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CHAPTER-4 

 

PLANNED MAINTENANCE OF HE UNITS 

 

4.1 For the purpose of studies and analysis of performance in respect of availability of 

H.E. Stations, outage data of 731 generating units installed in 212 Hydro Electric Stations 

was made available by various organizations. The studies indicate that a total of 361303 

hours were utilized for carrying out various types of planned maintenance works to 

facilitate healthy running of generating units. Details of long duration planned outages 

(50 hours and above) are given in Annex-4.1. 

 

4.2 It is observed that capital maintenance was carried out for 56 generating units 

whereas annual maintenance was carried out for 79 generating units. Analysis of various 

types of planned maintenance indicates that while most of the planned outages were for 

periodic maintenance, many of these outages were for carrying out certain 

repairs/modification works also. Details of duration of periodic planned maintenance of 

generator, turbine, auxiliary equipments and civil structures etc. are indicated below in 

Table 4.1.  

TABLE 4.1 
 

DURATION OF PERIODIC PLANNED MAINTENANCE  

PERIOD: 2023-24 
 

S.NO Type of Maintenance 
No. 

of Units 

Duration (Hours)  

Max. for any 

unit  
Average 

1 ANNUAL MAINTENANCE 79 8784.00 702.76 

2 AUXILIARY SYSTEM 3 9.92 4.79 

3 B.F.VALVE 10 168.00 59.53 

4 CAPITAL/3 YEARLY MTCE. 45 3230.00 790.25 

5 CAPITAL MAINTENANCE 11 8784.00 1400.30 

6 CIVI STRUCTURE 1 3.62 3.62 

7 DESILING CHAMBER 1 467.63 467.63 

8 FIREBAY/RESERVOIR 2 204.93 104.97 

9 GENERATOR 43 867.58 90.21 

10 GENERATOR TRANSFORMER 33 464.93 63.11 
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11 HRI/HRC/POWER CHANNEL 1 158.17 158.17 

12 INSPECTION /MTCE 8 373.05 58.90 

13 MISCELLANEOUS 31 261.32 37.70 

14 MONTHLY MAINTENANCE 56 2061.60 90.84 

15 OTHER EQUIPMENT 14 2333.83 307.57 

16 
OTHER PLANNED MAINTENANCE 

WORKS  
86 2294.23 118.20 

17 PAINTING OTHERS 27 2423.85 426.73 

18 PLANNED MAINTENANCE 236 4803.02 708.92 

19 PRESSURE SHAFT/PENSTOCK 14 312.00 99.54 

20 R AND M WORKS 6 3816.00 2996.87 

21 RENOVATION/MODERNISATION 2 215.00 191.50 

22 ROUTINE MAINTENANCE 10 14.47 9.51 

23 RUNNER INSPECTION /REPAIR 2 10.55 9.65 

24 STATOR 3 5432.22 1921.42 

25 SURGE SHAFT 1 3046.43 3046.43 

26 SWITCHING EQUIPMENT 11 592.75 182.52 

27 TESTING/CHECKING 4 16.52 10.32 

28 TRI/TRC/DRAFT TUBE 10 441.98 125.88 

29 TURBINE 13 7401.17 659.31 

30 TURBINE MISC/GOVERNOR 49 1298.06 139.25 

 

4.3    There were a total of 2044 outages due to Planned Maintenance during the Year 

2023-24, out of which about 72.41% were of duration up to 24 hours, while 17.17% of 

the planned outages were of duration more than 10 days and 10.42% of the planned 

outages were of duration from 1 to 10 days. Details giving duration pattern of planned 

maintenance is indicated in Table 4.2 and illustrated in Exhibit 4.1. 
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TABLE 4.2 
 

 

DURATION PATTERN OF PLANNED OUTAGE  

PERIOD: 2023-24 
 

Sl.  

No. 
Duration 

Number of 

Outage 

Maintenance % to total 

number of Outages 

1 more than 10 days 351 17.17 

2 Less than 6 hour 356 17.42 

3 6 to 24 hours 1124 54.99 

4 1 to 10 days 213 10.42 

 Total No. of Outages 2044 100 

 
 

4.4    Planned Maintenance age-wise 
 

Planned maintenance carried out for different age groups of hydro generating units during 

the year 2023-24 is indicated in Table 4.3.  
 

TABLE 4.3 
 

PLANNED MAINTENANCE AGE-WISE  

PERIOD: 2023-24 
 

Sl.  

No. 
Year of Commissioning 

No. of 

Units 

Installed 

Capacity 

(MW) 

Planned 

Outages 

(Hours) 

Non-Availability  

Per Unit  

(Hours) 

1   2023-24 2 60 0 0 

2   2022-23 2 120 0 0 

3 2021-22 7 393 127 18 

4 2020-21 8 510.00 0 0 

5 2019-20 2 300.00 0 0 

6 2018-19 3 140.00 0 0 

7 2017-18 16 795.00 19 1 

8 2016-17 18 1659.00 218 12 

9 2015-16 17 1516.00 190 11 

10 2010-11 to 2014-15  63 4437.02 61414 975 

11 2005-06 to 2009-10 66 7077.00 53293 807 
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12 2000-01 to 2004-05  74 6741.80 38448 520 

13 1989-90 to 1999-2000 86 5769.70 34464 401 

14 1978-79 to 1988-89 124 7259.10 71448 576 

15 1967-68 to 1977-78 81 5279.75 76872 949 

16 Up to 1966-67 162 4724.85 119520 738 

 Total 731 46928.17 456013 624 

 

It is seen that the average non-availability of units due to planned maintenance is 

relatively higher in case of older units commissioned from 2010-11 to 2014-15 (975 hrs. 

/unit) and 1967-68 to 1977-78 (949 hrs. /unit) respectively.  
 

4.5 Analysis based on Planned Maintenance of different types of Turbines 
 

The details regarding non-availability of generating units due to planned maintenance for 

different types of turbines are indicated in Table 4.4 given below.    
 

 

TABLE 4.4 
 

PLANNED MAINTENANCE-TURBINE TYPE-WISE  

PERIOD: 2023-24 

    

Sl. 

No. 
Type of Turbine 

No. of 

Units 

Installed 

Capacity 

(MW) 

Planned 

Outages 

(Hours) 

Non-Availability  

Per Unit  

(Hours) 

1 BULB 26 684.00 4620 178 

2 FRANCIS 421 329666.22 225981 537 

3 KAPLAN 133 4399.05 54590 410 

4 PELTON 149 8818.90 76112 511 

5 FRANCIS 2 60.0 0 0 

  Total 731 46928.17 361303 494 

      

The average non-availability due to planned maintenance was maximum for Francis 

turbine at 537 hrs. /unit followed by Pelton units at 511 hrs. /unit, while it was minimum 

for Bulb units at 178 hrs. /unit. 
 

4.6   Analysis based on Make of Generating Units 

 

About 49.57% of the installed capacity of Hydro has been sourced from indigenous 

suppliers with BHEL alone accounting for about 42.69% of the capacity. The remaining 

49.93 % has been imported from various countries like Japan, Canada, UK and France 

etc. The non-availability due to planned maintenance has been analyzed for generating 
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units both indigenous and imported based on their make/supplier. The details are given 

below in Table 4.5: 

 
 

TABLE 4.5 
 

PLANNED MAINTENANCE-SUPPLIER-WISE  

PERIOD: 2023-24 

 

S. 

No 

Name of 

Supplier/ 

Country of 

Make 

No. of Units  

Installed 

Capacity 

(MW)  

Non-Availability due to 

No.  
% of 

total 
MW 

% of 

total 

Total 

Hours 

Hours/ 

Unit 

A- Indigenous 

1 BHEL 312 42.68 20150.30 42.94 141388 453 

2 Others 54 7.39 3395.50 7.24 28526 528 

  SUB 

TOTAL 
366 49.57 23545.80 50.07 169914 464 

B- Imported 

3 USA 9  1.23 351.00 0.75 8677 964 

4 U.K. 63  8.62 1242.10 2.65 26252 417 

5 France 31  4.24 2179.20 4.64 3605 116 

6 Canada 44  6.02 3132.00 6.67 18631 423 

7 
Russian 

Federation 
26  3.56 2804.00 5.98 34861 1341 

8 Switzerland 21  2.87 797.85 1.70 27030 1287 

9 Japan 76  10.40 6416.20 13.67 28084 370 

10 Other 95 13.00 6460 13.77 45103 475 

    Sub Total 365 49.93 23382.35 49.83 192244 527 

    Total 731 100  46928.17 100  362155 495 

 

It is observed that during the year 2023-24, average non-availability due to planned 

maintenance of the units supplied by BHEL was 453 hrs. /unit.  
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Among the imported generating units, the average non-availability due to planned 

maintenance was the least for units supplied by France (116 hrs. /unit) and was maximum 

for units supplied by Russian Fedaration (1341 hrs. /unit). 
 

4.7 Planned Maintenance – Region-wise 
 

Region-wise non-availability of units due to planned maintenance in respect of various 

hydro power stations is indicated below in Table 4.6 
 

TABLE 4.6 
 

REGION-WISE PLANNED MAINTENANCE  

PERIOD: 2023-24 
 

S.No Region No. of 

Units 

Installed 

Capacity (MW) 

% Non-availability due to 

Planned Maintenance 

1 Northern 260 19774.27 5.57 

2 Western 101 7392 4.61 

3 Southern 246 11747.15 5.26 

4 Eastern 86 5987.75 6.17 

5 North Eastern 38 2027.0 10.05 

  

  
All India 731 46928.17 5.64 

The non-availability of generating unit due to planned maintenance was least in Eastern 

Region (6.17%) followed by Southern Region at 5.26%, whereas it was maximum in 

North Eastern Region (10.05 %) followed by Northern Region (5.61%).   

The average non-availability of hydro electric units due to planned maintenance during 

the year 2023-24 was 5.65% as compared to 4.22% during the year 2022-23. 
 

4.8       Planned Maintenance – Station-wise 
 

The number of H.E. Stations falling under various ranges of non-availability due to 

planned maintenance during the year 2023-42 vis-à-vis 2022-23 is summarized below in 

Table 4.7.    
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TABLE 4.7 
 

       NON-AVAILABILITY OF HE STATIONS DUE TO PLANNED OUTAGES 

(2023-24 VIS-A-VIS 2022-23) 

 
 

% Non- 

Availability 

due to planned 

maintenance 

2023-24 2022-23 

Stations Capacity Stations Capacity 

No. 
% of 

Total 
MW 

% of 

Total 
No. 

% of 

Total 
MW 

% of 

Total 

≤ 5 125 58.96 29204.07 62.23 141 66.82 32446.12 69.26 

>5 to 10 45 21.23 7524.10 16.03 42 19.91 8482.40 18.11 

>10 to 15 22 10.38 6211.00 13.24 14 6.64 2670.65 5.70 

>15 to 20 8 3.77 1679.00 3.58 6 2.84 1570.00 3.35 

>20 to 25 4 1.89 265.00 0.56 3 1.42 1066.00 2.28 

>25 to 30 4 1.89 1562.00 3.33 0 0.00 0.00 0.00 

above 30 4 1.89 483.00 1.03 5 2.37 615.00 1.31 

Total 212 100 46928.17 100 211 100 46850.17 100 

 

It could be seen from above that 125 nos. (58.96% of total) hydro-electric stations had non-

availability factor less than or equal to 5% due to planned maintenance during 2023-24 as 

compared to 141 nos. (66.82% of total) during 2022-23. 
 

Non-availability due to planned maintenance was more than 30% at 4 nos. (1.89% of total) 

H.E. Stations during 2023-24 and which was 5 nos. (2.37% of total) in 2022-23. The 

details of these stations for 2023-24 is given below in Table 4.8. 

 

 

TABLE 4.8 
 

H.E. STATIONS HAVING HIGH PLANNED MAINTENANCE             

FOR THE PERIOD: (2023-24) 
 

Sl. 

No 

Name of 

Station/Utility 

Capacity 

(MW) 

N.A. due 

to P.M.*  

(%) 

Reasons 

1 
KHONDONG HPS / 

NEEPCO. 
50.00 91.17 R AND M WORKS 

2 
KHOPOLI HPS / 

TATA MAH. 
72.00 36.85 ANNUAL MAINTENANCE 

3 
PERIYAR HPS / 

TANGEDCO 
161.00 38.68 PLANNED MAINTENANCE 

 

* N.A. -Non availability, P.M.- Planned Maintenance 

 

41.04% of stations had operational availability lower than 95% on account of planned 

maintenance alone against the normative design/plan annual availability of 95% total 
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during the entire station life.  These utilities need to improve their O&M practices to bring 

down their total outages i.e. planned & forced to less than 5% as per best practices. 
 

It is observed from above that stations may be having high planned maintenance outages 

on account of ageing, O&M management issues, etc. Further, those stations which are 

having continuously high planned maintenance outages over past few years may be 

requiring major repair & maintenance works or Renovation & Modernisation (R&M) 

works for improving the availability, reliability & security of the plant besides providing 

life extension where the assets have outlived their useful life. 

 

4.9  Planned Maintenance – Utility-wise/Sector-wise   

 

Performance of hydro-electric units under various utilities in Central Sector, State Sector, 

and Private Sector with respect to non-availability due to planned maintenance is 

indicated in Table 4.9.  
 

In case of Central Sector, non-availability due to planned maintenance was maximum 

under NEEPCO (1192 hrs. /unit).  
 

In case of State Sector, non-availability due to planned maintenance was maximum under 

OHPC (1194 hrs. /unit).  
 

In case of Private Sector, non-availability due to planned maintenance was maximum 

under TATA MAH (1233 hrs. /unit).  
 

It is also observed that the average duration of planned maintenance in respect of H.E. 

Stations in Central Sector, State Sector and Private Sector is 593 hrs. /Unit, 450 hrs. /Unit 

and 596 hrs. /Unit respectively. 
 

 

TABLE 4.9 
 

SECTOR-WISE/ UTILITY-WISE PERFORMANCE PLANNED MAINTENANCE  

PERIOD: 2023-24 
 

Sl. 

No. 

Organization No. of 

Units 

Installed 

Capacity 

 (MW) 

Planned 

Maintenance 

(Hours) 

Planned 

Maintenance 

per Unit 

(Hours) 

(A) Central Sector 

1 BBMB 28 2956.30 21590 771 

2 DVC 5 143.20 1703 341 

3 NEEPCO. 20 1500.00 23843 1192 

4 NHDC 16 1520.00 5591 349 

5 NHPC 70 5451.20 37875 541 

6 NTPC Ltd. 4 800.00 0 0 

7 SJVNL 14 1972.02 2145 153 
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8 THDC 8 1400.00 5060 633 

Sub Total (CS) 165 15742.72  

(B) Private Sector 

1 ADHPL 2 192.00 1927 963 

2 AHPC (GVK) 4 330.00 298 75 

3 DEPL 2 96.00 281 141 

4 DLHP 1 34.00 0 0 

5 E.P.P.L. 2 100.00 0 0 

6 GBHPPL 2 70.00 1359 679 

7 GIPL 2 110.00 1199 599 

8 GMR BHHPL 3 180.00 438 146 

9 HBPCL 7 1345.00 5245 749 

10 HSPCL 2 100.00 581 291 

11 IAEPL  3 36.00 2330 777 

12 JPPVL 4 400.00 706 176 

13 L&T 3 99.00 951 317 

14 MBPC 2 113.00 866 433 

15 MPCL 2 86.00 1062 531 

16 SEPL 2 97.00 0 0 

17 SKPPPL 2 96.00 0 0 

18 TATA MAH. 15 447.00 18496 1233 

 Sub Total (Pvt.) 60 3931 35739 596 

(C) State Sector 

1 APGCL 2 100.00 3131 1566 

2 APGENCO 34 1796.75 5865 172 

3 CSPGCL 3 120.00 0 0 

4 GSECL 8 540.00 0 0 

5 HPPCL 8 406.00 1103 138 

6 HPSEB 12 372.00 5407 451 

7 JKSPDC 12 1110.00 3509 292 

8 JUUNL 2 130.00 0 0 

9 KPCL 66 3617.20 11928 181 

10 KSEB 47 1864.15 43820 932 

11 MAHAGENCO 24 2406.00 3178 132 

12 MeECL 13 322.00 5485 422 

13 MPPGCL 23 875.00 9025 392 

14 OHPC 31 2039.80 37010 1194 

15 PSPCL 25 1051.00 10627 425 

16 RRVUNL 11 411.00 5366 488 

17 SSNNL 11 1450.00 4642 422 

18 TANGEDCO 69 2178.20 50710 735 
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19 TSGENCO 36 2405.60 1335 37 

20 TUL 6 1200.00 66 11 

21 UJVNL 36 1372.15 16448 457 

22 UPJVNL 15 501.60 7096 473 

23 WBSEDCL 12 986.00 1998 167 

  Sub Total (State) 506 27254.45 227750 450 

All India 731 46928.17 361303 494 
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