CHAPTER – V

THE FUNCTIONING OF THE SMALL HYDEL DEMONSTRATION PROJECTS AND TRENDS IN POWER CONSUMPTION IN TARGET AREAS

As mentioned earlier the Hilly Hydro Project envisaged the setting up of 20 SHPs in various remote locations in the 13 participating States in  the Himalayan and Sub-Himalayan regions.  Of these 20 SHPs as many as 18 had been constructed and commissioned till December 2003.  These demonstration SHPs or sub-projects not only incorporated different technologies specifically suited to the prevailing head and flow conditions in each of the selected locations but were also different in terms of installed capacities ranging from as low as 20 KW to 1 MW.  None of the 20 SHPs however exceeded 1 MW as they were mostly visualized as viable ‘stand alone’ mini power stations serving the needs of a limited area in these remote hilly regions.  These were mainly areas where it was considered infeasible and expensive to supply power through the existing State electricity grids.  However, in States like Himachal Pradesh and Uttaranchal the State electricity grid had already been extended to most of these remote locations inspite of the fact that power supply in these ‘tail end’ locations on the State grid was both unstable and weak.  With the  unstable and weak grid available in most remote locations there was a tendency among most of the demonstration SHPs which were built under the project in these States and mostly in these remote locations, to get grid connected.  This tendency was further reinforced on the basis of the low economic viability of the sub projects due to the very limited load that was available in these areas, and evacuation of excess power during the off peak load periods was in most cases considered to be the more viable option in order to sustain operations and achieve financial viability.  It may be further stressed that grid connectivity did not necessarily mean that the SHP could not function in an isolated stand alone mode. While in some cases such as the SHPs in Raskat, Solang / Kothi and Soneprayag, this was true and the SHPs became totally ‘grid dependent’ for their functioning, in the case of Titang and Juthed the necessary technical modifications were incorporated in order to enable the SHP to switch over from grid mode to isolated mode in accordance with the status and stability of the State grid.  This flexibility has in fact gone a long way in ensuring both the stability and strengthening of the State grid through tail end injection and supplementation of power supply as well as helped to reap the advantages of stand alone or isolated mode operations at the time when the State grid fails or is disrupted, which has been observed to be quite frequent.  This flexibility has also ensured a higher plant utilization rate in the case of these sub-projects as we shall see later in our present discussion.  

GENERAL OBSERVATIONS ON THE FUNCTIONING OF SELECTED SUB-PROJECTS:

Of the 18 SHPs commissioned under the Hilly Hydro Project till December 2003 our field team was able to visit only 10 SHPs.  The team visited 6 demonstration projects located in the districts of Kinnaur, Lahaul & Spiti, Kullu and Chamba in Himachal Pradesh and 1 demonstration project located in Soneprayag of Rudraprayag district, Uttaranchal Pradesh.  Apart from these the team also visited three SHPs developed by private tea plantation companies one in Assam and another two in Darjeeling District of West Bengal. During these visits our field teams systematically collected a whole range of data related to each of the SHPs visited.  The data relating to various aspects of the functioning and organization of these selected SHPs was collected through the canvassing of a detailed developer schedule or questionnaire, specifically designed for the purpose. 

In Table 4.1 we present some general information that we have obtained for selected SHPs that we have visited, while some of the information has been obtained from the detailed project report for these sub-projects, others have been obtained either from the office records of the concerned developer as well as  on the basis of discussion and power station records maintained at the project sites.  

We first of all see that the planned project costs as indicated in the DPRs for these selected SHPs have most often not been exceeded significantly by the actual costs finally incurred for setting up the project.  In most cases it is seen that the actual costs have only marginally exceeded the planned costs except perhaps in the case of the Lingti SHP located in the vary remote and difficult area of Spiti valley.  This excessive cost-over run has been mainly caused on account of severe damage to the civil structures of this SHP due to flash floods that severely damaged the entire diversion weir and completely silted the over two kilometer long covered concrete water channel and the entire desiltation tank.  As a result most of the civil construction had to be undertaken all over again.  Severe siltation and damage resulted in the drastic fall in the required water flow which resulted in the forced shut down of one of the two turbines installed in this plant.  In case of the Kothi SHP too there seems to have been a substantial escalation in costs and though there have been no flash floods or other disruption here discussions revealed that the transportation of building materials and equipment turned out to be more expensive and  time consuming because of the improper access road from the main road  down to the power house site.  This problem was compounded during the construction phase by the denial of proper access road by the Forest  Department which even now continues to intermittently  raise various objections that have been a constant source of concern and harassment for the State Nodal Agency that has developed the project.  

	Table 4.1 : General Information on Selected SHP Sub Projects
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	Solang
	687.2
	690.61
	Jun-99
	Jan.2002
	June.02
	June.02
	June.02
	30 Years
	Aug.00
	1.80
	2.25
	9
	1
	7
	1
	7
	2
	51000

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Titang
	459
	444
	Nov-00
	Dec. 2001
	Dec.01
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	Feb.02
	40 Years
	Oct.00
	1.80
	2.50
	9
	4
	2
	3
	4
	5
	37300

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	
	 
	 

	Raskat
	486
	498
	Dec-99
	Jan.2001
	Aug.01
	Aug.01
	Aug.01
	40 Years
	Aug.00
	1.82
	2.50
	9
	1
	2
	6
	7
	2
	44500
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	485
	458
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	NA
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	NA
	NA
	NA
	NA
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	190
	272
	NA
	NA
	June.01
	June.01
	June.01
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	NA
	2.06
	2.50
	8
	1
	3
	4
	5
	3
	33769

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Juthed
	90
	123
	NA
	NA
	Dec.00
	Dec.00
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	Not Signed
	NA
	2.30
	2.50
	4
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	2
	1
	0
	4
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	N.C.
	No PPA
	Captive 
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	Captive Use
	2
	0
	0
	2
	2
	0
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The Table 4.1 also gives us a rough idea regarding the time period taken to construct and finally commission some of these SHPs.  We could  get a rough idea regarding project execution time in the case of only 5 out of the 10 SHPs we visited as information regarding the dates on which civil construction commenced was not made available to us in case of the remaining five.  While the Titang sub project was constructed and commissioned in just 15 months the Raskat SHP took around 20 months to come on line while the Chamong SHP took 28 months to become operational.  The Solang SHP was constructed and commissioned in 36 months.  The longest time period for execution of the project was in the case of Soneprayag which took 56 months to be finally commissioned, surprisingly there does not seem to have been any escalation in costs in spite of the long execution period in fact the actual cost incurred is reported to be less than the estimates provided in the DPR for this project.

What seems to be rather disturbing is the fact that while power purchase agreements which were required to be entered into before commissioning have been entered into between the developer and the HPSEB only in the case of three demonstration SHPs, these have been projects taken up either by the private or the NGO developer, in the case of three other state run projects developed by HIMURJA namely Lingti, Kothi and Juthed no power purchase agreement has been entered into though the SHPs have been evacuating power and feeding the State grid ever since these projects were commissioned.  Though the records of power evacuated by these SHPs developed and owned by HIMURJA is being maintained regularly no payments have been made so far by the HPSEB to the State Nodal Agency, thereby weakening its financial autonomy and self sufficiency and thus maintaining its status as a mere appendage to the parent power department.

The estimated or anticipated cost of generation per unit has also been indicated in the DPRs these are however based on a number of assumptions which are likely to hold only after stable and regular optimum generation is achieved while they seem to be in the range of Rs. 1.65 to Rs. 1.80 per Kwh for SHPs ranging from 400 KW to 1 MW capacities, the estimated costs of generation seem to be higher in the lower capacity range of 100 to 200 KW SHPs though there are some exceptions such as the Kalmoni SHP and the Soneprayag SHP.  The rate at which power is purchased by the HPSEB at present is Rs. 2.50 per Kwh while in Uttaranchal the State Power Corporation purchases each unit at a lower rate of Rs. 1.70 per Kwh.  This differential does provide the basis for long term viability of the SHPs but for the moment with most SHPs not having achieved a stable optimum generation of power the costs of generation per Kwh are likely to be higher than estimated on the basis of assumption relating to ideal conditions.  

OPERATING HOURS AND PLANT RECORD OF SELECTED SHPs :

The selected SHPs that our team visited had at the time of our visit operated for various periods of time after each of them had been fully commissioned.  A wide range of operational data is recorded in great detail on an hourly basis in the daily log books of the power station.  This data has been recorded and maintained in each of the SHPs from the date of final commissioning of that power plant. 

In Table 4.2 we have compiled for each of the selected SHPs and for their respective operating periods (which as mentioned earlier has varied according to their date of final commissioning) the actual operating hours as compared to the potential operating hours that were available for power generation, the difference between these provides us with the plant idling hours for each selected SHP.  We are thus able to get a clear idea of the number of hours the plant idled as compared to the potential operational hours that were available to it.  Unfortunately we were not able to obtain the relevant data in the case of two of the ten sub projects we selected and visited namely Lingti and Pussimbing, in fact both these SHPs were non operational during our visit and were reported to have been so or only partially operational for quite a long period of time, due to various civil and mechanical snags.  

Turning to the actual figures compiled in Table 4.2 we find that the proportion of plant idling time to the potential operating time available has been fairly high in the Chamong, Solang and Kothi sub projects.  They are also found to be moderality high in the case of Titang, Juthed and Soneprayag sub projects.  However in the case of Kalmoni and Raskat plant idling hours as a proportion of potential operational hours available has been exceptionally low.  It may be stressed that while Raskat had functioned for a relatively longer period of 24 months, the Kalmoni sub project had operated for only 4 months at the time of our visit, but irrespective of the different periods of operation both these plants had idled for only a little over 1 percent of the total time of operation available to each of them, perhaps indicating both the high quality of equipment and manpower in these sub projects. 

	Table 4.2 : OPERATING HOURS AND PLANT IDLING FOR SELECTED SHPS

	
	
	
	
	
	
	
	
	
	

	Name of
	Actual
	Period of
	No. of 
	No. of 
	Potential
	Actual 
	Plant 
	% of Actual
	% of Plant

	Sub Project
	Capacity
	Operation
	Months 
	Days
	Operational
	Operational
	Idling
	Operational Hrs
	idling hrs to

	 
	Installed
	 
	Operated
	Operated
	Hours
	Hours
	Hours
	to Potential
	Potential

	 
	 
	 
	 
	
	 
	 
	 
	Operational Hrs
	Operational Hrs

	SOLANG
	1000 KW
	July02-Sep03
	15
	433
	10447
	3247
	7200
	31.08
	68.92

	TITANG
	800 KW
	Feb02-Sep03
	20
	601
	14424
	9230
	5194
	63.99
	36.01

	RASKAT
	800 KW
	Aug01-July03
	24
	730
	17520
	17280
	240
	98.63
	1.37

	SONPRAYAG
	500 KW
	Dec02-Oct03
	11
	330
	7920
	5682
	2238
	71.74
	28.26

	LINGTI
	400 KW
	             Data not available yet 
	 
	 

	PUSSIMBING
	200 KW
	              Data not available yet  
	 
	 

	KOTHI
	200 KW
	July01-Aug03
	26
	792
	19008
	8428
	10580
	44.34
	55.66

	JUTHED
	100 KW
	Jan01-Sep03
	33
	1003
	24072
	16413
	7659
	68.18
	31.82

	KALMONI
	100 KW
	June03-Sep03
	4
	104
	2328
	2303
	25
	98.93
	1.07

	CHAMONG
	100 KW
	June03-Aug03
	3
	78
	2208
	420
	1788
	19.04
	80.96


The fairly high levels of plant idling are mainly on account of shut downs caused by water flow, electro-mechanical snags, or grid failures.  While in Solang the high levels of plant idling time have been reported as being caused by electro-mechanical faults specially with the alternator, the problem in Chamong has been mainly due to the faulty governer.  In Kothi, Soneprayag and Titang SHPs the problem of plant idling time is mainly caused by the frequent breakdowns in the State grid to which these plants are connected.  It may be mentioned that high velocity winds coupled with the long spans of these transmission lines lead to frequent short circuiting and tripping of the power plants.  These problems of frequent grid disruption is relatively more serious in the Titang sub project area.

CAUSES OF SHUTDOWNS RESULTING IN LOSS OF OPERATING HOURS IN SELECTED SHPs :

As mentioned above plant shut downs can occur on account of two major sets of problems.  The first cause of plant shutdowns is grid instability.  Here either the grid frequencies do not match the permissible frequency range required to synchronize the plant for evacuation or in other cases the plant does not operate as the grid is altogether not available.  

In Table 4.3 we have obtained data on the frequency, duration and causes of shutdowns for only 7 of the 10 SHPs that we have visited.  The Titang SHP which has operated for a period of 20 months has experienced the largest number of shutdowns.  In the operating period of 20 months the Titang power station is reported to have shut down 1787 times.  While there were as many as 81 shut downs per month on account of grid failure, as well as, other water flow and electro-mechanical snags.  Of the 5193 hours that the plant lost due to shut downs as many as 3599 hours was lost due to the instability or absence of the grid.  The hours lost due to other reasons was 1594.  

	Table  4.3 : CAUSES OF SHUT DOWNS AND LOSS OF OPERATING HOURS IN SELECTED SHPS
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	Sub Project
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	Total
	per month
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	(Hrs)
	(Hrs)
	(Hrs)
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	SOLANG
	15
	154
	110
	264
	10.27
	7.33
	135
	7065
	7200
	1.87
	98.13

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TITANG
	20
	1629
	158
	1787
	81.45
	7.90
	3599
	1594
	5193.63
	69.3
	30.7

	 
	 
	 
	 
	
	 
	 
	
	 
	 
	 
	 

	RASKAT
	24
	NA
	NA
	 
	 
	 
	 
	240.00
	240
	0.00
	100.00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SONPRAYAG
	11
	716
	46
	762
	65.09
	4.18
	1601
	637
	2238
	71.55
	28.45

	 
	 
	 
	 
	
	 
	 
	
	 
	 
	 
	 

	LINGTI
	               Data not available 

	PUSSIMBING
	                Data not available

	KOTHI
	26
	NA
	NA
	
	 
	 
	1097
	9483
	10580
	10.37
	89.63

	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 

	JUTHED
	33
	355
	69
	424
	10.76
	2.09
	1809
	5850
	7659
	23.62
	76.38

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	KALMONI
	4
	2
	10
	12
	0.50
	2.50
	2
	23
	25
	9.52
	90.48

	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 

	CHAMONG
	3
	0
	1
	1
	0.00
	0.33
	-
	1788
	1787.6
	-
	100.00

	 
	 
	 
	 
	 
	 
	 
	-
	 
	 
	 
	 

	Note :   *  Other factors are Electro Mechanical Snags, Water Flow Snags and Maintenance
	
	
	
	


It is thus seen that the instability and failure of the grid was the major cause of plant shutdown in the case of the Titang SHP.  A similar situation seems to have prevailed in the case of the Soneprayag SHP.  Here again the frequency of grid failures and grid instability has been as high as 65 per month for the operating period of around 11 months.  The Soneprayag SHP has thus lost over 71 percent of its operating time due to grid instability and grid failure.  

In the case of the Solang, Kothi and Juthed SHPs the grid seems to be relatively more stable.  Shut downs have been caused mainly due to water related or electro-mechanical problems in the case of these SHPs with over 75 percent of the operating time being lost due to shutdowns caused by these other factors*.  

While frequent electro-mechanical snags are a cause for concern in some of these SHPs major problems with some components, and the availability of spares and timely replacement are issues that need to be carefully reviewed if these SHPs are to function normally and at their respective optimum capacities.  

POWER GENERATION/ EVACUATION AND PLANT USE EFFICIENCY IN SELECTED SHPs

The selected SHPs visited by our field teams provided us with figures relating to the total number of operating hours that each station functioned after full commissioning but also the number of units of power that were evacuated during the operating period for each plant.  Given the installed capacity of each plant, it is thus possible during the hours of operation recorded in each case to estimate the potential power capable of being generated and to then compare these figures with the actual generation of power recorded for these operating hours.  This would provide us with a measure of the plant use efficiency for each SHP for which data was made available to us.

The figures compiled for various selected SHPs in Table 4.4 for power actually generated as compared to what could potentially be generated through the capacity installed in the case of each selected SHP shows that the plant use efficiency has been fairly high in the case of Titang, Raskat and Kothi sub projects.  This is encouraging because the stability and availability of the grid in the case of Titang SHP has been far from satisfactory.  This is mainly on account of the fact that the Titang SHP has been able to operate on a stand alone basis even when the grid was not available.  The Kothi SHP however does not have capabilities of operating on a stand alone basis but in spite of its grid dependence it has achieved high plant utilization efficiency this has been due to the grid being more stable and better maintained in the area.  

Table 4.4 :  POWER GENERATION/ EVACUATION AND PLANT USE EFFICIENCY IN SELECTED SHPS

	Name of
	Potential
	Total
	Actual Unit 
	Actual Units
	Potential
	Plant

	Sub Project
	Operational
	Operational
	generated
	Power
	Power
	Use

	 
	Hours
	Hours
	Kwh (Units) 
	Generated
	generated
	Efficiency

	 
	 
	 
	 
	per Hour
	Kwh (Units)
	(%)

	SOLANG
	10447
	3247
	2534552
	780.58
	10447000
	24.26

	TITANG
	14424
	9230
	4362092
	472.58
	11539200
	37.80

	RASKAT
	17520
	17280
	5728862
	331.53
	14016000
	40.87

	SONPRAYAG
	7920
	5682
	989622
	174.17
	3960000
	24.99

	LINGTI
	 
	 
	 
	 
	 
	 

	PUSSIMBING
	 
	 
	 
	 
	 
	 

	KOTHI
	19008
	8428
	1489754
	176.76
	3801600
	39.19

	JUTHED
	24072
	16413
	532329
	32.43
	2407200
	22.11

	KALMONI
	2328
	2303
	12234
	5.31
	232800
	5.26

	CHAMONG
	2208
	420
	1518
	3.61
	220800
	0.69


In the case of the Solang SHP though the plant is connected to the 33 KVA grid which is reported to be very stable, the plant has had to face a series of problems related to its electro-mechanical equipment.  This has been the major constraining factor and has reduced plant use efficiency.  It is also reported that with the complete replacement of defective electro-mechanical equipment which was damaged the Solang plant has achieved higher generation and is now functioning in a satisfactory manner raising the plant use efficiency significantly. 

It should also be mentioned that while the plant use efficiency in the case of the two tea plantation based SHPs at Kalmoni in Assam and Chamong in Darjeeling, West Bengal the generation has been limited mainly on account of the low loads that are available during the off season for the tea growers. This load is likely to go up during the next peak tea processing season and thereby higher plant use efficiency is likely in both these projects where power is in captive use and provided to the private plantation grid.  It should also be noted that the installed capacity in both these locations is currently in excess of the present load and utilization of power within the plantations and thus it is not surprising that the plant use efficiency is found to be rather low.  However in spite of the very limited operating period that has been available in these plantation based SHPs due to their recent commissioning it is reported that the limited electric power that has been generated has effectively replaced the use of diesel oil that was being used to generate power for various applications.  It is reported that as much as 50 thousand liters of diesel has been substituted by hydel power during one tea processing season alone in the case of Chamong project.  In Kalmoni too there has been a significant saving of diesel during the relatively brief operation period for the SHP, and saving of diesel is expected to further improve in the next tea processing season.

It may be thus concluded that even though there has been no significant replacement of fire wood and other fossil fuels in the case of SHPs in the Western Himalayan regions visited by our team there seems to be much greater scope for the effective substitution of fossil fuels within the tea plantation projects.  It is also fairly clear from our discussion that with the availability of hydel power in the North Eastern States one could expect a significant shift from the predominant practice of ‘Jhum’ or shifting cultivation to more settled forms of scientific and irrigation based agriculture particularly in the North Eastern States where shifting cultivation is still widely practiced and is leading to severe environmental problems.  

TRENDS IN ELECTRICITY CONSUMPTION IN SOME SELECTED SUB PROJECT TARGET AREAS :

Having briefly looked into the functioning of selected SHPs and also having seen that some of these which were commissioned relatively earlier than others, and have been a operation for fairly long periods of time, it would not be unreasonable to expect that the overall power situation in the target areas catered to by these SHPs or at least those habitations falling within a fairly close range of these SHPs would have experienced an improvement in power supply.  The general perception of the sampled population in such areas has been that both the quality and regularity of power has improved significantly.  Our discussions with the sampled population during the field visits confirmed these perceptions regarding power supply.  We thus considered it worth while to substantiate these perceptions on the basis of empirical data, to the extent possible.  

The stable and regular operations of the SHPs over a period of time, at least after their initial ‘teething problems’ had been overcome, was expected to stabilize and supplement the availability of power in the target area.  It was expected that the infusion of power by the SHPs into the local grid would not only strengthen and stabilize the grid, particularly its ‘tail end’ or extremities but also lead to increases in electricity consumption in these areas.  In such a situation one would logically expect the consumption of electricity in these areas to improve significantly as more people in these areas would invest in and adopt the use of electrical appliances and gadgets that would otherwise not be used in the event of power supplies being unstable and erratic. 

The records pertaining to electricity consumed in each target area is usually maintained at each sub-station/ transformer through which the concerned area is served.  Each of these sub-stations/ transformers normally caters to all the consumers in a large village panchayat or at times a group of smaller hamlets or villages belonging to a panchayat.  While the power consumption for each individual electrified household is recorded and monitored through individual electricity meters installed for the purpose, the total power drawn from each sub-station/ transformer is also recorded and monitored by the State Electricity Authority or utility that transmits and distributes power.  The data on power consumption is thus available for each sub-station/ transformer in the target area and further more for three distinct categories of consumers namely domestic consumers, institutional consumers, and commercial consumers.  

It was felt that the overall trends in the average monthly, bi-monthly or quarterly consumption of electricity in a few carefully selected settlements or villages in the target area for comparable periods prior to and after the setting up of the SHP would provide us with the means of confirming whether there had been any impact in terms of improved power consumption due to the setting up of the SHPs.  Normally a target area extends over a distance of 8 to 12 kilometers on either side of the point at which the power generated by the SHP is fed or infused into the grid.  

	Table 4.5 : TRENDS IN ELECTRICITY CONSUMPTION IN SELECTED TARGET AREAS

	
	
	
	
	
	
	

	Name of Sub-Project / SHP and Location

 
	Date of Commencement
of Power Generation
and Operational Status

	Reference Period Prior
to Commencement
of Power Generation

	Reference Period
After  Commencement
of Power Generation

	Average Bi-Monthly Power
Consumption Prior to
Commencement of
Generation  (in units)  *
	Average Bi-Monthly Power
Consumption After
Commencement of Power
Generation (in units)  *
	Percentage change in Power Consumption
Prior to and After
Commencement of
Power Generation (in %age)

	Titang
	February, 2002
	March, 01 - Jan, 02
	Feb, 02 - July, 03
	22838
	30038
	32

	Kinnaur Dist., H.P.
	
	 
	
	 
	
	 

	Lingti
Spiti Sub-Div.,

Lahaul & Spiti Dist.,  HP
	Commissioned but 
	March, 01 -Jan, 02
	Feb, 02 - July, 03
	7315
	5618
	-23

	
	
	
	 
	
	 
	 

	Kothi
	June, 2001
	May, 99 - May, 01
	June, 01 - Sept, 03
	12271
	13152
	7

	Kullu Dist., H.P.
	 
	
	 
	
	 
	 

	Juthed
	December, 2000
	May, 99 - Nov, 2000
	Dec, 2000 - Sept, 03
	1184
	1743
	47

	Chamba Dist., H.P.
	 
	
	 
	
	 
	 

	Raskat
	August, 2001
	N.A.
	N.A.
	 
	 
	 

	Kullu Dist., H.P.
	 
	
	
	
	 
	 

	Solang
	June, 2002
	N.A.
	N.A.
	 
	 
	 

	Kullu Dist., H.P.
	 
	
	
	
	 
	 

	Soneprayag
	December, 2002
	N.A.
	N.A.
	 
	 
	 

	Rudraprayag Dist., 
	 
	
	
	 
	 
	 

	Uttaranchal
	 
	
	
	 
	 
	 

	Kalmoni
	June, 2003
	N.A.
	N.A.
	
	 
	 

	Kamrup Dist., Assam
	 
	
	
	 
	 
	 

	Chamong

Darjeeling Distt., W.B.
	Commissioned but 
	N.A.

	N.A.

	 
 
	 
 
	 
 

	Pussimbing
Darjeeling Dist., W.B.
	Commissioned but not fully operational 
	N.A.
	N.A.
	 
	 
	 

	
	
	 
	 
	 
	 
	 


Figures relates to selected Sub-Stations/ Transformers in Target Area of the SHP

Source : HSEB, Himachal Pradesh. (Obtained from concerned SDO of the Target Area
The geographical dimensions of each target area also depends on the installed capacity of each SHP with higher capacity SHPs catering to or covering a larger target area, and a larger number of habitations in that area.  

We have first of all confined our attempt at estimating trends in power consumption to very select habitations within a sub project target area.  We have thus limited ourselves to only the data pertaining to two or three sub stations which serve the needs of two or three villages in each of the sub project target areas that we have selected for our field survey.  Secondly we have also confined this exercise to those SHPs that were commissioned relatively earlier such as the Juthed sub project which was operational in December 2000, the Kothi sub project which started regular generation of power in June, 2001 and the Lingti and Titang sub projects which was commissioned in January, 2002.  

As seen in Table 4.5 we have obtained and compiled the average bi-monthly power consumption for a few sub-stations/ transformers in each of these selected SHPs target areas.  These figures have been compiled for two distinct and fairly comparable reference periods, one for the period prior to the commissioning of the concerned SHP and the other for the period after the commissioning of the SHP. 

As seen in Table 4.5 the average bi-monthly consumption of electricity in selected sub-stations/ transformers in the Titang sub project target area was 22838 Kwh (units) in the period March 2001 to January 2002 (ten months) prior to the commissioning of the Titang SHP.  The bi-monthly average consumption of electricity however increased significantly for the same sub-stations/ transformers for the post commissioning period February 2002 to July 2003 (17 months) to 30038 Kwh (units).  The post commissioning average bi-monthly electricity consumption as compared to the pre commissioning average bi-monthly electricity consumption increased by as much as 32 percent in the case of the selected sub stations served by the Titang SHP.  Similarly in the case of selected sub stations served by the Juthed SHP the average bi-monthly electricity consumption increased by as much as 47 percent in the post commissioning period.  In the case of selected sub stations catered to by the Kothi SHP the increase in the average bi-monthly electricity consumption in the post commissioning period as compared to the pre commissioning period was only 7 percent which does not seem very significant and could have been due to the normal growth rates in electricity consumption that exists in the case of supplies through the normal State grid.

In the case of the Lingti SHP however the average bi-monthly consumption of electricity in the selected sub-stations/ transformers was 7315 Kwh for the period of March 2001 to January 2002 prior to the commissioning of the project but for the post commissioning period the bi-monthly average dropped to only 5618 Kwh which was a drastic reduction in average power consumption of as much as –23 percent.  This can only be explained by the fact that the power supply situation which was already quite critical prior to the commissioning of the Lingti project further deteriorated in the post commissioning period as the Lingti project was constantly constrained from power generation due to various snags.  It was seen in the earlier section that the Lingti project suffered severely on account of flash floods that badly crippled its weir, the siltation of water channels seriously affected water flows, and caused nozzle blockages through severe siltation.  As a result this SHP has never been able to generate stable power till date.  This perhaps reflects the negative impact that this SHP has had on the target areas expected to be served by it.  Since the 22 KVA grid that originates in Pooh in Kinnaur extends to the Spiti valley and is fed by the Titang SHP before it enters Spiti, it is reported that the tail end injection of power by the Titang SHP has at least provided some relief to the bordering areas between the two districts and thus halted the further deterioration of the power situation in parts of Spiti which are closer to the Titang target area.  However it seems that unless the Lingti SHP starts regular generation the situation in the Spiti valley is likely to continue to be critical if not deteriorate further specially during the difficult winter months in this remote area.  

It needs to be stressed that the consumption of electricity normally grows in practically all areas as more and more persons realize the benefits of electrical power as compared to other less cleaner and perhaps less accessible and depletable energy sources. This normal or natural growth of electrical energy consumption has been particularly impressive in the hilly States which have extended electrification to fairly remote rural areas.  States such as Himachal and Uttaranchal thus claim to be fully electrified with practically all habitations connected to the State electricity grids that have been extended at enormous cost to most of the remote village habitations. Through most of these habitations are thus electrified the power supply in these places is far from stable and regular.  In each of the selected target areas we have considered, there has been a natural or normal rate of growth in power consumption even in the absence of any supplementary power having been made available through the setting up of the SHPs.  We have thus gone a step further in our exercise related to pre and post project power consumption in selected sub stations/ transformers in the SHP target areas by estimating the rate of growth in the average bi monthly electricity consumption during the pre project reference period and comparing it with the rates of growth in the average bi-monthly electricity consumption for the same set of sub-stations/ transformers in the post project reference period.   

	Table 4.6 : TRENDS IN PPE AND POST PROJECT POWER CONSUMPTION IN SELECTED SUB-STATIONS/ 

	                    TRANSFORMERS IN TARGET AREAS
	
	
	
	

	
	
	
	
	
	
	
	

	Name of 
	Date of
	Reference Period
	Average Bi-monthly
	Reference Period 
	Average Bi-monthly
	Rate of change of
	Rate of change of

	Sub-Project
	Commencement
	Prior to
	Power Consumption
	After Commencement 
	power consumption
	Bi-monthly Power
	Bi-monthly Power

	 
	of Power
	Commencement of
	Prior to commencement
	of Power Generation
	after commencement
	consumption Prior to
	consumption after

	 
	Generation
	Power Generation
	of Power Generation
	by SHP
	of Power Generation
	Commencement of
	commencement of

	 
	
	By SHP
	(in units)
	
	(in units)
	Power Generation
	Power Generation

	 
	
	
	
	
	
	(% age)
	(% age)

	Titang
	 
	 
	 
	 
	 
	
	 

	(As Observation
	February, 2002
	March, 01 - Jan, 02
	22838
	Feb, 02 - July, 03
	30038
	32
	72

	 Group)
	 
	
	 
	 
	 
	
	 

	Lingti
	Commissioned but
not fully operational
 
	 
	 
	 
	 
	 
	 

	(As Control 
	
	March, 01 -Jan, 02
	7315
	Feb, 02 - July, 03
	5618
	36
	2

	 Group)
	
	 
	 
	 
	 
	 
	 

	Kothi
	 
	 
	 
	 
	 
	
	 

	(As Observation 
	June, 2001
	May, 99 - May, 01
	12271
	June, 01 - Sept, 03
	13152
	5
	18

	 Group)
	 
	 
	 
	 
	 
	
	 

	Juthed
	 
	 
	 
	 
	 
	 
	 

	(As Control
	December, 2000
	May, 99 - Nov, 2000
	1184
	Dec, 2000 - Sept, 03
	1742
	5
	17

	Group
	 
	 
	 
	 
	 
	 
	 


For the selected sub station/ transformers in the Titang target area we find that during the pre project reference period between March 2001 and January 2002 the rate of growth of bi-monthly average consumption has been around 32 percent this normal or natural rate of growth in the pre project period in this area is by itself fairly high and is due to the fact that the local rural economy is considerably diversified and thus provides greater scope for increased energy use as seen in Table 4.6.  What is perhaps more significant is that the rate of growth of average bi-monthly power consumption in these selected sub stations/ transformers for the reference period from February 2002 to July 2003 has sharply increased to as much as 72 percent an increase of nearly 30 percent as compared to the pre project situation.  Similarly for both the selected sub stations/ transformers in the Kothi and Juthed sub project target areas it is seen that  the pre project growth rates which were a mere 5 percent in both cases have significantly changed to 18 and 17 percent respectively an increase of 13 and 12 percent respectively as compared to the normal or natural pre project growth of electricity consumption of 5 percent.  This perhaps convincingly substantiates our earlier results and goes to show that in three out of the 4 SHPs for which we have carried out this limited exercise, the post project impact on the average bi-monthly power consumption has been quite significant thereby reinforcing the contention that the setting up of the SHPs have made a significant impact in the target areas.  In the case of the Lingti SHP however the impact on power consumption has been clearly negative.  While the normal or natural growth of power consumption in the selected sub stations/ transformers in the Lingti target area was as high as 36 percent in the pre project reference period from March 2001 to January 2002 it deteriorated sharply to a mere 2 percent in the post project reference period from February 2002 to July 2003.  With the Lingti SHP still crippled by serious operational snags and unable to produce the much needed power, the power situation in Spiti has deteriorated significantly.  Here again but in a rather negative manner the impact of the SHP is clearly evident.  

* In the case of the Kothi SHP heavy snow fall at the SHP site and lack of a proper access road to the plant has often impeded the timely deployment of operating staff, thereby affecting operations. 
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