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List of Abbreviations used in this report. 

Description Abbreviations 

AHP  Ash handling plant  

AP  Auxiliary power (MW or MWh for a time period)  

APH  Air pre-heater  

BFP  Boiler feed pump  

C&I  Control and instrumentation  

CA  Chemical Analysis  

CEP  Condensate extraction pump  

CHP  Coal handling plant  

COH  Capital overhaul  

CT  Current transformers  

CWP  Cooling water Pump  

DC  Direct current  

DCS  Distributed control system  

Deg C Degree Celsius 

ESP  Electrostatic precipitator  

ESV  Emergency stop valve  

FDF  Forced draft fan  

FO  Furnace oil  

GCV  Gross Calorific value (kCal/kg)  

HP  High Pressure  

HPT  High pressure turbine  

Hrs Hours 

HT  High tension (6.6kVand above)  

HV  High voltage  

HZ Frequency 

IBR  Indian Boiler Regulation  

ID  Inside diameter  

IDF  Induced draft Fan  

INR Indian rupees 

IP  Intermediate Pressure  

IPT  Intermediate Pressure turbine  

KPI  Key performance indicators  

LDO  Light diesel oil  

LP  Low pressure  

LPT  Low pressure turbine  

LT  Low-tension (415 V)  

Max  Maximum 

MCR  Maximum continuous rating of the unit  

MS  Main steam  

MW Mega watt 

NRV  Non-return valve  
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Description Abbreviations 

O&M  Operation and maintenance  

OEM  Original equipment manufacturer 

PAF  Primary air fan  

PLF  Plant load factor (%)  

RH  Reheat  

SEC  Specific Energy consumption (kWh/t)  

SFC  Specific coal consumption (kg/kWh=t/MWh)  

SH  Super heater  

SHR  Station heat rate (kCal/kWh)  

T/hr Tonne per hour 

TPH Tonne per hour 

UAT  Unit auxiliary Transformer  

UHR  Unit heat rate (kCal/kWh)  

V  Velocity (m/s)  

VFD  Variable Frequency Drive  
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2 Executive summary 

2.1 Company's profile 

Singareni Collieries Company (SCCL), a government-owned coal mining company, was 

established in 1920 under the Hyderabad Companies Act. The company is jointly owned by the 

Telangana government (51%) and the Union Government (49%). It was named after the village 

of Singareni in the Bhadradri Kothagudem district of Telangana State. 

In the year 1871, the state's first coal reserves were discovered in Singareni village near Yellandu 

by Dr. William King of the geological Survey of India during the British era. In 1889 Hyderabad 

Deccan company Limited incorporated in England and stocks were traded in London Stock 

Exchange and coal mining started. On 23 December 1920 coal mining operations transferred to 

the new company and renamed as Singareni Collieries Company Limited and the day is 

celebrated as Singareni day in the company every year. In 1945 Nizam of Hyderabad took over, 

thus Singareni became the first government managed company. In 1960 Government of India 

participated with 49% equity. 

SCCL now operates 18 open-pit mines and 29 underground mines across 5 Telangana districts: 

Bhadradri Kothagudem, Khammam, Jayashankar Bhupalpally, Ramagundam, and Mancheriyal. 

The Company produced 61.34 million Tonnes (MT) of coal in the year 2016-17 and 62.01 MT in 

the year 2017–18. SCCL purchases about 60 MU (Million units) power from the state distribution 

companies. 

Mr. N. Balaram, Singareni Collieries Chairman and managing director expects STPP to bring 

down the deficit in power generation in Telangana State. Under his leadership Mr. P. C. Basivi 

Reddy, Executive director (Power Projects) is currently leading the power plant operations and 

future expansion. 

  



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 8 of 95 
 

2.2 Summary and classification of energy 

Water for the plant consumptive requirements is sourced from two different locations, one from 

Godavari River at Shetpalli Village 9 km away and second is Pranhita River near Devalwada 

village which is 42 kms away from the plant. Primary source of fuel is coal and is sourced from 

Srirampur coal fields owned by SCCL, which is at a distance of 11km. 

 

2.3 Conservation measures ‐ Attached in Form 2 

Please refer Form-2 for the Energy Conservation Measures. 

3 Introduction about the plant/establishment 
 

3.1 General plant/establishment details and descriptions 

The Singareni Thermal Power Plant 

The Singareni Thermal Power Plant (STPP) is a coal based Sub-critical power station in 

Pegadapalli, Telangana, India having total installed capacity of 1200 MW, consisting of two 

identical 600 MW units, and is operated by the Singareni Collieries Company Limited 

Power plant synchronization was completed on 13 March 2016 for Unit 1 and on 01 June 2016 

for Unit 2. Stage I of the power plant project was completed with Unit 1 being commissioned on 

25 September 2016 and Unit 2 on 2 December 2016. 

3.2 Energy Audit Team 

Energy audit team comprises of Accredited Energy Auditor, Certified Energy Auditor, sector 

Expert and Graduate Engineers. 

S. No Name Role 

1 B. SENTHIL KUMAR ACCREDITED ENERGY AUDITOR 

2 K. BALASUBRAMANIYAN TPP SECTOR EXPERT AND CERTIFIED ENERGY 
AUDITOR 

3 T. KARTHIKEYAN  CERTIFIED ENERGY AUDITOR 

4 S. SENTHAMIL SELVAN  ENGINEER 

5 M.ABILASH ENGINEER 
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3.3 Brief description of Electricity Generation and Energy Utilization and 

Export. 

The plant generates a voltage of 21 kV and exports the power to grid through 400 kV substation. 
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4 Detailed process flow diagram (Unit overview) 
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5 Performance evaluation of major utilities and process 

equipment/systems. 

5.1 Boiler description 

STPP   2x600 MW units has Boiler for steam generation with the following details: 
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5.1.1 Coal analysis 

To conduct performance study on boilers the coal used for firing was analysed as fired basis 

and the readings are tabulated. 

Chemical properties of Fuel Used 

Fuel Parameters – Ultimate Analysis derived from Proximate analysis 

 Ultimate Analysis   Design Unit-1 Unit-2 

Carbon % 49.41 41.17 41.22 

Hydrogen % 2.83 2.88 2.97 

Sulphur % 0.42 0.5 0.5 

Nitrogen % 0.85 1.56 1.53 

Oxygen % 7.96 10.94 11.29 

Total moisture % 7.62 8.64 8.95 

Ash % 30.72 34.3 33.54 

Gross calorific value Kcal/kg 4529 4116 4128 

Fuel Parameters – Proximate Analysis         

Fixed Carbon % 35 30.14 29.17 

Volatile matter % 25.6 26.82 28.34 

Total moisture % 11 8.64 8.95 

Ash % 30.72 34.3 33.54 

Ash Analysis (Bottom / Fly) 25/75 

Unburnt in Ash          

Carbon content in fly ash % -- 0.35 0.33 

Carbon content in bottom ash  % -- 2.39 2.12 

 

5.1.2 Boiler Efficiency by Indirect Method 

To find the boiler efficiency Parameters of STPP Boilers are collected and tabulated as below 

to evaluate the boiler performance by indirect method.  

Sl. No. Parameters Unit Design Unit-1 Unit-2 

1 Date   24.01.2024 

2 Duration Hr 2 hours 

3 Avg. Unit load MW 600 599.53 601.83 

4 % of unit TMCR % 100% 99.92 100.38 

5 Frequency Hz 50 50 50 

6 Main steam flow  TPH 1835 1897.65 1843.51 

7 % of Boiler MCR % 91.75 94.88 92.18 

8 Main steam pressure kg/cm2  176.6 167.68 168.865 

9 Main steam temperature OC 540 542.90 543.05 

10 Coal consumption T/Hr 375 343.97 359.73 

11 Ambient parameters      

12 Dry bulb temperature OC 27 29.00 29.00 

15 Moisture content in the air kg/kg of air  0.013 0.018 0.018 

17 Oxygen content in Flue Gas after 
Economiser 

% 
3.53 3.735 3.355 

18 Flue Gas Temperature after APH 
(Corrected) 

OC 
138 149.36 137.89 

19 Ambient air Temp OC 27 29 29 

 

 

 



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 13 of 95 
 

Derived Parameters to calculate Dry FG Loss 

Sl. No Description Units Design Boiler-1 Boiler-2 

1 Stochiometric air  kg/kg 6.38841 5.32393 5.34474 

2 Excess Air Supplied in % % 20.21 21.63 19.01 

3 Excess air in wt. kg 1.29085 1.15174 1.01624 

4 Actual Air Supplied in Kg of air/Kg of Fuel kg/kg 7.67926 6.47567 6.36099 

5 Total Mass of Flue Gas kg/kg 8.35 7.13 7.00 

Boiler Combustion losses 

1 Loss due to Dry Flue Gas % 5.04 5.00 4.43 

2 Loss due to formation of H2O from H2 in 
Fuel 

% 
3.44 4.02 4.10 

3 Loss due to moisture in Fuel % 1.04 1.34 1.37 

4 Loss due to moisture in air % 0.12 0.15 0.14 

5 Loss due to Sensible heat in BA & FA %  0.66 0.64 

6 Loss due to Mill Rejects %  0.10 0.10 

7 Loss due to unburnt in Bottom Ash % 
1.00 

0.40 0.35 

8 Loss due to unburnt in Fly Ash % 0.18 0.16 

9 unaccounted loss & Manufacturer margin % 0.59 0.59 0.59 

10 Loss due to radiation * % 0.24 0.24 0.23 

11 Total Loss % 11.47 12.68 12.11 

12 Boiler Efficiency % % 88.53 87.32 87.89 

 
 

From the above the following observations are furnished. 

✓ The Boiler efficiency is evaluated by indirect method/ loss calculation method by 

calculating various losses like dry flue gas loss, loss due to hydrogen, moisture present in 

the fuel, loss due to moisture present in the air and other losses and assumption as per 

the OEM. 

✓ The boiler’s performance is satisfactory. The variation of Boiler efficiency by 0.5 % due to 

variation in the H2 content of the fuel. 
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5.1.3 Performance of Economizers 

Economiser 

Economiser in boiler serves to recover waste heat from the flue gas after super heater panels 

in boiler. 

In STPP Boiler (600 MW) Economizers are used in the flue gas path with following details 

Type – Plain type. 

 

 

The performance study of Economiser of STPP Boiler 600MW 

As part of Boiler performance Test, Economiser Performance Test was conducted, and the 

outcomes are tabulated. 

Sl. No Parameters Unit Design Unit-1 Left Right 

1 Date   24.01.2024     

2 Duration Hr 2 Hours     

3 Avg. Unit load MW 600 599.53     

4 % of MCR % 100 99.92     

5 Frequency Hz 50 50     

6 Main steam flow  T/Hr 1835.5 1897.65     

8 Main steam Temp OC 540 542.9 542.94 542.86 

9 Feed water flow T/Hr 1820.5 1746.03 873.015 873.015 

10 FW inlet Temp OC 278 278.73 278.73 278.73 

11 FW outlet Temp OC 321 325.56 325.81 325.30 

12 Flue gas inlet Temp OC 486 454.37 452.42 456.32 

13 Flue gas outlet Temp OC 335 347.39 346.89 347.88 

14 FW Temp gain OC 43 46.83 47.08 46.57 

15 Heat Pickup in Eco MkCal/Hr 78.28 81.76 41.10 40.66 

16 Effectiveness % 20.67 26.66 27.11 26.22 

17 LMTD OC 101.61 95.60 94.39 96.81 

     

Remarks: The performance of Economiser (Left and Right) of Boiler-1 is satisfactory. 
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As part of Boiler performance Test, Economiser Performance Test was conducted, and the 

outcomes are tabulated. 

Sl. No Parameters Unit Design Unit-2 Left Right 

1 Date   24.01.2024     

2 Duration Hr 2 Hours     

3 Avg. Unit load MW 600 601.83     

4 % of MCR % 100 100.31     

5 Frequency Hz 50 50     

6 Main steam flow  T/Hr 1835.5 1843.51     

8 Main steam temperature OC 540 543.045 543 543.09 

9 Feed water flow T/Hr 1820.5 1698.44 849.22 849.22 

10 FW inlet Temp OC 278 268.00 268.00 268.00 

11 FW outlet Temp OC 321 319.42 320.17 318.66 

12 Flue gas inlet Temp OC 486 454.60 467.71 441.48 

13 Flue gas outlet Temp OC 335 348.75 354.73 342.77 

14 FW Temp gain OC 43 51.42 52.17 50.66 

15 Heat Pickup in Eco MkCal/Hr 78.28 87.33 44.30 43.02 

16 Effectiveness % 20.67 27.55 26.12 29.20 

17 LMTD OC 101.61 105.64 114.46 96.82 

 

Remarks: The performance of Economiser (Left and Right) of Boiler-2 is satisfactory. 
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5.1.4 Draft system and APH 

 

5.1.5 Air Preheater 

 

Regenerative Air Pre Heater in boiler serves to recover waste heat from the flue gas after 

Economiser in boiler. 

In STPP Boiler (600 MW) Regenerative Air Pre Heaters are used in the flue gas path with 

following details 

 

 

 

 

 

As part of the Boiler Performance study, performance of Air Pre Heaters (APH) was evaluated 

and shown below. 
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a) Air Pre Heater performance parameters of STPP Boiler-1 (600MW) 

Sl. No Parameters Unit Design MEA 
Test 

Left Right 

1 Date   24.01.2024 

2 Duration Hr 2 hours 

3 Avg. Unit load MW 600 599.53     

4 % of unit MCR % 100% 99.92     

5 Frequency Hz 50 50     

6 Coal consumption T/Hr 289 343.97     

7 Primary air T/Hr 372 429.18 214.588 214.588 

8 secondary air APH outlet T/Hr 1293 1541.57 767.79 773.78 

9 Total Air Flow to APH T/Hr 1665 1970.75 982.378 988.368 

10 Ambient air temperature OC 27 29.00 29.00 29.00 

11 Flue Gas Temp @ APH inlet OC 335 347.385 347.88 346.89 

12 Flue Gas Temp @ APH outlet  OC 128.7 131.925 125.96 137.89 

14 O2 at APH inlet % 3.53 3.735 3.85 3.62 

15 O2 at APH outlet % 5.123 5.47 5.7 5.23 

16 Primary air Temperature at APH inlet OC 27 34.04 34.17 33.91 

17 Secondary air Temperature at APH 
inlet 

OC 27 28.50 28.59 28.4 

18 Primary air Temperature at APH 
outlet 

OC 311 303.78 302.2 305.35 

19 Secondary air Temperature at APH 
outlet 

OC 315 304.84 302.28 307.39 

20 Primary air Diff. pressure across APH  mmWC 44 64.60 66.79 62.41 

21 Secondary air Diff. pressure across 
APH  

mmWC 45 64.98 62.95 67 

22 Flue Gas Diff. pressure across APH  mmWC 91 138.12 133.47 142.77 

23 weighted average of air inlet temp OC 27.00 29.70 29.81 29.60 

24 weighted average of air outlet temp OC 314.11 304.60 302.26 306.95 

 

Air Pre Heater-Performance test results of STPP Boiler-1 (600MW) 

Air Pre Heater-Performance Test results are shown in the tabulation. 

Sl. No Parameters Unit Design Unit-1 

1 LOAD MW 600 599.53 

2 Effectiveness of APH Left % 92.99 85.66 

3 Effectiveness of APH Right % 92.99 87.41 

4 Heat picks up MkCal/Hr 115.59 131.00 

5 AH Leakage (Left) % 10.03 12.09 

6 AH Leakage (Right) % 10.03 10.21 

7 AH Leakage  % 10.03 11.15 

8 EFGT - corrected to AH Leakage OC 138.39 149.36 

9 AH Gas side Efficiency % 66.98 67.82 

10 Air side Efficiency % 93.22 86.53 

11 AH X Ratio  Ratio 0.72 0.78 

12 DP across AH Primary Air Side mm wcl 44.00 64.60 

13 DP across AH secondary Air Side mm wcl 45.00 64.98 

14 DP across AH FG side  mm wcl 91.00 138.12 

15 FG Exit temp APH I/L OC 335.00 347.39 

16 Primary Air Temperature APH O/L OC 311.00 303.78 

17 Secondary Air Temperature APH O/L OC 315.00 304.84 
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Remarks: 

✓ AH leakage left & right is12.09 % & 10.21% (avg 11.15 %) which is higher than the design 

value. 

✓ Air side efficiency is less than the design value and hence the x-ratio is more than design. 

✓ The reason may be the quantity of PA to APH is more than the design value. 

✓ It is suggested to attend the radial and axial seal during shut down of the Unit. 

✓ APH Leakage over and above the design is quantified as 45 T/Hr. 

✓ The energy saving potential is discussed in the Encon section. 

✓ It is suggested for basket water washing during the shutdown. 

✓ Baskets may be changed if warranted. 

✓ Axial and radial seals may be changed during shutdown. 

 
b) Air Pre Heater performance parameters of STPP Boiler-2 (600MW) 

Sl. No Parameters Unit Design MEA 
Test 

Left Right 

1 Date   24.01.2024 

2 Duration Hr 2 hours 

3 Avg. Unit load MW 600 599.53     

4 % of unit MCR % 100% 99.92     

5 Frequency Hz 50 50     

6 Coal consumption T/Hr 289 343.97     

7 Primary air T/Hr 372 429.18 214.588 214.588 

8 secondary air APH outlet T/Hr 1293 1541.57 767.79 773.78 

9 Total Air Flow to APH T/Hr 1665 1970.75 982.378 988.368 

10 Ambient air temperature OC 27 29.00 29.00 29.00 

11 Flue Gas Temp @ APH inlet OC 335 347.385 347.88 346.89 

12 Flue Gas Temp @ APH outlet  OC 128.7 131.925 125.96 137.89 

14 O2 at APH inlet % 3.53 3.95 4.26 3.63 

15 O2 at APH outlet % 5.123 5.84 5.82 5.86 

16 Primary air Temperature at APH inlet OC 27 34.04 34.17 33.91 

17 Secondary air Temperature at APH inlet OC 27 28.50 28.59 28.4 

18 Primary air Temperature at APH outlet OC 311 303.78 302.2 305.35 

19 Secondary air Temperature at APH outlet OC 
315 304.84 302.28 307.39 

20 Primary air Diff. pressure across APH  mmWC 44 64.60 66.79 62.41 

21 Secondary air Diff. pressure across APH  mmWC 
45 64.98 62.95 67 

22 Flue Gas Diff. pressure across APH  mmWC 91 138.12 133.47 142.77 

23 weighted average of air inlet temp OC 27.00 29.70 29.81 29.60 

24 weighted average of air outlet temp OC 314.11 304.60 302.26 306.95 
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Air Pre Heater-Performance Test results are shown in the tabulation. 
 

Sl. No Parameters Unit Design Unit-2 

1 LOAD MW 600 599.53 

2 Effectiveness of APH Left % 92.99 79.02 

3 Effectiveness of APH Right % 92.99 85.39 

4 Heat picks up MkCal/Hr 115.59 132.05 

5 AH Leakage (Left) % 10.03 9.24 

6 AH Leakage (Right) % 10.03 13.28 

7 AH Leakage  % 10.03 11.26 

8 EFGT - corrected to AH Leakage OC 138.39 137.89 

9 AH Gas side Efficiency % 66.98 70.26 

10 Air side Efficiency % 93.22 82.14 

11 AH X Ratio  Ratio 0.72 0.86 

12 DP across AH Primary Air Side mm wcl 44.00 126.49 

13 DP across AH secondary Air Side mm wcl 45.00 87.12 

14 DP across AH FG side  mm wcl 91.00 164.87 

15 FG Exit temp APH I/L OC 335.00 348.75 

16 Primary Air Temperature APH O/L OC 311.00 287.14 

17 Secondary Air Temperature APH O/L OC 315.00 293.67 

 
Remarks: 

✓ AH leakage left & right is9.24 % & 13.28% (avg 11.26 %) which is higher than the design value. 

✓ Air side efficiency is less than the design value and hence the x-ratio is more than design. 

✓ Reason may be the quantity of PA to APH is more than the design value. 

✓ It is suggested to attend the radial and axial seal during shut down of the Unit. 

✓ The energy saving potential is discussed in the Encon section. 

✓ It is suggested for basket water washing during the shutdown. 

✓ Axial and radial seals may be inspected during shutdown. 

 
 
 

  



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 20 of 95 
 

5.1.6  Performance Assessment of FD, PA and ID fans 

  

5.1.6.1 FORCED DRAFT FANS  

Forced draft fans are the main source of air required for complete combustion and to create 

turbulence, to retain the combustibles till complete combustion. In STPP Boiler two numbers 

of FD fans with the following specifications are employed. 

Make      M/s. BHEL 

Type    Axial ap1-26/16. 

Numbers    Two 

Flow    269 M3 /sec 

Pressure   390 mm wc 

Drive    Motor  

Power    1350 kW 

Control    Variable pitch Blade control. 
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 MEA study on Forced Draft Fans of Boiler-1 (600 MW) 

The performance assessment of FD Fan has been conducted and the operating parameters 

are recorded in the following table. 

Sl. 
No 

Parameters Unit Design Boiler-1 
 FD Fan A FD Fan B 

1 Date     24.01.2024 

2 Duration Min   2 hours 

3 Avg. Unit load MW 600 599.53 

4 TMCR % 100 99.92 

5 Frequency Hz 50 50 

6 Total Air Flow T/Hr 1018 767.79 773.78 

7 Air Flow M3/sec 269.00 182.91 184.34 

8 Suction Pressure mm of wc 0.00 0 0 

9 Suction Temp OC 50 29 29 

10 Density of Air kg/M3 1.051 1.166 1.166 

11 Discharge Pressure mm of wc 390 232.06 228.1 

12 Total Head mm of wc 390.00 232.06 228.1 

13 FD Fan Motor Rating kW 1350 1350 1350 

14 FD Fan Current Amps ----- 146.51 146.69 

15 Power Factor Factor ----- 0.76 0.74 

16 Motor Power Measured kW 1324 636.42 620.43 

17 Fan shaft power kW 1261.38 607.78 592.51 

18 Fan air Power kW 1028.53 416.14 412.23 

19 Efficiency of the Fan % 81.54 68.5 69.6 

20 Combined Efficiency % 77.7 65.4 66.4 

21 Motor Loading % 98.07 47.14 45.96 

22 Specific Energy consumption kW/T 1.30 0.83 0.80 

 Remarks: 

✓ The fan efficiency is less when compared with the design for operating parameters of the 

Fan. 

✓ The lower fan efficiency is mainly due to flow and head deviation from the Fan BEP. 
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MEA study on Forced Draft Fans of Boiler-2 (600 MW) 

The performance assessment of FD Fan has been conducted and the operating parameters 

are recorded in the following table. 

Sl. 
No 

Parameters Unit Design Boiler- 2 
FD Fan A FD Fan B 

1 Date     24.01.2024 

2 Duration Min   2 hours 

3 Avg. Unit load MW 600 599.53 

4 TMCR % 100 99.92 

5 Frequency Hz 50 50 

6 Total Air Flow T/Hr 1018 744.84 723.78 

7 Air Flow M3/sec 269.00 177.44 172.43 

8 Suction Pressure mm of wc 0.00 0 0 

9 Suction Temp OC 50 29 29 

10 Density of Air kg/M3 1.051 1.166 1.166 

11 Discharge Pressure mm of wc 390 232.06 228.1 

12 Total Head mm of wc 390.00 232.06 228.1 

13 FD Fan Motor Rating kW 1350 1350 1350 

14 FD Fan Current Amps ----- 163.23 167.45 

15 Power Factor Factor ----- 0.76 0.75 

16 Motor Power Measured kW 1324 709.05 717.81 

17 Fan shaft power kW 1261.38 677.14 685.51 

18 Fan air Power kW 1028.53 403.70 385.59 

19 Efficiency of the Fan % 81.54 59.6 56.2 

20 Combined Efficiency % 77.7 56.9 53.7 

21 Motor Loading % 98.07 52.52 53.17 

22 Specific Energy consumption kW/T 1.30 0.95 0.99 

 Remarks: 

✓ The fan efficiency is less when compared with the design for operating parameters of the 

Fan. 

✓ The lower fan efficiency is mainly due to flow and head deviation from the Fan BEP. 
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5.1.6.2  PRIMARY AIR FANS  

Primary Air Pans are vital in a power plant. Hot Primary air is used for removal of moisture in 

the fuel as well to create differential pressure to convey the pulverized fuel to various levels 

of burners. Air to coal ratio is an indicator for mill performance study. The specifications of PA 

Fans are as below. 

Make      M/s. BHEL 

Type    Axial AP2-20/12 

Numbers    Two 

Flow    200 M3 /sec 

Pressure   1260 mm wc 

Drive    Motor  

Power    3200 kW 

Control    Variable pitch Blade control. 
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MEA study on Primary Air Fans of Boiler-1(600 MW) 

The performance assessment of PA Fan has been conducted and the operating parameters 

are recorded in the following table. 

Sl. 
No. 

Parameters Unit Design MEA Test 

PA Fan A PA Fan B 

1 Date     24.01.2024 

2 Duration Min   2 Hours 

3 Avg. Unit load MW 600 599.53 

4 TMCR % 100 99.92 

5 Frequency Hz 50 50 

6 Total Air Flow T/Hr 757 410.17 410.17 

7 Air Flow M3/sec 200 97.70 97.70 

8 Suction Pressure mm of wc 0.00 0 0 

9 Suction Temp OC 50 29 29 

10 Density of Air kg/M3 1.051 1.1661 1.1661 

11 Discharge Pressure mm of wc 1260 783.21 774.55 

12 Total Head mm of wc 1260 783.21 774.55 

13 PA Fan Motor Rating kW 3200 3200 3200 

14 PA Fan Current Amps ----- 70.96 69.09 

15 Power Factor Factor ----- 0.82 0.81 

16 Motor Power Measured kW 3137 1123.70 1074.93 

17 Motor shaft power kW 3024.35 1083.25 1036.23 

18 Fan Air Power kW 2470.59 750.23 741.93 

19 Efficiency of the Fan % 81.69 69.26 71.60 

20 Combined Efficiency % 78.75 66.76 69.02 

21 Motor Loading % 0.98 35.12 33.59 

22 Specific Energy consumption kW/T 4.15 2.74 2.62 

 Remarks: 

✓ The fan efficiency is less when compared with the design for operating parameters of the 

Fan. 

✓ The lower fan efficiency is mainly due to flow and head deviation from the Fan BEP. 
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MEA study on Primary Air Fans of Boiler-2(600 MW) 

The performance assessment of PA Fan has been conducted and the operating parameters 

are recorded in the following table. 

 

Sl. 
No. 

Parameters Unit Design MEA Test 

PA Fan A PA Fan B 

1 Date     24.01.2024 

2 Duration Min   2 Hours 

3 Avg. Unit load MW 600 599.53 

4 TMCR % 100 99.92 

5 Frequency Hz 50 50 

6 Total Air Flow T/Hr 757 448.165 448.165 

7 Air Flow M3/sec 200 106.76 106.76 

8 Suction Pressure mm of wc 0.00 0 0 

9 Suction Temp OC 50 29 29 

10 Density of Air kg/M3 1.051 1.1661 1.1661 

11 Discharge Pressure mm of wc 1260 760.97 785.27 

12 Total Head mm of wc 1260 760.97 785.27 

13 PA Fan Motor Rating kW 3200 3200 3200 

14 PA Fan Current Amps ----- 75.1 75.08 

15 Power Factor Factor ----- 0.83 0.81 

16 Motor Power Measured kW 3137 1203.76 1168.12 

17 Motor shaft power kW 3024.35 1160.43 1126.07 

18 Fan Air Power kW 2470.59 796.45 821.88 

19 Efficiency of the Fan % 81.69 68.63 72.99 

20 Combined Efficiency % 78.75 66.16 70.36 

21 Motor Loading % 0.98 37.62 36.50 

22 Specific Energy consumption kW/T 4.15 2.69 2.61 

 

 Remarks: 

 
✓ The fan efficiency is less when compared with the design for operating parameters of the 

Fan. 

✓ The lower fan efficiency is mainly due to flow and head deviation from the Fan BEP. 
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5.1.6.3 Induced draft Fans.  

Induced draft fans are used in power stations mainly for removal of combustibles and for 

combustion control. In STPP Boiler two numbers of ID fans are employed with the following 

specification  

Make      M/s. BHEL 

Type   Radial  NDZV 47 

Numbers   Two 

Flow   570 M3 /sec 

Pressure  480 mm wc 

Drive   Motor  

Power   3750 kW 

Control    Inlet Damper + VFD. 

 

MEA study on Induced Draft Fans of Boiler-1 (600 MW) 
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The performance assessment of ID Fan has been conducted and the operating parameters are 

recorded in the following table. 

Sl. No Parameters Unit MEA Test 

ID Fan A ID Fan B 

1 Coal consumption T/Hr 171.985 171.985 

2 Ash in Coal  % 34.3 34.3 

4 Stoichiometric air  kg/kg of Fuel 5.32 5.32 

5 Fly ash Quantity TPH 47.19 47.19 

6 ESP efficiency % 99.967 99.967 

  Flue Gas density  kg/m3 0.8535 0.8535 

7 O2 at APH inlet % 3.85 3.62 

8 O2 at APH outlet % 5.7 5.23 

9 O2 at ID Fan inlet  % 5.7 5.23 

10 Flue Gas w.r.t. the o2 value @ APH Inlet kg/kg of Fuel 7.17 7.09 

11 Mass of the FG w.r.t. the o2 value @ APH Outlet kg/kg of Fuel 7.96 7.74 

12 Mass of the FG w.r.t. the o2 value @ ID fan inlet kg/kg of Fuel 7.96 7.74 

13 Flue Gas quantity at APH inlet T/Hr 1233.66 1218.83 

14 Flue Gas quantity at APH outlet T/Hr 1369.23 1331.78 

15 Flue Gas quantity at ID Fan inlet T/Hr 1369.23 1331.78 

m3/sec 445.63 433.44 

16 Air ingress across RAPH T/Hr 135.57 112.95 

17 Total air ingress quantity T/Hr 135.57 112.95 

 

The performance of ID fans Boiler-1 (600 MW) 

Sl. 
No 

Parameters Unit Design MEA Test 

ID Fan A ID Fan B 

1 Date     24.01.2024 

2 Duration Hrs   2 Hrs 

3 Avg. Unit load MW 600 599.53 

4 TMCR % 100 95.61 

5 Frequency Hz 50 50 

7 Gas Flow m3/sec 570 445.63 433.44 

8 Gas Flow T/Hr 1766.567 1369.23 1331.78 

9 Flue Gas Density  kg/m3 0.8609 0.8535 0.8535 

10 Discharge pressure mm of wc 0 -7.46 -13.11 

11 Suction Pressure mm of wc 480 -272.37 -265.93 

12 Total Differential Pressure mm of wc 480.00 264.91 252.82 

13 ID Fan Motor Rating kW 3750 3750 3750 

14 ID Fan Current Amps ----- ----- ----- 

15 Power Factor Factor ----- ----- ----- 

16 Motor Power Measured kW 3676 2280 2368.00 

17 Motor shaft power kW 3576.47 2217.98 2261.44 

18 Fan Air Power kW 2682.35 1157.36 1074.33 

19 Efficiency of the Fan % 75 52.18 47.51 

20 Combined Efficiency % 73 50.76 45.37 

21 Motor Loading % 98 61 63 

22 Specific Energy consumption kW/T 2.08 1.67 1.78 
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Remarks: 

 
✓ The Fan efficiency is 52.18 % & 47.51. The efficiency is poor for the measured fan air 

power with VFD. 

✓ Hence it requires inspection of internals during shut down as the efficiency is less when 

compared with the fan curves. 

MEA study on Induced Draft Fans of Boiler-2 (600 MW) 

The performance assessment of ID Fan has been conducted and the operating parameters are 

recorded in the following table. 

Sl. No Parameters Unit MEA Test 

ID Fan A ID Fan B 

1 Coal consumption T/Hr 171.985 171.985 

2 Ash in Coal  % 33.54 33.54 

4 Stoichiometric air  kg/kg of Fuel 5.32 5.32 

5 Fly ash Quantity TPH 46.15 46.15 

6 ESP efficiency % 99.967 99.967 

  Flue Gas density  kg/m3 0.8535 0.8535 

7 O2 at APH inlet % 3.15 3.56 

8 O2 at APH outlet % 5.45 6.2 

9 O2 at ID Fan inlet  % 5.45 6.2 

10 Flue Gas w.r.t. the o2 value @ APH Inlet kg/kg of Fuel 6.91 7.05 

11 Mass of the FG w.r.t. the o2 value @ APH Outlet kg/kg of Fuel 7.83 8.20 

12 Mass of the FG w.r.t. the o2 value @ ID fan inlet kg/kg of Fuel 7.83 8.20 

13 Flue Gas quantity at APH inlet T/Hr 1187.80 1213.13 

14 Flue Gas quantity at APH outlet T/Hr 1347.14 1409.80 

15 Flue Gas quantity at ID Fan inlet T/Hr 1347.14 1409.80 

m3/sec 438.44 458.83 

16 Air ingress across RAPH T/Hr 159.33 196.67 

17 Total air ingress quantity T/Hr 159.33 196.67 
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The performance of ID fans Boiler-2 (600 MW) 

Sl. 
No 

Parameters Unit Design MEA Test 

ID Fan A ID Fan B 

1 Date     24.01.2024 

2 Duration Hrs   2 Hrs 

3 Avg. Unit load MW 800 764.85 

4 TMCR % 100 95.61 

5 Frequency Hz 50 50 

7 Gas Flow m3/sec 570 445.63 433.44 

8 Gas Flow T/Hr 1766.567 1369.23 1331.78 

9 Flue Gas Density  kg/m3 0.8609 0.8535 0.8535 

10 Discharge pressure mm of wc 0 -7.46 -13.11 

11 Suction Pressure mm of wc 480 -272.37 -265.93 

12 Total Differential Pressure mm of wc 480.00 264.91 252.82 

13 ID Fan Motor Rating kW 3750 3750 3750 

14 ID Fan Current Amps ----- ----- ----- 

15 Power Factor Factor ----- ----- ----- 

16 Motor Power Measured kW 3676 2785 2752.00 

17 Motor shaft power kW 3576.47 2709.25 2628.16 

18 Fan Air Power kW 2682.35 1157.36 1074.33 

19 Efficiency of the Fan % 75 42.72 40.88 

20 Combined Efficiency % 73 41.56 39.04 

21 Motor Loading % 98 74 73 

22 Specific Energy consumption kW/T 2.08 2.03 2.07 

Remarks: 

✓ The Fan efficiency is 42.72 % & 40.88 %. The efficiency is poor for the measured fan air 

power with VFD. 

✓ Hence it requires inspection of internals during shut down as the efficiency is less when 

compared with the fan curves. 
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Oxygen Mapping along the draft system with portable flue gas analyser 
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5.1.7 Milling System 

Bowl Mills are used in power stations mainly for pulverizing coal. In STP Boiler (600MW) Eight 

numbers of such Mills are employed with the following specification. 6 Nos will be in operation 

at full load and two numbers will be on standby. 

Manufacturer     : BHEL, Hyderabad 

Type      : Bowl Mill 

Size      : XRP 1043 

No. of Mills     : 8  

Speed of Pulverized    : 35 

Guaranteed Mill Capacity    : 73.6 

Raw coal HGI (Design Coal)   : 52 

Raw Coal Total Moisture   : 7.62 

Mill Outlet Temperature    : 66-100 oC. 

Pulverized Coal Finess    : 70 % thru 200 mesh 

         99% thru 50 mesh 
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To analyses the mill performance the necessary mill parameters were recorded during the boiler 

trial and shown below. 

 Coal Mill Performance of Boiler-1 (600 MW) 

Sl. 
No 

      

Parameter Unit 1A 1B 1C 1D 1E 1G 

1 Unit load MW 599.53 

2 Date of Test   24.01.2024 

3 Duration of Test Min 2 Hours 

4 Frequency Hz 50 

5 Coal Flow TPH 57.25 58.43 56.41 56.78 57.1 58 

6 PA flow TPH 121.47 119.56 117.37 118.66 115.98 121.3 

7 PA TEMP TO 
MILLS 

oC 173.16 197.11 184.57 208.07 191.09 218.9 

8 AMT oC 78.87 80.73 76.3 74.32 77.98 78.61 

9 Bus Voltage kV 3.31 3.31 3.31 3.37 3.37 3.31 

10 Mill current A 131.68 144.61 123.84 143.53 127.88 145.84 

11 Power Factor Factor 0.68 0.69 0.73 0.67 0.68 0.70 

12 Mill Power kW 513.34 572.04 518.27 561.30 507.56 585.26 

13 Air/Coal ratio T/T 2.12 2.05 2.08 2.09 2.03 2.09 

14 SEC kW/T 8.97 9.79 9.19 9.89 8.89 10.09 

 

Remarks: 

✓ All Mills are performing well. 

✓ The sieve test values are found normal. 

✓ The Air Coal ratio is higher than the design value of 1.67. 

✓ However, by maintaining the Before Mill Temp and the air coal ratio considerable energy 

can be saved. 

✓ Mill SECs are higher when compared with similar power plants. 
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To analyse the mill performance the necessary mill parameters were recorded during the 

boiler trial and shown below. 

 Coal Mill Performance of Boiler-2 (600 MW) 

Sl. No       

Parameter Unit 2A 2C 2D 2E 2F 2H 

1 Unit load MW 601.83 

2 Date of Test   24.01.2024 

3 Duration of Test Min 2 Hours 

4 Frequency Hz 50 

5 Coal Flow TPH 61.58 58.33 61.43 61.49 61.19 55.79 

6 PA flow TPH 123.51 122.71 116.16 119.44 117.99 126.52 

7 PA TEMP TO 
MILLS 

oC 211.3 216.11 219.47 210.32 222.71 222.14 

8 AMT oC 81.15 65.13 78.33 77.74 79.65 73.97 

9 Bus Voltage kV 3.37 3.31 3.31 3.37 3.37 3.31 

10 Mill current A 133.51 126.06 130.05 136.36 141.30 133.23 

11 Power Factor Factor 0.68 0.69 0.73 0.67 0.68 0.70 

12 Mill Power kW 529.91 498.66 544.26 533.26 560.83 534.66 

13 Air/Coal ratio T/T 2.01 2.10 1.89 1.94 1.93 2.27 

14 SEC kW/T 8.61 8.55 8.86 8.67 9.17 9.58 

 Remarks: 

✓ All Mills are performing well. 

✓ The sieve test values are found normal. 

✓ The Air Coal ratio is higher than the design value of 1.67. 

✓ However, by maintaining the air coal ratio considerable energy can be saved. 

✓ Mill SECs are higher when compared with similar power plants. 
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5.2 Performance of Turbine and its auxiliaries  
 

5.2.1 Steam Turbines 

 
The turbine employed in STPP is BHEL make with separate HP, IP & LP section. HP section 

is single flow cylinder, IP section is double flow cylinders and LP section is two double flow 

cylinders. Turbine rotor and Generator rotors is connected by rigid coupling.  

✓ The Predicted Value for capacity of 100% TMCR is 600 MW, and the steam quantity is 

1835.5 T/Hr with pressure 170 ATA and temp 5370C. 

✓ HRH quantity is 1553.49 T/Hr, 39.753 Kg/ CM2and temp 5650C. 

✓ Turbine Heat rate is 1927.1 kCal/kWh. 

✓ The Turbine Heat Rate is an indicator for the performance of the unit and hence the 

turbine parameters are collected for calculating the operating Heat rate. 
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5.2.2 Turbine Performance Study: 

 

Turbine Heat Rate parameters: 

The TG cycle heat rate was evaluated from test data at 100% TMCR condition All extraction 

flows to HP heaters and Deaerator are calculated based on mass and energy balance. 

 

Turbine Heat Rate parameters 

Sn Description Unit Design Unit-1 Unit-2 

1 Unit Load MW 600 599.53 601.83 

2 Main Steam Flow T/hr 1835.5 1897.65 1843.51 

3 main Steam Temp 0C 537 542.9 543.045 

4 Main Steam Pressure Kg/Cm2 170 167.68 168.865 

5 Main Steam Enthalpy KCal/kg 810.70 815.62 815.406 

6 Feed Water Temp ECO Inlet 0C 278 278.73 268 

7 Feed water Pressure Kg/Cm2 202.02 197.18 196.71 

8 Feed water enthalpy KCal/kg 291.8 292.774 280.187 

9 CRH steam Pressure Kg/Cm2 43.03 41.50 43.01 

10 CRH steam Temp 0C 332.7 342.19 336.375 

11 CRH - Steam enthalpy (Actual) KCal/kg 727.40 733.27 728.772 

12 HRH Steam Pressure Kg/Cm2 38.72 40.64 41.355 

13 HRH steam Temp 0C 565 567.89 569.84 

14 HRH steam Enthalpy KCal/kg 858.60 860.11 861.028 

15 Extraction 6, 7 steam flow  TPH 276.156 283.66 252.43 

16 Gland steam Qty TPH 5.853 6.00 6 

17 HRH steam Flow T/hr 1553.491 1607.99 1585.08 

18 IP Turbine Out let Temp 0C 328.2 330.44 332.93 

19 IP Turbine Out let pressure Kg/Cm2 7.7 7.56 7.49 

20 IP Turbine Out let Steam enthalpy 
(Actual) 

KCal/kg 
744.60 745.36 746.65 

 

Turbine Heat Rate 

Sn Description Unit Design Unit-1 Unit-2 

1 Unit Load MW 600 599.53 601.83 

2 Main Steam Flow T/hr 1835.5 1840.93 1831.98 

3 main Steam Temp 0C 537 541.52 539.2 

4 Main Steam Pressure Kg/Cm2 170 162.96 162.97 

5 main Steam Enthalpy KCal/kg 810.70 814.20 812.65 

6 Feed Water Temp ECO Inlet 0C 278 279.43 268.71 

7 Feed water Enthalpy KCal/kg 291.8 292.88 280.29 

8 CRH steam Pressure Kg/Cm2 43.03 43.11 43.42 

9 CRH steam Temp 0C 332.7 341.27 336.4 

10 CRH - Steam enthalpy KCal/kg 727.4 730.22 727.01 

11 HRH Steam Pressure Kg/Cm2 38.72 39.83 40.29 

12 HRH steam Temp 0C 565 566.36 564.47 

13 HRH steam Enthalpy KCal/kg 858.6 857.62 856.49 

14 HRH steam Flow T/hr 1553.491 1593 1569.58 

15 Reheater spray Qty T/hr 0 0 0 

16 Reheater spray enthalpy KCal/kg 0 0 0 

17 Heat Input to Turbine Kcal 1156259 1162662 1178502 

18 Turbine Heat Rate KCal/kWh 1927.10 1938.45 1958.20 

19 Boiler efficiency % 88.53 87.32 87.89 

20 Unit Gross Heat Rate kCal/kWh 2176.77 2219.93 2228.01 
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Observation and analysis: 

 

✓ The Turbine Heat rate is higher than the Predicted value of 1927.1 KCal/kWhr. 

✓ Unit-1 and Unit-2 Heat rate are 1938.45 & 1958.20 respectively. 

✓ Higher heat rate is mainly due to aging and the steam quality. 

✓ Condenser vacuum and MS pressure are some of the reasons for higher heat rate. 

✓ Cylinder efficiencies are also the reason for higher steam consumption and higher Heat 

rate. It is discussed in the next chapter Cylinder efficiency. 

5.2.3 Cylinder Performance Study: 

 

HP Cylinder Efficiency 

Sn Description Unit Design Unit-1 Unit-2 

1 Unit Load MW 600 599.53 601.83 

2 Main Steam Flow TPH 1835.5 1898.31 1831.98 

3 Main Steam Temp 0C 537 541.52 539.2 

4 Main Steam Pressure Kg/Cm2 170 162.96 162.97 

5 main Steam Enthalpy KCal/kg 810.70 814.20 812.65 

6 CRH steam Pressure Kg/Cm2 43.03 43.11 43.42 

7 CRH steam Temp 0C 332.7 341.27 336.4 

8 CRH - Steam enthalpy (Actual) KCal/kg 727.40 730.22 727.01 

9 CRH - Steam 
enthalpy(isentropic) 

KCal/kg 
718.36 721.92 721.00 

10 HP Cylinder Efficiency % 90.21 91.01 93.44 

 

 

IP Cylinder Efficiency 

Sn Description Unit Design Unit-1 Unit-2 

1 Unit Load MW 600 599.53 601.83 

2 HRH Steam Pressure Kg/Cm2 38.72 39.83 40.29 

3 HRH steam Temp 0C 565 566.36 564.47 

4 HRH steam Enthalpy KCal/kg 858.60 857.62 856.49 

5 HRH steam Flow T/hr 1553.491 1593.00 1569.58 

6 IP Turbine Out let Temp 0C 328.2 332.14 332.58 

7 IP Turbine Out let pressure Kg/Cm2 7.7 7.56 7.48 

8 IP Turbine Out let Steam 
enthalpy (Actual) 

KCal/kg 
744.60 744.65 744.91 

9 IP Turbine Out let Steam 
enthalpy (Isentropic) 

KCal/kg 
742.70 739.11 738.05 

10 IP cylinder Efficiency % 92.95 95.33 94.21 

 

      Observation and analysis: 

 

✓ The steam parameters are to be maintained to avoid increase of Heat rate. 
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5.2.4 Condenser Performance study 

The condenser performance has been carried out and details are as follows. 

Condenser Performance parameters 

Sn Description Unit Design Unit-1 Unit-2 

1 Unit Load MW 600 599.53 601.83 

2 condenser vacuum 
(negative pressure) 

Kg/Cm2 0.9285 0.9285 0.9302 0.9322 0.9312 0.9332 

4 Saturation Temp (Ts) 0C 46.325 46.325 46.004 45.6204 45.813 45.4262 

5 CW inlet Temp Left (Tci) 0C 33 33 31.91 31.8 31.88 31.93 

6 CW inlet Temp Right 
(Tci) 

0C 33 33 31.76 31.85 31.79 31.88 

7 CW outlet Temp Left 
(Tco) 

0C 43.3 43.3 43.08 40.45 41.74 41.41 

8 CW outlet Temp Right 
(Tco) 

0C 43.3 43.3 42.35 40.59 42.37 41.7 

11 Range (L)-dtw 0C 10.3 10.3 11.17 8.65 9.86 9.48 

12 Range (R)-dtw 0C 10.3 10.3 10.59 8.74 10.58 9.82 

13 Effectiveness Left % 77.30 77.30 79.25 62.59 70.77 70.24 

14 Effectiveness Right % 77.30 77.30 74.35 63.47 75.45 72.49 

15 (Ts-Tci) Left 0C 13.33 13.33 14.09 13.82 13.93 13.50 

16 (Ts-Tco) Left 0C 3.03 3.03 2.92 5.17 4.07 4.02 

17 (Ts-Tci) Right 0C 13.33 13.33 14.24 13.77 14.02 13.55 

18 (Ts-Tco) Right 0C 3.03 3.03 3.65 5.03 3.44 3.73 

19 LMTD (L) 0C 6.95 6.95 7.10 8.80 8.02 7.82 

20 LMTD (R) 0C 6.95 6.95 7.78 8.68 7.53 7.61 

 

Observation and analysis: 

✓ Performance of condenser is satisfactory except Unit-1 Condenser “B”. 

✓ Also, it is observed that in Unit-1 all the three vacuum pumps are running, which indicates 

air ingress into the condenser. Before shutting down it is suggested to conduct vacuum 

drop test. 

✓ For condenser 1B, it suggested to carry out acid cleaning to improve heat transfer.  

✓ Considering condenser performance during winter and monsoon season cooling tower (1A 

& 1B) 3 fans may be kept as reserve. Similarly in Unit-2 also. 
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5.2.5 Regenerative Feed Water Heating 

5.2.5.1 LP HEATERS PERFORMANCE OF STPP 

 

LP Heaters Performance of 600 MW Unit-1 

Sl. no Description Unit 
LPH2 LPH3 

Design Actual Design Actual 

1 Extraction Steam Pressure kg/cm2 0.94 0.81 2.47 1.43 

2 Extraction Steam temp 0C 116.30 150.15 208.90 206.24 

3 Main Condensate flow TPH 1385.78 1511.80 1385.78 1511.80 

4 Main condensate Inlet 
Temp 

0C 71.60 73.68 94.70 95.46 

5 Main condensate Outlet 
Temp 

0C 94.70 95.46 123.60 122.02 

6 Main condensate Inlet 
enthalpy 

Kcal/kg 71.70 73.78 94.90 95.66 

7 Main condensate outlet 
enthalpy 

Kcal/kg 94.90 95.66 124.00 122.42 

8 Drain Temp 0C 76.40 94.27 99.50 99.52 

9 Saturation temp of 
Extraction 

0C 97.46 93.29 126.35 126.29 

10 Drain Cooler Approach 0C 4.80 20.59 4.80 4.06 

11 Terminal Temp Diff 0C 2.76 -2.17 2.75 4.27 

12 Effectiveness % 89.80 96.00 95.80 96.00 

13 Heat Pickup across Heater MCal/hr 32.15 33.08 40.33 40.46 
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LP Heaters Performance of 600 MW Unit-2 

Sl. no Parameters Units LPH2 LPH3 

Design Actual Design Actual 

1 Extraction Steam Pressure kg/cm2 0.94 0.99 2.47 1.54 

2 Extraction Steam temp 0C 116.30 141.14 208.90 231.17 

3 Main Condensate flow TPH 1385.78 1523.72 1385.78 1523.72 

4 Main condensate Inlet Temp 0C 71.60 73.73 94.70 95.34 

5 Main condensate Outlet 
Temp 

0C 94.70 95.34 123.60 124.19 

6 Main condensate Inlet 
enthalpy 

Kcal/kg 71.70 73.83 94.90 95.54 

7 Main condensate outlet 
enthalpy 

Kcal/kg 94.90 95.54 124.00 124.60 

8 Drain Temp 0C 76.40 94.71 99.50 102.08 

9 Saturation temp of 
Extraction 

0C 97.46 98.87 126.35 127.72 

10 Drain Cooler Approach 0C 4.80 20.98 4.80 6.74 

11 Terminal Temp Diff 0C 2.76 3.53 2.75 3.53 

12 Effectiveness % 89.80 92.00 95.80 95.04 

13 Heat Pickup across Heater MCal/hr 32.15 33.08 40.33 44.28 

 

Observation and analysis: 

 

✓ The performance of LPHs is satisfactory.  

✓ An increasing DCA indicates the level is decreasing which may cause tube puncture. 

Hence it is suggested to maintain the level. 

✓ An increase in TTD indicates reduced heat transfer. 

 

Performance of De-aerator  

 

Sl. No De-aerator Units Design Unit-1 Unit-2 

1 Extraction steam Press Kg/cm2 7.08 7.56 7.49 

2 Extraction steam Temp oC 327.50 330.44 332.93 

3 De-aerator Press Kg/cm2 6.93 6.97 7.08 

4 FW (Condensate) Temp at Inlet oC 123.60 122.02 124.19 

5 FW out temp. from De-aerator oC 163.80 164.11 164.41 

6 FW (Condensate) enthalpy at 
Inlet 

kCal/kg 124.00 122.42 124.60 

7 FW out let from De-aerator 
enthalpy 

kCal/kg 165.30 165.61 165.91 

8 HP6 Drain Temp oC 172.20 176.41 175.04 

9 FW through De-aerator TPH 1835.50 1746.03 1698.44 

10 Heat Pick up across De-aerator x 106 KCal/hr 75.81 75.41 70.16 

 

Observation and analysis: 

 

✓ The performance of De-aerator is satisfactory for both units 1&2. 
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5.2.5.2 HP HEATERS PERFORMANCE STUDY  

 

 

HP Heaters Performance of UNIT - 1 

Sl. 
no 

    HPH 5A HPH 5B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 18.39 17.23 18.39 17.23 

2 Extraction Steam temp 0C 462.90 448.13 462.90 449.49 

3 FW flow TPH 917.75 873.02 917.75 873.02 

4 FW Inlet Temp 0C 167.30 167.59 167.30 167.88 

5 FW Outlet Temp 0C 207.50 202.90 207.50 203.66 

6 Drain Temp 0C 172.20 176.41 172.20 177.60 

7 Saturation temp of Extraction 0C 209.93 206.87 209.93 206.87 

8 FW Inlet enthalpy kcal/kg 171.60 169.29 171.60 169.60 

9 FW outlet enthalpy kcal/kg 213.40 206.76 213.40 207.58 

10 Drain Cooler Approach 0C 4.90 8.82 4.90 9.72 

11 Terminal Temp Diff 0C 2.43 3.97 2.43 3.21 

12 Effectiveness % 98.34 97.00 98.34 97.00 

13 Heat Pickup across Heater MCal/hr 38.36 32.71 38.36 33.16 
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Sl. 
no 

    HPH 6A HPH 6B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 40.88 41.61 40.88 41.38 

2 Extraction Steam temp 0C 330.60 341.58 330.60 342.79 

3 FW flow TPH 917.75 873.02 917.75 873.02 

4 FW Inlet Temp 0C 207.50 202.90 207.50 203.66 

5 FW Outlet Temp 0C 250.80 250.28 250.80 254.03 

6 Drain Temp 0C 212.30 214.05 212.30 215.07 

7 Saturation temp of Extraction 0C 251.98 253.01 251.98 252.68 

8 FW Inlet enthalpy kcal/kg 213.40 206.76 213.40 207.58 

9 FW outlet enthalpy kcal/kg 260.40 259.69 260.40 264.06 

10 Drain Cooler Approach 0C 4.80 11.15 4.80 11.41 

11 Terminal Temp Diff 0C 1.17 2.73 1.17 -1.35 

12 Effectiveness % 96.10 92.00 96.10 92.00 

13 Heat Pickup across Heater MCal/hr 43.13 46.21 43.13 49.31 

 

 

Sl. 
no 

    HPH 7A HPH 7B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 62.59 62.61 62.59 62.51 

2 Extraction Steam temp 0C 389.10 403.49 389.10 399.87 

3 FW flow TPH 917.75 873.02 917.75 873.02 

4 FW Inlet Temp 0C 250.80 250.28 250.80 254.03 

5 FW Outlet Temp 0C 278.00 280.08 278.00 279.86 

6 Drain Temp 0C 255.60 254.24 255.60 253.92 

7 Saturation temp of Extraction 0C 278.15 278.17 278.15 278.07 

8 FW Inlet enthalpy kcal/kg 260.40 259.69 260.40 264.06 

9 FW outlet enthalpy kcal/kg 291.80 295.53 291.80 295.26 

10 Drain Cooler Approach 0C 4.80 3.96 4.80 -0.11 

11 Terminal Temp Diff 0C 0.15 -1.91 0.15 -1.79 

12 Effectiveness % 96.53 97.00 96.53 100.00 

13 Heat Pickup across Heater MCal/hr 28.82 31.29 28.82 27.23 
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HP Heaters Performance of UNIT - 2 

Sl. 
no 

    HPH 5A HPH 5B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 18.39 17.90 18.39 17.93 

2 Extraction Steam temp 0C 462.90 449.90 462.90 448.05 

3 FW flow TPH 917.75 849.22 917.75 849.22 

4 FW Inlet Temp 0C 167.30 168.04 167.30 167.96 

5 FW Outlet Temp 0C 207.50 203.29 207.50 193.73 

6 Drain Temp 0C 172.20 175.04 172.20 173.72 

7 Saturation temp of Extraction 0C 209.93 208.66 209.93 208.74 

8 FW Inlet enthalpy kcal/kg 171.60 169.76 171.60 169.68 

9 FW outlet enthalpy kcal/kg 213.40 207.18 213.40 196.90 

10 Drain Cooler Approach 0C 4.90 7.00 4.90 5.76 

11 Terminal Temp Diff 0C 2.43 5.37 2.43 15.01 

12 Effectiveness % 98.3 98 98.3 98 

13 Heat Pickup across Heater MCal/hr 38.36 31.77 38.36 23.12 

 

Sl. 
no 

    HPH 6A HPH 6B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 40.88 42.47 40.88 42.19 

2 Extraction Steam temp 0C 330.60 338.80 330.60 336.31 

3 FW flow TPH 917.75 849.22 917.75 849.22 

4 FW Inlet Temp 0C 207.50 203.29 207.50 193.73 

5 FW Outlet Temp 0C 250.80 239.46 250.80 234.06 

6 Drain Temp 0C 212.30 213.54 212.30 204.98 

7 Saturation temp of Extraction 0C 251.98 254.21 251.98 253.82 

8 FW Inlet enthalpy kcal/kg 213.40 207.18 213.40 196.90 

9 FW outlet enthalpy kcal/kg 260.40 247.24 260.40 241.12 

10 Drain Cooler Approach 0C 4.80 10.25 4.80 11.25 

11 Terminal Temp Diff 0C 1.17 14.75 1.17 19.76 

12 Effectiveness % 96.10 98.00 96.10 92.11 

13 Heat Pickup across Heater MCal/hr 43.13 34.02 43.13 37.55 
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Sl. 
no 

    HPH 7A HPH 7B 

Parameters Units Design Actual Design Actual 

1 Extraction Steam pressure kg/cm2 62.59 61.09 62.59 61.83 

2 Extraction Steam temp 0C 389.10 395.55 389.10 388.25 

3 FW flow TPH 917.75 849.22 917.75 849.22 

4 FW Inlet Temp 0C 250.80 239.46 250.80 234.06 

5 FW Outlet Temp 0C 278.00 275.25 278.00 264.73 

6 Drain Temp 0C 255.60 245.49 255.60 237.65 

7 Saturation temp of Extraction 0C 278.15 276.58 278.15 277.36 

8 FW Inlet enthalpy kcal/kg 260.40 247.24 260.40 241.12 

9 FW outlet enthalpy kcal/kg 291.80 289.54 291.80 276.74 

10 Drain Cooler Approach 0C 4.80 6.03 4.80 3.59 

11 Terminal Temp Diff 0C 0.15 1.33 0.15 12.63 

12 Effectiveness % 96.53 96 96.53 98 

13 Heat Pickup across Heater MCal/hr 28.82 35.92 28.82 30.25 

 

 

Observation and analysis: 

 

✓ Performance of HPHs of both units are satisfactory.  

✓ An increasing DCA indicates the level is decreasing which may cause tube puncture. 

Hence it is suggested to maintain the level. 

✓ An increase in TTD indicates reduced heat transfer. 

✓ Unit-2 HPH 7B needs inspection for tube puncture. 

✓ Maintain HPH 6A & 6B level in both units 1& 2. 
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5.2.6 Turbine Auxiliaries 

5.2.6.1 Performance Assessment of Condensate Extraction Pumps 

These pumps are used to pump the steam condensate collected in the condenser through 

GSC, DC & LPH to Deaerator. Three such pumps are employed in this 600 MW Unit. Out of 

which two will be in service at TMCR and one will be standby. 

Pump Manufacturer   : BHEL, Hyderabad 

Model     : EN7J40 

No. of stages    : 4 

Design flow    : 900 m3/hr.  

Specific weight of water  : 988.4 kg/m3 

Total Differential Head   : 290 mlc 

Pump Input Power   :873 kW. 

Motor rating    : 1230 kW 

Pump efficiency     : 80.5%. 

Speed    : 1490 rpm 

Voltage rating    : 3.3 kV, 3ph, 50 Hz. 
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Performance study on Condensate Extraction Pump Unit-1 & 2 

S. 
No 

Item Ref Units Design 
Unit-1 Unit-2 

CEP-B CEP-C CEP-B CEP-C 

1 Load MW 600 599.53 601.83 

2 
CEP flow 

m3/hr 900 751.42 778.13 751.42 778.13 

T/Hr 890 742.70 769.10 742.70 769.10 

3 Suction. Pressure kg/cm2 0 -0.9302 -0.9322 -0.9312 -0.9332 

4 Disch. Pressure kg/cm2 29 31.81 31.78 31.81 31.78 

5 Total head mwc 290 327.402 327.122 327.412 327.132 

6 Motor Rated Power  kW 1150 1150 1150 1150 1150 

7 CEP Current Amps ----- 178.52 185.35 178.52 185.35 

8 Power Factor Factor ----- 0.88 0.89 0.89 0.88 

9 Motor Input power kW 913.10 900.63 945.71 910.86 935.09 

10 Pump Shaft power  kW 873 860.10 903.15 869.87 893.01 

11 Liquid kW kW 702.97 662.61 685.58 662.64 685.60 

12 Pump Efficiency % 80.52 77.04 75.91 76.18 76.77 

13 Combined 
Efficiency 

% 76.99 73.57 72.49 72.75 73.32 

14 % Load on motor % 0.79 0.78 0.82 0.79 0.81 

15 SEC kW/T 1.03 1.21 1.23 1.23 1.22 

 

Remarks: 

✓ The efficiency of the Pumps 1B, 1C, 2B and 2C are 77.4 %, 75.91 %, 76.18% & 76.77 

respectively.  

✓ The SEC of pump 1B, 1C, 2B and 2C is 1.21, 1.23, 1.23, 1.22 kW/T.  

✓ The lower pump efficiency may be due to the operating parameters are away from the 

pump BEP. 

✓ As the working pressure is higher than the required pressure, explore the possibility of de-

staging in consultation with the OEM(BHEL). Normally the working pressure will be around 

24 to 25 KSC in similar capacity unit. This modification will reduce the power consumption 

by 150 KW per pump. 
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5.2.6.2 Performance Assessment of TDBFP 

The Major power consuming equipment in a Power Plant Boiler is Boiler Feed Pumps which 

consumes nearly 3 to 4 % of the Unit Generation. In order to bring down the auxiliary 

consumption in 600MW it is opted for steam driven Feed pumps. In this Unit one No of Motor 

Driven Feed Pump and Two Nos of Steam driven Feed pumps are employed. 

For Steam Driven Feed pump 4th extraction steam from the outlet of IP turbine is being used 

and the exhaust steam is connected to the main turbine condenser. The specification of the 

TDBFP is.  

No. of stages    :4 

Design flow    : 1220 m3/hr.  

Specific weight of water  : 902 kg/m3 

Total Differential Head (BFP & BP) : 3370 mlc 

Pump efficiency     : 80.2%. 

Speed (max)   : 6010 rpm. 

Booster Pump 

Design flow    : 1220 m3/hr.  

Specific weight of water  : 902 kg/m3 

Total Differential Head   : 192 mlc 

Pump efficiency     : 82.3%. 

Speed    : 1495 rpm 

 

 

The performance of the Steam driven Feed pump was studied with the following parameters. 

  



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 47 of 95 
 

Turbine Driven BFP Analysis 

Sl. No Item Ref Units Design Unit-1 

  Date  TDBFP A TDBFP B TDBFP A TDBFP B 

1 Plant Load MW 600 599.53 

2 BFP flow TPH 917.75 917.75 873.00 873.00 

3 Suction. Pressure kg/cm2 9.08 9.08 8.56 8.56 

4 Disch. Pressure kg/cm2 205.02 205.02 205.54 205.46 

5 Total head Meters 1959.40 1959.40 1969.80 1969.00 

6 Steam flow to TD BFP Tons 39.37 39.37 30.58 39.15 

7 Steam Inlet Pressure kg/cm2 6.78 6.78 6.66 6.66 

8 Steam outlet pressure kg/cm2 0.1060 0.1060 0.1020 0.1740 

9 Steam inlet Temp Deg C 327.20 327.20 329.44 329.44 

10 Steam inlet Enthalpy kCal/kg 744.60 744.60 745.32 745.32 

11 Steam outlet Enthalpy kCal/kg 596.90 596.90 594.41 599.23 

12 energy Out Put of the 
turbine 

kW 6760.71 6760.71 5366.11 6650.54 

13 Hydraulic power  kW 4900.20 4900.20 4686.01 4684.10 

14 Over all TDFP 
efficiency (including 
Booster pump) 

% 72.48 72.48 87.33 70.43 

15 SEC T/T 0.043 0.043 0.035 0.045 

 

Sl. No Item Ref Units Design Unit-2 

  Date  TDBFP A TDBFP B TDBFP A TDBFP B 

1 Plant Load MW 600 601.83 

2 BFP flow TPH 917.75 917.75 849.22 849.22 

3 Suction. Pressure kg/cm2 9.08 9.08 8.08 8.08 

4 Disch. Pressure kg/cm2 205.02 205.02 203.68 203.67 

5 Total head Meters 1959.40 1959.40 1956.00 1955.90 

6 Steam flow to TD 
BFP 

Tons 39.37 39.37 34.01 28.91 

7 Steam Inlet Pressure kg/cm2 6.78 6.78 6.59 6.59 

8 Steam outlet 
pressure 

kg/cm2 0.1060 0.1060 0.1730 0.1180 

9 Steam inlet Temp Deg C 327.20 327.20 331.93 331.93 

10 Steam inlet Enthalpy kCal/kg 744.60 744.60 746.60 746.60 

11 Steam outlet 
Enthalpy 

kCal/kg 596.90 596.90 599.18 595.70 

12 energy Out Put of 
the turbine 

kW 6760.71 6760.71 5830.79 5072.13 

13 Hydraulic power  kW 4900.20 4900.20 4526.43 4526.20 

14 Over all TDFP 
efficiency (including 
Booster pump) 

% 72.48 72.48 77.63 89.24 

15 SEC T/T 0.043 0.043 0.040 0.034 
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Remarks: 

✓ TDBFP 1-A & 1-B overall efficiency including Booster pump are 87.33 & 70.43 %. 

✓ TDBFP 1-A steam consumption is very much less, hence it is suggested to validate the 

steam flow measuring instrument.  

✓ TDBFP 1-B overall efficiency is nearer to the design efficiency.  

✓ TDBFP 2-A & 2-B overall efficiency including Booster pump are 77.63 & 89.24 %. 

✓ TDBFP 2-A & 2B steam consumption is very much less, hence it is suggested to validate 

the steam flow measuring instrument.  

5.2.6.3 Performance Assessment of Cooling Water Pumps 

Cooling water Pumps are employed in Power station to circulate the Re-cooled water to 

condenser and back to cooling tower. In this Unit 5 Nos of Cooling water pumps are there, 

out of which 4 Numbers are in service at TMCR and one number as reserve. The CW Pump 

specifications are as below. 

Pump Manufacturer   : Kirloskar Brothers Limited 

Model     : CVP2200E 

No. of pumps    : 5 

Design flow    : 36000 m3/hr.  

Dynamic Head   : 29 mlc 

Pump Input Power   :3159.04kW 

Pump efficiency     : 90%. 
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CWP Pumps Analysis 2X600 MW 

Sl. No Parameter Units Design 
MEA Test Value 

CWP-A CWP-B CWP -D CWP -E 

1 Unit Load MW 600 599.53 & 601.83 

2 CWP Flow m3/hr 36000 30000 31000 30500 31200 

3 Suction head mwc 0 -4 -4 -4 -4 

4 Disch. Pressure mwc 29 28.1 27.5 27.7 26.9 

5 Total head mwc 29 32.1 31.5 31.7 30.9 

6 Motor Rated 
Power  

kW 3600 3600 3600 3600 3600 

7 CWP Current Amps ----- 209.54 210.16 211.87 209.81 

8 Power Factor Factor ----- 0.76 0.76 0.75 0.75 

9 Motor Input 
Power 

kW 3308 3034.04 3043.02 3027.41 2997.98 

10 Shaft Power kW 3159 2897.51 2906.08 2891.177 2863.0662 

11 Liquid Power kW 2844.90 2624.18 2660.963 2634.666 2627.118 

12 Pump Efficiency % 90 90.57 91.57 91.13 91.76 

13 Combined 
Efficiency 

% 86.00 86.49 87.44 87.03 87.63 

14 % Load on 
motor 

% 91.88 84.28 84.53 84.09 83.28 

15 SEC kW/T 0.0919 0.1011 0.0982 0.0993 0.0961 

 
Remarks: 

✓ The performance of CW Pumps are satisfactory. 

 

5.2.6.4 Performance of Cooling Towers 

The performance of cooling tower is as follows. 

 

COOLING TOWER PERFORMANCE UNIT-1 & 2 

S.NO PARAMETER Unit Design 1A 1B 2A 2B 

1 Load MW 600 599.53 599.53 601.83 601.83 

2 RECOOLED WATER TEMP Deg C 32 31.835 31.825 31.835 31.905 

3 HOT WATER TEMP AT CT 
I/L (L) 

Deg C 42.5 43.08 40.52 42.055 41.555 

4 Entry Air WBT Deg C 27.7 23 23 23 23 

5 Entry Air DBT Deg C 34.39 29 29 29 29 

6 CW FLOW IN m3/hr 36000 31000 32000 31200 31500 

7 Range Deg C 10.5 11.245 8.695 10.22 9.65 

8 Approach Deg C 4.3 8.835 8.825 8.835 8.905 

9 Effectiveness % 70.95 56.00 49.63 53.63 52.01 

 

 Remarks: 

✓ The Performance of cooling tower is to be improved. 

✓ The approach is very high. 

✓ Inspect and ensure flow nozzle healthiness. 

✓ Inspect for silt deposit in the fills and ensure cleanliness. 

✓ Replace damaged fills. 

✓ Adjust Fan Blade angle to increase air flow. 
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6 Plant performance. 

The overall plant performance analysis of SINGARENI THERMAL POWER PLANT (2 X 600 MW) 

has been carried out for three FY 2020-23 and details are as follows: 

 PARAMETER  UNITS FY 2020-21 FY 2021-22 FY 2022-23 

GENERATION  MU 7345.06 9352.93 9303.96 

PLF % 69.87 88.97 88.51 

Aux power consumption % 6.10 5.80 6.10 

GROSS HEAT RATE  KCal/kWh 2348.00 2363.00 2348.00 

NET HEAT RATE KCal/kWh 2501.54 2509.61 2498.73 

 

The graphical representation of Gross Generation details is as follows. 

 

The graphical representation of Net heat rate is as follows. 
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7 Auxiliary power consumption  

The equipment wise auxiliary power consumption details are as follows. 

Unit 1: 

 Equipment Name Measured power, kW 

ID fan A CH 1 1166 

ID fan A CH2 1114 

ID fan B CH 1 1185 

ID fan B CH 2 1183 

FD fan A 764 

FD fan B 777 

PA fan A 1202 

PA fan B 1176 

Mill A 520 

Mill B 581 

Mill C 465 

Mill D 595 

Mill E 503 

Mill G 579 

BCW Pump 1A 282 

CEP 1A 991 

CEP 1B 977 

CW pump 1A 3164 

CW pump 1B 3236 

CW pump 1B 3142 

others equipment 11198 

Total power 34800 

APC % 5.8 

 

The graphical representation details of the APC of units are as follows: 

Unit 1: 
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Unit 2: 

Equipment Name Measured power, kW 

ID fan A CH 1 1366 

ID fan A CH2 1419 

ID fan B CH 1 1450 

ID fan B CH 2 1312 

FD fan A 779 

FD fan B 766 

PA fan B 1282 

PA fan A 1201 

Mill A 562 

Mill C 500 

Mill D 505 

Mill E 566 

Mill F 580 

BCW Pump 2A 296 

CEP 2A 993 

CEP 2B 946 

CW pump 2B 3140 

others 17137 

Total power 34800 

APC % 5.8 

 

Remarks: 

The graphical representation details of the APC of unit 2 are as follows: 
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8 Energy efficiency in utility and process system 
 

8.1 Compressed air system performance 
 

8.1.1 BTG Area 

The plant has installed three numbers of instrument air centrifugal compressors and two 

numbers of service air compressors. 

8.1.1.1 Instrument Air compressor: 

The FAD test of service air compressor is carried out using time method and details are as 

follows. 

Description Units IAC A IAC B IAC C 

Make - Ingersoll Rand Ingersoll Rand Ingersoll Rand 

Type - 
Centrifugal 
compressor 

Centrifugal 
compressor 

Centrifugal 
compressor 

Model - C27MX3 C27MX3 C27MX3 

Sea level pressure kg/cm2 1.03 1.03 1.03 

Altitude mts 140 140 140 

Suction pressure at altitude kg/cm2G 0.996 0.996 0.996 

Set pressure kg/cm2G 6.9 6.9 6.8 

Ambient Room temperature ˚C 30 31 26 

Air discharge temperature ˚C 118 110 95 

Rated capacity NM3/min 53 53 53 

Rated capacity CFM 2177 2177 2177 

Motor Rating kW 450 450 450 

Temperature correction factor 0.77 0.79 0.81 

Altitude correction factor factor 0.97 0.97 0.97 

Starting Pressure bar 0.2 0.2 0.0 

Ending Pressure bar 6.9 6.9 6.9 

Time Taken sec 90 104 104 

Tank capacity m3 10.00 10.00 10.00 

Additional Pipe size m3 0.88 0.88 0.88 

FAD CFM 1695 1467 1506 

Corrected  m3/hr 2158.5 1913.3 2010.1 

Corrected CFM CFM 1270 1126 1183 

Measured power kW 373 374 380 

Rated SPC kW/CFM 0.21 0.21 0.21 

Actual SPC  kW/CFM 0.294 0.332 0.321 

Remarks: 

IAC A:  

✓ The FAD test for IAC A is calculated to be 1270 CFM which is 42% deviation from rated 

value 2177 CFM.  

✓ The actual SEC is calculated to be 0.294 kW/CFM which is 42% deviation from rated 

value of 0.21 kW/CFM. 

✓ It is recommended to replace the centrifugal compressors to screw compressor to 

achieve energy savings.  
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IAC B:  

✓ The FAD test for IAC B is calculated to be 1126 CFM which is 48% deviation from rated 

value 2177 CFM.  

✓ The actual SEC is calculated to be 0.294 kW/CFM which is 60% deviation from rated 

value of 0.21 kW/CFM. 

✓ It is recommended to replace the centrifugal compressors to screw compressor to 

achieve energy savings.  

IAC C:  

✓ The FAD test for IAC C is calculated to be 1183 CFM which is 46% deviation from rated 

value 2177 CFM.  

✓ The actual SEC is calculated to be 0.321 kW/CFM which is 55% deviation from rated 

value of 0.21 kW/CFM. 

✓ It is recommended to replace the centrifugal compressors to screw compressor to 

achieve energy savings. 
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8.1.1.2 Service Air compressor: 

The FAD test of service air compressor is carried out using time method and details are as 

follows. 

Description Units SAC A SAC B 

Make - Ingersoll Rand Ingersoll Rand 

Type - Centrifugal compressor Centrifugal compressor 

Model - C27MX3 C27MX3 

Sea level pressure kg/cm2 1.03 1.03 

Altitude mts 140 140 

Suction pressure at altitude kg/cm2G 0.996 0.996 

Set pressure kg/cm2G 6.9 6.9 

Ambient Room temperature ˚C 30 30 

Air discharge temperature ˚C 120 120 

Rated capacity CFM 2177 2177 

Motor Rating kW 450 450 

Temperature correction factor 0.77 0.77 

Altitude correction factor factor 0.97 0.97 

Starting Pressure bar 0.3 0.3 

Ending Pressure bar 6.9 6.9 

Time Taken sec 55 50 

Tank capacity m3 10.00 10.00 

Additional Pipe size m3 0.09 0.09 

FAD CFM 2544 2798 

Corrected  M3/hr 3222.2 3544.4 

Corrected CFM CFM 1896 2086 

Measured power kW 411 439 

Rated SPC kW/CFM 0.21 0.21 

Actual SPC  kW/CFM 0.217 0.211 

Remarks: 

SAC A:  

✓ The FAD test for SAC A is calculated to be 1896 CFM which is 13% deviation from rated 

value 2177 CFM.  

✓ The actual SEC is calculated to be 0.217 kW/CFM which is 5% deviation from rated value 

of 0.21 kW/CFM. 

SAC B:  

✓ The FAD test for SAC A is calculated to be 2086 CFM which is 4% deviation from rated 

value 2177 CFM.  

✓ The actual SEC is calculated to be 0.211 kW/CFM which is 2% deviation from rated value 

of 0.21 kW/CFM. 
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8.2 Ash Handling plant: 

8.2.1 Instrument air compressor:  

The plant installed four number instrument air compressors for pneumatic purposes. At present 

two IAC are in running condition and two IAC are in stand by condition.  

 

The Instrument air compressor details are as follows:  

Parameters Unit IAC 1A IAC 2A IAC 2B 

Load hrs Hrs 45344 31174 34881 

Unload hours Hrs 176 569 250 

Run hours Hrs 45515 31690 35113 

Stop Nos 7745 16776 10505 

Cut in pressure Bar 6 6.5 6.5 

Cut off pressure Bar 7.5 8 8 

Actual pressure Bar 5.12 4.95 Off 

Remarks: 

✓ The average cut in pressure is set to 6.5 bar and cut off pressure is set to 8 bar. 

✓ It was observed that compressor was running continuously and unloading hours are very 

less.  

✓ The compressed air from IAC is supplied to Ash silo which is around 2 km away from the 

Ash handling system which leads to pressure drop and pressure is set to 8 bar at AHP 

end. 
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8.2.2 Transfer Air compressor:  

The plant has installed three number of transfer air compressors for ash transferring system. 

At present there are two compressors running condition and one compressor is in stand by 

condition.  

 

Parameters Unit 1A 1B 1C 2A 2B 2C 

Operating Hours Hrs 42331 38246 34500 39648 36270 40573 

On Load Hours Hrs 42235 38122 34409 39530 36213 40489 

Idle Hours Hrs 95 124 91 117 56 84 

Actual pressure bar 0.4 0.95 0ff 0.7 1.01 off 

Remarks: 

✓ The average cut in pressure is set to 1.5 bar and cut off pressure is set to 2 bar. 

✓ The actual average pressure output is around 1 bar. 

✓ It was observed that compressor was running continuously and unloading hours are very 

less.  

✓ Air Dryer is available for TAC, but it is in OFF condition to reduce energy consumption 

which is good.   
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8.2.3 Pump performance: 

The pump performance has been carried out and details are as follows: 

 

Pump Name Unit HP water 
pump A 

LP water 
pump A 

Flushing 
water pump 

Ash slurry 
pump A 

Ash slurry 
pump C 

Rated Flow rate m3/hr 465 600 760 760 760 

Rated Power kW 300 75 45 200 200 

Rated head  m 130 24 10 35 35 

Measured Flow 
rate 

m3/hr 356.8 404.8 
521.6 

548.7 736.5 

Measured Power kW 264.8 45.0 28.4 147.0 182.0 

Suction head m 0.0 0.0 0.0 0.0 0.0 

Delivery head m 125.5 23.3 6.3 33.0 35.0 

Total head (Hd-
Hs) 

m 125.5 23.3 
6.3 

33.0 35.0 

Motor rated 
efficiency 

% 94 94 
94 

95 95 

Density kg/m3 1000 1000 1000 1000 1000 

Hydraulic power kW 122.0 25.7 9.0 49.3 70.2 

Pump shaft power kW 248.9 42.3 26.7 139.7 172.9 

 Pump efficiency % 49 61 34 35 41 
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Remarks: 

HP water pump A 

✓ The pump efficiency of HP water pump A is calculated to be 49%.  

✓ The pump efficiency of LP water pump A is calculated to be 61%.  

✓ The pump efficiency of Flushing water pump is calculated to be 34%.  

✓ The pump efficiency of Ash slurry pump A is calculated to be 35%. 

✓ The pump efficiency of Ash slurry pump C is calculated to be 41%.  

✓ The efficiency of the pump is lower due to the pump operating away from best efficiency 

point and also recommended to do regular maintenance to improve the performance of 

pump.  

8.2.4 Motor power measurement: 

The AHP motor power measurement is carried out and details are as follows: 

S. No Motor details 
Rated 

capacity, 
kW 

Motor 
Efficiency 

Measured 
Voltage, V 

Measured 
Current, A 

Measured 
Power, kW 

Power 
factor 

Motor 
Loading, 

% 

1 Slurry Pump A1 200 95 420 237.3 147 0.85 70 

2 Slurry pump C1 200 95 429 166.7 88 0.71 42 

3 Slurry pump C2 200 95 429 203.7 124 0.82 59 

4 IAC C 110 95 429 140.0 94 0.90 81 

5 IAC A 110 95 429 138.0 92 0.90 80 

6 TAC 4 400 95 3346 41.3 232 0.85 55 

7 TAC 2 400 95 3346 40.0 193 0.81 46 

8 TAC 5 400 95 3346 47.3 239 0.85 57 

9 TAC 1 400 95 3346 39.3 204 0.83 48 

10 Hp water pump B 300 95 3346 58.0 298 0.85 94 

11 Hp water pump A 300 95 3346 49.3 238 0.81 75 

12 
LP water pump B 
- 2 

75 95 3346 72.8 45 0.11 57 

Remarks: 

The motor loading of the AHP is above 40% which is found satisfactory.  
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8.3 Electrostatic precipitator (ESP) 

The plant has installed ESP capable of handling a gas flow rate of 905.6 m3/sec. The ESP has 

72 Rectifier transformer of 95 kV DC output. Two phase supply is given to each rectifier 

transformer and DC output is given to the field and  ESP has  A, B, C, D pass with 9 Field in each 

pass of total 72 fields.  

The electrostatic precipitator controller performance has been checked and details are as follows: 

Unit 1: 

Location IS, % CR Location IS, % CR 

Pass A  Pass B 

1A11 10 11 1B11 10 11 

2A11 20 21 2B11 20 21 

3A11 30 31 3B11 30 31 

4A11 50 41 4B11 50 41 

5A11 50 51 5B11 50 51 

6A11 70 61 6B11 70 61 

7A11 100 71 7B11 100 71 

8A11 110 131 8B11 100 131 

9A11 110 141 9B11 110 141 

1A21 10 11 1B21 10 11 

2A21 20 21 2B21 20 21 

3A21 30 31 3B21 30 31 

4A21 50 41 4B21 50 41 

5A21 50 51 5B21 50 51 

6A21 70 61 6B21 70 61 

7A21 100 71 7B21 100 71 

8A21 110 131 8B21 110 131 

9A21 110 141 9B21 110 141 
 

Location IS, % CR Location IS, % CR 

PASS C PASS D  

1C11 10 11 1D11 10 11 

2C11 20 21 2D11 20 21 

3C11 30 31 3D11 30 31 

4C11 40 31 4D11 50 41 

5C11 40 51 5D11 50 51 

6C11 50 51 6D11 60 61 

7C11 100 71 7D11 100 71 

8C11 110 131 8D11 110 131 

9C11 110 141 9D11 110 141 

1C21 10 11 1D21 10 11 

2C21 20 21 2D21 20 21 

3C21 30 31 3D21 30 31 

4C21 50 41 4D21 50 41 

5C21 50 51 5D21 50 51 

6C21 70 61 6D21 70 61 

7C21 100 71 7D21 100 71 

8C21 110 131 8D21 110 131 

9C21 110 141 9D21 110 141 

Remarks:  The ARECA controller setting is found to be satisfactory.  
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Unit 2: 

Location IS, % CR Location IS, % CR 

PASS A PASS B 

1A11 10 11 1B11 10 11 

2A11 20 21 2B11 20 21 

3A11 30 31 3B11 30 31 

4A11 50 41 4B11 50 41 

5A11 50 51 5B11 50 51 

6A11 70 61 6B11 70 61 

7A11 100 71 7B11 100 71 

8A11 110 131 8B11 110 131 

9A11 110 141 9B11 110 141 

1A21 10 11 1B21 10 11 

2A21 20 21 2B21 20 21 

3A21 30 31 3B21 30 31 

4A21 50 41 4B21 50 41 

5A21 50 51 5B21 50 51 

6A21 70 61 6B21 70 61 

7A21 100 71 7B21 100 71 

8A21 110 131 8B21 110 131 

9A21 110 141 9B21 110 141 

   Location IS, % CR 
 

Location IS, % CR Location IS, % CR 

PASS C PASS D 

1C11 10 11 1D11 10 11 

2C11 20 21 2D11 20 21 

3C11 30 31 3D11 30 31 

4C11 50 41 4D11 50 41 

5C11 50 51 5D11 50 51 

6C11 70 61 6D11 70 61 

7C11 100 71 7D11 100 71 

8C11 110 131 8D11 110 131 

9C11 110 141 9D11 110 141 

1C21 10 11 1D21 10 11 

2C21 20 21 2D21 20 21 

3C21 30 31 3D21 30 31 

4C21 50 41 4D21 50 41 

5C21 50 51 5D21 50 51 

6C21 70 61 6D21 70 61 

7C21 100 71 7D21 100 71 

8C21 110 131 8D21 110 131 

9C21 110 141 9D21 110 141 

Remarks: 

The ARECA controller setting is found to be satisfactory.  
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Transformer power details: 

S. No Location Voltage, V Current, A Apparent 
power, kVA 

Unit 1 

1 LTMSB-A Pass incomer 1 

433 230 58 

434 287 72 

432 260 65 

2 LTMSB-A Pass incomer 2 

430 400 99 

431 398 99 

433 394 99 

3 LTMSB-B Pass incomer 1 

432 276 69 

433 279 70 

434 249 62 

4 LTMSB-B Pass incomer 2 

434 297 74 

437 295 74 

434 291 73 

5 LTMSB-C Pass incomer 1 

433 281 70 

432 311 78 

431 301 75 

6 LTMSB-C Pass incomer 2 

437 280 71 

437 297 75 

438 311 79 

7 LTMSB-D Pass incomer 1 

433 299 75 

435 256 64 

430 295 73 

8 LTMSB-D Pass incomer 2 

436 322 81 

436 313 79 

434 300 75 
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S. 
No 

Location Voltage, V Current, A Apparent 
power, kVA 

Unit 2 

1 LTMSB-A Pass incomer 1 

455 340 89 

454 335 88 

453 351 92 

2 LTMSB-A Pass incomer 2 

450 301 78 

451 311 81 

448 309 80 

3 LTMSB-B Pass incomer 1 

455 307 81 

456 308 81 

454 309 81 

4 LTMSB-B Pass incomer 2 

450 305 79 

448 302 78 

448 290 75 

5 LTMSB-C Pass incomer 1 

450 315 82 

456 298 78 

452 334 87 

6 LTMSB-C Pass incomer 2 

449 360 93 

449 367 95 

447 374 97 

7 LTMSB-D Pass incomer 1 

440 300 76 

445 298 77 

444 305 78 

8 LTMSB-D Pass incomer 2 

440 320 81 

449 326 85 

446 337 87 
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8.4 Coal handling plant: 

The plant has installed a Coal handling plant to transfer the coal from yard to bunker. 

The coal from the wagon is unloaded through Wagon track hoppers and send to RPG through 

BCN1A. BCN 10 A and B are used to transfer the coal to stacker storage area and BCN 2A and 

B are used for direct bunkering.  

 

Motor power measurement: 

The CHP major load measurement is carried out and details are as follows. 

S. 
No 

Motor details 
Rated 

capacity, 
kW 

Motor 
Efficiency 

Measured 
Voltage, 

V 

Measured 
Current, 

A 

Measured 
Power, 

kW 

Power 
factor 

Motor 
Loading, 

% 

HT Motor 

1 Conveyor-1A 520.0 85.0 3300 67.00 268.06 0.70 44 

2 Conveyor-3A 430.0 85.0 3300 57.00 247.60 0.76 49 

3 Conveyor-4A 240.0 85.0 3300 27.00 114.20 0.74 40 

4 Crusher-1 550.0 85.0 3300 74.00 198.79 0.47 31 

5 Crusher-2 550.0 85.0 3300 69.00 134.09 0.34 21 

6 Conveyor-2B 200.0 85.0 3300 24.00 96.02 0.70 41 

LT Motor 

7 Air Compressor 90.0 85.0 415 120.00 60.38 0.70 57 

8 Dust Extraction fan 160.0 85.0 415 120.00 60.38 0.70 32 

9 Vibrating screen 
feeder-1 

45.0 85.0 415 36.00 18.11 0.70 34 

10 Vibrating screen 
feeder-2 

45.0 85.0 415 40.00 20.13 0.70 38 

11 Cooling water 
pump 

75.0 85.0 415 100.00 50.31 0.70 57 

12 Reversible belt 
feeder 

37.0 85.0 415 28.00 14.09 0.70 32 
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8.5 Water treatment Plant 

8.5.1 Motor loading: 

The water treatment plant motor loading details are as follows. 

S. No Motor details 
Rated 

capacity, 
kW 

Motor 
Efficiency 

Measured 
Voltage, 

V 

Measured 
Current, 

A 

Measured 
Power, 

kW 

Power 
factor 

Motor 
Loading, 

% 

1 DM water makeup 
pump 

45 85.0 415 66.37 44.84 0.94 84.70 

2 Service water pump 175 85.0 416 228.00 156.06 0.95 75.80 

3 Filter water supply 
pump A 

22 85.0 414 30.50 20.34 0.93 78.58 

4 Portable water 
pump 

55 85.0 417 76.80 50.48 0.91 78.01 

5 HVAC makeup 
pump 

55 85.0 413 53.90 36.63 0.95 56.61 

6 Degasser pump 30 85.0 415 42.00 28.38 0.94 80.40 

Remarks: 

✓ The motor loading is found to be satisfactory.  

8.5.2 Pump performance: 

The pump performance details are as follows. 

Pump Name Unit Raw water 
pump 

Degasser 
pump 

Measured Flow rate m3/hr 2230.0 87.9 

Measured Power kW 142.8 28.7 

Suction head m 11.0 3 

Delivery head m 17.6 56.7 

Total head (Hd-Hs) m 6.6 53.7 

Motor rated efficiency % 85 85 

Density kg/m3 1000 1000 

Hydraulic power kW 40.1 12.9 

Pump shaft power kW 121.4 24.4 

 Pump efficiency % 33 53 

Remarks:  

✓ Raw water pump efficiency is calculated to be 33% and Degasser pump efficiency is 

calculated 53%. 

✓ It is recommended to do regular maintenance to improve efficiency.  
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8.6 Steam line insulation: 

Steam line insulation survey has been carried out  using Infrared Thermographic camera and 

details are as follows: 

S. No Location Thermal Image Visual Image Remarks 

1 

Boiler Unit-
1_ Boiler 
top_ HRH 
Line bend. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

2 

Boiler Unit-
1_ 82 

Meter_ 
CRH Line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

3 

Boiler Unit-
1_ 78 

Meter_ 
Manhole 

Right side 
Penthouse. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

4 

Boiler Unit-
1_ 78 

Meter_ 
Manhole 
Left side 

Penthouse. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

5 

Boiler Unit-
1_ 78 

Meter_ 
Boiler drum 

Manhole 
both sides. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

6 

Boiler Unit-
1_ 76 

Meter_ IBT 
& CBT 

drain line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

7 

Boiler Unit-
1_ 76 

Meter_ IBT 
& CBT 

drain line 
bend up. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

8 

Boiler Unit-
1_ 72.9 
Meter_ 

ERV S15 
Right-side. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 68 of 95 
 

S. No Location Thermal Image Visual Image Remarks 

9 

Boiler Unit-
1_ 72.9 
Meter_ 

Sampling 
line Right-

side. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

10 

Boiler Unit-
1_ 72.9 
Meter_ 

Mainstream 
safety 
value. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

11 

Boiler Unit-
1_ 59.5 
Meter_ 

Right-side 
Boiler 
corner 

Sheet-4. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

12 

Boiler Unit-
1_ 55 

Meter_ 
Elephant 
door_ Left 

side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 69 of 95 
 

S. No Location Thermal Image Visual Image Remarks 

13 

Boiler Unit-
1_ 55 

Meter_ 
Elephant 

door_ 
Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

14 

Boiler Unit-
1_ 33 

Meter_ 
Corner-1_ 
Burner top 
left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

15 

Boiler Unit-
1_ 33 

Meter_ WB-
62_ Left 

side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

16 

Boiler Unit-
1_ 33 

Meter_ 
Corner-2_ 
Burner top 
left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

17 

Boiler Unit-
1_ 33 

Meter_ 
Corner-3_ 
Burner top 
left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

18 

Boiler Unit-
1_ 33 

Meter_ WB-
51_ Right-

side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

19 

Boiler Unit-
1_ 40 

Meter_ 
Burner 

corner-1_ 
Left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

20 

Boiler Unit-
1_ 40 

Meter_ 
Burner 

corner-2_ 
Left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

21 

Boiler Unit-
1_ 40 

Meter_ 
Burner 

corner-3_ 
Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

22 

Boiler Unit-
1_ 30 

Meter_ 
Down 

comer line_ 
Header 

cap. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

23 

Boiler Unit-
1_ 30 

Meter_ 
Down 

comer line_ 
Down 

comer Joint 
left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

24 

Boiler Unit-
1_ 22 

Meter_ 
APH Agra 
corner-1. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

25 

Boiler Unit-
2_ 79.3 
Meter_ 

Sampling 
left side. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

26 

Boiler Unit-
2_ 79.3 
Meter_ 
Drum 

Manhole 
both sides. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

27 

Boiler Unit-
2_ 76 

Meter_ 
Main 

streamline. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

28 

Boiler Unit-
2_ 76 

Meter_ 
Corner-4_ 
Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

29 

Boiler Unit-
2_ 72.9 
Meter_ 

Mainstream 
line safety 

value. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

30 

Boiler Unit-
2_ 69 

Meter_ 
Boiler_ Left 

side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

31 

Boiler Unit-
2_ 69 

Meter_ 
Boiler_ 

Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

32 

Boiler Unit-
2_ 66.4 
Meter_ 

Boiler_ Left 
side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

33 

Boiler Unit-
2_ 59.5 
Meter_ 

Boiler_ Left 
side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

34 

Boiler Unit-
2_ 59.5 

Meter_ LRS 
Streamline. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

35 

Boiler Unit-
2_ 59.5 
Meter_ 

Boiler Left 
side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

36 

Boiler Unit-
2_ 59.5 
Meter_ 
Boiler 

Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

37 

Boiler Unit-
2_ 59.5 
Meter_ 
Boiler 

Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

38 

Boiler Unit-
2_ 56 

Meter_ 
Boiler 

Right-side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

39 

Boiler Unit-
2_ 46 

Meter_ 
Boiler Left 

side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

40 

Boiler Unit-
2_ 46 

Meter_ 
Corner-1 

Burner top. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

41 

Boiler Unit-
2_ 42 

Meter_ 
APH line 
Left side. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

42 

Boiler Unit-
2_ 42 

Meter_ 
Burner 

Corner-4. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

43 

Boiler Unit-
2_ 32 

Meter_ 
APH Inlet 

Duct. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

44 

Boiler Unit-
2_ 30 

Meter_ 
Corner-2_ 
Cooling 

line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 77 of 95 
 

S. No Location Thermal Image Visual Image Remarks 

45 

Boiler Unit-
2_ 30 

Meter_ 
Corner-3_ 
Cooling 

line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

46 

Boiler Unit-
2_ 30 

Meter_ 
CCW Pump 

line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

47 

Turbine 
Unit-1_ 

zero meter_ 
HRH Drain 

line with 
LPH-2D 

Joint. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

48 

Turbine 
Unit-1_ 

zero meter_ 
Flash tank-

A_ Inlet. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 78 of 95 
 

S. No Location Thermal Image Visual Image Remarks 

49 

Turbine 
Unit-1_ 

zero meter_ 
HPHD-7A 
Pipeline. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

50 

Turbine 
Unit-2_ 

zero meter_ 
MS Turner. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

51 

Turbine 
Unit-2_ 

zero meter_ 
MS Turner. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

52 

Turbine 
Unit-2_ 

zero meter_ 
Mainstream 

line joint. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

53 

Turbine 
Unit-2_ 

zero meter_ 
DRV-55 
Value. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

54 

Turbine 
Unit-2_ 8.5 

meter_ 
CDV-35 
Value. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

55 

Turbine 
Unit-2_ 8.5 

meter_ 
FDV-36 
Value. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

56 

Turbine 
Unit-2_ 8.5 

meter_ 
HPH-7A_ 
Manhole. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 
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S. No Location Thermal Image Visual Image Remarks 

57 

Turbine 
Unit-2_ 8.5 

meter_ 
HPH-7B_ 
Manhole. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

58 

Turbine 
Unit-2_ 8.5 

meter_ 
HPH 

Bypass 
Small 
Value. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

59 

Turbine 
Unit-2_ 
thirteen 
meters_ 
ASV-1 
Small 

pipeline. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

60 

Turbine 
Unit-1_ 13 
meters_ 

HPH-5A_ 
Manhole. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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S. No Location Thermal Image Visual Image Remarks 

61 

Turbine 
Unit-1_ 13 
meters_ 

HPH-5B_ 
Vent. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

62 

Turbine 
Unit-1_ 13 
meters_ 
HPH_ 

Manhole. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 

63 

Turbine 
Unit-1_ 8.5 
meter_ SFA 
Stream leak 

offline. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

64 

Turbine 
Unit-1_ 8.5 
meter_ To 
BFP-1B 
Conical 
strainer. 

  

No Insulation in this 
area. It is 
recommended to 
insulate the area 
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S. No Location Thermal Image Visual Image Remarks 

65 

Turbine 
Unit-1_ 8.5 
meter_ FW 
SVD F/T-
Manhole. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 

66 

Turbine 
Unit-1_ 8.5 
meter_ Hot 
Reheat line 

small 
sample line. 

  

Insulation damage 
condition. It is 
recommended to 
reinsulate the area 
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8.7 Load measurement: 

The motor power measurement is carried out and details are as follows. 

Unit 1: 

Equipment 
Name 

Rated 
capacity, kW 

Rated 
efficiency 

Voltage, V Measured 
current, A 

Measured 
power, kW 

% loading 

ID fan A CH 1 1875 95 11000 78 1166 59.08 

ID fan A CH2 1875 95 11000 73 1114 56.44 

ID fan B CH 1 1875 95 11000 79 1185 60.04 

ID fan B CH 2 1875 95 11000 81 1183 59.94 

FD fan A 1350 95 3300 165 764 53.76 

FD fan B 1350 95 3300 162 777 54.68 

PA fan A 3200 95 11000 73 1202 35.68 

PA fan B 3200 95 11000 72 1176 34.91 

Mill A 680 95 3300 128 520 72.65 

Mill B 680 95 3300 145 581 81.17 

Mill C 680 95 3300 121 465 64.96 

Mill D 680 95 3300 143 595 83.13 

Mill E 680 95 3300 124 503 70.27 

Mill G 680 95 3300 143 579 80.88 

BCW Pump 1A 450 95 3300 90 282 59.53 

CEP 1A 1150 95 3300 182 991 81.87 

CEP 1B 1150 95 3300 177 977 80.71 

CW pump 1A 3600 95 11000 210 3164 83.49 

CW pump 1B 3600 95 11000 211 3236 85.39 

CW pump 1B 3600 95 11000 208 3142 82.91 

 

Unit 2: 

Equipment 
Name 

Rated 
capacity, 

kW 

Rated 
efficiency 

Voltage, 
V 

Measured 
current, A 

Measured 
power, 

kW 

Measured 
power 

factor, pf 

% 
loading 

ID fan A CH 1 1875 95 11000 84 1366 0.81 69.21 

ID fan A CH2 1875 95 11000 82 1419 0.81 71.90 

ID fan B CH 1 1875 95 11000 85 1450 0.83 73.47 

ID fan B CH 2 1875 95 11000 77 1312 0.83 66.47 

FD fan A 1350 95 3300 167 779 0.76 54.82 

FD fan B 1350 95 3300 164 766 0.75 53.90 

PA fan B 3200 95 11000 77 1282 0.83 38.06 

PA fan A 3200 95 11000 73 1201 0.81 35.65 

Mill A 680 95 3300 132 562 0.7 78.51 

Mill C 680 95 3300 123 500 0.65 69.85 

Mill D 680 95 3300 127 505 0.65 70.55 
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Equipment 
Name 

Rated 
capacity, 

kW 

Rated 
efficiency 

Voltage, 
V 

Measured 
current, A 

Measured 
power, 

kW 

Measured 
power 

factor, pf 

% 
loading 

Mill E 680 95 3300 134 566 0.69 79.07 

Mill F 680 95 3300 139 580 0.72 81.03 

BCW Pump 2A 450 95 3300 94 296 0.51 62.49 

CEP 2A 1150 95 3300 184 993 0.88 82.03 

CEP 2B 1150 95 3300 177 946 0.88 78.15 

CW pump 2B 3600 95 11000 212 3140 0.75 82.86 
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8.8 Lux measurement: 

The lux measurement is carried out using Lux meter in various locations and details are as 

follows. 

S. No  Location  Average lux 
values 

Standard lux values 

1 Near Hydrovin streetlight.  28 100 

2 DM plant-street light.  17 100 

3 Near CHP Control room_ Street light.  18 100 

4 Near CHP_ Street light.  15 100 

5 Near Coagon_ Street light.  22 100 

6 Service building Entrance streetlight.  31 100 

7 TG boiler road. 43 100 

8 Service building_ Third floor cabin.  257 300 

9 17 Meter_ Turbine area_ U-1.  50 200 

10 17 Meter_ Turbine area_ U-2.  268 200 

11 17 Meter_ Turbine area_ UCB.  268 200 

12 Unit-2_ Lift area.  23 100 

13 Unit-2_ 22 Meters_ Boiler_ Near lift.  33 100 

14 Unit-2_ 22 Meters_ Boiler_ Coal mill feeder floor.  41 100 

15 Unit-2_ 26.45 Meters_ Boiler_ Coal mill feeder 
floor.  

36 100 

16 Unit-2_ 30 Meters_ Boiler_ Coal mill feeder floor.  45 100 

17 Unit-2_ 32 Meters_ Turbine Dehydrate floor.  48 100 

18 Unit-2_ 36 Meters_ Turbine Dehydrate floor.  46 100 

19 Unit-2_ 34 Meters_ Boiler.  31 100 

20 Unit-2_ 56 Meters_ 9th floor.  36 100 

21 Unit-2_ 66 Meters_ 10th floor.  32 100 

22 Unit-2_ 88 Meters_ 13th floor.  36 100 

23 Unit-2_ 17 Meters_ Turbine HP.  56 100 

24 Unit-2_ 9.3 Meters_ Boiler Unit-1.  59 100 

25 Unit-2_ 8.5 Meters_ TG LP Heater.  20 100 

26 Unit-2_ 8.5 Meters_ Cable gallery.  30 100 

27 Unit-1_ Lift boiler.  258 100 

28 Unit-1_ 17 Meter_ Boiler.  30 100 

29 Unit-1_ 22 Meter_ Boiler.  24 100 

30 Unit-1_ 26 Meter_ Boiler.  26 100 

31 Unit-1_ 26 Meter_ Boiler.  55 100 

32 Unit-1_ 34 Meter_ Dehydrate.  15 100 

33 Unit-1_ 40 Meter_ Boiler.  26 100 

34 Unit-1_ 58 Meter_ Boiler.  86 100 

35 Unit-1_ 73 Meter_ Boiler.  45 100 

36 Unit-1_ 0 Meter_ TG.  23 200 

37 Unit-1_ 0 Meter_ Boiler unit-1&2 Intermediate Area.  44 100 

38 Unit-2_ 0 Meter_ TG.  35 200 

39 Unit-2_ 0 Meter_ TG.  30 200 

40 Unit-1_ 0 Meter_ Boiler.  42 100 

41 Unit-2_ 0 Meter_ Near air Receive tank.  23 100 

Remarks: The lux lever is some areas. It is recommended to improve the lux level by installing 

additional lights. 
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8.9 HVAC system: 

8.9.1 Vapour Absorption chiller: 

The VAM of 220TR performance has been carried out and details are as follows. 

Vapour Absorption Machine 

Parameters Units 
Vapour 

Absorption 
Machine-1 

Vapour 
Absorption 
Machine-2 

Chilled water inlet Temperature Deg. C 12.5 12.6 

Chilled water outlet Temperature Deg. C 9.2 9.5 

Chilled Water Flow Rate m3/hr 140.0 140.0 

Chilled Water Temperature Difference Deg. C 3.3 3.1 

Condenser (Cooling) inlet temperature Deg. C 31.5 31.6 

Condenser (Cooling) outlet temperature Deg. C 35.1 34.8 

Condenser (Cooling) Temperature 
Difference 

Deg. C 3.6 3.2 

Steam control valve opening % 40.0 45.0 

Steam Pressure kg/cm2 5.0 6.0 

Steam consumption kg/hr 550.0 516.7 

Steam temperature °C 153.0 160.5 

Enthalpy of steam kcal/kg 658.3 659.8 

Latent heat of steam kcal/kg 498.7 493.9 

Net Refrigerant Capacity TR 152.8 143.5 

TR deviation % 30.56 34.76 

Remarks: 

✓ The TR of VAM 1 is calculated to be 152.8 TR which is 31% deviation from rated value 

220 TR. 

✓ The TR of VAM 2 is calculated to be 143.5 TR which is 35% deviation from rated value 

220 TR. 

✓ The TR is low  which is mainly due to good ambient conditions (Winter season).    
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8.9.2 HVAC Cooling tower: 

The cooling performance has been carried out and details are as follows. 

Parameters Unit Cooling 
Tower 2 

Cooling 
Tower 3 

Cooling 
Tower 4 

Cooling 
Tower 5 

Cooling tower inlet temperature ° C 34.9 34.8 35.1 35.2 

Cooling tower outlet temperature ° C 32 31.5 32 28 

Wet bulb temperature ° C 21.7 21.7 21.7 21.7 

Dry bulb temperature ° C 25.5 25.5 25.5 25.5 

Range ° C 2.9 3.3 3.1 7 

Approach ° C 10 10 10 6 

Effectiveness % 22.0 25.2 23.1 53.3 

Remarks: 

✓ The cooling effectiveness is calculated to be 22% for the cooling tower 2. 

✓ The cooling effectiveness is calculated to be 25% for the cooling tower 3. 

✓ The cooling effectiveness is calculated to be 23% for the cooling tower 4. 

✓ The cooling effectiveness is calculated to be 53% for the cooling tower 5. 

8.9.3 HVAC Pump performance. 

The HVAC pump performance has been carried out and details are as follows. 

Pump Name Unit Chilled water 
pump B 

Chilled water 
pump E 

Measured Flow rate m3/hr 140.0 140.0 

Measured Power kW 40.3 43.4 

Suction head m 30.0 25.0 

Delivery head m 59.0 66.0 

Total head (Hd-Hs) m 29.0 41.0 

Motor rated efficiency % 85 85 

Density kg/m3 1000 1000 

Hydraulic power kW 11.1 15.6 

Pump shaft power kW 34.2 36.9 

 Pump efficiency % 32 42 

Remarks: 

✓ The chilled water pump B efficiency is calculated to be 32% and chilled water pump E 

efficiency is calculated to be 42%. 

✓ It is recommended to do regular maintenance and operate the pump close to the best 

efficiency point to improve the efficiency of the pump. 

  



Mandatory Energy Audit Report for SINGARENI THERMAL POWER PLANT (2 X 600 MW) 
 

NIN ENERGY INDIA PRIVATE LIMITED REPORT NO: 1673 Page 88 of 95 
 

8.9.4 Motor power measurement 

The motor power measurement is carried out using the clamp meter and details are as follows. 

S. 
No 

Motor details 
Rated 

capacity, 
kW 

Motor 
Efficiency 

Measured 
Voltage, 

V 

Measured 
Current, 

A 

Measured 
Power, 

kW 

Power 
factor 

Motor 
Loading, 

% 

1 Cooling tower fan 2 11.19 85.0 415 2.50 1.71 0.95 12.97 

2 Cooling tower fan 3 11.19 85.0 415 3.40 2.32 0.95 17.64 

3 Cooling tower fan 4 11.19 85.0 415 4.88 3.33 0.95 25.31 

4 Cooling tower fan 5 11.19 85.0 415 19.50 13.32 0.95 101.14 

5 Condenser pump A 30 85.0 418 36.00 25.02 0.96 70.89 

6 Condenser pump D 30 85.0 417 43.30 29.71 0.95 84.18 

7 Chilled water pump B 37 85.0 414 59.00 40.19 0.95 92.33 

8 Chilled water pump E 37 85.0 414 63.51 41.90 0.92 96.25 

Remarks: 

✓ The CT fan is provided with VFD for all CT fans except cooling tower fan 5. Motor loading 

is higher.  

 

  



8.10 Air handling unit: 

The Air handling unit performance has been carried out and details are as follows: 

 

S. 
No 

AHU ID Rated CFM Rated HP 
Rated 

Power, kW 
Measured 
Power, kW 

Air 
Velocity, 

m/s 

Filter Area, 
m² 

Actual 
flow, CFM 

Return 
Enthalpy, 
h(in) kJ/kg 

Supply 
Enthalpy, 

h(out) 
kJ/kg 

Actual 
TR 

1 24 MTR_ AHU - 3, 4 44000 60.0 44.8 38.90 2.98 4.1 26181 51.20 39.44 50 

2 Service Building_ 4th floor_ 
AHU A 

9500 7.5 5.6 6.54 2.21 1.9 8769 54.08 42.96 16 

3 Service Building_ 3rd floor_ 
AHU A 

7000 5.0 3.7 4.85 2.05 1.6 6795 52.95 40.73 14 

4 Service Building_ 2nd floor_ 
AHU A 

7000 5.0 3.7 4.85 2.07 1.6 6858 48.91 42.98 7 

5 Service Building_ Ground 
floor_ AHU A 

7000 5.0 3.7 4.78 2.00 1.6 6621 52.63 44.99 8 

6 UPS Room AHU B 23100 30.0 22.4 22.85 1.88 4.7 18494 49.81 37.76 37 

7 UPS Room AHU A 23100 30.0 22.4 18.28 1.45 4.7 14257 49.81 45.40 10 

8 ESP - 2_ AHU A 28000 20.0 14.9 19.05 2.21 5.9 27526 46.85 46.31 2 

9 ESP - 2_ AHU C 28000 20.0 14.9 19.12 2.21 5.9 27540 47.54 46.93 3 

10 ESP - 1_ AHU A 28000 20.0 14.9 12.72 0.98 5.9 12203 52.70 41.00 23 

11 ESP - 1_ AHU B 28000 20.0 14.9 18.91 2.14 5.9 26676 53.22 43.64 42 

12 ESP - 1_ AHU C 28000 20.0 14.9 18.56 2.11 5.9 26355 52.74 43.87 38 

 

  



S. 
No 

AHU ID Actual 
kW/TR 

Rated 
SEC 

(W/CFM) 

Actual 
SEC 

(W/CFM) 

CFM 
Loading 

Deviation, 
% 

Type of driven 
motor (Direct 
driven/Belt 

driven) 

1 24 MTR_ AHU - 3, 4 0.77 1.20 1.49 60 24 Belt driven 

2 Service Building_ 4th floor_ 
AHU A 

0.41 0.69 0.75 92 8 Belt driven 

3 Service Building_ 3rd floor_ 
AHU A 

0.36 0.63 0.71 97 14 Belt driven 

4 Service Building_ 2nd floor_ 
AHU A 

0.73 0.63 0.71 98 13 Belt driven 

5 Service Building_ Ground 
floor_ AHU A 

0.58 0.63 0.72 95 15 Belt driven 

6 UPS Room AHU B 0.63 1.14 1.24 80 8 Belt driven 

7 UPS Room AHU A 1.77 1.14 1.28 62 12 Belt driven 

8 ESP - 2_ AHU A 7.82 0.63 0.69 98 10 Belt driven 

9 ESP - 2_ AHU C 6.94 0.63 0.69 98 11 Belt driven 

10 ESP - 1_ AHU A 0.54 0.63 1.04 44 66 Belt driven 

11 ESP - 1_ AHU B 0.45 0.63 0.71 95 13 Belt driven 

12 ESP - 1_ AHU C 0.48 0.63 0.70 94 12 Belt driven 

Remarks: 

The AHU performance is observed to be satisfactory except ESP 1 AHU A. It is recommended to do 

regular maintenance and clean filter regularly to improve the performance of AHU. 

 

9 Bench marking. 

The following table gives the unit performance target for PAT-VII Cycle given by Bureau of Energy 

Efficiency. 

Unit Registration No. 
Baseline Net 
Heat Rate, 
kCal/kWh 

Baseline Export 
MU 

Target Net Heat 
Rate, kCal/kWh 

SINGARENI THERMAL 
POWER PLANT (2 X 600 
MW) 

TPP0217TS 2552.96 3303 2520.84 
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10 Energy conservation measures and recommendations 
 

10.1 Arresting the APH air Leakage in boiler 1 

Observation: 

During MEA Test it is observed that the APH air leakage is higher than the design value by           

1.15 % in Boiler -1 

Recommendations: 

It is recommended to attend the APH air leakage by attending the axial and radial seals 

during shut down. Also explore the possibility of reducing the PA quantity to APH. The 

following is the Energy saving calculation. 

Estimated / Calculated Savings 

Description Unit Boiler-1 

Design air leakage % 10.03 

As run Air leakage % 11.15 

Excess air leakage qty T/Hr 45 

ID Fan SEC kW/T 1.725 

PA Fan SEC kW/T 2.68 

Expected Energy saving by limiting the 
air leakage in APH  

kWh 198.225 

Total Energy saving over a year (8000 
Hrs) 

kWh 1585800 

Cost of energy saving per year@ 
Rs.5/per unit for 8000 Hrs 

INR in lakhs 79.29 

Investment Rs in Lakhs 15 

Simple Payback period Days 68 
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10.2 Arresting the APH air Leakage in boiler 2 

Observation: 

During MEA Test it is observed that the APH air leakage is higher than the design value by 1.23% 

in Boiler -2. 

Recommendations: 

It is recommended to attend the APH air leakage by attending the axial and radial seals during 

shut down. Also explore the possibility of reducing the PA quantity to APH. The following is the 

Energy saving calculation. 

Estimated / Calculated Savings 

Description Unit Boiler-2 

Design air leakage % 10.03 

As run Air leakage % 11.26 

Excess air leakage qty T/Hr 50 

ID Fan SEC kW/T 2.05 

PA Fan SEC kW/T 2.65 

Expected Energy saving by limiting 
the air leakage in APH  

kWh 235 

Total Energy saving over a year 
(8000 Hrs) 

kWh 1880000 

Cost of energy saving per year@ 
Rs.5/per unit for 8000 Hrs 

INR in lakhs 94 

Investment Rs in Lakhs 15 Lakhs 

Simple Payback period Days 58 
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10.3 Optimize the AHP IAC compressor pressure  setting. 

Observation: 

During audit it was observed that Instrument Air compressor 1A and 2A cut off pressure is set to 

8 bar which is high. The compressed air from IAC is supplied to Ash silo which is around 2 km 

away from the Ash handling system which leads to pressure drop and receives the pressure 

around 5 bar at Silo end. 

Recommendations: 

It is recommended to reduce the cut in pressure to 5 bar and cut off pressure to 6 bar to achieve 

following energy savings.  

Estimated / Calculated Savings 

Description Unit IAC 1A IAC 2A 

Actual loading power consumption of 
compressor 

kW 92.28 93.62 

Average operating loading hours per annum Hours/Annum 7,920 7,920 

Present cut-off pressure set value kg/cm2 7.5 8.0 

Present cut-in pressure set value kg/cm2 6.0 6.5 

Proposed cut-off pressure value kg/cm2 6.0 6.0 

Proposed cut-in pressure value kg/cm2 5.0 5.0 

Unit cost INR/kWh   

Expected savings with pressure optimization % 12% 15% 

Expected power savings kW 10.90 13.93 

Annual energy savings kWh/Annum 86,317 1,10,316 

Annual cost savings INR/Annum 0 0 

Investment INR Nil Nil 

Payback period Months Immediate Immediate 
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10.4 Insulate/ reinsulate the steam line. 
Observation: 

During audit it was the steam line insulation survey was carried out and it was observed that 

steam line in few areas’ insulation is damaged/naked which leads to heat loss. 

Recommendations: 

It is recommended to re insulate/insulate the naked steam line to reduce heat loss which reduces 

the fuel consumption in boiler.   

Estimated / Calculated Savings 

Heat loss due to uninsulated/ insulation damaged 

Description Unit Values 

Surface area to be insulated m2 43.37 

Total heat loss in existing System kCal/hr 149361 

Total heat loss after modified System kCal/hr 4553 

Reduction in heat loss kCal/hr 144808 

Annum operating hours hours 7920 

Annual total heat loss kCal/Annum 1146879298 

GCV of fuel kCal/kg 4122 

Average fuel savings Tonne 278 

Cost of fuel INR/Tonne 7000 

Annual cost savings INR/Annum 1947636 

Investment cost for Insulation INR 303562 

Payback Period Month 2 

 

  



11 Form 2 

 

Oil Gas
Coal, 

Tonnes

Electricity, 

Lakh kWh
Others

1 Arresting the APH air Leakage in boiler 1 1.5  - - - 0.0 0.0 0 15.9 0.0

2 Arresting the APH air Leakage in boiler 2 1.5  - - - 0.0 0.0 0 18.8 0.0

3 Optimize the AHP IAC compressor pressure  setting. Nil  - - - 0.0 0.0 0.0 1.97 0.0

4 Insulate/ reinsulate the steam line. 0.30  - - 5 0.0 0.0 278.2 0.00 0.0

Signature:

Name of the AEA:

Accreditation details:

Seal:

Plant address: SINGARENI THERMAL POWER PLANT (2 X 600 MW), 

MANCHERIAL DIST, TELANGANA STATE PIN – 504216     

Signature: 

Name of the Energy Manager: Mr. P. Veera Brahman             
B. SENTHILKUMAR

Name of the Company: SINGARENI THERMAL POWER PLANT (2 X 600 MW)                                                          
NIN ENERGY INDIA PRIVATE LIMITED

Full Address: PEGADAPALLY VILLAGE, JAIPUR, MANCHERIAL DIST, 

TELANGANA STATE PIN – 504216                                                                         

Contact Person: Mr. P. Veera Brahman

E‐mail address: onmstpp@gmail.com

Telephone/Fax numbers: 9445449277

Form‐2
Details of Energy Saving Measures recommended in the Energy Audit report (2023-2024)

Sl.no Energy Saving Measures

Investment 

Millions 

INR

Reason for not 

implementing the measures

Date of Completion 

of measures/likely 

completion

Life 

cycle 

years

Annual Energy Savings


