-  

         
-             -  

        
-  

          
-            -  

          
-  

         
-  

         
-  

          
-  

      
0.58  
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Table 5.153 Coincident peak  
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 Agricultural 
Consumer  21.70% 9.80% 48.32% 267,417.00  1.00  267,417.00  4,573.97  1,900.00  6,473.97  999.69  2406  3406 1646.06 
 Total NO of 
Consumers 
In UHBVN             -           -            -  

 
2,305,898.00              -  -                 -  

                 
-  

                 
-  

               
-  

                
-  

               
-  

               
-  

 Total  
Consumption             -           -            -                    -              -  

                   
-  

    
9,223.47  

      
3,687.57  

    
12,911.04  

               
-  

                
-  

               
-  

               
-  

 Share of 
agricultural 
consumers 
and 
consumption 
in Total             -           -            -  11.6%             -  

                   
-  49.6%   50.1% 

               
-  

                
-  

               
-  

               
-  

 System 
Peak             -           -            -                    -              -  

                   
-                 -  

                 
-  

                 
-  

               
-  

                
-  

               
-  

    
2,415.57  
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Table 5.154 Allocation of cost – CP Method  

PP cost Transmission charges Distribution Total Total Cost 
Rs Cr Rs Cr Rs Cr if Rs Cr Rs Cr Rs Cr Rs Cr Rs Cr Rs Cr 

Description 

Demand Energy Cust Demand Energy Cust Demand Energy Cust   
Total 
UHBVN 
Cost 1046.12 2320.39  289.38   361.51 14.70 298.33 4330.42 
Allocation of 
Cost to 
Agricultural 
Consumer 
Category 712.87 1163.51  197.19   246.34 7.37 34.60 2361.88 

Per Unit 
alloacted 
Cost 
(Rs/Kwh) 1.56 2.54 0.00 0.43 0.00 0.00 0.54 0.02 0.08 5.16 
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Estimation of Cost to Serve for UHBVN based on sample load data for FY 2008-09 

 
Sampling 
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Table 5.155 Sample Feeders selected across various circle 

Circle No of feeders in Circle Feeder Name 
Gudiana 
Bangera                               Yamunanagar 3 
Doiwala            
Dhamtan Kharal Road T 
Rasidan T/Well Jind 3 

11 KV Rampura road. 
K.D.B. 
Udarsi 
Narkatari 
Ram Nagar 
Bhadurpura 
Hathira 
Sahani Farm 
Kasital 
Jogi Majra 
Chhalondi 
Behlolpur 
Jainpur 
Gadli 
Barondi 
Sonti 
Bartoli 
Mohan Pur  
Malik Pur ( kalsana ) 
N.S.Majra  
Salpani 
Malikpur ( shahbad ) 

Kurukshetra 22 

Rishi Markanda 
11 KV O/G  MUKINPUR 

Sonipat 2 
11 KV O/G  KISSAN 
Malik Pur 
Rajauli 
Mulana Old 

Ambala 5 

Kalyana 
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Circle No of feeders in Circle Feeder Name 
  Mohari 

11KV KHORDA 
11KV JHARLI 
11KV SASROLI 

Jhajjar 4 

11KV MALIAWAS 
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Table 5.156 days Selected for collection of load data from sample feeders 

Date Season Date Season Date Season 

06/04/2008 Summer 20.07.2008 Monsoon 09.10.2008 Winter 

07/04/2008 Summer 23.07.2008 Monsoon 10.10.2008 Winter 

08/04/2008 Summer 24.07.2008 Monsoon 12.10.2008 Winter 

09/04/2008 Summer 25.07.2008 Monsoon 14.10.2008 Winter 

13/04/2008 Summer 27.07.2008 Monsoon 19.10.2008 Winter 

14/04/2008 Summer 15.08.2008 Monsoon 28.10.2008 Winter 

11/05/2008 Summer 24.08.2008 Monsoon 13.11.2008 Winter 

12/05/2008 Summer 25.08.2008 Monsoon 16.11.2008 Winter 

13/05/2008 Summer 29.08.2008 Monsoon 17.11.2008 Winter 

15/05/2008 Summer 31.08.2009 Monsoon 18.11.2008 Winter 

18/05/2008 Summer 03.09.2008 Monsoon 21.11.2008 Winter 

20/05/2008 Summer 04.09.2008 Monsoon 25.11.2008 Winter 

08/06/2008 Summer 05.09.2009 Monsoon 14.12.2008 Winter 

15/06/2008 Summer 07.09.2008 Monsoon 21.12.2008 Winter 

16.06.2008 Summer 14.09.2008 Monsoon 22.12.2008 Winter 

17.06.2008 Summer 16.09.2008 Monsoon 23.12.2008 Winter 

18.06.2008 Summer   24.12.2008 Winter 

19.06.2008 Summer   25.12.2008 Winter 

08.03.2009 Summer   14.01.2009 Winter 

11.03.2009 Summer   25.01.2009 Winter 

12.03.2009 Summer   28.01.2009 Winter 

13.03.2009 Summer   29.01.2009 Winter 

15.03.2009 Summer   30.01.2009 Winter 

17.03.2009 Summer   06.02.2009 Winter 
    08.02.2009 Winter 
    12.02.2009 Winter 
    15.02.2009 Winter 
    23.02.2009 Winter 
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Analysis of the sample feeder data 
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Sample feeders load curve for whole year
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Figure 5.36 Sample feeders load curve - for whole year 

 
 
 
 
 
 
 
 

 

 

Fig 5.49 Load Curve –  All feeders for 2008-09 

Figure 5.37 Sample feeders load curve - average for whole year 
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Figure 5.38 Sample feeders Load Curve for July  2008 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 5.39 Sample feeders Load Curve for Aug 2008 
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Table 5.157 Feeder Data Analysis 

Calculation of class load factor  
Average  36.85 
Max  100.86 
Load factor (%) 36.85% 

Calculation of load loss factor  

Formula (0.3 *LF +0.7 (LF)^2  20.56% 

Calculation of CF  92.31% 
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Table 5 158 Sample feeder data for FY 2008-09 
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Agricultural 

Consumer 36.85% 20.56% 92.31% 267417 1 267417 4573.971 1900.00 6473.97 1055.02 588.62 1417.03 1851.36 

Total NO of 

Consumers 

In UHBVN       2305898                   

Total  

Consumption             9223.469 3687.57  12911.04         

Share of 

agricultural  

in  Total       11.60%   11.60% 49.59% 51.52% 50.14%         

System Peak                         2591 
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Table 5 159 Allocation of cost to agriculture category using coincident peak 
method 

 PP cost   Transmission charges   Distribution Total  Total Cost 

 Rs Cr   Rs Cr   Rs Cr  
          Rs 

Cr    Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr  

Description  
 
Demand   Energy   Customer   Demand  

 
Energy  

 
Customer   Demand   Energy   Customer                -  

Total Cost 1046.12 2320.39   289.38     361.51 14.70 298.33 4330.42 
Allocation 
of Cost to 
Agricultural 
Consumer 
Category 747.49 1163.51   206.77     258.31 7.37 34.60 2418.05 
Per Unit 
alloacted 
Cost 
(Rs/Kwh) 1.63 2.54 0.00 0.45 0.00 0.00 0.56 0.02 0.08 5.29 

Avg Cost 
as per 
Annual 
Report 
(Rs/Kwh)                   4.70 
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Final Results of Model  

��������������  !
��	� �$�������	����!����!���������������������

���	�������6��:DC$����������������>�������	��<��������6J�

��	���=�$������� ����������������	������������  !
��	� �$������

�!!��������������	�������������@2/A#������$��!��$��������

�"������,�N�DC$�����

�

������� ��������������$������������	�������������	����!����!�

����������������
�!�$���?�!
��"�����,�,8J��������������  !
��	�

 �$����������������$�����!��������!��	��>����������������

��"����������������������������	��
��������"!��6��-�� ����������

��� ������������������������������������������������!����������

�����	����!����!��������������	��
����$�!!�����3��������������

��"���
���������������"���
��

Table 5.160 Comparison of Cost to serve and Revenue realisation 

Consumer  
Category  

Energy 
Sold (MU) 

Revenue at 
current 
tariff (Rs 
Crore) 

Avg. 
Realn.     
(Rs./KWH)  

CoS        
(Rs./KWH)  

Revenue at 
CoS rate( 
Rs Cr) 

Cross 
subsidy 
amount 
+subsidizing 
(subsidized) 
Rs. In Crs 

Cost 
coverage at 
current 
rates(%) 

Agriculture  4573.97 119.58 0.26 5.29 2418.05 2298.46 4.95% 

�

 
Computation of Cost to serve after excluding cost of traded power: 

�
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Table 5.161 Approved Power Purchase Rates & Cost (FY 2007 – 08) for UHBVN 
as per Tariff Order for FY 2007-08 

Item Unit Amount 
Total Power purchase  MU 12192 

Power purchase Cost  Rs crores 2901.6 
Trading margin Rs crores 24.38 
Transmission charges Rs crores 284.41 
SLDC Charges Rs crores 4.97 
Total cost of power purchase Rs crores 3215.36 
Average cost of power Rs/kWh 2.64 

Power purchase excluding short term 
bilateral and PTC (Malana) 

MU 10092 

Power purchase excluding short term 
bilateral and PTC (Malana) 

Rs Cr 2359.192 
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Item Unit Amount 
Average cost of power purchase 
excluding short term bilateral and 
PTC(Malana) 

Rs/kWh 2.34 

Percent reduction in power purchase 
cost when short term bilateral and 
PTC(Malana) is excluded 

% 11.36% 
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Table 5 162  Allocation of cost to agriculture category using coincident peak 
method after excluding cost of traded power 

 PP cost   Transmission charges   Distribution Total  Total Cost 

 Rs Cr   Rs Cr   Rs Cr  
         

RsCr    Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr   Rs Cr  
Description   Demand   Energy   Customer   Demand  Energy  Customer  Demand  Energy   Customer              -  

Total UHBVN 
Cost 1046.12 2320.39   289.38     361.51 14.70 298.33 4330.42 
Allocation of 
Cost to 
Agricultural 
Consumer 
Category  
excluding 
cost  of 
traded power 662.58 1031.33 0.00 206.77 0.00 0.00 258.31 7.37 34.60 2200.96 
Per Unit 
alloacted 
Cost 
(Rs/Kwh) 1.45 2.25 0.00 0.45 0.00 0.00 0.56 0.02 0.08 4.81 

�
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Final results of Model  
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Table 5.163 Comparison of Cost to serve and Revenue realisation 

Consumer  Category  
Energy 
Sold (MU) 

Revenue 
at current 
tariff (Rs 
Crore) 

Avg. 
Realn.     
(Rs./KWH)  

CoS        
(Rs./KWH)  

Revenue at 
CoS rate( 
Rs Cr) 

Cross subsidy 
amount 
+subsidizing 
(subsidized) Rs. In 
Crs 

Cost 
coverage at 
current 
rates(%) 

Agriculture CoS 
excluding cost of 
traded power 4573.97 119.58 0.26 4.81 2200.96 2081.37 5.43% 

�

5.5   Uttar Pradesh: 
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CHAPTER 6:  Important issues in assessment of Cost to serve  
�

�����"��������������  !
�����
���������$��� ��� ��������������

��������$��������������������"�!�$&�

�� ������������!�����������������������������	����������

��  !
���������!�����������  !
����������� �������������!�

�����������!���������� ��������������������"���	�

��  !�����E������4�����������������	������������������	�

�����������"�������������!�����������  !
���������������

����������
����� �
��	���

�� �����������������������������
���� �������������!!���

����������!�� �������%���?+��4��������������  !����

"
�����%���?+���������������������  !����"
�%���?+����

%���?+�!������������$�!!����������!����������"�������

������5%������������ ������������������������������������

"�������� ������!
���������������������������
�����

8� ����������
��� �����������������������������������	����

��������������	��
����!�����7������!�����������������������

�������!���!������<�� ��������	7���������������������!����

��������������!��	�� ����!�����������"�����������������

����!�������+P����!��"��$���	=��/������$��!��"����� ���

�������������������!
���!���������������"�������%��

��������������������� ��������
���������	��
� ����!�1��

���������3�����!
��� ��������������5����E�����4�5����

5����E�����4������������E���������������������������	��
�

 ��0����%���?+�(��0�$����������������!�����������	����

�����!!����������������������!!�"��������������� !���������

!����������

,� �������� ����������������� �� ���������������!��	��!���!�

$������������!��������������!�!�������������������$�!!�

��! ������ �����	������ ��������	�����	��!!�����������

��������!��������������!�!�����������������������	������

������������!�������������
��

6� ����������������������������������	��
�$�������������

������������ �$�����  !
����������!!��������������	��
�

$��!�������F��!�����
G������� ������2��������� ��0�

����0�������� ��0����������>����������������

���������������������!��4��	����!����!��������������	��
�

�����������������	�����������$����������������������

!�����!�0�����H �����������������4����������!���������

������������	���������"����	������������������	����!�����

����	��
�������������������� ����>��!��
������  !
�����

�����������
����<�,����������
���=4���������������� �����

 
1�This is like the empanelment of consumers for Market Research like TV programme 
rating, Consumer goods satisfaction etc�
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CHAPTER 7:  Conclusion 
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Cost of serve to agriculture category to reflect reliability of supply (timing & 
availability) 

 
�	����!��������������������	���������������
������!$�
��	�����

�������������  !
������	������������"������������������	�����

��
��?����4��	����!�������  !
��������������������������
�$����

��������������������	���������!�������!�$��+��
�������5����

%�� ����������������!��������	������$����"
��	����!�����

<�������!�$�"�!!��	���������������=�!�������������� ���������4�

������������������ �
��	�����	����������
��������������!���4�

$����������  !
�����������!�$��������������������������	�����

��� !��� �$����������!�"!��������������H��	����!��/���
������

��������!���������� �����������������������	
��������������	�

����� ������<�$�����$�!!���������	���/�=����!�$�����	�����

)�����
������������	�������	����!�����!�����������������������

��  !
���������������������������
����������!!
�����������������

���������2�$����4�����������������������$����� �$�����  !
����

�	����!����������	�!����4���	�����B�)�������������!��	����!�����!����

����"���������������"!��0����������������������"!��0��������������

 ����������������� ������	�����������  !
���!��4�������  !
�

��������������"!��0�������������������������$�!!�����������������

��	��������������������� ������  !
�������������������"��

���������������������������>������������$������

�

2������������������������������������!���������������	����!����!�

�����������P����������	����!����!��������������	��
�������� ���

����������"����������������� �$�����  !
��������4��������������

����4����������������������!��"��	��������������������������

�����������"
���������!�������"����"����������$��������

�����������������������������	����!����!��������������	��
���

�!��4������ �$���$�!!���������
�!���!��������"��������������������

 ��0������������������������	������ �$���$�������� ���������

!�$������������ �����������������������!��"���������������

�

2�$����4�$���������������������	�!������������������$�!!����

�������4�������	����!�������  !
��������"���������������"����

������������������������������������������!������"��������������

2����4�������������  !����������!!��������� �$��� ��������

���!����	�@������	���������������������� �$�������!��"��

���!�����$��!���!!������	���������	����!����!��������������	��
��
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CHAPTER 8:  Road Ahead  
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