STATEMENT OF ACTION TAKEN ON THE RECOMMENDATIONS OF REPORT OF THE COMPTROLLER AND AUDITOR
GENERAL OF INDIA ON PUBLIC SECTOR UNDERTAKINGS FOR THE YEAR ENDED 31 MARCH 2018.

Sl | Par Recommendation Action Taken by Government

fl 21 |Intr0duct10n

o gl |Smc111 Hydro Electric Projects (SHEPs) are benign dnd
clean source of energy. Thercfore, Governments give|
'more importance to SHEPs through various ﬁnancml:
‘supports and policy initiatives. As of March 2012, there|
'were 19 SHEPs in the State with an installed capacity of|
1145.65 MW. The Small Hydro Power Policy, 2012
‘announced by the Government of Kerala (GOK)
‘anticipated additional capacity of 390 MW including
150 MW through private participation by the end of
‘March 2017.

P

Kerala State Electricity Board Limited (KSEBL) identi-|
! fied 151 potential sites and envisaged implementing 22|
ISHEPS with total capacity of 148 MW during the twelfth|
five-year plan (2012-17) as shown in Appendix 2. ‘
‘Against this target, KSEBL commissioned seven SHEPS
'with capacity of 39.35 MW, while six SHEPs with total
icapa(:lty of 66.50 MW were in progress as of March.
:2018.In respect of the remaining nine SHEPs with cap'z--
city of 45 MW, no work was taken up as of March 2018. |



imentation of SHEPs was in accordance with relevant|

A
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In order to ascertain whether the planning and imple-|

Acts, rules, notifications efc. and to evaluate the per-
formance of the commissioned SHEPs, Audit selected
three SHEPs each from the completed and the on-going
projects.

2.2
|

- Audit findings |
‘Audit findings on the implementation of six sclected |
SIIEPS are dmcussed in the %ucceedmg paraglaphs

Plannmg for implementation of projects
:Deﬁcient Detailed Project Reports : |

'SHEPs are eligible for financial assistance from Mirt=
listry of New and Renewal Energy (MNRE) at the rate of ;
'Rs.3.50 crore per MW limited to Rs.20 crore per project.
| KSEBL took up all the SHEPs with MNRE assistance. |
'In order to be eligible for the financial assistance, the
.implementing agency has to follow the guidelines pre-|
'scribed by MNRE. According to the guidelines, a De-e
‘tailed Project Report (DPR) shall be prepared based Onl
.detailed surveys and investigation to assess the techmcaH
Eand financial feasibility of the project before its execu-!
|t1on Audit observations on preparation of DPR are dlS—:
Icusscd n Paragraph 2.3.1and2.3.2. '

§
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' Defective financial appraisal KSEBL has an obhgatlon to supply unmterrupted power f0r|
| As per the guidelines issued by the MNRE, the financial domestic, irrigation and industrial purposes. The state 1s facmg‘
‘viability of an SHEP was to be assessed by computing jacute shortage of internal generation.  The increase ‘
'the Payback Period (PBP), Net Present Value (NPV), In- |electr1c1ty consumption has led to a sharp increase in energy |
‘ternal Rate of Return (IRR) or Debt Service Coverage'demand. To address this issue, Government of India had’
' Ratio. For considering a project financially feasible, the 'announced various incentives for promotion of hydro electric,
NPV should be positive and the IRR should not be less: generation in the country.
'than the cost of capital. As per the DPR, the cost of cap-| -
\ital was 10 per cent. If the projects mentioned in the audit para would not have been:
- ‘implemented citing the non-viability, based on certain financial | |
Audlt observed that by adopting incorrect criteria and tools, we cannot harness the gift of nature which otherwise |
‘methodology, four financially unviable projects were|would have ended up in Arabian Sea as unutilized. Techmcali
'selected for execution as detailed i Table 2.1: \viability parameters such as E/C ratio, Plant Load Factor may i
i 'have outweighed the financial parameters while evaluating thei
| 'viability of a hydro electric project for implementation. Even|
‘though the financial parameters are not that much attractive it|
;Was felt, wise
| =
. Table 2.1: Details of defects in financial appraisal of |10 go ahead with the project in terms of good values of E/c ratio |
SHEPs Iand PLF. Therefore the hydel projects have to be assessed not

Defects in financial appraisal | only ibased on viability but based on the performance also.

- Narr_l_;a of the |

SHEP

| Barapole

! L Baranolc SHEP i
!' For calculating the IRR equity. | The Project was commissioned in 2016 and could generate?
, ; capital alone was considered 1Il‘I 20MU in 2016-17 water year though generation commenced
| ~ stead of the total estimated pro- 'latc after erection works. In 2017-18 the KSEBL could harness |
ject cost (TPC), while the NPV | 4 Ny which is more than envisaged generation.

|
! - Wwas not calculated. 'The IRR is calculated based on the equity and the IRR obtained ;
e Based on the TPC, the NPV is 25.6%.

Viability of the project was also checked by:
would become negatwc




MAdyanpara i. Financial v1ab111ty was assessed | Wlll be paid back in 15" year of operation.

| i, Rs ( ) 5 23 lec..;_r_la__.___‘ levellised tariff and payback period. The project was taken up
1. The IRR (8.75 per cent) would! as Clean Development Mechanism (CDM) project to make it
Fa“ below the cost of capital _qv1ab1_e as mentioned in the order for according Administrative

ey 1| Sanction. MNRE grant of Rs.8.1 Crore out of which Rs.7.29

The cash inflows for assessing||crore has been received which is not considered in financial

NPV/IRR - were worked out|i,nalysis. By considering this MNRE grant and CDM benefit,

based on the power purchase |y, project would have been financially viable also. So it can be

cost of KSEBL (Rs.5.50 per| oncluded that Barapole is viable in all respects.

unit) which was higher than the| : i

average realisation of Rs.3. SoliKakkavam SHEP |
| per unit at the time of prepara- | This project had generated 9.15 MU in 2020-21 and 9.90 MU
| tion of DPR. |in 2021-22, which itself depicts that the project was viable from |
* Based on the average realisation | e operational point of view. The generation data in support of

(for the year 2008), the NPV of |the same is appended as Annexure. '

the SHEP would be Rs.(-)5. 35| :
| - crore. | Adyanpara SHEP
e Similarly, IRR of the SHEP| Revised DPR of Adyanpara SHEP was prepared in October
- would become 8 per cent Whl(ﬁﬂ 2010. As per the DPR, Cost of energy is worked out as|
. was less than thc cost of capital. 'RS 4.22/Unit and the entire amount for the project with mtcrcst|

Kakkayam

'~ based on PBP alone by adopting | '
levelised tariff (Rs.3.83 per umt) Payback Period (PBP) method is also one of the method for

| without evaluating the NPV and| checking financial viability. In this case the payback is only 15,
| IRR. Iyears Again yearly increase in tariff and MNRE grant of
' Rs.3.15 Crore received are also not considered. By adopting

'- Audit noticed that the NPV of the | yearly

project based on average redhsa-:-
' tion (Rs.3.38 per unit) was . Increase 1n tari{f and also considering the MNRE grant received

" Rs.(-)13.87 crore. the pI’OjBCt would have given better IRR and NPV.
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” Slmlldrly, IRR (4 36 per cent) Of

' the project was also less than the

| cost of capital.

Perunthenaruvi

o Fmancxal viability of the SIIEPI

However the DPR was approved based on the Payback Penod .
'MNRE loan of Rs.3.5 Cr has been availed for the project and|
| this is not considered while preparing the DPR. Revenue 1s
amved at |

|
was based on PBP alone by ad- ||based on tariff of Rs.3.83/Unit, without considering yedrly‘

opting levelised tariff (Rs.3.17}
per unit) without evaluating the |
NPV and IRR.

i Audit noticed that the NPV of
the project based on average:

realisation (Rs.3.25 per unit) was
Rs.(-)21.40 crore.

o Similarly, IRR (6.45 per cent) of

the project was also less than the

cost of capital.

The Managcinent

| ‘the projects.

replied (Novembcr 2018) that
financial analysis was done in accordance with the
guidelines issued by the State Electricity Regulatory account for calculation of IDC. The financial parameters such,
.Cemmlssmn (SERC) and Central Electricity Regulatory ias IRR, NPV, Pay Back period, levellised -tariff etc were
'Commission (CERC) using different financial tools like: ~worked out. The total cost including IDC 18 Rs.65.92 Crore

|Project had been revised in January 2010. The financiall

|increase in tariff. Considering the benefits of implementing -
ismall HE schemes in addition to the financial parameters, the‘

=Prcgect was selected for execution. The project has been|
. commissioned on 03.09.2015 and is functioning satisfactorily. |

Perunthenaruvi Small Hydro Electric Project |
The DPRs of SHEPs are prepared based on various guldchnes
prevailing such as CEA, SERC, CERC & MNRE and CBIP |
Manual. The DPR of Perunthenaruvi Small Hydro Electrici

viability was assessed based on payback period. In the reviscdg

WDPR of 2010 benefit of MNRE grant was also taken into |

IRR, NPV, PBP etc. Other factors like operational with MNRE grant of Rs.4.5 Crore and debt equity ratio of]
_ﬂex1b111ty, Renewable Purchase Obligation, socio- |
‘economic benefits were also considered while approving |Rs.3.31/Kwhr. The IRR is 18.84%, which is greater than the}

175:25. Interest on loan is 12%. The lvellised tariff is |

| interest on cost of capital and NPV is 43.31 which is positive as.

| ‘The Management reply was not acceptable because asprescribed by the guidelines by MNRE. ;
' 'per the guidelines issued by SERC and CERC, the | -
'SHEPs were to be financially viable. But KSEBL

Hydro Power Projects (Large & Small) are capital investment

asses‘;ed the ﬂnancual viability of SHEPs using incorrect |  for the long run. Hence, it could be well estabhshed that what
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|critel‘ia and thereby financial tools like IRR, NPV etc.?MNRE and other institutions have published is only a|
were made out to be attractive.

“Guideline”, where various parameters differ from State tol
‘State. Not all what 1s stated in the guidelines apply to every
‘hydro power project. The costs and benefits that are at hand and
‘quantifiable should be included in the economic analysis to’
| capture the largest possible context. Some projects can produce |
| substantial macroeconomic benefits. Hence a holistic view has |
to be taken.
iMoreover, MNRE has extended Central Financial Assistance
(CFA) for Perumthenaruvi SHEP, Adyanpara SHEP and
EBarapole SHEP. If it was on the other way round, the Detailed
Project Reports submitted by KSEBL for seeking CFA could
hdvc been rejected or directed to be modified. -

So it can be concluded that the subject projects have proved to
ibe viable in terms of their actual performance. The financial |

~ viability of SHEPs were done based on genuine, accurate and'

|apphcablc criteria and hence the calculation of IRR and \IPV'
‘were also correct.  Moreover Hydro Power is renewable, |
?eﬁ“‘llsszon free and improve the social and economic condition of
the region. In addition to financial aspects, these factors may |
‘have also to be considered while implementing Hydro Elcctnc
projects.

‘Most of Small Hydro. Projccts arc found to be maintenance free.
‘and their life normally extend more than 50 years. Also
‘maintenance cost is very less. The raw materials for any hydel
' power generation are cost free and are financially advisable in|
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2:3.2 Non assurance of water availability:
| 'As per the guidelines issued (March 2004/ July 2008) by
‘ | the Central Electricity Authority/MNRE, the water avail-

‘ability studies for SHEPs shall be based on the water

_ ‘availability of 90 per cent dependable year. The 90 per

| cent dependable year is the year in which the annual

‘generation has the probability of being equal to or ex-
, ceeding. 90 per cent of the expected period of operation
| of the scheme.

“Audit observed that:
Out of the six selected projects, water availability
of Bhoothathankettu SHEP only was assessed

availability of Kakkayam SHEP was assessed
based on water discharge of Kuttiyadi Additional
Extension Scheme. The water availability of the,
rcmammg four SHEPs was dSSCSSGd based on the

f’101‘1g run. In general all the hydel projects whether major or
‘small are proven to be financially and technically viable in long |
Erun. It is not advisable to give up a hydel project citing the’
|ﬁnan01a1 viability because it generates clean cnergy having aj
long life. In the history of KSEBL, no Hydel schemes
(including the 4 Nos. cited in the audit Para) implemented had
'been a loss to the Company. These projects are proven to be a
'success in the operational phase.

| As per the CBIP manual (Publication No 280) inflow of 75 %
dependable year may be used for optimization of the machine
capacities. If 90 % dependable year is selected, major portion
of the inflow available can’t be utilised for power generation in |
‘a normal monsoon period there by defeating the very purpose|
‘of establishing the Scheme itself. Average energy considered
for :
! !

I
obtaining the financial parameters could be reasonably assured
durmg the long duration of the project also which is definitely
lmor‘e than the reckoned life of 35 years. It is also worthwhile to|
'note that Small Hydro Power Projects other than tail race

|
schemes can only be operated during monsoon period. i

based on 90 per cent dependable year. The water|So 90 % dependable year will lead to selection of a 1ower

capacny machine which is not advantageous for a run of the|
river project as well as effective utilization of natural resourcem
in an environmentally benign way. In short 90% dependability
can only be considered for projects w1th appremable storage.
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average potentlal of avallablc water data. Basc,d|
on the water availability of 90 per cent depend- |
able year, two SHEPs (Poringalkuthu and Adyan-
para) did not pay back during the expected life
time of 35 years.

The Management stated (November 2018) that|
the guidelines were not to be complied statutorily.
KSEBL was duty-bound and had the authority to
conceive the projects considering various aspects
judiciously to safeguard the interests of the State.

The reply was not acceptable as KSEBL did not|
formulate any guideline/manual for implementa-
tion of SHEPs specific to Kerala. Hence, the cri-!
teria for analysing the project feasibility were de-.
rived from the guidelines issued by MNRE.
Moreover, in the case of Bhoothathankettu SHEE,_
KSEBL followed the 90per cent dependable year
criteria suggested by MINRE.

The weir of Perunthenaruvi SHEP was construc-
ted just above an existing pumping station of
Kerala Water Authority (KWA). For ensuring the
water requirement for drinking water, KSEBL
was to release 96,739 cubic metre of water per
day from

;
the weir. The impact of sharing of water with|
KWA was, however, not considered at the time of
preparanon of DPR. After commencing the oper-

While planning a Hydro Electric project due consideration
'needs to be given regarding the availability of other alternatives i
for power generation. In licu of the proposed scheme, under

‘consideration as everybody is aware, we have only limited

other natural resources for power generation. Hence the|
planning of these SHEPs are undertaken duly weighing the
merit and advantage of proposed Scheme considering the
specific scenario of the State, in relation to other alternative:
options of power generation and various other considerationsé
stated above. Central Financial Assistance has been extendedi
by MNRE to the Projects referred therein. Hence any error in|

-the methodology of the assessment of water availability cou d|

‘also have been pointed out by MNRE,

Pl




The contractor has to clear

FO—

the 1111t1'11 peuod of commlssmnmg was very crltlcal
and had to be stopped even for minor issues noticed. |

of the unit

all punch points observed during initial period and after commissioning, it took more time than scheduled. For_
hence a lot of fine. tuning was necessary to make the |doing the rectification works in a safe and hassle free manner, |
system 1n a stable condition. ‘the E&M Contractor, M/s Flovel requested permit work and' :

The reply of the Management was partially correct to KSEBL had permitted the same for the trouble free operation of
' the extent that the final bills were not yet released and |the units. |

i lot of fine tuning would be required before taking over !

| ' Both the stations were not taken over even after the test
' run and one year of operation.

| Audit noticed that the trash rack at Adyanpara SHEP|

| Thc Management replied (November 2018) that a newE

| of trash reducing flow of water into the power channel

'As submitted in earhcr paragraphs, the first few months of
‘operation after commissioning is very critical and challenging. |
‘Since this period needs great attention, generation has to be|
|stopped for even if during minor operational hurdles. All,
‘projects often face some sort of challenges and difficulties at
'the initial period of operation. The contractor is bound to clear

all punch pomts observed during initial period and subsequent
fine tuning is necessary to make the system in stable condition. |

‘Setting of so many parameters in the operational level is|
required in each operation, so the generation interruption during
|that period cannot be accounted as generation loss. The;
|gendration loss can be effectively assessed after the initial |
‘operation period and for a complete water year. i
Barapole

 the project. However, there was no specific time period
 fixed to be considered as initial period of operation.!

e According to the guidelines issued (Febmaryl
2008) by MNRE, to prevent the entry of debris
into power channel/ tunnel, a trash rack with 14,
degree inclination shall be placed at the entry to|
the power channel/ tunnel.

. was placed in vertical position resulting in accumulation .
| and non-operation of power house at its full capacity of'

3 5 MW. Exact generation loss due to this could not be
quantlﬁed by Audit. '

trash rack havmg mchnanon ‘was constructed at Adyan— a




| para SHEP.

* During the construction stage of Adyanparaé
SHEP, landslides occurred at the tunnel portal!
(opening at tunnel) on several occasions and pro-:
posals were submitted for providing protective
measures. However, the proposals were not atten-!
ded to and the project was commissioned in|
September 2015. During September 2017, land-|

slides occurred resulting in stoppage of genera-:

tion for 49 days. Another landslide occurred on
13 June 2018 and :

heavy mass of earth and boulders fell on the tun-:
nel portal obstructing the flow of water requiring.
threc months for rectification. The generation loss |
due to landslides worked out to 11.68 MUs on the:
two occasions (4.12 MU+ 7.56 MU) valuifig
36.02 crore. =

" The Annual Generation for Barapole SHEP 1s 36 MU as per!

-approved DPR and the Water Year for project is from May to
December. Heavy rain from middle of May to September
‘during S-W monsoon, Heavy rain from October to December

éduring N-E monsoon and Dry weather from end of December
-to middle of May. |

As on date Generation Details




i T
|§ 18\110 Generation Year Generation (MU) |
o=t 2015-16 0.0006
i 2016-17 19
3 2017-18 ___40.50
|4 2018-19 0.95
s 2019-20 20.95
6 2020-21 28.69
N 7 2021-22 49.84

| Hence, the year wise generation report of all the units are as
follows:

i
1. June 2015 to May 2016

'No Units were operated from June 2015 to May 2016 as the
«.civil work of the project was completed only at the end of

- January 2016 and Unit 1 was synchronized only by 29.02.2016

‘and water was not available for synchronizing balance two
‘units. Hence there was no generation from June 2015- May

20f6.

52. June 2016 to May 2017

'On availability of water in June end, on 26.06.2016, the Unit:
No 1 was commissioned, but on 28.06.2016, the Unit No §
'became faulty as the runner of turbine got stuck against head
liner of the turbine and was jammed. Subsequently on
14.07.2016 and 25.07.2016 Unit 2 and Unit 3 were,

commissioned. However;-the contractor could not-demonstrate-



« the-output as per the GTP. The output achieved for Unit No 2 was
4.57 MW and Unit No 3 was 4.7 MW. The Contractor could only
‘dismantle Unit No 1 on 13.11.2016 and the unit was put back on
'service by 14.12.2016. However, the output achieved was 4.97|
MW subsequent to rectification of Unit No 1.Hence during the
water year 2016-17 i.ec June 2016- May 2017, as per the yearly
generation report from the field, Unit No.l generated 0.13 MU
after the rectification and Unit 2 and Unit 3 generated 9.13 MU
and 9.8 MU respectively (with total generation of 19 MU) with
reduced output. It is to be pointed out that no machines could
achieve the rated output of 5SMW and 10% COL. For the output
improvement, the servomotor of Unit 2 was removed for
rectification on 23.12.2016 when the water availability was low
and put back in service by 02.04.2017. However no major
improvement was noticed. Hence, Unit No.l was not operationali
|from 28.06.2016 to 14.12.2016 and Unit No.2 and 3 was not
|operational from June end to 14.07.2016 and Junc end tol
125.07.2016 respectively despite water availability. |

19

|
3. June 2017 to May 2018 |
+ |However , in the water year 2017-18 i.e June 2017-May 2018, as |
- |per the yearly generation report, rectified Unit No.1 generated
9.95 MU and Unit 2 and Unit 3 generated 15.73 MU and 14.82 ‘
.hg[U respectively (with total generation of 40.5 MU) with reduced |
}cmtput. The contractor confirmed on 19.03.2018 that they would |
|manufacture and provide new 3 D printed runner for Unit 2 for
| output improvement. |
|4. June 2018 to May 2019 |
|In the water year 2018-19 i.e June 2018- May 2019, certain issues .i
occurred resulting in loss of generation at Barapole such as flood
in Coorg on 12.06.2018 followed by the natural calamity in Kerala|
|in the mid August 2018 due to which all the machines were under
ishutdown. The annual generation was 0.95 MU. In the intervening
|period, the inlet case pipe of Unit No.2 failed on 17.06.2018 and |
'the same was replaced on 27.10.2018. As part of output |
limprovement, the contractor replaced the runner of Unit No.2 of




.

~|Barapole SHEP with new 3D printed runner on 02.11.2018.
However, required water was not available for conducting the 72 |
hours trial run test for Unit 2. The contractor also informed that
once the new 3D printed runner is successful, they would
manufacture the new runners for balance two units.

After the natural calamity, certain issues in the water conducting
system of Barapole was noticed. The water level in the canal was
not able to be maintained above 2 m which resulted in severe
water leakage towards a private property. The issue commenced
after the natural calamity occurred in August 2018 and was
‘noticed on 19.11.2018 when the water conductor system was filled
and Unit No 1| was synchronized. Hence, first trial run for
capacity demonstration for Unit No.2 was able to be carried out by
the contractor only on 21.01.2019. However, 10% overload could|
not be demonstrated by the contractor as a result of the severe |

leakage of water into nearby premises. Due to the issue only|
|controlled generation is possible at Barapole. The Board had
formed a committee to resolve the leakage issue in water canal
|system and as per the draft report submitted by the committee.

[5. June 2019 to May 2020 |
& |
IOT] availability of required water, the 72 hours trial run test for
|Unit 2 was carried out by the contractor from 27.08.2019 to
30.08.2019 under the supervision of KSEBL field staff and|
achieved generation at rated output ( i.e S MW). The overload test|
run was carried out by contractor on 29/09/2019 on Unit 2 and|
output at 10% overload (i.e 5.5MW) was achieved, The‘
| performance test of Unit No 2 was carried out on 19.10.2019.

The balance two new runners manufactured by 3D printing|
process were delivered to site by the E &M contractor on|
10.11.2019 and the same were installed on 19.11.2019. On trial|
run, both the units attained output at 10% overload. However,
there were some balance E & M works to be completed by the




h . |
~ " |Confractor including major work like installation SCADA instead
of redundant PL.C. Once the same was complete, the project was
taken over by KSEBL on 17.01.2020. The annual generation was

}20.95 MU.

6. June 2020- May 2021
|

?The Generation for this year was 28.69 MU

|7 June 2021-May 2022

| All machines are operative and the generation for this water year
was 49.84 MU

In case of Barapole SHEP, certain tests stipulated in the contract
for E&M works such as 72 hrs test were not completed then and|
did not hand over the machineries to the Board till 15.01.2020.
72hours COL tests were conducted during October 2019 and plant
was handed over to KSEBL on 16.01.2020. The E&M contractor
is bound for provide performance guarantee and defect liability
.. |period for three years from 16.01.2020. Even though the plant was
- |not handed over to KSEBL, the generation was made since 2016
till the date of handing over. So KSEBL was generating revenue
fghom the plant.

Adyanpara SHEP (Trash rack);

3.5MW project is a runoff river scheme and is proposed to operate
for a period of 8 months from June to January in every financial
year, as per DPR. The generation of this project purely depends on|
the monsoon availability as there is no storage dam associated
\with this project. The total expected generation as per DPR is 9.01|
|MU/Year, and it cannot be split up in to a monthly average as the
intensity of rain is high in the June-July months and there will be a
reduction in the water availability towards the end of the season. |




The trash rack provided in this project also is in the same way as
'the case of many projects under KSEB Limited. The cleanin~
works of trash rack are carried out as per the site conditions of the
project. Mechanical cleaning is not economical for small hyd--
electric projects and not practical. Hence periodical cleaning
manually is only feasible in the casc of small hydro electric
projects.

The Project was commissioned on 03.09.2015, and the test & trial
runs were conducted from July 2015 onwards, utilizing the water
available during the period from Junc to August. And from,
September to December, the available water was utilized. During
June 2016, even though the water was available to run the three
units simultaneously, due to the frequent clogging of intake Trash
rack, there were interruptions in the operation. |

During July 2016, the trash rack and desilting chamber were
cleaned and some additional meshing arrangements were provided
for avoiding the trash rack clogging. But July to October, water
was available only to run two machines at a time and November to!
December water was available to run only one Unit (0.5MW) at|
reduced loads only. During the same scason, from September 8!
onwards the unit#3 was under breakdown, but the same had no|
affect with respect to the utilization of available water, as water
\was not even sufficient to run the other two units at full load, due
to the weak monsoon throughout Kerala. And from January 2016
|onwards all the three machines could not be operated due to the
inon availability of sufficient water. During July 2016, the trash|
rack and desilting chamber were cleaned and some additional
'|mcshing arrangements were provided for avoiding the trash rack!

| clogging. |

’Heavy uncxpected flash flood occurred all over Kerala in 2017
land 2018 and subsequent landslides occurred in the Adyanpara,
| project area also and caused interruption in Generation of energy
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from the project. In June 2018, a big boulder fell on the trash rack
slab and the entire trash rack was damaged. A new trash rack
having inclination was constructed at Adyanpara behind the wings
wall of weir which enhanced the easier access and cleaning of the
trash rack. The trash rack design was done as per IS 9761 and the
spacing of trash bar is 1 1mm. '

The Details of Generation are given.

Year : Generation in MU |
| 2015-16 23 : .
2016-17 5 i
. wbEe 3.7 A
2018-19 | 0.32 |
o e
202021 | 6.5

P
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Idamalay y 3489897]  ©249.6275| 3858925 a725607] 21575881 1718628] 25e.269s| ' 345.474°26064178] . 2808911  281.14554
{7« T 30417100 . 1562.7107) ' 2741.8750 2492.5800| 23732700 1379.0460| 1609768 2020257 1830217] 2529.3070} ' ma_ﬁ‘.
Sabarlgin 1434,7100] | 862.3432|' 16354446] | 1224.8424 1168.9526 797.8255| _968.4635| 1516.4106].11112,5026 12281432  2046,3848
IKallada 65.6268 21817271 6r.1884] 689919 44,8084 44.3635 32406  68.2588| 33.453145) . 40.8886 58.8796
|Peppara B.1963 - 36012 7.5091 5.1284 4.7115 1.8485 5.2138] ' 7.9731] 5.802817 8.5046)  10.136214
Madupally 1,2187 - 2.4468 50184 3.5650 42020] . 2.2045|  3.250a] ' 1.7245] 3367557 . 47278 . . 7.144867
 |xarkad .231,5304 140,483 1 247.6484 192.6292 183.6372] -~ 130.6281)  159.8724] . '221.6727] 1762633 18agarz| . 2725348
Lower Paryas 648.8480 356.4048 600.7488 577.5040 510.0688|  308.2160 507.886] , 524.058]  426.96]  537.9760 811.004
{Malampuzha 27650 1.5031 43617 5.1891 MTQ‘ 0.6243 1.3062 4,3003| 4.148423).  2.5022]. 4.0347
Chembukaday 11,9937 8.1588 12.2873 10,9463 50354 8.6407| - 10.6387 6.8857| . 7.308344 9.3518] _ 12.830384
Urumi 132681 10.608 4 13,7461 12.9838( ' 8.3041 8.0329 19.1846} - 6:6327] 12.311a38] - 160117 15346
|Malankara - 31.9448 26.4758 30.3932 34,1521 32,4333 24.7388 31.1875 33.220|.. 27.65026| :  31.4284] 28.0716771
Lower Meenmuylty 4.8631 2.1585 54185 4.7329 5,555/ 2.4815 5.0516]: _ 6.0704] - 4.534328 6.1690) _ 6.6005925
Kuttiady Tail Race . 8.5696| - 7.8713 7.8650 © 7.9208]. . 80487 8.3489 8.2482 B.400| 5.877621| - . 7.8851] 7473028
IPoozhithode 83823 10.6702 11.9890| 113200 g6152] - 10.4485 11.8168]  7.5634| Gegss: 81213 130571
Ranni-Perinady 0.2141 6.1547 9,0983 7.3517 7.6553 5.8538 8.3053] . 3.8331| 7.028607] - 7.7162]  10.200066,
Peachi 0.2838 3.2843 1.9242 1.4259 0.3997 11177 2.4108] 2.400753 0.4633 o
\Vitangad 10578 12,7457 15,7768 15.3234 7.8300] 144245 15,0882 18.2116274)
" |crimony 45875 15584 333%| 66173 c40e2|  vesra|  7esmumf
’Auﬂngara 2.3597| 5.0099 3.6799)  0.3078] _ 2.3946 62028 118108} .
Barapole 19.3211 41,0253 1.20700  208813|  26.0099] 48.79708679]
Vellathuval SHEP .1.7382 4.5210 51433| ~ Dpo651|°  0.0000|  '8.98755]
|Pamthanaru 3.1214] - 78473 12.2981 13,0430 7.127027012
Kakkayam SHEP , : i > paSsTe £.904431
Kanjikode{Wing) 2.0332 1.7630 1.8019 0.9592 1,3818 1.7134 1.4855! 1.3013 1.2232 1.1402 1.26
Kanfikode (Solar)_ - i 0.8108] _ 0.8741 1,133¢ 104300 12029 09880 1.22
|Solar KSEB{Edayar) 4 1.1338 16541} 1.0808| 11446 1.2588 108
18
.




) - -

[Stations 2011-12 2042-13 013-14 201415 2015.16 2016.17 2017-18 . [701819-. |2016-20 | 202071 . 2
'Sa:nmsm,«_agg_ogal' : | B o : 07608 15256 ' 14115 - 15108 - 13770 122]
|sctar 1wy B3tanole Canai Bank : I A : 05028], 20273 336700 = 27485 30410 135 -
Solat Iy Barapols Canal Top : Al HE et 3 praadl e M g S s
|Solo¢ KSEB(Polhencatta) (e 1747s] 26903}  vgoss| ' 2,
Solor ¥SEB(Myvattupuzhay : H [ 5 . +10102] " 15183 15547] "~ 1a
Solpr KSEB{Below 1MW) ; : : o B . : 11.3135
" |soPP Brahmapuram 57.1177 80.2491 280818] 84308 13.2538) . 65353]  0.4567]  0.2p42] - 0.0080] nooeBJ[ AL |
[KDPPNaliatam - 2338704) . 4387051 191.8448] . 199.2732 137.3802 38.0098 1.3920].  a.7ess|  10.737 7,8380 Tl
TOTAL ' 8351.0296 5333.3003)  s218.5003]  7343,3833)  6701.8447]  4367.0220] -5524.4622] 7617.0686] 5770.4022] 7045.8142] 0820.6117

i




