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BACKGROUND 
 

To validate applicability of Waste Heat Recovery / Energy Conservation as per 

Ministry of Power resolution to meet the Renewable Energy Power Purchase Obligation 

( RPPO), the data related to Nava Ltd, (formerly Nava Bharat Ventures Ltd - NBVL), 

Paloncha, Telangana. 

 
Based on Data validation, the Heat recovered from Waste Heat Recovery System ( 

(WHRS) from the Ferro Alloys Unit connected to  Captive Power Plant ( CPP) of 114 

MW power plant,  the equivalent power generation in MWH, presented in this report. 

 

     

Waste Heat Recovery System at NAVA Ltd: 

Nava Ltd, Paloncha,  operates 3   thermal power generating units of a total capacity of 114 

MW with 2 waste heat recovery systems which generate thermal energy up to 5 MW for 

captive use from flue gases of submerged electric arc furnaces at its factory premises by 

utilizing the waste heat with a view to conserve natural resources and reduce Air Pollution. 

It is submitted that the thermal power units employ steam turbines which extract thermal 

energy from superheated steam under high pressure. The exhaust steam coming out of 

Turbine is condensed to water and pumped back to the boiler through a regenerative 

heating system. Regenerative heating system is designed to heat the feed water (turbine 

condensate) with the help of steam extracted from the intermediate stages of turbine. 

 
During internal performance reviews and inspection , a potential quantity of thermal energy 

is identified in the exit flue gas temperatures of submerged electric arc furnaces. About 9 

MkCal/hr. is available in this flue gas.. The heat available in the furnace exit flue gas is 

planned to utilize in the feed water regenerating system of steam turbine, thereby reducing 

the steam quantity extracted from turbine intermediate stages and the additional steam 

available is used for power generation. 

 
Therefore, for recovering the waste heat available in the furnace flue gases and thereby 

utilizing the additional steam for power generation, two heat exchangers are installed in a 

phased manner as a part of Waste Heat Recovery System (WHRS). The maximum 

operating temperature of submerged electric arc furnace is 1600°C and the exit flue gas 

temperature is 380°C & 300°C from furnace - 4 & 3 respectively. The waste heat available 

in the flue gas is used for heating the power plant's feed water & Main Condensate in 

WHRS, and thereby cooling the flue gas to 138°C. As a result, the steam extraction at 

intermediate stages of turbines is coming down and thereby both Waste Heat Recovery 

Systems are able to produce up to additional 5 MW power. 
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Layout of furnace before and after installation of WHRS 
 

 

 

This is a unique project since no Ferro alloy industry in India is utilizing the waste heat from 
flue gas of open type Submerged Electric arc furnace and it is conserving natural resources 
such as coal in a thermal power plant and also reduces thermal pollution. Both the Waste 
recovery units are capturing thermal energy up to 5 MW power generation. 
 
The WHRS-3  system was installed during the year 2006 and WHRS-4 was installed during 
the year 2016, with an additional investment of Rs.10 Crores for both the systems. 
 
The following Flow diagrams and photo graphs clearly indicates the WHRS system 
installation and their location. 

Furnace 

Radiant cooler 

Furnace 

WHRS 
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WHRS-3 WHRS-4 
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The following tables gives the basis for calculation for Equivalent power Generation for 
Nava Ltd  for two years 2022-23 &  2023-24. 
 

Parameter 2022-23 2023-24 

Heat energy available in WHRS-3 as per 
PG test :  

5.076 M.kcal/Nm3 5.076 M.kcal/Nm3 

Heat energy available in WHRS-4 as per 
PG test :  

8.075 M.kCal/Nm3 8.075 M.kCal/Nm3 

Avg. GCV of Coal 3,041 kCal/kg 3,538 kCal/kg 

Heat Rate of CPP 2,987 kCal/kWh 2,808 kCal/kWh 

 
 
Based on actual data for the FY 2022-23 & 2023-24, the additional power generated 

through Waste Heat Recovery Boilers 3 & 4 are as follows:  
 

  2022-23 2023-24 

Sl.No 
WHR – Boiler 

Ref. 
Eqv. Power 

MWH 
Eqv. Power 

MWH 

1 WHRS-3 14,779 9,876 

2 WHRS-4 23,928 29,669 

 Total 38,707 39,545 
 
 
 

Thus the enclosed tables and calculations, clearly proves that during the, NAVA Ltd WHRS 
has generated  an equivalent  power of 38707 MWH during 2022-23 and 39,545 MWH of 
power during FY 2023-24. 
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Heat energy available in WHRS-3 as per PG test : 5.076 M.kcal/Nm3

Heat energy available in WHRS-4 as per PG test : 8.075 M.kcal/Nm3

Equivalent power generation from WHRS-3: 1.80 MWH

Equivalent power generation from WHRS-4: 2.91 MWH

FY 2022-23

WHRS-3 

Operating time

Operating 

Days in month

Hrs. Feedwater flow Feed water In Feedwater Out Heat Pickup Feedwater Flow Feed water In Feedwater Out Heat Pickup
Total Heat Pick 

up
Heat Rate CPP Eq.power

M3/hr Temp Deg C Temp Deg C M.Kcal/hr M3/hr Temp Deg C Temp Deg C Kcal/hr M.Kcal Kcal/kw Mwh

1 Apr-22 713:55:00 109.51 160.00 202.13 4.61 105.51 74.1 119.5 4.79 6770.99 3,003 2,254 30

2 May-22 739:56:00 82.33 158.00 210.53 4.32 78.33 74.6 118 3.40 5746.71 2,957 1,943 31

3 Jun-22 712:50:00 69.75 159.20 209.29 3.49 65.75 73.9 121 3.10 4745.20 2,941 1,613 30

4 Jul-22 728:31:00 65.70 158.00 203.83 3.01 61.70 73.6 121.9 2.98 4457.72 3,129 1,425 31

5 Aug-22 727:05:00 64.80 160.00 202.40 2.75 60.80 73.5 119 2.77 4102.33 3019.88 1,358 31

6 Sep-22 719:32:00 78.30 159.70 206.98 3.70 74.30 73.6 118.5 3.34 5067.76 2971.87 1,705 30

7 Oct-22 730:54:00 66.98 161.20 204.94 2.93 62.98 73.2 118 2.82 4278.93 2929.02 1,461 31

8 Nov-22 - - - - - - - - - - - - -

9 Dec-22 - - - - - - - - - - - - -

10 Jan-23 734:35:00 28.29 159.20 204.16 1.27 24.29 73.1 119 1.12 802.07 2933.00 273 14

11 Feb-23 633:48:00 64.05 160.00 204.24 2.83 60.05 73.5 117.4 2.64 3675.77 2986.41 1,231 28

12 Mar-23 712:38:00 71.16 162.10 205.70 3.10 67.16 73 117.6 3.00 4536.38 2,996 1,514 31

7153:44:00  14,779Total  

Nava  Limited

114 MW CPP, Paloncha

Equivalent power generation in WHRS  - 3  

S.No. Month

HP Heater LP Heater
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Heat energy available in WHRS-3 as per PG test : 5.076 M.kcal/Nm3

Heat energy available in WHRS-4 as per PG test : 8.075 M.kcal/Nm3

Equivalent power generation from WHRS-3: 1.80 MWH

Equivalent power generation from WHRS-4: 2.91 MWH

FY 2022-23

WHRS-4 

Operating time

Operating Days 

in month

Hrs. Feedwater flow Feed water In Feedwater Out Heat Pickup Feedwater Flow Feed water In Feedwater Out Heat Pickup
Total Heat Pick 

up
Heat Rate CPP Eq.power

M3/hr Temp Deg C Temp Deg C M.Kcal/hr M3/hr Temp Deg C Temp Deg C Kcal/hr M.Kcal Kcal/kw Mwh

1 Apr-22 716:34:00 104.20 154.00 204.78 5.29 100.20 75 122.9 4.80 7265.56 3,003 2,419 30

2 May-22 649:15:00 94.51 153.00 206.79 5.08 90.51 76 124 4.34 7014.64 2,957 2,372 31

3 Jun-22 700:27:00 95.76 152.60 209.58 5.46 91.76 75.5 123.9 4.44 7125.92 2,941 2,423 30

4 Jul-22 687:20:00 97.73 152.50 208.44 5.47 93.73 74.4 119 4.18 7177.81 3,129 2,294 31

5 Aug-22 699:29:00 99.21 151.00 207.16 5.57 95.21 75.2 124 4.65 7602.03 3,020 2,517 31

6 Sep-22 702:39:00 101.31 149.00 208.71 6.05 97.31 74.4 119.2 4.36 7494.05 2,972 2,522 30

7 Oct-22 705:57:00 106.18 153.00 206.14 5.64 102.18 73.6 123.1 5.06 7960.74 2,929 2,718 31

8 Nov-22 - - - - - - - - - - - - -

9 Dec-22 - - - - - - - - - - - - -

10 Jan-23 715:23:00 88.78 150.50 204.07 4.76 84.78 72.5 122.4 4.23 5823.66 2,933 1,986 27

11 Feb-23 651:54:00 95.95 153.00 209.71 5.44 91.95 74.1 121 4.31 6554.31 2,986 2,195 28

12 Mar-23 741:13:00 95.52 152.00 208.98 5.44 91.52 73.7 123.5 4.56 7440.35 2,996 2,483 31

6970:11:00 23,928Total  

Nava  Limited

114 MW CPP, Paloncha

Equivalent power generation in WHRS  -  4   

S.No. Month

HP Heater LP Heater
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Heat energy available in WHRS-3 as per PG test : 5.076 M.kcal/Nm3

Heat energy available in WHRS-4 as per PG test : 8.075 M.kcal/Nm3

Equivalent power generation from WHRS-3: 1.80 MWH

Equivalent power generation from WHRS-4: 2.91 MWH

FY 2023-24

WHRS-3 

Operating time

Operating 

Days in month

Hrs. Feedwater flow Feed water In Feedwater Out Heat Pickup Feedwater Flow Feed water In Feedwater Out Heat Pickup
Total Heat Pick 

up
Heat Rate CPP Eq.power

M3/hr Temp Deg C Temp Deg C M.Kcal/hr M3/hr Temp Deg C Temp Deg C Kcal/hr M.Kcal Kcal/kw Mwh

1 Apr-23 710.21 88.69 149.00 210.43 5.45 84.69 73.8 123.8 4.23 6971.09 2,947 2,365 30

2 May-23 731.15 80.09 150.00 209.86 4.79 76.09 74.2 121 3.56 6216.55 2,868 2,168 31

3 Jun-23 717.30 71.69 148.00 202.25 3.89 67.69 74.5 122.9 3.28 5159.15 2,840 1,817 30

4 Jul-23 726.44 63.23 152.00 208.35 3.56 59.23 73.5 122.5 2.90 620.67 2,738 227 4

5 Aug-23 - - - - - - - - - - - - -

6 Sep-23 - - - - - - - - - - - - -

7 Oct-23 - - - - - - - - - - - - -

8 Nov-23 - - - - - - - - - - - - -

9 Dec-23 715.39 122.05 151.50 211.43 7.31 118.05 75 123.5 5.73 2190.67 2,776 789 7

10 Jan-24 - - - - - - - - - - - - -

11 Feb-24 - - - - - - - - - - - - -

12 Mar-24 645.28 104.61 149.50 210.92 6.43 100.61 73 122 4.93 7630.68 3,040 2,510 28

4245.77  9,876Total  

Nava  Limited

114 MW CPP, Paloncha

Equivalent power generation in WHRS  - 3  

S.No. Month

HP Heater LP Heater
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Heat energy available in WHRS-3 as per PG test : 5.076 M.kcal/Nm3

Heat energy available in WHRS-4 as per PG test : 8.075 M.kcal/Nm3

Equivalent power generation from WHRS-3: 1.80 MWH

Equivalent power generation from WHRS-4: 2.91 MWH

FY 2023-24

WHRS-4 

Operating time

Operating Days 

in month

Hrs. Feedwater flow Feed water In Feedwater Out Heat Pickup Feedwater Flow Feed water In Feedwater Out Heat Pickup
Total Heat Pick 

up
Heat Rate CPP Eq.power

M3/hr Temp Deg C Temp Deg C M.Kcal/hr M3/hr Temp Deg C Temp Deg C Kcal/hr M.Kcal Kcal/kw Mwh

1 Apr-23 692.35 106.92 151.10 204.74 5.74 102.92 73.5 123.1 5.10 7804.81 2,873 2,717 30

2 May-23 715.28 105.06 149.00 209.95 6.40 101.06 74.1 123.2 4.96 8455.65 2,831 2,987 31

3 Jun-23 699.50 98.20 150.20 212.32 6.10 94.20 73 124 4.80 7850.89 2,803 2,801 30

4 Jul-23 742.13 94.25 149.50 212.72 5.96 90.25 74 122 4.33 7656.13 2,738 2,796 31

5 Aug-23 666.51 93.32 149.00 203.87 5.12 89.32 75 122.9 4.28 6993.04 2,723 2,568 31

6 Sep-23 712.40 93.81 148.00 203.72 5.23 89.81 73.5 123.1 4.45 6970.80 2,774 2,513 30

7 Oct-23 708.42 92.11 150.90 203.25 4.82 88.11 73.8 123 4.33 6812.87 2,764 2,465 31

8 Nov-23 683.56 92.45 151.50 203.89 4.84 88.45 73 123.5 4.47 6703.17 2,756 2,432 30

9 Dec-23 741.05 95.64 149.20 215.14 6.31 91.64 73.5 122.8 4.52 8053.07 2,776 2,901 31

10 Jan-24 658.54 94.72 148.50 209.07 5.74 90.72 73 122.9 4.53 7636.74 2,808 2,719 31

11 Feb-24 652.17 95.35 148.50 206.73 5.55 91.35 73.9 122.5 4.44 6954.26 2,771 2,510 29

12 Mar-24 645.52 92.60 148.00 191.13 3.99 88.60 73.5 123 4.39 804.39 3,088 260 4

8317.43 29,669Total  

Nava  Limited

114 MW CPP, Paloncha

Equivalent power generation in WHRS  -  4   

S.No. Month

HP Heater LP Heater
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Conclusion: 
 
 

 We certify that the Waste Heat Recovery System (WHRS) is part of Captive 
Power Plant  (CPP) and helping to generate  about 39000 MWH / year, thus NAVA 
LTD CPP qualify as Co-gen plant  and as per the Act no RPP Obligation is 
applicable for such Co-gens. .   

 
 

 Based on recent CERC guidelines- The definition of renewable energy sources 
modified as under: 
 

„Renewable Energy Sources‟ means renewable sources such as co-
generation plants including Waste Heat Recovery System (WHRS) plant 
irrespective of the type of fuel utilized, mini hydel, small hydro power projects 
(≤ 25 MW), large hydro power projects include pumped storage projects (> 25 
MW) (PSP), municipal waste, industrial waste, biomass, wind, solar including 
its integration with combined cycle, biofuel co-generation, geo-thermal, tidal 
and such other sources as recognized or approved by MNRE/MoP; 
 

 Power generated from waste heat shall be allowed to be set off against the  RPO 
requirement of the captive user provided that if the power generated and consumed 
from such waste heat recovery plant is less than the RPO target, the balance quantity 
it to be met by purchasing RE power or certificates. 
 

 As per the Regulatory Commission, any consumer consuming electricity from captive 
co-generation plant or captive co-generation plant using WHR unit beyond its RPPO 
target for any specific year as per the Regulation No.2 of 2018, shall not be required 
to purchase additional renewable energy/RECs for that year. 

 
  In case any consumer consuming electricity from captive cogeneration plant or 

captive co-generation plant using WHR lesser than its RPPO target, the remaining 
consumption till the RPPO target shall be met through purchase of renewable 
energy/RECs to meet the RPPO target. 

 
 This is to certify that NAVA Ltd has generated Equivalent Energy of 38707 MWH 

of power during 2022-23 & 39545 MWH power through WHRS during the FY 2023-
24.  To this extent NAVA may be exempted to purchase RPPO. 

 

 
 
Dr G. Subramanyam 
Director 
Siri Exergy & Carbon Advisory Services P Ltd 
Hyderabad 
BEE Accredited Energy Auditor (AEA) 
AEA - 019 
 

SUBRAMANYA
M 
GANUMUKKALA

Digitally signed by 
SUBRAMANYAM 
GANUMUKKALA 
Date: 2024.08.23 
17:11:44 +05'30'


