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BEFORE THE HARYANA ELECTRICITY REGULATORY COMMISSION AT 
PANCHKULA 

 
Case No. HERC/PRO-20 of 2016 

 
Date of Hearing :                  14.10.2016 

Date of Order :                  22.11.2016 
 

In the Matter of 
 
Petition for fixation of Tariff for power from 10 MW Solar Power Plant at PTPS. 

 

Petitioner  Haryana Power Generation Corporation Limited, Panchkula     

 

Present On behalf of the Petitioner 

1. Shri M.K.V Rama Rao, MD, HPGCL.  
2. Shri A.K. Sood, Director/Generation, HPGCL   
3. Shri B.B. Gupta, Controller Finance, HPGCL 
4. Shri Vijay Jindal, XEN, HPGCL 
5.   Shri Gaurav Gupta, XEN/HPPC 
6.   Shri A.P. Singh 
7.   Shri Kaushilaya Jeta, Consultant 
  

Quorum 

 Shri Jagjeet Singh,   Chairman 

Shri M.S. Puri,   Member 

Shri Debashish Majumdar, Member 

ORDER 

1. The present petition has been filed by HPGCL for fixation of tariff of its upcoming 10 MW 

Solar Power Plant at PTPS, Panipat (Memo No. HPGCL/FIN/Reg-465 dated 30.08.2016. 

2. The case was heard on 14.10.2016. 

3. In the hearing held in the matter, the Petitioner made the following submissions:-  

That the tariff discovered by it is lower than the Generic tariff determined by the 

Commission and also less than the tariff discovered by the HPPC through transparent 

process of competitive bidding. 

That the tariff of HPGCL 10-MW, PTPS solar Power Project discovered by HPGCL and 
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as agreed with HPPC at Rs. 4.93/kWh (Rs 4.88/kWh if receivable period is 1 month) for 

entire tariff period (25 years). Alternatively, the Commission may determine the project 

specific tariff as per Regulation 6(1)(f) of HERC Renewable Regulations, 2010. 

That the capital cost of the project is Rs. 6.055 Crore per MW. 

That it has taken a challenge for achieving of the lowest price with a CUF of 21% (with 

de-rating @ 0.83% & Aux. Consumption of 0.5% p.a.) on the commitment of the EPC 

supplier which is beyond the industry benchmark of 19%. 

That the O&M Expenses have been taken at 1% of the Capital cost with annual 

escalation @ 5.72% p.a. 

That Insurance cost has been taken @ Rs. 21 lacs, throughout the project life.  

4. The Commission’s vide Memo No. 7413/HERC dated 21.10.2016 sought the following 

clarification/Additional information. 

 

a) Justification for higher capital cost of the project i.e. Rs. 6.055 Crore per MW as 

compared to the CERC approved cost of Rs. 5.30 Crore per MW. 

b) Justification for arriving at the project cost of Rs. 60.55 Crore when EPC cost is 

Rs. 57.67 Crore (which is inclusive of spares, tools & tackes. civil work, insurance 

etc.) 

c) Justification for annual de-rating the CUF and seeking auxiliary consumption of 

0.50% p.a., whereas there is no such provision in CERC (Terms and Conditions for 

tariff determination from Renewable Energy Sources) (Fifth Amendment) 

Regulations, 2016. 

d) Why the higher net generation guaranteed by EPC contractor not be taken in 

place of the energy generated projected by HPGCL.  

e) Justification for taking higher O&M Expenses than the cost actual agreed with the 

contractor. 

f) Justification for including insurance cost in the calculation for arriving at the 

levelised tariff, whereas as per work order for O&M expenses all insurance related 

expenses are to be borne by the contractor. 

g) Whether the warranty on the equipment including Solar Panels will be transferred 
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to HPGCL or not. 

h) Assumption made while arriving at year wise CUF. 

i) Details of procedure to be adopted for performance Guarantee / Final Acceptance 

Test. 

j) Basis of “reference radiation” given in Tender Document. 

 

5. HPGCL’s Reply 

The Petitioner (HPGCL) vide Memo No. 1161/HPGC/FIN/REG-465 dated 25.10.2016 

filed the following point wise reply to the aforesaid observations of the Commission:- 

 

a) Justification of higher capital cost of the project i.e. Rs. 6.055 Cr. per MW as 

compared to the CERC determined capital cost of Rs. 5.30 Cr. Per MW. 

 

i) As per the CERC tariff order dated 29.04.2016, at capital cost of the project Rs. 

5.30 Crore per MW, the tariff has been worked out Rs. 5.68 per unit whereas the 

tariff worked out by HPGCL for capital cost of Rs. 6.055 Crore per MW is         

Rs. 4.88 per unit which shows lesser burden on the consumer of State. 

ii) The EPC cost of a solar PV plant is very project specific and it varies from project 

to project due to the technology used, soil conditions, technical specifications and 

commercial parameters of a tender document. 

iii) In HPGCL’s 10 MW solar PV power plant case, the tender specification was 

made keeping in mind that it will be the first project of the State Government of 

such scale so that it will be a state of art project. Accordingly, it must have one of 

the best equipment, technology and aesthetics available in the market. 

iv) It is a pilot project for the state government which will help the concerned 

agencies to build capacities and develop expertise as well as database to meet 

the long term goal of state government venturing into solar power. 

v) Considering above points, the technical specifications of high quality were asked 

in the Tender. Most of the specifications are in line with the one asked in other 

state and central PSUs tenders like of SECI, NTPC and some of the 

specifications of HPGCL are even better than other PSUs solar PV plant tender 

at some places. Considering this, EPC contractor, M/s. SWPL has quoted for 

more efficient solar PV power plant in defined patch of land. 
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vi) That minimum AC/DC ratio was asked for 1/1.05 with higher limit of 1/1.1 in order 

to cover up the losses due to conversion of DC to AC power. The effect of this 

also reflected in the NEEGG given by M/s. SWPL. So, if the cost against the DC 

capacity i.e. 11 MWp of the power plant is considered then ratio of Cost per MW 

is Rs. 5.5 cr./MWp which is very close to the CERC per MW EPC cost and as 

stated earlier that solar project is site specific so the cost may vary+-5%. 

vii) Further, in order to minimize the conductor losses, copper wire was asked in the 

tender. Since, copper being a more efficient conductor than aluminum but a bit 

costly, so the EPC cost has increased by around Rs. 15 Lacs/MW. Thus, 

contractor is providing an efficient technology and higher generation than the one 

considered by the State and Central Electricity Regulators. 

viii) Even, the scale of the project i.e. 10 MW is not too  big as compared to the ones 

being installed these days by other developers (mostly around 100 MW). This is 

one of the major reasons for getting bit higher cost than the one given in the 

latest tariff order of CERC dated 29th April, 2016. 

 

b) Justification for arriving at project cost of Rs. 60.55 Crore, when EPC cost if 

Rs. 57.67 crore (which is inclusive of spares, tools & tachles, civil work, insurance etc.) 

 

The EPC cost includes all the cost related to supply, construction and other important 

heads like spares, tools etc.but it doesn’t include the cost incurred by HPGCL other than EPC 

cost like cost incurred in conceptualization of the project which includes site survey, preparation 

of project reports, consultant charges, finance institution compliance charges, travel 

expenditure, HPGCL’s internal manpower cost and organization overheads. These are all the 

cost which HPGCL incurred over and above the EPC cost. That is the reason 5% overhead is 

considered on EPC cost. The break-up of the overhead has been given provided by HPGCL in 

their reply. 

 

c) Justification for annual de-rating the CUF and auxiliary consumption of 0.50% p.a., whereas 

there is no such provision in CERC (Terms & Conditions for Tariff Determination from RE 

Sources) (Fifth Amendment) Regulations, 2016. 

 

i) Practically, none of the OEMs in the world has manufactured the modules with zero 
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degradation factor. As per the industry standards, the degradation of solar modules shall 

not be more than 10% in first 10 years and 10% in another 15 years. So, the total 

degradation by the end of life shall not be more than 20% in the entire life of the solar 

modules. Sources of justification are as under:- 

Gujarat Electricity Regulatory Commission (GERC), based on its experience in 

Charanka and in Gujarat in General has suggested module degradation to be 1%. Even 

in the latest tariff order of Gujarat notified in 2015 by the Hon’ble GERC, it has been 

mentioned in the point no. 2.2.5 that: 

 

“The Commission decides to retain degradation of 1% given the climate 

conditions in India and ground realities based on the experience of several developers in 

India. Also the Commission has factored the annual degradation in the computation of 

the levelized tariff.” 

 

ii) CERC has kept provision for module degradation, however, has included a 

lumped figure and added this to the CAPEX. They have added 9.86 lakh/MW which is 

equivalent to 0.5-0.6% pa of degradation. It is slightly lower than the 0.8% number as 

suggested in module warranties and GERC. However, many reputed developers do not 

agree to this methodology of using a lumps figure since degradation always happens 

over time. This is also reflected in arguments in CERC order dated 23rd March, 2016 on 

Benchmark capital cost norm for PV Solar Project ( page no. 10 & 11). 

 

iii) NCPRE, IIT Bombay has done an all India module degradation study where 

they have examined modules across all climatic zones of India. Although the study is 

limited in the sample size, it is the only large scale study available in real environments 

in India. They report the following results: 

 

Degradation rates of various IV parameters by climatic zone 

Climatic Zone Pmax (%year) I (%year) V (%year) FF (%year) 

Hot and Humid 1.29 0.98 -0.34 0.89 

Temperate 0.24 -0.34 0.04 0.46 

Composite 0.56 0.45 -0.17 0.64 
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Hot and Dry 1.55 0.78 0.20 0.51 

Cold and Dry 0.19 0.72 -0.11 0.21 

 

It can be seen that in Hot and Dry climate of Haryana, the module degradation 

actually observed on field is 1.55% p.a. (of Pmax). However, we have taken annual 

module performance degradation of 0.83% per year, as this is in line with the standard 

performance guarantee of the PV module provided by PV module manufacturer and also 

supported by the EPC contractor. 

 

Further, the module manufacturer has also mentioned for degradation of 

modules. These three sources justify 0.83% degradation that HPGCL has used in the 

financial model. Moreover, 1% Auxiliary consumption is required to be considered on 

account of lighting of control rooms, transformer losses etc. in all the solar PV plants for 

which the ground data is also available. 

 

d) Why the higher net generation guaranteed by EPC contractor not to be taken in place 

of energy generated projected by HPGCL. 

 

 EPC contractor has quoted the Net Electrical Energy Generation Guarantee 

(NEEGG) and hence the CUF worked out to be 22%. Since, the ground level data of 

solar insolation is not available for Haryana; this CUF is based on the radiation data 

fetched from NASA satellite data which differs from the actual data by approx. 5% 

resulting into impact on CUF b 1 to 1.5%. This is evident from the radiation data as per 

the Meteonorm software. This shows, the input solar radiation is a variable factor and 

which will change every year and accordingly the CUF of the plant. So considering the 

same, a safety factor is considered in the CUF to be quoted to the Distribution Company. 

In case the actual radiation is lower than the NASA data then less electricity will be fed 

into the grid and same will impact HPGCL financially. So considering this risk, HPGCL 

has kept some safety factor in CUF so that variation in radiation can be absorbed by 

HPGCL. So considering these facts, 21% CUF is proposed in the tariff sheet. 

Moreover, it has been mutually agreed in the PPA that: 

 

“DISCOMS at any time during a contract period will purchase electricity from HPGCL at 
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the Tariff decided by the HERC at CUF 21% per year. Beyond the said quantum, the 

electricity will be purchased at a flat rate of Rs. 3.00 per unit for the entire agreement 

period”. 

 

As such CUF margin is just for taking care of the radiation variation and does not have 

impact on the tariff because the surplus power if any has to be supplied at the marginal 

cost of Rs. 3.00 per kWh only. 

 

e) Justification for taking higher O&M cost than the cost actual agreed with the 

Contractor. 

 

 O&M expenses are coming at Rs. 6.05 Lacs/MW (Rs. 60.55 lacs divided by 10 

MW) which is quite nominal. The O&M expenditure comprises of manpower cost and 

cost of water for cleaning the plant and maintenance of the plant including spares. 

Though, the O&M for 5 years extendable for another five years is in the scope of EPC 

contractor, there HPGCL manpower will also be involved for supervision/monitoring of 

the project performance. The cost on account of involvement of HPGCL personnel has 

not been considered while calculating the O&M charges. Thus, the O&M cost has been 

taken @ 1% of the project cost while calculating the tariff. 

 

 Moreover, O&M cost is way below the CERC determined O&M charges i.e. Rs. 7 

Lacs/MW. So, the overall O&M considered in the tariff calculation is very much as per 

the actual costs to be incurred by HPGCL. 

 

f) Justification for including insurance cost in the calculation for arriving at the levelised 

tariff, whereas as per the work order for O&M expenses all insurance related expenses 

are to be borne by the Contractor. 

 

 O&M of five years is included in the contract which is extendable for another five 

years (as per the decision of HPGCL Management). So, if after five years, the EPC 

contractor is not retained then for 20 years, HPGCL has to bear the insurance cost. 

However, in any case, after 10 years, HPGCL has to bear the insurance charges. 
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Further, the insurance charges are also included in O&M charges of thermal power 

projects. So, it is very much important factor to be taken care in the tariff calculation. 

 

g) Whether the warranty of the equipment including solar penals will be transferred to 

HPGCL or not? 

 

 Yes, all the warranty of the equipment including solar penals will be transferred to 

HPGCL. Moreover, there is a provision of insurance coverage as well. The PV modules, 

for material warranty and performance warranty, shall be insured by the module 

manufacturer through a reputed insurance company registered under European or 

Indian Insurance Law. The insurance shall be in the name of HPGCL and the policy shall 

be submitted to HPGCL before delivery of modules on site. The performance warranty 

shall be specifically a warrant and indemnity insurance against excessive loss of output 

of PV module. 

h) Assumption made while arriving at year wise CUF. 

 

 HPGCL has not made any assumptions of its own. The radiation data has been 

fetched from NASA. The CUF is taken considering the energy guaranteed by the 

Contractor based on NASA radiation data. Correction factor of 1% has been considered 

in this data. So in case of any variation in the actual data, HPGCL doesn’t have a 

financial impact on the cash flow in form of penalty. 

i)  Details of procedure to be adopted for performance guarantee/final acceptance test 

has been provided in the Annexure II to the reply.  

 

j)  Basis of “reference radiation” given in Tender Document. 

 

 The detailed procedure has been given by HPGCL in the annexure to the reply 

filed by HPGCL. As per Annexure – I the month wise derived values derived from 

radiation data available from NASA (GHI/kWh/M2/Month ranges from a high of 198 

(June) to 104 in December month. Accordingly, the annual average value works out to 

152.67 (1832 / 12). It has been submitted that for every year actual radiation shall be 

considered to calculate NEEGG by the Bidder.   
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6. Commission’s Analysis and Order 

 

 The Commission, while passing the present Order, has considered the written 

submissions including the reply dated 25.10.2016 and oral submissions made in the 

hearing held on 14.10.2016 as well as other relevant documents available in the public 

domain. 

 

7. Statutory Provisions occupying the field 

 

 The Commission while issuing generic tariff Order for the RE Projects for the FY 2014-

15 {(Case No. HERC / PRO - 50 of 2014 (Suo Motu)} had categorically observed as under:- 

 

“9.0 The Commission directs the Discoms to purchase renewable energy as per RPO targets 

set in the 3rd amendment to the HERC RE Regulations, 2010. In case they can purchase the 

same at a tariff lower than determined by this Commission they may do so, otherwise they must 

purchase all such power offered to them by the renewable energy power producers at the tariff 

determined by this Commission. 

 

Section 86 (1) (e) of the Electricity Act, 2003 mandates the Commission to promote 

cogeneration and generation of electricity from renewable sources of energy by providing 

suitable measures for connectivity with the grid and sale of electricity to any person, and also 

specify, a percentage of the total consumption of electricity in the area of distribution licensee, 

for mandatory purchase of electricity from such sources.  

 

In accordance with the Regulation 64 of HERC (Terms and Conditions for determination of Tariff 

for Renewable Energy Sources, Renewable Purchase Obligation and Renewable energy 

Certificate) Regulations, 2010 the RPO approved by the Commission are as under:- 

Renewable Purchase Obligation from the FY 2011-12 to FY 2014-15 

Financial 
year 

Energy 
Consum
ption  
(MU) 

%age 
of 
overall 
RPO 

Renewable energy 
(other than solar) 
required to be 
purchased as per 
overall RPO (MU) 

%age of 
solar RPO 
(as a 
%age of 
overall 
RPO) 

Energy 
required to 
be 
purchased 
as per solar 
RPO (MU) 

Total renewable energy 
required to be 
purchased (MU) 

2011-12 36075 1.50% 541 0.31% 1.69 543 

2012-13 40000 2.00% 800 0.05%* 20 820 
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2013-14 41086 3.00% 1191.49 0.10%* 41.09 1232.58 

2014-15 45028 3.25% 1350.84 0.25%* 112.57 1463.41 

 

As per data provided by the State Nodal Agency for FY 2011-12, FY 2012-13, FY 2013-14 and 

FY 2014-15 (up to Dec. 2014), the shortfall in meeting the RPO for the aforesaid years has 

been worked out as under:- 

 

Shortfall in meeting Solar RPO (MUs) 

Type of RE source FY 2011-12 FY 2012-13 FY 2013-14  FY 2014-15 (up to Dec. 2014) 

Solar 0 7.14 32.21 81.76 

Total Shortfall up to December, 2014  

 

 Evidently, there exists a shortfall in meeting with the Solar RPO target specified by the 

Commission. Additionally, in case the Solar RPO is scaled up in line with the National Tariff 

Policy, 2016 notified by the Central Government, the Solar RPO shortfall will become more 

pronounced.  

 

 Additionally, it is noted that the Commission vide its Order dated 9.10.2015 had 

considered a capital cost of Rs. 7.05 Crore/MW, then prevailing in the market, and had 

accordingly determined a levellised tariff of Rs.7.50 / kWh, which was a ceiling tariff, applicable 

for the projects to be commissioned in the FY 2014-15 and the FY 2015-16 at the discounting 

factor of 13.75%.    

 

 As against the above, the Petitioner has considered a capital cost of Rs.6.055 Crore / 

MW for its 10 MW project at the levellised tariff of Rs. 4.88 / kWh.  

 

 The HERC RE Regulations, 2010, on the issue of capital cost of Solar Power Projects 

provides as under:- 

 

“4. Provided that the benchmark capital cost for Solar PV and Solar thermal projects 

may be reviewed annually by the Commission. 

 

6 (f) Solar PV and Solar Thermal Power projects, if a project developer opts for project 

specific tariff: Provided that the Commission while determining the project specific tariff 
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for Solar PV and Solar Thermal shall be guided by the provisions of Chapters 8 of these 

Regulations”.  

 

8. In view of the above statute, the Commission, for the purpose of examining the 

reasonableness of the tariff proposed by HPGCL (seller) and accepted by the 

HPPC/Discoms (buyer), has estimated the tariff as per the HERC RE Regulations, 2010 

and also in line with the previous Generic Tariff Order(s) of the Commission including 

Solar. The cost of Poly Silicon Solar Modules, as per latest data available from www. 

pvinsights.com, ranges from a high of USD 0.49/Watt to a low of USD 0.34 per Watt. 

The Commission, for establishing the ceiling limit of Solar PV Tariff has considered the 

average value in the present case. Accordingly, at the average USD/INR exchange rate 

during the previous year, when the bids were invited by HPGCL, the cost of Modules 

works out to Rs. 2.54 Crore/MW. Further, adding the balance project cost in line with the  

CERC Order dated 23.03.2016 i.e. Rs. 2.02 Crore / MW, the benchmark capital cost 

works out to Rs. 4.56 Crore/MW. Accordingly, as per HERC RE Regulations, 2010, the 

levellised tariff, at a discounting factor of 13.75%, works out to Rs. 5.24/kWh  

 

9. In view of the above discussions including the clarification / additional information 

provided by the Petitioner, the Commission approves the proposed levellised tariff of 

Rs.4.88/kWh which is lower than the ceiling levellised tariff determined as per the HERC 

RE Regulations, 2010. However, the same shall be subject to the following:- 

 

i) In case actual capital cost as on the date of COD happens to be lower than Rs. 60.55 

Crore, then the actual capital cost incurred by HPGCL, as on the date of COD, shall be 

considered and the levellised tariff of Rs. 4.88/- shalll be reworked with all other 

parameters remaining the same i.e. as taken in the calculation for determination of 

levelized tariff of Rs. 4.88/kWh. 

 

ii) The insurance cost @ Rs. 0.21 Crore per annum considered by HPGCL for arriving at 

the levellised tariff of Rs. 4.88/kWh shall be allowed if the same is actually incurred. If 

the same is not incurred in any given year, HPGCL shall pass on the said amount to the 

HPPC / Discoms.    
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This Order is signed, dated and issued by the Haryana Electricity Regulatory 

Commission on 22nd November, 2016. 

 

Date:  22.11.2016    (Debashish Majumdar)   (M.S. Puri)            (Jagjeet Singh)  

Place: Panchkula              Member                          Member               Chairman 


