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Conndansnoini 

Tariff structures were developed under two basic approaches in order to establish an 

economically efficient, cost reflective tariff for the WPS of CEB. The two basic approaches 

were the average incremental cost based approach and the historical cost based approach. In 

AIC based approach, four scenarios were studied to see the effect of different parameters on 

the tariff and the planning period was taken as 2002 to 2009.1n historical cost approach 

capacity related costs, consumer related costs and energy related costs were established and a 

tariff which differentiates prices based on voltage levels and consumer categories was 

evaluated. Here, the price discrimination was limited due to the lack of data. All tariff 

structures were compared and it was found that the AIC based tariff . differentiated with 

respect to voltage levels, time of usage, contribution to peak and on consumer categories gives 

the most appropriate , cost reflective economically efficient tariff for WPS. In deriving all these 

tariffs, the purchase price at the grid substation level was taken as Rs. 4.49 per kWh(a value 

derived from an LRMC study by CEB in 2000). 

As the generation costs of the CEB has gone up tremendously after 2000 due to hired and 

emergency thermal purchases, more realistic purchase price at grid substation level needs to be 

established to match the revenue generation with the expenditure. A realistic purchase price 

was derived considering the generation mix and different thermal purchase prices and it was 

Rs. 5.73 per kWh at the grid substation level. When adjusted to this purchase price, the newly 

derived tariff generates revenue equivalent to an average selling price of Rs. 7.35 per kWh for 

WPS. This adjusted tariff was compared with the present tariff of the CEB which generates 

revenue equivalent to an average selling price of Rs. 6.78 per kWh. This difference of Rs. 7.35 

to Rs.6.78 per kWh, highlights the fact that CEB today operates with short of revenue to meets 

its expenses. The new tariff charge higher price for domestic, LECO and street light consumers 

and charge lower prices for industrial and commercial consumers, compared to the present 

tariff The higher price for domestic consumers is mainly due to higher losses in the LV 

network. Therefore, it was further studied the subsidizing the domestic tariff to include the 

social concerns. In order to maintain the present domestic tariff along with the newly 

developed tariff, a subsidy of Rs. 1.13 billion has to be provided annually to the utility. 
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APPENDICES 



A p p e n d i x 1 

D o m e s t i c 
B l o c k 1 - F i r s t 3 0 U n i t s R s 3 . 0 0 p e r u n i t 
B l o c k 2 - 3 1 - 6 0 U n i t s R s 3 . 7 0 p e r u n i t 
B l o c k 3 - 6 1 - 9 0 U n i t s R s 4 . 1 0 p e r u n i t 
B l o c k 4 - 9 1 - 1 8 0 U n i t s R s 1 0 . 6 0 p e r u n i t 
B l o c k 5 - A b o v e 1 8 0 U n i t s R s 1 5 . 8 0 p e r un i t 
F i x e d C h a r g e - R s 3 0 . 0 0 

R e l i g e o u s P u r p o s e 
B l o c k 1 - F i r s t 3 0 U n i t s R s 2 . 5 0 p e r un i t 
B l o c k 2 - 3 1 - 9 0 U n i t s R s 2 . 7 0 p e r un i t 
B l o c k 3 9 1 - 1 8 0 U n i t s R s 4 . 0 0 p e r u n i t 
B l o c k 4 - a b o v e 1 8 0 U n i t s R s 7 . 2 0 p e r u n i t 
F i x e d c h a r g e - R s 3 0 . 0 0 

G e n e r a l I n d u s t r i a l I n d u s t r i a l 
P u r p o s e ( T i m e o f d a y ) 

S u p p l y a t 400 /230V 
C o n t r a c t D e m a n d < 4 2 k V A 
U n i t C h a r g e ( R s / U n i t ) 1 0 . 9 0 7 . 5 0 1 5 . 0 0 ( P e a k ) 

6 . 9 0 ( O f f p e a k ) 
F i x e d C h a r g e ( R s / M o n t h ) 
U p t o 1 0 k V A 3 0 . 0 0 3 0 . 0 0 3 0 . 0 0 
A b o v e 1 0 k V A 2 3 0 . 0 0 2 3 0 . 0 0 2 3 0 . 0 0 

S u p p l y a t 400 /230V 

C o n t r a c t D e m a n d = > 4 2 k V A 
U n i t C h a r g e ( R s / U n i t ) 1 0 . 8 0 7 . 1 0 1 4 . 7 0 ( P e a k ) 

6 . 5 0 ( O f f P e a k ) 
D e m a n d C h a r g e ( R s / k V A ) 4 8 0 . 0 0 4 0 0 . 0 0 3 8 0 . 0 0 
F i x e d C h a r g e ( R s / M o n t h ) 8 0 0 . 0 0 8 0 0 . 0 0 8 0 0 . 0 0 

S u p p l y a t 11/33/132 kV 
U n i t C h a r g e ( R s / U n i t ) 1 0 . 7 0 7 . 0 0 1 4 . 0 0 ( P e a k ) 

6 . 1 0 ( O f f p e a k ) 
D e m a n d C h a r g e ( R s / k V A ) 4 6 0 . 0 0 3 8 0 . 0 0 3 6 0 . 0 0 
F i x e d C h a r g e ( R s / M o n t h ) 8 0 0 . 0 0 8 0 0 . 0 0 8 0 0 . 0 0 

B u l k S u p p l i e s t p L E C O / L A 
U n i t C h a r g e D e m a n d C h a r g e 

R s / U n i t R s / k V A 

L1 - S u p p l y a t 400 /230 V 7 . 2 0 2 4 0 . 0 0 
L 2 - S u p p l y a t 1 1 k v & a b o v e 5 . 4 0 2 2 0 . 0 0 

S t r e e t L i g h t i n g R s 7 . 8 0 p e r U n i t 

C e y l o n E l e c t r i c i t y B o a r d 
Ta r i f f 2002 

A p l i c a b l e f r o m 1s t a u g u s t 2 0 0 2 



Calculation of averge incremental costs 
Appendix 2 

Investmentsin the Distribution section and Augmentation Costs 
A n n u i t y f a c t o r 3 0 y r s @ 8 % 9 . 4 3 
A u g m e n t a t i o n g r o w t h r a t e 4 

2002 2003 2004 2005 2006 2007 2008 2009 

I n v e s t m e n t s m i l l . R s . 1 0 0 2 7 7 1 2 
A n n u a t i s e d c o s t s 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 

2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 
1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 

Tota l annuat ised 
Investment costs 10.60 39.98 41.25 41.25 41.25 41.25 41 .25 41.25 

A u g m e n t a t i o n c o s t s 1 0 0 . 0 0 1 0 4 . 0 0 1 0 8 . 1 6 1 1 2 . 4 9 1 1 6 . 9 9 1 2 1 . 6 7 1 2 6 . 5 3 1 3 1 . 5 9 
1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 

1 1 . 0 3 1 1 . 0 3 1 1 . 0 3 1 1 . 0 3 1 1 . 0 3 1 1 . 0 3 1 1 . 0 3 
1 1 . 4 7 1 1 . 4 7 1 1 . 4 7 1 1 . 4 7 1 1 . 4 7 1 1 . 4 7 

1 1 . 9 3 1 1 . 9 3 1 1 . 9 3 1 1 . 9 3 1 1 . 9 3 
1 2 . 4 1 1 2 . 4 1 1 2 . 4 1 1 2 . 4 1 

1 2 . 9 0 1 2 . 9 0 1 2 . 9 0 
1 3 . 4 2 1 3 . 4 2 

Annuat ised 1 3 . 9 5 
Augmenta t ion costs 10.60 21.63 33.10 45.03 57.44 70 .34 83.76 97.71 



Calcu la t ion o f A v e r a g e incremental c o s t s 

Annua t i s ed c o s t s and Energy s a l e s 
I n t e r e s t r a t e 1 0 
Electricity Purchase price 4 . 4 9 

2002 2003 2004 2005 2006 2007 2008 2009 

I n v e s t m e n t c o s t m i l R s . 1 0 . 6 0 3 9 . 9 8 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 

A u m e n t a t i o n c o s t s m i l R s . 1 0 . 6 0 2 1 . 6 3 3 3 . 1 0 4 5 . 0 3 5 7 . 4 4 7 0 . 3 4 8 3 . 7 6 9 7 . 7 1 

0 & M c o s t s 4 3 4 . 0 0 4 7 7 . 4 0 5 2 5 . 1 4 5 7 7 . 6 5 6 3 5 . 4 2 6 9 8 . 9 6 7 6 8 . 8 6 8 4 5 . 7 4 

L o s s e s G W H 1 9 8 2 1 6 2 3 5 2 5 6 2 8 0 3 0 5 3 3 2 3 6 2 

E n e r g y s a l e s G W H 1 5 2 4 1 6 6 1 1 8 1 1 1 9 7 4 2 1 5 1 2 3 4 5 2 5 5 6 2 7 8 6 

I n c r e m e n t a l p r e s e n t w o r t h e d v a l u e s 

2003 2004 2005 2006 2007 2008 2009 

I n v e s t m e n t c o s t m i l R s . 4 5 . 9 8 7 5 . 9 0 9 9 . 9 9 1 1 9 . 0 7 1 3 3 . 8 6 1 4 4 . 9 8 1 5 2 . 9 7 

A u m e n t a t i o n c o s t s m i l R s . 2 9 . 3 1 5 4 . 0 0 8 2 . 9 2 1 1 4 . 6 2 1 4 7 . 8 7 1 8 1 . 7 1 2 1 5 . 3 3 

0 & M c o s t s 3 9 . 4 5 7 5 . 3 2 1 0 7 . 9 3 1 3 7 . 5 7 1 6 4 . 5 2 1 8 9 . 0 2 2 1 1 . 2 9 

L o s s e s G W H 1 6 . 2 0 3 0 . 7 9 4 3 . 9 0 5 5 . 6 7 6 6 . 2 3 7 5 . 6 9 8 4 . 1 5 

E n e r g y s a l e s G W H 1 2 4 . 6 9 2 3 6 . 9 1 3 3 7 . 8 1 4 2 8 . 4 2 5 0 9 . 6 9 5 8 2 . 4 8 6 4 7 . 5 7 



Calculation of Average incremental costs 

Energy sa les , losses & Purchases 

E n e r g y s a l e s g r o w t h r a t e % 9 
% l o s s e s 1 1 . 5 

2002 2003 2004 2005 2006 2007 2008 2009 

E n e r g y s a l e s G W H 1 5 2 4 1 6 6 1 1 8 1 1 1 9 7 4 2 1 5 1 2 3 4 5 2 5 5 6 2 7 8 6 

L o s s e s G W H 1 9 8 2 1 6 2 3 5 2 5 6 2 8 0 3 0 5 3 3 2 3 6 2 

E n . P u r c g a s e s 1 7 2 2 1 8 7 7 2 0 4 6 2 2 3 0 2 4 3 1 2 6 5 0 2 8 8 8 3 1 4 8 



Expendi tures 

O & M Expenditure & others 

I n c r e m e n t a l r a t e 1 0 

Y e a r 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 2 0 0 9 

M a i n t . L a b o u r 
M a i n . L a b o u r O T 
m a i n t . M a t e r i a l 
C o m m u n i c a t i o n 5 0 % 
T r a n s p o r t 5 0 % 
w a y l e a v e s 

T o t a l O & M e x p e n d i t u r e 4 3 4 . 0 4 7 7 . 4 5 2 5 . 1 5 7 7 . 7 6 3 5 . 4 6 9 9 . 0 7 6 8 . 9 8 4 5 . 7 9 3 0 . 3 

O t e r E x p e n d i t u r e 
P e r s o n e l 
E s t a b l i s h m e n t 
O f f i c e s u p p p l i e s 
I n s u r a n c e 
A d v e r t i s e m e n t 
P r i v a t e s e c u r i t y 
b a d d e b t 
o t h e r s 
T o t a l 5 3 . 0 5 8 . 3 6 4 . 1 7 0 . 5 7 7 . 6 8 5 . 4 9 3 . 9 1 0 3 . 3 1 1 3 . 6 

T o t a l E x p e n d i t u r e 4 8 7 . 0 5 3 5 . 7 5 8 9 . 3 6 4 8 . 2 7 1 3 . 0 7 8 4 . 3 8 6 2 . 8 9 4 9 . 0 1 0 4 3 . 9 



Iverage Incremental costs at LV end, No consumer categories, No voltage levels 

Etectricuty purchase price 4 49 

2003 2004 2005 2006 2007 2008 2009 

Investment cost mil Rs 45 98 7 5 9 0 99 99 119 07 133 86 144 98 152 97 

Aumentation costs mil Rs. 2 9 3 1 54 00 8 2 9 2 114 62 147 87 181 71 2 1 5 3 3 

0& M costs 39 45 75 32 107 93 137 57 164 52 189 02 211 29 

Losses GWH 1 6 2 0 30 79 43 90 5 5 6 7 66 23 75.69 8 4 1 5 

Energy sales GWH 124.69 2 3 6 9 1 337 81 428 42 509 69 582 48 647 57 

Total incremental cost Rs 1 8 7 5 0 343 44 487 94 621 22 743 63 855 55 957 41 

Total incremental cost Rs/kwh 1 50 1 4 5 1 4 4 1 4 5 1 46 1.47 1 4 8 

Selling Price RsJkWH 5.99 5.84 5.93 5.94 5.95 5.96 5.97 

2003 2004 2005 2006 2007 2008 2009 
4 49 5 9 0 5 8 5 5 85 5 8 5 5 8 6 5 8 7 5 8 8 
5.49 7 0 3 6 9 8 6 9 8 6 96 6 99 7.00 7 0 1 
6 49 8 1 6 8 1 1 8 1 1 8 1 1 8 1 2 8 1 3 8 1 4 

Selling Price 

5 5 0 

5 0 0 

4 5 0 I : 

2003 2004 2005 2006 2007 2000 2009 
Yew 



A p p e n d i x 3 

A n n u a t i s e d f o r 3 0 y r s @ 1 0 % 9 . 4 3 

At 33kV distr ibution 
2002 2003 2 0 0 4 2005 2006 2007 2008 2009 

Investment 100 277 12 
1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 1 0 . 6 0 

2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 2 9 . 3 7 
1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 1 . 2 7 

A n n u t i s e d I n v e s t m e n t 1 0 . 6 0 3 9 . 9 8 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 4 1 . 2 5 

A u g m e n t a t i o n 4 1 . 6 4 3 . 2 6 4 4 4 . 9 9 4 5 6 4 6 . 7 9 4 3 4 4 8 . 6 6 6 1 2 5 0 . 6 1 2 7 6 5 2 . 6 3 7 2 7 5 4 . 7 4 2 7 6 
4.41 4.41 4.41 4.41 4.41 4.41 4.41 4.41 

4.59 4.59 4.59 4.59 4.59 4.59 4.59 
4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 

4 . 9 6 4 . 9 6 4 . 9 6 4 . 9 6 4 . 9 6 
5 . 1 6 5 . 1 6 5 . 1 6 5 . 1 6 

5 . 3 7 5 . 3 7 5 . 3 7 
5 . 5 8 5 . 5 8 

5 . 8 1 
4.41 9.00 13.77 18.73 23.89 29.26 34.84 40.65 

At LV t ransformer level 

A u g m e n t a t i o n 2 0 . 8 2 1 . 6 3 2 2 2 . 4 9 7 2 8 2 3 . 3 9 7 1 7 2 4 . 3 3 3 0 6 2 5 . 3 0 6 3 8 2 6 . 3 1 8 6 4 2 7 . 3 7 1 3 8 
2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 

2.29 2.29 2.29 2.29 2.29 2.29 2.29 
2 . 3 9 2 . 3 9 2 . 3 9 2 . 3 9 2 . 3 9 2 . 3 9 

2 . 4 8 2 . 4 8 2 . 4 8 2 . 4 8 2 . 4 8 
2 . 5 8 2 . 5 8 2 . 5 8 2 . 5 8 

2 . 6 8 2 . 6 8 2 . 6 8 
2 . 7 9 2 . 7 9 

2 . 9 0 
2.21 4.50 6.89 9.37 11.95 14.63 17.42 20.32 

At LV c o n s u m e r end 

A u g m e n t a t i o n 4 1 . 6 4 3 . 2 6 4 4 4 . 9 9 4 5 6 4 6 . 7 9 4 3 4 4 8 . 6 6 6 1 2 5 0 . 6 1 2 7 6 5 2 . 6 3 7 2 7 5 4 . 7 4 2 7 6 
4.41 4.41 4.41 4.41 4.41 4.41 4.41 4.41 

4.59 4.59 4.59 4.59 4.59 4.59 4.59 
4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 4 . 7 7 

4 . 9 6 4 . 9 6 4 . 9 6 4 . 9 6 4 . 9 6 
5 . 1 6 5 . 1 6 5 . 1 6 5 . 1 6 

5 . 3 7 5 . 3 7 5 . 3 7 
5 . 5 8 5 . 5 8 

5 . 8 1 
4.41 9.00 13.77 18.73 23.89 29.26 34.84 40.65 

A n n u a t i s e d v a l u e s o f I n v e s t m e n t & a u g m e n t a t i o n 



Energy and cash f loes at dif ferent vo l tages 
Annua t i sed for 30 yrs at 1 0 % interest rate 
Annuatised Present worthed Incremental costs 
I n t e r e s t r a t e % 1 0 
E l e c t r i c i t y p u r c h a s e p r i c e 4 . 4 9 

2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 

Energy at G S S level 1 4 1 2 6 8 3 8 2 4 8 4 5 7 6 6 5 9 7 3 2 

I n v e s t m e n t 4 5 . 9 8 7 5 . 9 0 9 9 . 9 9 1 1 9 . 0 7 1 3 3 . 8 6 1 4 4 . 9 8 1 5 2 . 9 7 

A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 6 1 . 5 1 7 5 . 5 9 8 9 . 5 8 
O & M c o s t 1 3 2 5 3 6 4 5 5 4 6 2 7 0 
L o s s e s 3 5 8 1 0 1 2 1 3 1 5 
Tota l n c r e m e n t a l cos t 8 4 1 4 7 2 0 4 2 5 6 3 0 1 3 4 2 3 7 8 
I nc rementa l cos t R s / k w h 0 . 6 1 0 . 5 6 0 . 5 5 0 . 5 4 0 . 5 3 0 . 5 3 0 . 5 3 
Electr ic i ty se l l ing pr ice R s / k w h 5.10 5.05 5.04 5.03 5.02 5.02 5.02 

E n e r g y a t u b d i s t r i b u t i o n l e v e l 1 3 8 2 6 2 3 7 5 4 7 5 5 6 5 6 4 6 7 1 8 
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 

A u g m e n t a t i o n 6 . 1 0 1 1 . 2 3 1 7 . 2 5 2 3 . 8 4 3 0 . 7 6 3 7 . 8 0 4 4 . 7 9 
O & M c o s t 4 8 1 2 1 5 1 8 2 1 2 3 
L o s s e s 0 . 7 4 1 . 4 0 2 . 0 0 2 . 5 4 3 . 0 2 3 . 4 5 3 . 8 4 
I n c r e m e n t a l c o s t R s / k w h 0 . 2 8 0 . 2 8 0 . 2 9 0 . 3 0 0 . 3 1 0 . 3 2 0 . 3 3 
E l e c t r i c i t y s e l l i n g p r i c e R s / k w h 5.38 5.33 5.32 5.33 5.33 5.34 5.35 

E n e r g y a t t r a n s f o r m e r L V 5 1 9 6 1 3 7 1 7 3 2 0 7 2 3 7 2 6 3 

A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 61.51 7 5 . 5 9 8 9 . 5 8 
O & M c o s t 2 6 5 0 7 1 9 1 1 0 9 1 2 5 1 3 9 
L o s s e s 1 3 2 4 3 5 4 3 5 2 6 0 6 6 
I n c r e m e n t a l c o s t R s / k w h 2 . 8 3 2 . 7 6 2 . 8 2 2 . 8 2 2 . 8 8 2 . 9 3 2 . 9 6 
E l e c t r i c i t y s e l l i n g p r i c e R s / k w h 8.21 8.09 8.14 8.15 8.22 8.27 8.31 

E n e r g y a t L V c o n s u m e r e n d 3 8 7 2 1 0 3 1 3 0 1 5 5 1 7 7 1 9 7 



I N C R E M E N T A L C O S T S < R s . / k w t i ) A T L V C O N S U M E R E N D 

INTEREST R A T E 5 % 
2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 

4 . 4 9 7 .80 7 7 1 7 76 7 7 5 7.81 7.84 7.87 

4 . 9 9 8 4 9 8 4 0 8 4 5 8 4 4 8 .50 8 5 3 8 .56 
5 .49 9 .18 9 .09 9 .15 9 .13 9 .19 9 .23 9 .25 
5 .99 9 8 8 9 .78 9 8 4 9 .82 9 8 8 9 .92 9 .94 
6 4 9 10 .57 10 .47 10 .53 10 .51 10 .57 10 .61 10 .64 



Selling price for (liferent interest rates 

Purchase price Rs/kwh 4 4 9 
Interest 
rate 

2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2007 2008 2 0 0 9 

5.00 7 8 0 7.71 7 .76 7 75 7 8 1 7 8 4 7.87 

6 .00 7 .80 7.71 7 .76 7 .75 7.81 7 .84 7 .87 

7 .00 7 .95 7 .86 7.91 7 .90 7 .96 8 .00 8.04 

8 .00 8.03 7 9 3 7 .98 7 .98 8.04 8 0 9 8 .12 

9 .00 8 1 2 8.01 8 0 6 8 .07 8 .13 8 .18 8 .22 

1 0 0 0 8.21 8 .09 8 .14 8 1 5 8 2 2 8.27 8.31 

Selling price Vs Interest rate 

720 

7.00 

6.80 *•••••'<• ^••••iV;-.;vi/. : : ;-^:r -j'n-; 
2003 2004 2005 2006 

Year 
2007 2008 2009 



I N C R E M E N T A L COSTS(Rs./k¥*h) A T L V C O N S U M E R E N D 

Interest rate 1 0 % 
2 0 0 3 2 0 0 4 20051 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 

4 . 4 9 8.21 8 0 9 8.14 8 15 8 .22 8 .27 8.31 
4 . 9 9 8 .90 8 .78 8 8 4 8 8 4 8.91 8 .96 9 .00 
5 .49 9 .59 9 .47 9 .53 9 5 3 9 .60 9 .65 9 .69 
5 9 9 10 .28 10 .16 10 .22 10 .22 10 .29 10 .34 10 .39 
6 4 9 10 .98 1 0 8 4 10.91 1 0 9 0 1 0 9 8 11 .04 11 .08 



Energy and cash f loes at dif ferent vo l tages 
Annua t i sed for 30 yrs at 1 0 % interest rate 
Annuatised Present worthed Incremental costs 
Interest r a te% 10 

2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 

Energy at G S S level 1 4 1 2 6 8 3 8 2 4 8 4 5 7 6 6 5 9 7 3 2 

I n v e s t m e n t 4 5 . 9 8 7 5 . 9 0 9 9 . 9 9 1 1 9 . 0 7 1 3 3 . 8 6 1 4 4 . 9 8 1 5 2 . 9 7 
A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 6 1 . 5 1 7 5 . 5 9 8 9 . 5 8 
O & M cost 1 3 2 5 3 6 4 5 5 4 6 2 7 0 
L o s s e s 3 5 8 1 0 1 2 1 3 1 5 

E n e r g y a t u b d i s t r i b u t i o n l e v e l 1 3 8 2 6 2 3 7 5 4 7 5 5 6 5 6 4 6 7 1 8 

A u g m e n t a t i o n 6 . 1 0 1 1 . 2 3 1 7 . 2 5 2 3 . 8 4 3 0 . 7 6 3 7 . 8 0 4 4 . 7 9 
O & M cost 4 8 1 2 1 5 1 8 2 1 2 3 
L o s s e s 0 . 7 4 1 . 4 0 2 . 0 0 2 . 5 4 3 . 0 2 3 . 4 5 3 . 8 4 

E n e r g y a t t r a n s f o r m e r L V 5 1 9 6 1 3 7 1 7 3 2 0 7 2 3 7 2 6 3 

A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 6 1 . 5 1 7 5 . 5 9 8 9 . 5 8 
O & M cost 2 6 5 0 7 1 9 1 1 0 9 1 2 5 1 3 9 
L o s s e s 1 3 2 4 3 5 4 3 5 2 6 0 6 6 

E n e r g y a t L V c o n s u m e r e n d 3 8 7 2 1 0 3 1 3 0 1 5 5 1 7 7 1 9 7 



Interest Price Interest 
rate 

Pnce 
rate GSS level HT bulk LV bulk LV retail 

Interest 
rate GSS level HT bulk LV bulk LV retail 

10 4.49 5.02 5 3 5 8.31 10 5.49 6.04 6 34 9.69 
9 4.49 4 99 5.31 8.22 9 5 4 9 6 0 1 6.34 9.6 
8 4.49 4 96 5.27 8.12 8 5.49 5.98 6.3 9.51 
7 4 49 4 9 4 5 2 3 8.04 7 5.49 5 9 6 6.26 9 42 
6 4 4 9 4 9 1 5.19 7.95 6 5.49 5.93 6.22 9.33 
5 4 4 9 4 8 9 5.15 7.87 5 5 4 9 5 9 1 6 19 9 2 5 

Price at different Voltage levels 

GSS level HTbuk LVbuk LVretai 



Calculation of Average incremental costs 

Annuatised costs and Energy sales 
Interest rate 10 
Electricity Purchase price 4.49 

2002 2003 2004 2005 2006 2007 2008 2009 

Investment cost mil Rs. 10.60 39.98 41.25 41.25 41.25 41.25 41.25 41.25 

Aumentation costs mil Rs. 10.60 21.63 33.10 45.03 57.44 70.34 83.76 97.71 

0& M costs 434.00 477.40 525.14 577.65 635.42 698.96 768.86 845.74 

Losses GWH 198 216 235 256 280 305 332 362 

Energy sales GWH 1524 1661 1811 1974 2151 2345 2556 2786 

I n c r e m e n t a l p r e s e n t w o r t h e d v a l u e s 

Append i x 4 

2003 2004 2005 2006 2007 2008 2009 

Investment cost mil Rs. 45.98 75.90 99.99 119.07 133.86 144.98 152.97 

Aumentation costs mil Rs. 29.31 54.00 82.92 114.62 147.87 181.71 215.33 

0& M costs 39.45 75.32 107.93 137.57 164.52 189.02 211.29 

Losses GWH 16.20 30.79 43.90 55.67 66.23 75.69 84.15 

Energy sales GWH 124.69 236.91 337.81 428.42 509.69 582.48 647.57 



I n c r e m e n t a l c o s t b a s e d T O D tar i f f w i t h o u t c o n s i d e r i n g v o l t a g e l e v e l s 

( P e a k c o s t b a s e d o n c o n t r i b u t i o n t o t h e p e a k by e a c h c o n s u m e r c a t e g o t y ) 

E lec t r i c i t y P u r c h a s e p r i c e 4 . 4 9 
I n t e r e s t r a t e % 1 0 

2002 2005 2009 
yerly peak offpeak yerly peak offpeak yerly peak offpeak 

Domestic 3 4 3 . 0 6 9 1 . 6 8 2 5 1 . 3 8 4 4 4 . 3 5 1 0 5 . 4 9 3 3 8 . 8 6 6 2 7 . 1 4 1 3 0 . 4 2 4 9 6 . 7 2 
Small I&C 1 0 2 . 5 1 1 3 . 5 4 8 8 . 9 7 1 3 2 . 7 7 1 7 . 6 6 1 1 5 . 1 1 1 8 7 . 3 9 2 5 . 1 1 1 6 2 . 2 8 
Bulk 4 5 8 . 9 0 4 6 . 9 9 4 1 1 . 9 1 5 9 4 . 4 0 6 5 . 4 7 5 2 8 . 9 4 8 3 8 . 9 1 9 8 . 8 1 7 4 0 . 1 0 
LECO 6 0 1 . 8 4 1 0 0 . 1 4 5 0 1 . 6 9 7 7 9 . 5 5 1 2 4 . 3 8 6 5 5 . 1 7 1 1 0 0 . 2 1 1 6 8 . 1 0 9 3 2 . 1 1 
West south Av 1 5 0 6 . 3 0 2 5 2 . 3 5 1 2 5 3 . 9 5 1 9 5 1 . 0 7 3 1 3 . 0 0 1 6 3 8 . 0 8 2 7 5 3 . 6 4 4 2 2 . 4 4 2 3 3 1 . 2 0 
Street light Av 1 7 . 7 0 5 . 0 8 1 2 . 6 2 2 2 . 9 3 5 . 7 9 1 7 . 1 3 3 2 . 3 6 7 . 0 8 2 5 . 2 8 
West south Nett 1 5 2 4 . 0 0 2 5 7 . 4 3 1 2 6 6 . 5 7 1 9 7 4 . 0 0 3 1 8 . 7 9 1 6 5 5 . 2 1 2 7 8 6 . 0 0 4 2 9 . 5 2 2 3 5 6 . 4 8 

L o s s e s s Av 1 9 8 . 0 0 4 8 . 1 6 1 4 9 . 8 4 2 5 6 . 0 0 5 6 . 0 6 1 9 9 . 9 4 3 6 3 . 0 0 7 0 . 6 6 2 9 2 . 3 4 

System 1 7 2 2 . 0 0 3 0 5 . 5 9 1 4 1 6 . 4 1 2 2 3 0 . 0 0 3 7 4 . 8 6 1 8 5 5 . 1 4 3 1 4 9 . 0 0 5 0 0 . 1 8 2 6 4 8 . 8 2 

Incremental Present worthed values from 2002 

Peak Peak Contri t o 2005 2009 
Price cost peak yerly peak offpeak yerly peak offpeak 

Domestic 6.55 1 3 0 . 2 4 0 . 3 1 7 6 . 1 1 1 0 . 3 8 6 5 . 7 3 1 4 5 . 7 8 1 9 . 8 8 1 2 5 . 9 0 
Small I&C 4.24 2 5 . 2 1 0 . 0 6 2 2 . 7 4 3 . 1 0 1 9 . 6 4 4 3 . 5 6 5 . 9 4 3 7 . 6 2 
Bulk 3.48 9 2 . 4 3 0 . 2 2 1 0 1 . 8 0 1 3 . 8 8 8 7 . 9 2 1 9 5 . 0 0 2 6 . 5 9 1 6 8 . 4 1 
LECO 4.70 1 6 3 . 8 5 0 . 3 9 1 3 3 . 5 1 1 8 . 2 1 1 1 5 . 3 1 2 5 5 . 7 4 3 4 . 8 7 2 2 0 . 8 7 
West south Av 3 3 4 . 1 7 4 5 . 5 7 2 8 8 . 6 0 6 4 0 . 0 8 8 7 . 2 8 5 5 2 . 8 0 
Street light Av 8.19 8 . 4 0 0 . 0 2 3 . 9 3 0 . 5 4 3 . 3 9 7 . 5 2 1 .03 6 . 5 0 
West south Nett 1 0 0 3 3 8 . 0 9 4 6 . 1 0 2 9 1 . 9 9 6 4 7 . 6 1 8 8 . 3 1 5 5 9 . 3 0 

Losses s Av 4 3 . 5 8 5 . 9 4 3 7 . 6 3 8 4 . 6 7 1 1 . 5 5 7 3 . 1 3 

System 3 8 1 . 6 7 5 2 . 0 5 3 2 9 . 6 2 7 3 2 . 2 8 9 9 . 8 6 6 3 2 . 4 2 

I n c r e m e n t a l i n v e s t m e n t c o s t 9 9 . 9 9 1 5 2 . 9 7 

I n c r e m e n t a l A u g m e n t a t i o n c o s t 8 2 . 9 2 2 1 5 . 3 3 

I n c r e m e n t a l O & M c o s t 
For 2002 to 2009 
I n c r e m e n t a l c o s t f o r e n e r g y 
The Incremental energy cost 

1 0 7 . 9 3 

5 3 9 . 6 2 
0.83 

2 1 1 . 2 9 

I n c r e m e n t a l c o s t f o r c a p a c i t y 4 2 0 . 1 4 



Incremental cost based TOD tariff without considering Voltage levels 
(Peak cost based on contribution to peak by each consumer category) 

Electricity purchase pr ice 4.49 
Interest rate 10 

Consumer Category Incremental off peak Purchase 
Price 
Rs/kwh 

Sel l ing Tar i f Consumer Category 
Charge 
Rs/kwh 

Peak charge 
Rs/kwh 

Purchase 
Price 
Rs/kwh 

O F F Peak 
R s / k w h 

Peak 
R s / k w h 

D O M E S T I C 0 8 3 6 5 5 4 . 4 9 5 .32 11 .88 

S M A L L l&C 0 8 3 4 .24 4 . 4 9 5 .32 9 .57 

B U L K 0 8 3 3 4 8 4 4 9 5 .32 8 .80 

L E C O 0 .83 4 . 7 0 4 . 4 9 5 .32 10.02 

S T R E E T L I G H T 0 8 3 8 . 1 9 4 4 9 5 .32 13.52 

Peak/Off peak Prices 



Appendix 5 

Annuatised fo r30 yrs Ann factor 9.43 

At 33kV distribution 
2002 2003 2004 2005 2006 2007 2008 2009 

Investment 100 277 12 
10.60 10.60 10.60 10.60 10.60 10.60 10.60 10.60 

29.37 29.37 29.37 29.37 29 .37 29.37 29.37 
1.27 1.27 1.27 1.27 1.27 1.27 

Annutised Investment 10.60 39.98 41 .25 41.25 41.25 41.25 41.25 41.25 

Augmentation 41.60 43.26 44 .99 46 .79 48 .67 50.61 52.64 54.74 
4.41 4.41 4.41 4 4 1 4 4 1 4 4 1 4 4 1 4.41 

4 .59 4.59 4.59 4.59 4 5 9 4 5 9 4 5 9 
4.77 4.77 4.77 4.77 4.77 4.77 

4.96 4.98 4.98 4.98 4.96 
5.16 5.16 5.16 5.16 

5.37 5.37 5.37 
5.58 5.58 

5.81 
4.41 9.00 13.77 18.73 23.89 29.26 34.84 40.65 

At LV t ransformer level 

Augmentation 20.80 21 .63 22.50 23 .40 24.33 25.31 26.32 27.37 
2.21 2.21 2.21 2-21 2.21 2.21 2.21 2.21 

2.29 2.29 2.29 2.29 2.29 2.29 2.29 
2.39 2.39 2.39 2.39 2.39 2.39 

2 .48 2.48 2.48 2 .48 2.48 
2.58 2.58 2.58 2.58 

2.68 2.68 2.68 
2.79 2.79 

2.90 
2.21 4.50 6.89 9.37 11.95 14.63 17.42 20.32 

At LV consumer end 

Augmentation 41 .60 43.26 44 .99 46 .79 48.67 50.61 52.64 54.74 
4.41 4.41 4.41 4 4 1 4 4 1 4 4 1 4 4 1 4 4 1 

4.59 4.59 4 5 9 4 5 9 4 5 9 4 5 9 4 5 9 
4.77 4.77 4.77 4.77 4.77 4.77 

4 .96 4.96 4.96 4.98 4.96 
5.16 5.16 5.16 5.16 

5.37 5.37 5.37 
5.58 5.58 

5.81 
4.41 9.00 13.77 18.73 23.89 29.26 34.84 40.65 

Annuatised values of Investment & augmentat ion 



Incremental Energy and cost 
Weste rn province south 
Annuatised Investment & Augmentation 

2002 2 0 0 3 2004 2 0 0 5 2 0 0 6 2007 2008 2 0 0 9 

Energy at G S S level 1722 1877 2046 2231 2431 2 6 5 0 2889 3 1 4 9 

Investment 10.60 39 .98 41.25 41 .25 41 .25 41 .25 41.25 4 1 . 2 5 

Augmenta t ion 4.41 9 .00 13.77 18.73 23 .89 29 .26 34.84 40 .65 

O & M cost 143.22 157.54 173.30 190.63 209 .69 230 .66 253 .72 2 7 9 . 1 0 

Losses 34.44 37 .54 40 .92 44 .62 48 .62 53 .00 57.78 S2.98 

Energy at ub distribution level 1687.56 1839.46 2005 .08 2186 .38 2382 .38 2597 .00 2831 .22 3086 .02 

A u g m e n t a t i o n 2.21 4 .50 6.89 9.37 11.98 14.63 17.42 20 .32 

O & M cost 47 .74 52.51 57.77 63.S4 69 .90 76 .89 84 .67 93 .03 

Losses 9.02 9.83 10.72 11.69 12.73 13.88 15.14 16 .50 

Energy at transformer LV 617 .80 673 .53 733.87 800 .79 871.81 950 .94 1037.05 1130 .40 

Augmentation 4 .41 9 ,00 13,77 18.73 23 .89 29 .26 34.84 4 0 . 6 5 

O & M cost 286 .44 315 .08 346 .59 381.26 419 .38 461 .31 607 .48 658 .19 

Losses 154.54 168.63 183.36 200 .69 217 .65 238 .12 260 .08 283 .52 

Energy at LV consumer end 463 .26 504.91 550 .50 600 .10 654 .16 712 .83 776.97 846 .88 

Total energy metered 1524 1661 1811 1974 2152 2 3 4 5 2556 2 7 8 6 



I n c r e m e n t a l c o s t b a s e d T O D tar i f f a t d i f f e r e n t v o l t a g e leve ls 

E lec t r i c i t y P u r c h a s e p r i c e 4 . 4 9 
I n t e r e s t r a t e % 1 0 

2 0 0 2 2 0 0 5 2 0 0 9 
y e r l y p e a k o f f p e a k y e r l y p e a k o f f p e a k y e r l y p e a k o f f p e a k 

D o m e s t i c 3 4 3 . 0 6 9 1 . 6 8 2 5 1 . 3 8 4 4 4 . 3 5 1 0 5 . 4 9 3 3 8 . 8 6 6 2 7 . 1 4 1 3 0 . 4 2 4 9 6 . 7 2 
S m a l l I & C 1 0 2 . 5 1 1 3 . 5 4 8 8 . 9 7 1 3 2 . 7 7 1 7 . 6 6 1 1 5 . 1 1 1 8 7 . 3 9 2 5 . 1 1 1 6 2 . 2 8 
B u l k 4 5 8 . 9 0 4 6 . 9 9 4 1 1 . 9 1 5 9 4 . 4 0 6 5 . 4 7 5 2 8 . 9 4 8 3 8 . 9 1 9 8 . 8 1 7 4 0 . 1 0 
L E C O 6 0 1 . 8 4 1 0 0 . 1 4 5 0 1 . 6 9 7 7 9 . 5 5 1 2 4 . 3 8 6 5 5 . 1 7 1 1 0 0 . 2 1 1 6 8 . 1 0 9 3 2 . 1 1 
W e s t s o u t h A v 1 5 0 6 . 3 0 2 5 2 . 3 5 1 2 5 3 . 9 5 1 9 5 1 . 0 7 3 1 3 . 0 0 1 6 3 8 . 0 8 2 7 5 3 . 6 4 4 2 2 . 4 4 2 3 3 1 . 2 0 
S t r e e t l i gh t A v 1 7 . 7 0 5 . 0 8 1 2 . 6 2 2 2 . 9 3 5 . 7 9 1 7 . 1 3 3 2 . 3 6 7 . 0 8 2 5 . 2 8 
W e s t s o u t h Ne t t 1 5 2 4 . 0 0 2 5 7 . 4 3 1 2 6 6 . 5 7 1 9 7 4 . 0 0 3 1 8 . 7 9 1 6 5 5 . 2 1 2 7 8 6 . 0 0 4 2 9 . 5 2 2 3 5 6 . 4 8 

L o s s e s s A v 1 9 8 . 0 0 4 8 . 1 6 1 4 9 . 8 4 2 5 6 . 0 0 5 6 . 0 6 1 9 9 . 9 4 3 6 3 . 0 0 7 0 . 6 6 2 9 2 . 3 4 

S y s t e m 1 7 2 2 . 0 0 3 0 5 . 5 9 1 4 1 6 . 4 1 2 2 3 0 . 0 0 3 7 4 . 8 6 1 8 5 5 . 1 4 3 1 4 9 . 0 0 5 0 0 . 1 8 2 6 4 8 . 8 2 

Incremental Present worthed values from 2002 

C o n t r i t o 2005 2009 
p e a k yerly peak offpeak yerly peak offpeak 

Domestic 0 . 3 1 7 6 . 1 1 1 0 . 3 8 6 5 . 7 3 1 4 5 . 7 8 1 9 . 8 8 1 2 5 . 9 0 
Small I&C 0 . 0 6 2 2 . 7 4 3 . 1 0 1 9 . 6 4 4 3 . 5 6 5 . 9 4 3 7 . 6 2 
Bulk 0 . 2 2 1 0 1 . 8 0 1 3 . 8 8 8 7 . 9 2 1 9 5 . 0 0 2 6 . 5 9 1 6 8 . 4 1 
LECO 0 . 3 9 1 3 3 . 5 1 1 8 . 2 1 1 1 5 . 3 1 2 5 5 . 7 4 3 4 . 8 7 2 2 0 . 8 7 
West south Av 3 3 4 . 1 7 4 5 . 5 7 2 8 8 . 6 0 6 4 0 . 0 8 8 7 . 2 8 5 5 2 . 8 0 
Street light Av 0 . 0 2 3 . 9 3 0 . 5 4 3 . 3 9 7 . 5 2 1 .03 6 . 5 0 
West south Nett 1 0 0 3 3 8 . 0 9 4 6 . 1 0 2 9 1 . 9 9 6 4 7 . 6 1 8 8 . 3 1 5 5 9 . 3 0 

Lossess Av 4 3 . 5 8 5 . 9 4 3 7 . 6 3 8 4 . 6 7 1 1 . 5 5 7 3 . 1 3 

System 3 8 1 . 6 7 5 2 . 0 5 3 2 9 . 6 2 7 3 2 . 2 8 9 9 . 8 6 6 3 2 . 4 2 



Energy and Cash f lows at dif ferent vol tage levels 

A n n u a t i s e d f o r 3 0 y r s a t 1 0 * % i n t e r e s t r a t e 
Annuat ised Present w o r t h e d Incrementa l costs 
I n t e r e s t r a t e % 1 0 

2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 

Energy at G S S level 1 4 1 2 6 8 3 8 2 4 8 4 5 7 6 6 5 9 7 3 2 

I nves tment 4 5 . 9 8 7 5 . 9 0 9 9 . 9 9 1 1 9 . 0 7 1 3 3 . 8 6 1 4 4 . 9 8 1 5 2 . 9 7 

A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 6 1 . 5 1 7 5 . 5 9 8 9 . 5 8 

O & M cost 1 3 2 5 3 6 4 5 5 4 6 2 7 0 

L o s s e s 3 5 8 1 0 1 2 1 3 1 5 

E n e r g y a t u b d i s t r i b u t i o n l e v e l 1 3 8 2 6 2 3 7 5 4 7 5 5 6 5 6 4 6 7 1 8 

A u g m e n t a t i o n 6 . 1 0 1 1 . 2 3 1 7 . 2 5 2 3 . 8 4 3 0 . 7 6 3 7 . 8 0 4 4 . 7 9 

O & M cost 4 . 3 4 8 . 2 9 1 1 . 8 7 1 5 . 1 3 1 8 . 1 0 2 0 . 7 9 2 3 . 2 4 

L o s s e s 0 . 7 4 1 . 4 0 2 . 0 0 2 . 5 4 3 . 0 2 3 . 4 5 3 . 8 4 

E n e r g y a t t r a n s f o r m e r L V 5 0 . 6 7 9 5 . 9 2 1 3 7 . 4 8 1 7 3 . 4 9 2 0 6 . 8 6 2 3 6 . 6 5 2 6 3 . 0 4 

A u g m e n t a t i o n 1 2 . 1 9 2 2 . 4 6 3 4 . 5 0 4 7 . 6 8 6 1 . 5 1 7 5 . 5 9 8 9 . 5 8 

O & M cost 2 6 . 0 4 4 9 . 7 1 7 1 . 2 3 9 0 . 8 0 1 0 8 . 5 8 1 2 4 . 7 5 1 3 9 . 4 5 

L o s s e s 1 2 . 8 1 2 3 . 8 2 3 4 . 6 7 4 3 . 1 0 5 1 . 8 9 5 9 . 5 8 6 6 . 1 9 

E n e r g y a t L V c o n s u m e r e n d 3 7 . 8 6 7 2 . 1 0 1 0 2 . 8 1 1 3 0 . 3 9 1 5 4 . 9 6 1 7 7 . 0 8 1 9 6 . 8 6 



I n c r e m e n t a l c o s t b a s e d T O D tar i f f f o r d i f f e r e n t c o n s u m e r c a t e g o r i e s a t d i f f e r e n t v o l t a g e l e v e l s 

E l e c t r i c i t y P u r c h a s e p i 4 . 4 9 
I n t e r e s t r a t e % 1 0 

yerly peak offpeak 
GSS Leve 7 3 2 . 2 8 | 9 9 . 8 6 | 6 3 2 . 4 2 

O & M I n v + A u g P E A K o f f P E A K 
L o s e s % 2 5 . 1 7 1.5 0 . 1 0 2 . 8 1 
L o s s e s G V 1 4 . 6 5 5 . 1 6 9 . 4 9 L O S S E S 0 . 2 4 | 0 . 0 7 
I n v e s t m e n t 1 5 2 . 9 7 

0 . 2 4 | 

A u g m e n t a t i o n 8 9 . 5 8 3 . 1 5 0 . 1 7 
O & M c o s t s 7 0 Selling price to Trf 7 . 6 4 4 . 6 6 

L E C O H T B u l k 4 0 % 
yerly peak offpeak yerly peak offpeak yerly peak offpeak 
7 1 7 . 6 3 9 4 . 7 0 6 2 2 . 9 3 2 5 5 . 7 4 | 3 4 . 8 7 2 2 0 . 8 7 7 8 . 0 0 J 1 0 . 6 4 | 6 7 . 3 7 

I n + A u g + l o s s e s c o s t (F 2 6 5 . 7 1 c o n t r i b p e a k p e a k p e a k o f f p e a k 
p e a k c o s t t o L E C O / H 7 1 2 7 . 7 0 1 2 7 . 7 0 c o s t u n i t s un i t p r i c e un i t p r i c e 
( 3 4 . 8 7 + 1 0 . 6 4 ) * 2 6 5 . 7 1 / 9 4 . 7 LECO 0 . 8 1 1 0 3 . 4 4 3 4 . 8 7 2 . 9 7 0 . 1 7 
P e a k c o s t t o t f 1 3 8 . 0 1 4 0 % HT 0 . 1 9 2 4 . 2 6 1 0 . 6 4 2 . 2 8 0 . 1 7 
( 2 6 5 . 7 1 * 4 9 . 1 9 / 9 4 . 7 ) Selling prices 

peak o f f peak 
LECO 7 . 4 6 4 . 6 6 
4 0 % HT 6 . 7 7 4 . 6 6 

Transformer HT side 

3 8 3 . 8 9 4 9 . 1 9 3 3 4 . 7 0 O & M I n v + A u g P E A K o f f P E A K 
0 . 0 6 0 . 9 5 

L o s e s 0 . 3 5 0 . 0 2 
L o s s e s % 1 4 . 4 0 0 .5 1.37 0 . 0 8 
L o s s s e s G 3 . 8 4 2 . 1 7 1 .67 Selling price LV bulk 9 . 0 0 4 . 7 4 
A u g m e n t a t i o n 4 4 . 7 9 
O & M c o s t s 2 3 . 2 4 

L V B u l k 6 0 % 
yerly peak offpeak yerly peak offpeak 
3 8 0 . 0 5 4 7 . 0 2 3 3 3 . 0 3 1 1 7 . 0 0 | 1 5 . 9 5 ] 1 0 1 . 0 5 

Transformer LV side 



Transformer LV side 

2 6 3 . 0 4 3 1 . 0 7 2 3 1 . 9 8 

L o s s e s % 2 5 . 1 6 1 3 . 5 9 2 6 . 7 1 
L o s s e s G V 6 6 . 1 9 4 . 2 2 6 1 . 9 7 
A g g m e n t a t i o n 8 9 . 5 8 
0 & M c o s t : 1 3 9 

2009 
yerly peak off peak 

D o m e s t i c 1 4 5 . 7 8 1 9 . 8 8 1 2 5 . 9 0 
S m a l l l & C 4 3 . 5 6 5 . 9 4 3 7 . 6 2 
S t r e e t l i g h t 7 . 5 2 1 . 0 3 6 . 5 0 
T o t a l 1 9 6 . 8 6 2 6 . 8 4 1 7 0 . 0 1 

O & M c o s t p e r u n i t 
O f f p e a k l o e s 
T o t a l o f f p a k u n i t c o s t 

0 . 7 1 
1 . 7 3 
2 . 4 4 

C o n t r i t o C o n t r i b 
p e a k f a c t o r 

Domestic 0 . 3 1 0 . 7 9 
Small l&C 0 . 0 6 0 . 1 5 
Street light Av 0 . 0 2 0 . 0 5 

Bulk 0 . 2 2 
40% bulk 0 . 0 9 0 . 1 8 
LECO 0 . 3 9 0 . 8 1 
West south Av 

West south Nett 1 0 0 

L o s s e s s Av 

Sys tem 

T o t a l p e a k 1 2 7 . 5 8 3 6 (a t t h e L V e n d ) 
p e a k P e a k c o s t p e r u n i t 0 & M c o s t T o t a l p e a k O f f p e a k 
u n i t s I n v + L o s s u n i t c o s t u n i t s 

D o m e s t i c 1 9 . 8 8 1 0 1 . 4 1 5 . 1 0 0 . 7 1 5 . 8 1 1 2 5 . 9 0 
S m a l l l & C 5 . 9 4 1 9 . 6 3 3 . 3 0 0 . 7 1 4 . 0 1 3 7 . 6 2 
S t r e e t l i g h t 1 . 0 3 6 . 5 4 6 . 3 8 0 . 7 1 7 . 0 9 6 . 5 0 

T o t a l o f f 
p e a k c o s t 

2 . 4 4 
2 . 4 4 
2 . 4 4 

2 . 9 0 
2 . 6 5 
3 . 0 7 

Selling prices 
Peak Off peak If a flat tariff is offered 

Domestic 14.81 7.18 Domestic 8.22 
Small l&C 13.02 7.18 Small l&C 7.98 
Street ligh 16.09 7.18 Street light 8.40 

L V E n d 



T O D tariff fo r d i f ferent C o n s u m e r ca tegor ies a n d at d i f ferent V o l t a g e levels 

Consumer 
category 

Interest rate Consumer 
category r = 1 0 % r=8 r=5 

Consumer 
category 

Peak Off peak Peak Off peak Peak Off peak 
Domestic 14.81 7.18 14 15 7 18 13 13 7 18 

Small l&c 13.02 7.18 1 2 3 8 7 .18 11 .43 7.18 

Street ight 1 6 0 9 7 18 15 4 1 7 18 14 .34 7 .18 

LV Bulk 9 0 0 4 7 4 8.41 4 7 4 7 .60 4 .74 

HT bulk 6 .77 4 .66 6 . 7 0 4 .66 6 .53 4 .66 

L E C O 7.46 4 6 6 7.36 4 6 6 7.15 4 6 6 

Purchase price 4 4 9 4 .49 4 4 9 

TOD Tariff 



A p p e n d i x 6 

N e t a s s e t s , R s M i l 7 0 0 0 

r a t e o f d e p r i c i a t i o n 2 

R e v a l u a t i n r a t e 1 5 

N e w a s s e t s / y e a r , R s . M i l l l i o n 3 0 0 

G r o w t h o f n e w a s s e t s / y e a r 1 0 

Y e a r F i x e d 

a s s e t s 

N e w a s s e t s O t h e r 

a s s e t s 

T o t a l 

a s s e t s 

R e v a l u e d a s s e t s D e p r i c i a t i o n A x x u m i l a t e d 

d e p r i c i a t i o n 

2 0 0 0 7 0 0 0 3 0 0 7 3 0 0 . 0 7 3 0 0 . 0 1 4 6 . 0 1 4 6 

2 0 0 1 7 0 0 0 3 3 0 7 3 3 0 . 0 8 3 9 5 . 0 1 6 7 . 9 3 1 3 . 9 

2 0 0 2 7 0 0 0 3 6 3 7 3 6 3 . 0 9 6 5 4 . 3 1 9 3 . 1 5 0 7 . 0 

2 0 0 3 7 0 0 0 3 9 9 . 3 7 3 9 9 . 3 1 1 1 0 2 . 4 2 2 2 . 0 7 2 9 . 0 

2 0 0 4 7 0 0 0 4 3 9 . 2 7 4 3 9 . 2 1 2 7 6 7 . 7 2 5 5 . 4 9 8 4 . 4 

2 0 0 5 7 0 0 0 4 8 3 . 2 7 4 8 3 . 2 1 4 6 8 2 . 9 2 9 3 . 7 1 2 7 8 . 0 

2 0 0 6 7 0 0 0 5 3 1 . 5 7 5 3 1 . 5 1 6 8 8 5 . 3 3 3 7 . 7 1 6 1 5 . 8 

2 0 0 7 7 0 0 0 5 8 4 . 6 7 5 8 4 . 6 1 9 4 1 8 . 1 3 8 8 . 4 2 0 0 4 . 1 

2 0 0 8 7 0 0 0 6 4 3 . 1 7 6 4 3 . 1 2 2 3 3 0 . 9 4 4 6 . 6 2 3 0 4 . 7 

2 0 0 9 7 0 0 0 7 0 7 . 4 7 7 0 7 . 4 2 5 6 8 0 . 5 5 1 3 . 6 2 6 5 0 . 4 

Depric iat ion 



Average Electricity Costs by Voltage levels 
Annua l costs 2001 

C a p a c i t y r e l a t e d C o n s u m e r 
r e l a t e d 

T o t a l 

Distr ibut ion M V 
D e p r i c i t i o n 6 7 0 6 7 

I n t e r e s t 0 0 0 

O p e r a t u i o n & M a i n t e n a n c e 1 0 9 0 1 0 9 

A d m i n i s t r a t i o n 4 9 1 5 0 

S u b T o t a l 2 2 5 1 2 2 6 

Distr ibt ion L V Bulk 
D e p r i c i a t i o n 3 0 3 3 3 

I n t e r e s t 0 0 0 

0 & M 5 5 1 8 . 7 3 

A d m i n i s t r a t i o n 1 2 . 5 1 2 . 5 2 5 

S u b t o t a l 9 7 . 5 3 3 . 5 1 3 1 

Distr ibut ion L V retail 
D e p r i c i a t i o n 6 0 7 6 7 

I n t e r e s t 0 0 0 

0 & M 9 1 9 1 1 8 2 

A d m i n i s t r a t i o n 2 5 2 5 5 0 

S u b t o t a l 1 7 6 1 2 3 2 9 9 

Total cost 4 9 8 . 5 1 5 7 . 5 6 5 6 

( b e f o r e p r o f i t & T a x ) 

Revenue f r o m sales 

N o t e O & M 3 6 4 3 0 % t o H V - 1 0 0 % C a p a c i t y r e l a t e d 
2 0 % - 7 5 % c a p a r e l a t e d , 2 5 % c o n s u m e r r e l a t e d 
5 0 % - 5 0 % c a p r e l a t e d , 5 0 % C o n s . R e l a t e d 

D e p r i c i a t i o n 1 4 3 4 0 % M V , c a p r e l a t e d 1 0 0 % 
2 0 % L V b u l k - 9 0 % c a p , 1 0 % c o n s 
4 0 % L V 9 0 % c a p , 0 % C o n s 

A d m i n i s t a t i o n 1 2 4 4 0 % M V 
2 0 % L V b u l k 5 0 % c a p , 5 0 % c o n s 
4 0 % L V 5 0 % c a p , 5 0 % c o n s 



Actual cost of Electricity to consumers at at different voltage levels 2001 

Buying price at GSS Rs./kWh 4.49 

M V L V bu lk L V A l l 

E n e r g y a t G S S leve l 

Energy cost 

7 3 5 

3300.2 

2 6 0 

1167.4 

5 8 5 

2626.7 

1 5 8 0 

7094.2 

Capacity related costs 

M V d i s t r i bu t i on c o s t 

L V bu lk c o s t 

L V ret i l c o s t 

1 1 0 3 6 

6 6 

7 9 

3 1 . 5 

1 7 6 

2 2 5 

9 7 . 5 

1 7 6 

T o t a l c a p a a c i t y c o s t 

M a x . d e m a n d 

A v e r a g e c o s t R s . / k W 

1 1 0 102 2 8 6 . 5 4 9 8 . 5 

Consumer related costs M V L V bu lk L V A l l 

T o t a l c o n s . C o s t 

N o . o f c o n s u m e r s 

A v e r a g e c o s t R s . / c o n s u m e r 

15 .4 

3 1 0 6 

6 9 

2 7 7 1 9 

7 3 . 1 

3 0 5 7 6 1 

1 5 7 . 5 

3 3 6 5 8 6 

T o t a l E lec t r i c i t y c o s t 

E n e r g y c o s t + E l e c t . C o s t 

M V 

1 2 5 . 4 

3 4 2 5 . 6 

L V bu lk 

171 

1 3 3 8 . 4 

L V 

3 5 9 . 6 

2 9 8 6 . 3 

A l l 

6 5 6 

7 7 5 0 . 2 

E n e r g y 

T o t a l a v r a g e c o s t a f t e r G S S 

7 2 0 

0 . 1 7 

2 5 2 

0 . 6 8 

4 2 6 

0 . 8 4 

1 3 9 8 

0 . 4 7 

Average Elect. Cost 4.76 5.31 7.01 5.54 

C a p a c i t y r e l a t e d c o s t s 

M V c o s t s a r e d i s t r i b u t e d a m o n g L V 3 5 % , 1 6 % to L V bu lk , a n d 4 9 % to H V b a s e d o n t h e e n e r g y u s a g e 

L V b u l k c o s t - 6 8 % to L V a n d 3 2 % to L V bu l k b a s e d o n e n e r g y u s a g e 

C o n s u m e r r e l a t e d c o s t s 

M V L E C O c o s t R s . 2 0 , 0 0 0 , 3 0 8 0 H T c o n s u m e r s ( 4 0 % o f to ta l Bu l k c o n s . ) @ R s . 5 0 0 0 pe r c o n s u m e r 

L V bu lk - 2 7 7 1 9 ( 6 0 % o f to ta l bu l k ) @ R s . 2 5 0 0 pe r c o n s u m e r 



Energy and losses at different voltage levels - 2001 

2 % l o s s 

1 % l o s s 

2 5 . 6 % l o s s 

G S S l e v e l 1 5 8 0 G S S m e t e r i n g 

LV 

5 8 5 

LV bulk 
2 6 0 

H V 

HT 

1 7 2 

L E C O 

5 6 3 

H V D i s t r i b u t i o n 

5 7 3 2 5 5 1 6 8 5 5 2 H T b u l k m e t e r i n g 

L V T r a n s f o r m e r 

5 6 8 2 5 2 L V b u l k m e t e r i n g 

L V n e t w o r k 

4 2 2 L V r e a t a i l m e t e r i n g 

( B i l l e d 1 3 9 8 w i t h 1 1 . 6 % a v e r g e l o s s e s ) 



Purchase 

price 
R s / k W H 

Price at different voltage levels Purchase 

price 
R s / k W H 

M V LV bulk L V 
Rs . /kWH Rs . /kWH R s / k W H 

4 .49 
Av price 

4 .99 
Av. price 

4 .76 5.31 7 .01 
5 .54 5.54 5 .54 
5 .27 5 .83 7.7 
6 .11 6.11 6 .11 

Average Costs 



Domestic Small l&C H T Bulk L E C O LV Bulk St light 
5 .73 8.71 8.71 6 .02 6 .02 6 .59 8.71 

Accounting Cost based tariff 



E n e r g y F l o w A p p e n d i x 7 

Consumer Category Energy Demand Consumer Category 
2002 2003 2004 2005 2006 2007 2008 2009 

Domestic 343.06 373.90 407.66 444.15 484.42 527.87 575.36 627.14 
Smal l l&C 102.51 111.72 121.81 132.26 144.75 157.73 171.92 187.39 
Bulk 458.90 500.15 545.32 594.17 648 .00 706.12 769.65 838.91 
LECO 601.84 655.94 715.18 779.73 849.84 926.06 1009.38 1100.21 
W e s t south Av 1506.30 1641.71 1789.97 1950.31 2127.01 2317.77 2526.32 2753.64 
Street l ight Av 17.70 19.29 21.03 23.69 24.99 27.23 29.68 32.36 
W e s t south Nett 1524 1661 1811 1974 2152 2345 2556 2786 

Lossess Av 198.00 216.00 235.00 257.00 279.00 305.00 333.00 363.00 

System 1722 1877 2046 2231 2431 2650 2889 3149 

Energy at different Energy G W H 
levels 2002 2003 2004 2005 2006 2007 2008 2009 

Energy at G S S 1722 1877 2046 2231 2431 2650 2889 3149 
% losses 2 34.44 37.54 40.92 44.62 48.62 53.00 57.78 62.98 
Energy at Tf HT 1687.56 1839.46 2005.08 2186.38 2382.38 2597.00 2831.22 3086.02 
LECO+ 4 0 % bulk 785.40 856.00 933.30 1017.40 1109 .04 1208 .50 1317.24 1435 .77 
Sent to tf 902.16 983.46 1071.78 1168.98 1273.34 1388.50 1513.98 1650.25 
Losses% 1 9.02 9.83 10.72 11.69 12.73 13.88 15.14 16.50 
Tf LV side 893.14 973.62 1061.06 1157.29 1260.61 1374.61 1498.84 1633.74 
60% Bulk 275.34 300 .09 327.19 356.50 388.80 423.67 461.79 503.34 
Sent to LV system 617.80 673.53 733.87 800.79 871.81 950.94 1037.05 1130.40 
Losses% 25.01 25.04 24.99 25.06 24.97 25.04 25.08 25.08 
Used at LV end 463.26 504.91 550.50 600.10 654.16 712.83 776.97 846.88 

Energy bil led 1524 1661 1811 1974 2152 2345 2556 2786 
Overall Loss 198.00 216.00 235.00 257.00 279.00 305.00 333.00 363.00 
% loss 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 



WPS Energy Demand Peak & Off peak under different consumer categories 

Consumer Category Year 2002 Year 2003 Year 2004 
Annual Peak Off peak Annual Peak Offpeak Annual Peak off peak 
Energy Energ Energy Energy Energ Energy Energy Energ Energy 

Domestic 343.06 112.92 230.13 373.90 118.53 255.36 407.66 124.67 282.99 
Small I&C 102.51 19.18 83.33 111.72 20.85 90.87 121.81 22.69 99.12 
Bulk 458.90 65.32 393.58 500.15 72.82 '427.33 545.32 81.04 464.28 
LECO 601.84 131.70 470.14 655.94 141.54 514.40 715.18 152.31 562.87 
West south Av 1506.30 329.13 1177.17 1641.71 353.75 1287.96 1789.97 380.70 1409.26 
Street light Av 17.70 5.69 12.01 19.29 5.98 13.31 21.03 6.30 14.73 
West south Nett 1524 335 1189 1661 360 1301 1811 387 1424 

Lossess Av 198.00 60.31 137.69 216.00 63.58 152.42 235.00 67.03 167.97 

System 1722 395 1327 1877 423 1454 2046 454 1592 

Consumer Category Year 2005 Year 2006 J Year 2007 Consumer Category 
Annual 
Energy 

Peak 
Energ 

Offpeak 
Energy 

Annual 
Energy 

Peak 
Energ 

Offpeak 
Energy 

Annual 
Energy 

Peak 
Energ 

Offpeak 
Energy 

Domestic 444.15 131.31 312.84 484.42 138.63 345.79 527.87 146.53 381.34 
Small I&C 132.26 24.59 107.67 144.75 26.86 117.89 157.73 29.22 128.51 
Bulk 594.17 89.92 504.25 648.00 99.70 548.30 706.12 110.27 595.84 
LECO 779.73 164.05 615.68 849.84 176.79 673.05 926.06 190.65 735.41 
West south Av 1950.31 409.86 1540.45 2127.01 441.98 1685.02 2317.77 476.67 1841.10 
Street light Av 23.69 6.78 16.91 24.99 7.02 17.97 27.23 7.43 19.81 
West south Nett 1974 417 1557 2152 449 1703 2345 484 1861 

Lossess Av 257.00 71.03 185.97 279.00 75.03 203.97 305.00 79.76 225.24 

System 2231 488 1743 2431 524 1907 2650 564 2086 

Consumer Category Year 2008 Year 2009 
Annual Peak Offpeak Annual Peak Off peak 
Energy Energ Energy Energy Energ Energy 

Domestic 575.36 155.16 420.20 627.14 164.58 462.56 
Small I&C 171.92 31.80 140.12 187.39 34.61 152.78 
Bulk 769.65 121.82 647.83 838.91 134.42 704.49 
LECO 1009.38 205.80 803.58 1100.21 222.32 877.90 
West south Av 2526.32 514.59 2011.73 2753.64 555.92 2197.73 
Street light Av 29.68 7.87 21.81 32.36 8.36 24.00 
West south Nett 2556 522 2034 2786 564 2222 

Lossess Av 333.00 84.85 248.15 363.00 90.31 185.97 

System 2889 607 2282 3149 655 2408 



WPS Peak power demand 2002 - 2009 

Y e a r 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 2 0 0 9 
W P S p e a k ( M W ) 
S y s t e m p e a k ( M W ) 
P e a k p o w e r l o s s ( M W ) 

2 4 7 . 9 
2 9 6 . 8 

4 8 . 9 

2 6 4 . 9 
3 1 6 . 1 

5 1 . 2 

2 8 3 . 6 
3 3 7 . 2 

5 3 . 6 

3 0 3 . 9 
3 6 0 . 2 

5 6 . 3 

3 2 6 . 1 
3 8 5 . 1 

5 9 

3 5 0 . 1 
4 1 2 . 4 

6 2 . 3 

3 7 6 . 4 
4 4 2 . 2 

6 5 . 8 

4 0 5 
4 7 4 . 5 

6 9 . 5 



W P S Energy Demand Peak & Off peak 

Year 2002 2003 2004 2005 2006 2007 2008 2009 

W P S S y s t e m d e m a n d 1722 1877 2046 2231 2431 2650 2889 3149 
Peak 395 423 454 488 524 564 607 655 
O f f p e a k 1327 1454 1592 1743 1907 2086 2282 2408 

WPS Load 1524 1661 1811 1974 2152 2345 2556 2786 
Peak 335 360 387 417 449 484 522 564 
O f f p e a k 1189 1301 1424 1557 703 1861 2034 2222 

Losses 198.00 216 235 257 279 305 333 363 
Peak 60.31 63.58 67.03 71.03 75.03 79.76 84.85 90.31 
Off peak 137.69 15242 167.97 18597 203.97 22524 248.15 18597 

WPS Energy Demand 2002 - 2009 
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