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BEFORE HON'BLE PUNJAB STATE ELECTRICITY REGULATORY
COMMISSION, AT CHANDIGARH

PETITION NO._ 02 /2020

IN THE MATTER OF:-

M/s Everest Power Privateltd. @ ...... Petitioner

Versus

1. M/s Punjab State Power Corporation Ltd

2. M/sPTCIndialtd. @~ ... Respondents

FILING OF PETITION FOR BUSINESS PLAN INCLUDING CAPITAL

INVESTMENT PLAN FOR CONTROL PERIOD FROM FY 2020-21 TO FY

2022-23 UNDER REGULATION 9 OF THE PUNJAB STATE ELECTRICITY

REGULATORY COMMISSION (TERMS & CONDITIONS FOR

DETERMINATION OF GENERATION, TRANSMISSION, WHEELING &

RETAIL SUPPLY TARIFF) REGULATION), 2019,

Most Respectfully Showeth:-

1.

2.

The Petitioner is M/s Everest Power Private Ltd,(‘EPPL’), a Company
incorporated under the Companies Act, 1956, having its Registered office at 1%
House, Bhumian Estate, Nav Bahar Road, Chhota Shimla, Shimla ~ 170002,
(Himachal Pradesh) and Corporate Office at Hall A, First Floor, Plot No. 143-
144, Udyog Vihar, Phase 1V, Gurgaon — 122015, Haryana, and is a Generating
Company within the meaning of Section 2 (28) of the Electricity Act, 2003.
EPPL has developed 100 MW Malana- II Hydro Electric Project in District Kully,
in the State of Himachal Pradesh which was declared under commercial

operation on 12.07.2012 (‘Project’).

That the Respondent No. 1 is M/s Punjab State Power Corporation Ltd

(*PSPCL’), a Company registered under the Companies



330015
Typewritten text
02


2
Office at The Mall, Patiala-147001 (Punjab). PSPCL has been entrusted with the

responsibility of generation and distribution of power in the State of Punjab.

3. The Respondent No. 2 is M/s PTC India Ltd (‘PTC’), a Company
incorporated under the provisions of the Companies Act, 1956 having its
registered office at 2nd Floor, NBCC Tower, 15, Bhikaji Cama Place, New Delhi
— 110066. PTC has a license to undertake the activity of inter-State trading in
electricity, granted to it by the Hon’ble Central Electricity Regulatory

Commission ("CERC’).

BUSINESS PLAN INCLUDING CAPITAL INVESTMENT PLAN FOR THE CONTROL
PERIOD FROM FY 2020-21 to FY 2022-23

4. Regulation 9.1 of PSERC MYT Regulations, 2019 specifies as under:
"9.1. The Applicant shall file the Business Plan including the Capital
Investment plan for its Generation, Transmission, SLDC and/or Distribution
businesses, as the case may be for approval of the Commission on or before
20th August of the year preceding the first year of the Control Period for a

auration covering the entire Control Petiod,”

5. Further, Regulation 9.3 of the PSERC MYT Regulation, 2019 states that:

"9.3 The Business Plan for Generation Business shall contain among other
things the following:

(a) Capacity addition / reduction;

(b) Availability forecasts;

(¢) Future performance targets;

(d) Proposed efficiency improvement measures;

(e) R&M of existing generation units/projects and any other new measures

RIS SN
PO SN
yd -
Il

[ e
i B

wf
{&Tﬁ{:‘é PRRF S
i

to be initiated for the

Generation Business, e.g.,; automation, IT initiatives etc.; "-{:




(f) Capital Investment Plan based on the above;

(g) Man Power Plan,”
6. Further, Regulation 9.7 of the PSERC MYT Regulation, 2019 states that:

"The Capital Investment Plan covering the entire MYT Control Period will be

submitted in the following two parts:

a) Ongoing schemes of the previous MYT Control Period (i.e. works /
schemes which are under construction or where full payments have not

yet been made). All spillover works will be included in this;

b) Schemes to be taken up in the order of priority giving the schedule over
the full MYT Controf Period. In case it is likely to take more than 3 years, the
likely date of completion should also be given. This will also include such
schemes which were part of the Capital Investment Plan of

the previous MYT Control Period but could not be started and which the

Applicant considers necessary to take up during the present Control Period.”

7. From the above, it may be stated that Business Plan including Capital
investment Plan is intended to give a comprehensive present picture of the
Company, availability forecasts, future performance targets, proposed efficiency
improvements measures, R&M of existing generation units/projects and any
other new measures to be initiated for the Generation Business, e.g.
automation, IT initiatives eté. Accordingly, EPPL is hereby filing the Business
Plan including Capital Investment Plan for the MYT Control Period from FY 2020-
21 to FY 2022-23, based on the available data for previous years and future
projections which have been prepared assuming the generation targets and

various other relevant assumptions.

8. The Business Plan for the MYT Control Period has been pregg_::ed considering

the provisions of the Electricity Act 2003 and the Policies issued by the

kg
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Government of India namely the National Electricity Policy & Tariff Policy and
also the PSERC MYT Regulations 2019, Some of the relevant key provisions of

the same are briefly discussed below.

. Pursuant to the Electricity Act 2003, it was emphasized that the national policies

on various matters would provide the guiding framework for the power sector
parameters. Electricity Act, 2003 has also de-licensed the Generators and freed
them from requirement of any license. There is no provision in the Act for
regulating a Generating Company, only its generation tariff is determined by the
Appropriate Regulation Commission in the case of sale of power to distribution
licensees on long term basis. However, Generators are required to meet the
technical standards with respect to connectivity to the Grid and also, the
hydroelectric, are required to obtain the Concurrence of the scheme from the

concerned competent authority,

Electricity is an essential requirement for all facets of life. The availability of
reliable and quality power is very crucial to sustain economic growth. The
nation has set itseff the target of providing electricity to all which is a
daunting task requiring significant addition to generating capacity and also
expansion of transmission and distribution network. Electricity Act also
provides an enabling framework for accelerated and more efficient

development of power sector.

Ministry of Power, Government of India has notified the National Electricity
Policy in 2005 outlining the plan for rural electrification and increase in
generation capacity with emphasis on the development of hydro power. The
Act also enables Central Government to review or revise the National

Electricity Policy from time to time.
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The Tariff Policy notified by the Government of India deals with various
parameters w.r.t fixation of tariff such as providing ensuring availability of
electricity to consumers at reasonable and competitive rates and
ensuring financial viability of the sector & attracting investments and also
providing for adequate return on investments, Policy also provides for

uniform guidelines for fixation of tariff for SERC & CERC.

It is also emphasized in the Hydro Policy of the Government of India that the
ideal hydro thermal ratio of the generating capacity should be 40:60.
Whereas presently, the same is around 20:80 only. Thus, there is an urgent
need to encourage the development of hydro generating stations and also to
fully utilise the available hydro capacity in order to reduce the skewed gap in
the hydro thermal mix. The hydro power requirement is even much more in

the state of Punjab where the hydro thermal mix is even less than 20:80.

EPPL which is supplying the power from its 100MW Malana — II HEP on long
term basis for a period of 40 years to the State of Punjab through M/s PTC
India Ltd, has prepared its Business Plan for the control period in light of the
above regulatory background and as per the provisions of the PSERC MYT

Regulations 2019.

EPPL is a special purpose vehicle for 100MW Malana — II Hydroelectric
Project (Project) situated in district Kullu, Himachal Pradesh. The Project has
achieved the commercial operation on 12" July 2012. The entire power
generated by the Project after deducting the auxiliary consumption and free
power to Government of Himachal Pradesh is being sold to Punjab State
Power Corporation Limited (PSPCP) through PTC. Thus, the only source of

revenues for EPPL is revenues from sale of power from the 100MW Malana —

IT Project. The tariff for the Project is being determineqpy“..i_:to:rg_’ble PSERC as

o,

per the applicable PSERC Reguiations.




16. The details as required under Regulation 9.3 are given in the following paras.

16.1. Capacity addition / reduction
The installed Capacity of the Project is 100MW and with 15% overload it can

generate 115MW. There is no immediate plan for capacity addition /

reduction of Malana II Hydroelectric Project.

16.2. Availability Forecast’
The Power Plant will be available for generation during the Control Period. The
plant is subject to regular preventive maintenance and sufficient mechanical,
electrical & electronic spares are procured from time to time. Moreover, one set
of casted runners have been replaced with forged runners, up gradation of
SCADA system in the Power Plant & Substation has been carried out and new
Excitation System has been installed. Further a dedicated team of efficient

engineers & skilled man power is operating the Power Plant.

All efforts will be put together to reach the level of 100% Plant Availability

Factor during MYT Control period 2020-21 to 2022-23.

16.3. Future Performance Targets
16.3.1. The design energy of the Project is 403.27 MUs per annum after considering
the mandatory discharge. The Auxiliary consumption is estimated to be 1.3%
of the design energy as per CERC (Terms and Conditions of Tariff
Determination) Regulation, 2019. These assumptions and facts were also
recognized by Hon'ble PSERC vide its order dated 27.11.2013 and
consequential order dated 4.12.2014. It is also submitted that EPPL is
required to pay free power royalty to Government of Himachal Pradesh
@12% of the generation as per provisions of the Implementation Agreement

(TIA) for up to 12 years from the COD of the Project and 18% from 13"

-

year from COD till 40" years.




1 16.3.2. In view of the above, EPPL’s target generation details during the control

period i.e. FY 2020-21 to FY 2022-23 are estimated as per following paras.

As per design energy which is 403.27MU’s, the net saleable energy for Control

period i.e. FY 2020-21 to FY 2022-23 are estimated as below:

Target Generation as per approved Design Energy

(In MU's)
Particulars FY 2020-21 FY 2021-22FY 2022-23
Gross Generation 403.27 403.27 403.27
Less: Auxiliary Consumption @ 1.3% 5.24 5.24 5.24
Less: 12% Free Power to GoHP 47.76 47.76 47.76
Net Saleable Energy 350.26 350.26 350.26

It is submitted that the average actual Annual Gross Generation of last four
years is 360.74 MUs. The difference between design and actual gross energy is
maijorly on account of low discharge. The details of gross generation of last four

years are given below:

Financial Year Gross (Gbﬁat)arat:on

FY 2015-16 352.98
FY 2016-17 371.73
FY 2017-18 368.88
FY 2018-19 349.37
?&Er)age Gross Generation Generation 360.74
1.3 % Aux. Consumption (MU) 4.69

Gross Energy at Ex - Bus (MU) 356.05
12% Free Power to GoHP at Ex Bus (MU) 42.73
(Ni\(flafJ )Saieabte Energy to PSPCL at Ex - Bus 313.32

Accordingly, EPPL revised its target of Annual Gross Generation to
360.74 MUs during the control period FY 2020-21 to 2022-23, The

table depicting revised generation target is given belqyg*-'-'--"'"j:v;,,.




Particulars FY 2020 -21 | FY 2021 -22 | FY 2022-23
Gross Generation 360.74 360.74 360.74

0,
éiissé r:p/t"l 31“"' 4.69 4.69 4.69
(L;%ﬁpm/ b Free Power to 42.73 42.73 42.73
::_t:uas’eab'e Energy at 313.32 313.32 313.32

It is also submitted that EPPL has already appointed a consultant to review the
actually observed discharge data at the Project site to arrive at the optimum
design energy as per the provisions of the applicable CERC regulations. Upon
completion of this review, EPPL shall submit the report to the competent
authority for revision of design energy of Malana-II 100 MW HEP. Consequent to
approval of competent authority, the report/approval shall be submitted to the

Commission for its perusal.

16.4. Proposed efficiency improvement measures

The efficiency of the Generating Units has been improved and optimized by
designing one set of new forged runners and replacing casted runners. The
efficiency of both the generating units (Unit-1 & 2) has increased by 7% at
100% load condition, and the Plant is generating maximum energy (115MW)
with 15% overload. In addition, the man power deployed in the Power Plant
for Operation & Maintenance is being trained regularly and the efficiency of all
appurtenant machines and tools are being further optimized. All measures are

being implemented to maintain the highest efficiency of the Power Plant.

16.5. R&M of existing generation units/project and any other new

measures to be initiated for the Generation Business, e.g.;

automation, IT initiatives etc.
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It is submitted that EPPL has significantly reduced the Plant Downtime by
taking Preventive Annual Maintenance regularly and minimizing duration of
annual maintenance of the Power Plant and its appurtenant components. The
repair & maintenance activities include works such as repair of any damages to
the civil structures, Spillways, radial gate seals, hydraulic cylinders,
replacement of worn out/depleted auxiliaries, Repair & replacement of mouth
rings, nozzles, cleaning and tightening of electrical equipment, inspection &
repair of firefighting equipment & HVAC system; maintenance of ropeways
which are IEfé line for Surge Shaft, Bonnet Gate and Adit-4 areas, upkeep &
maintenance of approach & access roads, repair of damages caused by
landslide, cloud bursts and heavy snowfall to the approach roads and project
components. All these activities will be carried out as and when required for

smooth operation of the Power Plant.

16.6. CAPITAL INVESTMENT PLAN

16.6.1. Regulation 9.7 of the PSERC MYT Regulation, 2019 states that:

" 9.7. The Capital Investment Plan covering the entire MYT Control Period

will be submitted in the following two parts:

a) Ongoing schemes of the previous MYT Control Period (i.e. works /
schemes which are under construction or where full payments have not

vet been made). Alf spillover works will be included in this;

b) Schemes to be taken up in the order of priority giving the schedule over
the full MYT Control Period, In case it is fikely to take more than 3 years, the
likely date of completion should also be given. This will a/so include such
schemes which were part of the Capital Investment Plan of

the previous MYT Control Period but could not be started anc{‘ .which the

Applicant considers necessary to take up during the present, Contro/ Period.”
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16.6.2. Various equipment in the power station are subjected to very high
stresses during the operation and by their basic design have lesser life
than what is considered for the plant as a whole. The replacement of
equipment’s is needed at appropriate interval to ensure smooth and safe
operation of the Power Plant. The proposal in this category belongs to
such capital works, which are indispensable to operate generating station

in a safe and smooth manner.

16.6.3. As regards the additional capitalization after cut-off date, Regulation 18.2

of PSERC MYT Regulations, 2019 specifies as under:

"18.2. The Capital Expenditure of the following nature actually incurred
after the cut-off date may be admitted by the Commission. Subject to
prudence check:

a. Un-discharged/Deferred liabilities relating to works/services within the
original scope of work;

b. Liabilities to meet award of arbitration or for compliance of the order
or decree of a court;

¢. On account of change of law;

d. Any additional works/services which have become necessary for
efficient and successful operation of the project. but not included in
the original project cost; and

e. In case of hydro generating stations, any expenditure  which has
become necessary on account of damage caused by natural ( but not
due to flooding of power house attributable to the negligence of the
generating company) including due to geological reasons after adjusting
for proceeds from any insurance scheme, and expenditure incurred due

to any additional work which has become necessary for suegcessful and

efficient plant operation:
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Provided that any expenditure on acquiring the minor items or the assets
like tools and tackles, furniture, air-conditioners, voltage stabilizers,
refrigerators, coolers, fans, washing machines, heat convectors,
mattresses, carpets efc. brought after the cut-off date shall not be
considered for additional capitalization for determination of tariff w.e.f.

the date of the start of first year of the contro/ period”.

The above said regulation allows the additional capitalization for the
generating stations after cut-off date. EPPL proposes the capital
investment schemes under above Regulation for efficient and successful

operation of the plant.

16.6.4. Accordingly, EPPL is submitting its Capital Investment Plan for control
period (FY2020-21 to FY 2022-23) for its 100MW Malana-II Hydroelectric

Project in the following paras:

Part- A: Ongoing schemes of the previous MYT Control Period

i.e. FY 2017-18 to FY 2019-20

16.6.4.1. Purchasing of Runners & nozzle Assembly :
As per the Order dated 30.07.2018, Hon'ble Commission has allowed Purchase
of Runners & Nozzle Assembly of Rs. 5.50 Cr in FY 2017-18 & Rs. 5.50 Cr. in
FY 2018-19 subject to submission of IIT Roorkee report before the actual

expenditure on procurement of Runners is incurred in the respective years.




12

Two numbers of new forged runners (1 & 2) have been procured and
successfully installed in FY 2018-19, and tWo more fully forged runners are
expected to be delivered at site in FY 2020-21, which will be kept as spares.
As directed by Hon'ble Commission the IIT Roorkee has already been

submitted to the Hon'ble Commisssion.

The approximate cost of Runners being procured in FY 2020-21 has been

estimated to Rs. 5.50 Crores excluding taxes.

16.6.4.2. LEFT ABUTMENT SLOPE STABILIZATION MEASURES

Due to excessive snowfall in the winters of 2018, the large trees along the
left abutment above elevation El. 2545 m got dislodged in the month of
March 2019. As a result, slope failure occurred about 50m upstream of the
dam axis which caused extensive damages to the slope stability measures
provided such as toppling of 5m high RCC wall, damages to the catch drain
at EL 2570m elevation and retaining walls provided along the slopes. Slope
stability measures were initiated immediately to contain further deterioration.
The services of the consultant were hired to provide effective slope
treatment which is being implemented till date. Copy of Consultant Report
i.e. Aguagreen Engineering Management (P) Ltd. for Left Bank Upstream
Slope Protection Works Construction Methodology is enclosed as Annexure-

1.

It is further submitted that EPPL awarded work to Balaji Operation and
Maintenance Services Pvt Ltd (BOMSPL) to execute the 5m high RCC wall
from RD 25 to RD 58n:1 which an amount of Rs. 0.40 Cr. Copy of the Work
Order issued to BOMSPL is enclosed as Annexure-2. The remaining works

(Construction of 5m high RCC wall from RD 58m to RD 90m and slope

execution of stabilization works above the EL2545 with GEQ-JUTE to be
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due to extreme winter conditions; therefore the said work will spill over to FY

2020-21.

The approximate cost of left abutment slope stabilization has been estimated

to Rs. 1.00 Crores.

16.6.4.3. UPGRADATION OF SCADA SYSTEMS IN POWER HOUSE AND

CHHAUR SUBSTATION
As per the directives of Ministry of Power vide its notification dated
09.10.2018, all power stations are to be cyber security compliant and cyber
security audit shall be carried out by the empaneled agency. Copy of the

Letter from MoP dated 9.10.2018 is attached as Annexure 3.

As a compliance action, the services of CyberQ Consulting Pvt. Ltd. were taken
for cyber security Audit of Maiana-1II 100 MW Power Plant. As per their
suggestions upgradation of existing SCADA system including design,
engineering and supply of compatible hardware, software and upgradation of
operating system for 132/220 kV step-up Chhaur Substation and Malana - II
power house is being implemented. A copy of the IT Security Audit Report of
SCADA Network & IT Infrastructure of CyberQ Consulting Pvt. Ltd, is enclosed
as Annexure-4. Accordingly, EPPL issued Purchase order to Andritz Hydro
Private Limited for upgradation of existing SCADA system including Design,
Engineer & supply of compatible hardware & software & Gradation of
Operating System (windows 10) for Power House & Chhaur Sub-station are
enclosed as Annexure-5. The estimated cost of the above works is around

Rs. 0.70 Crs.
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In view of the above, the year wise details of the expenses, which are expected to
be capitalized during the control period i.e.FY 2020-21 to FY 2022-23 is tabulated

below:

Ongoing schemes of the previous MYT Control Period i.e. FY 2017-18

to FY 2019-20
Amount in Rs.Crs.
ADDITIONAL CAPITALIZATION
Head FY 2020-21 | FY 2021-22 | FY 2022-23 Total

Purchase of Runners & Nozzles 5.50 - - 5.50
Left Abutment Slope Stabilization 1.00 i ) 1.00
Measures
Upgradation Of SCADA Systems In
Power House And Chhaur Substation 0.70 - - 0.70

TOTAL 7.20 - - 7.20

1t is requested that Hon’ble PSERC may consider the above amount of Rs.7.20 Cr.
towards additional capitalisation under various heads while approving the Capital
Investment Plan. However, as above estimates are indicative only and actual

expenses may vary.
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Part- B: Schemes/Works to be taken up over the MYT Control

Period i.e. FY 2020-21 to FY 2022-23.

16.6.5. The details of the Schemes/Works which are to be taken-up by EPPL
during the Control Period i.e. FY 2020-21 to FY 2022-23 are elaborated in

in following paragraphs in the order of priority:

16.6.5.1. TOWARDS CONSTRUCTION OF CHUTE SPILLWAY:

a. EPPL intends to construct an ungated surface Spillway as per the
directives and approval of the DOE, Govt. of Himachal Pradesh, in line
with the thrust given by the Central Government for safe and smooth
operation of all Hydro Electric Projects in view of the changing weather
conditions & frequent incidents of excessive floods / cloud bursts in the
upper catchment areas witnessed in past 2-3 years in Uttarakhand,
Jammu & Kashmir and other parts of the Himalayan States. Such capital
expenditure is admissible under the provisions of Regulation 14 (3) (viii)
of the CERC (Terms and Conditions of Tariff) Regulations 2014, Relevant
extracts of the same have been reproduced below:

s In case of hydro generating stations, any expenditure which
has become necessary on account of damage caused by natural
calamities (but not due to flooding of power house attributable to the
negligence of the generating company) and due to geological reasons
after adjusting the proceeds from any insurance scheme, and
expenditure incurred due to any additional work which has
become necessary for successful and efficient plant

operation,” (emphasis laid)

Detailed Project Report on construction of additional un-gated surface

Spillway, submitted to the Directorate of Energy (DOE) was ,.a_.‘p;corded approval

S

\fa} ‘: i’
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on 02.02.2018, which was submitted to the Hon'ble CoijfESSI n fq_r approval.
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Hon'ble Commission in its order dated 30.07.2018 has decided that the
amount of Rs. 15 Cr. will be allowed towards Construction of un-gated surface
Spillway in the MYT Period i.e. FY 2017-18 to FY 2019-20. The copy of the
letter of DoE dated 02.02.2018 along with DPR is enclosed herewith as

Annexure-6 & Annexure-7.

It is submitted that, approval from Forest Department, district-Kullu was
received for construction of additional Spillway on 31.10.2018, and
subseqguently online application was filed in MoEF & CC, New Delhi. The matter
was subsequently referred to the Environment Appraisal Committee (EAC).
EAC convened a meeting in this regard on 23.04.2019 for consideration of the
proposal of EPPL. EAC has made recommendations to Ministry of Power for
according the approval. Subsequently, EPPL was granted clearance by MoEF
&CC on 5.08.2019 to commence the work. Copy of the clearance letter of

MoEF & CC is enclosed as Annexure-8.

In view of monsoon period and ensuing winter season the works could not be
initiated. Even though EPPL propose to undertake the construction of un-gated
surface Spillway during the FY 2019-20. Considering the climatic condition at
the project site, and without affecting the operation of the Power Plant
construction of additional spillway is unlikely to be completed during 2019-20
and is expected to spill over to FY 2020-21 & FY 2021-22. Accordingly, EPPL
shall claim the expenditure incurred under this head as and when the same is
actually incurred as directed by Hon'ble Commission vide its Order dated

30.07.2018.
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16.6.5.2. CONSTRUCTION OF BRIDGE AND CULVERT ON ADIT-II & ADIT-

I NALLAHS RESPECTIVELY

Due to frequent cloud bursts in the catchment areas of Adit — 1 & Adit - 2
Nallahs, the box culverts provided in these nallahs across the approach
road to dam complex get choked due to enormous amount of debris &
boulders transported down. As a result, the water of the nallahs overflow
the box culvert and flows along the adjacent approach roads causing
heavy damages & even wash outs of the entire road for considerable
length. Recurring expenditures on cleaning the huge amount of debris and
repairing the damaged roads is being incurred every year time and again.
In last two consecutive years of FY 2017-18 and FY 2018-19 Rs. 0.11 Crs
and Rs. 0.41 Crs were incurred for rectification works after the cloud burst
respectively. As this approach road to dam is being utilized by the
villagers residing in the adjoining villages, in the event of any damage to
the road adjacent to these nallahs is putting enormous local and
administrative pressure on EPPL for immediate rectification. Therefore, a
RCC bridge with longer span is being designed and will be constructed
across Adit- II Nalla, and a box culvert of adequate design length &
height across Adit-I Nalla will be constructed for reliable and effective

solution & avoid recurring expenditures.

Details of the proposed expense to be incurred towards construction of

new bridge at Adit-II and Culvert:

(Amount Rs, in Cr.)

1 S.No Particulars FY 2020-21 | FY2021-22 | FY 2022-23 Total
1 Bridge construction on 0.65 - - 0.65
Adit-2 Naliah.
2 Box Culvert at Adit-1 0.20 - - 0.20
Nallah.
3 Box Culvert near DAM 0.20 i ) 0.20
Total 1.05 - 1.05
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Accordingly, the amount of Rs. 1.05 Cr. towards " Construction of
New Bridge at Adit-II and Culvert” is expected to be incurred

during FY 2020-21 (Rs. 1.05 Cr)

16.6.5.3. TOWARDS CHANGE OVER OF POWER EVECAUTION SYSTEM

FROM ADHPL TO HPPTCL CHHAUR__BANALA 220 kV

TRANSMISSION LINE:

As per the decisions taken by the 31* Standing Committee, Malana II Power
Plant will be an embedded project in the Chhaur - Banala 220 kv DC
Transmission Line of HPPTCL. The Chhaur - Banala Transmission Line has been
completed, and Malana II HEP has shifted from AD Hydro 220 kv transmission
line to Chhaur- Banala 220 kv TL on 05-12-2019. The power is being
evacuated by connecting the transmission line directly to the Chhaur
Substation operated by EPPL. Construction of Gas Insulated Substation (GIS)
of HPPTCL is likely to be commissioned during FY 2021-22 & afterwards the
power of Malana — II will be evacuated through it. Copy of the minutes of the
31% Standing Committee meeting dated 02.01.2013 is enclosed as Annexure

9.

Therefore, interconnection of existing Chhaur Substation of EPPL with the GIS
of HPPTCL will require additional equipment. In addition, Optical Fiber
communication is to be laid down in the substation owned by EPPL to make

the system compatible with that of HPPTCL.

Details of the proposed expense to be incurred towards procurement of

material due to change in Power Evacuation System:
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; (AmountRs. inCr.)
S.No Particulars FY 2020-21 FY 2021-22 FY 2022-23 Total
Optical Fiber
1 Communication to make - 2.00 - 2.00
it compatible with
HPPTCL
HPPTCL Ss
2 Interconnecting i 1.00 i 1.00
| equipment
3 Equipment Spares ) 0.05 i 0.05
Total - 3.05 - 3.05

Accordingly, the amount of Rs. 3.05 Cr. towards * Procurement of
Material due to change in Power Evacuation System” is expected to

be incurred during FY 2020-21.

16.6.5.4. Miscellaneous (towards procurement of Office Equipment; Tools

& Tackles / Machinery and Computers).

EPPL propose to procure laptops, Computers, and propose to install and
replace CCTV cameras at project site at various places on DAM, Power House
Complex, Substation to further enhance the security in view of the notifications
issued by Department of Energy, Govt. of Himachal Pradesh letter dated
28.02.2019 is enclosed as Annexure-10. During the FY 2020-21 to FY 2022-
23. The expenses of Rs.0.21 Cr. (Rs. 0.15 Cr. towards computers/laptops and
Rs. 0.06 Cr. towards CCTV) is likely to be incurred towards procurement
Computers/Laptops and CCTV Cameras during Control Period FY 2020-21 to

2022-23.

It is further submitted that Safety Audit of the underground powerhouse
carried out by M/s AEMPL recommended to provide smoke curtains and fire

retardant doors at various locations to channelize the smoke in more effective

manner in the event of any fire accident which will ensure the saf

//.74-- o "_’. \
staff working inside the powerhouse. EPPL propose to progzgsj[fé/ the .Smioke
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Curtains, Fire Retaurdant Doors for the safety of manpower and effective
smoke channelization in the event of fire in Power house. Also procurement of
tipper for transportation of material to different locations of the Project and
Fork Lifter for transporting heavy equipment to and fro from store and power
house. The expenses of Rs.0.80 Cr. (Rs. 0.20 Cr. towards smoke curtains, Rs.
0.05 Cr. towards fire retaurdant door, Rs. 0.25 Cr. towards tipper, and Rs. 0.30
Cr. towards Fork lifter) is likely to be incurred during the control period i.e. FY

2020-21 to FY 2022-23.

Accordingly, the amount of Rs. 0.62 Cr. ( Rs. 0.05 Cr. towards ™
Procurement of computers/laptops, Rs.0.02 Cr. towards CCTV
cameras, Rs.0.20 Cr. towards smoke curtains, Rs. 0.05 Cr towards
fire retaurdant door & Rs. 0.30 Cr towards fork lifter is expected to
be incurred during FY 2020-21, Rs. 0.07 Cr. (Rs. 0.05 Cr. towards
Computers/laptops and Rs. 0.02 Cr.) is expected to incurred
during FY 2021-22 and Rs. 0.32 Cr. (Rs. 0.05 cr. towards
computer/laptops, Rs. 0.02 Cr. towards CCTV cameras and Rs. 0.25

Cr. towards tipper)is expected to incurred during FY 2022-23.

16.6.5.5. LAND: LEASE CLAIMED BY GOVERNMENT OF HIMACHAL

PRADESH:
It is submitted that ‘Land held under lease’ pertains to Forest Land
diverted for the Project. No lease amount was either demanded by
Government of Himachal Pradesh (GOHP) or paid by EPPL up to August
2014. GoHP subsequently raised demand for an amount of Rs.5.77 Crs.
vide their letters dated 11.08.2014 & 27.08.2014 (excluding interest).
The said demand has been raised .in accordance with the provisions of
the Himachal Pradesh Ceiling on Land Holdings Act, 1972 and Himachal
Pradesh Village Common Lands Vesting and Utilization A;:t, 1974 and the

Rules framed there under by the Government of Himachal Pradesh. The
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Lease Rules were notified in 1993 i.e. prior to the signing of the PPA and
PSA, and thereafter amended / replaced by Lease Rules 2011 and Lease
Rules, 2013 wherein the lease rates were amended in each of the said

amendments.

The demand for lease amounts to ¥ 5.77 Cr. from the period
commencing from 19.11.2005 (being the date of accord of Forest
Clearance) to 18.11.2014 towards lease rentals and ¥ 1.24 Cr. as an
annual lease rental has been conveyed in the demand letter dated
27.08.2014 received from the Government of Himachal Pradesh on the
basis of the Lease Rules 1993, Lease Rules 2011 and Lease Rules 2013,
as prevailing at the relevant point of time. GOHP has also directed EPPL

to enter into a Lease Agreement in this regard.

In the meanwhile, some hydro generating companies in Himachal
Pradesh who had also received similar demands from the GoHP, had
challenged the said demands on various grounds before the High
Court of Himachal Pradesh. The Hon’ble High Court vide its Order
dated 05.07.2017 has remanded back the matter to the GoHP with
directions to first issue proper and complete notice to show cause, to
the Petitioners, and thereafter, after calling for their reSponse and
according them an opportunity of hearing, decide the issue in
accordance with law. The matter presently is being under

consideration of GoHP and may be finalized any time,

It is also submitted that, EPPL has not so far paid any amount to
GoHP in this regard and GoHP on its part, has not so far withdrawn
or modified the above demand letters raised on EPPL for payment of

lease charges.
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The above said matter was also considered by Hon'ble PSERC while
issuing the order dated 30.07.2018 approving the Capital Investment
Plan for control period FY 2017-18 to 2019-20 and it was held by the
Commission that any such expenses paid to GoHP towards lease
rental shall be considered on merits when claimed as actual
expenses by EPPL in subsequent years. In view of the above, EPPL

hereby submit that EPPL shall approach Hon'ble Commission at the

time of incurring the expenses actually towards lease rent.

16.7. In view of the above, the year wise details of the expenses, which are
expected to be capitalized during the control period i.e. during FY 2020-21 to
FY 2022-23 is tabulated below:

Schemes/Works to be taken up over the MYT Control Period i.e. FY 2020-21

to FY 2022-23.

(Rs. in Crore)

ADDITIONAL CAPITALIZATION

S.N. Head FY 2020-21 | FY 2021-22 ' FY 2022-23 Total
Towards Construction of Chute
1, Spillway - 15.00 - 15.00
2. | Construction of New Bridge 0.65 0.20 0.20 1.05
Procurement of Material due to
3. | Change in the Power Evacuation - 3.05 - 3.05
System
Miscellaneous Expenses (fowards
procurement of computers/laptops,
4. CCTV Cameras, curtains,fire 0.62 0.07 0.32 1.01
retaurdant door, tipper & fork lifter)
TOTAL 1,27 18.32 0.52 20.11

16.8.1t is requested that Hon'ble PSERC may consider the above amount of

Rs.20.11 Cr. towards additional capitalisation under various heads while

approving the Capital Investment Plan. However, as above estimates are

indicative only and actual expenses may vary.
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Capital Investment Plan for the Control period i.e. FY 2020-21 to FY 2022-23
(Amount Rs. in Crs.)

A | Ongoing schemes of the previous MYT Control Period i.e. FY 2017-18 to FY 2019-20 i
S.N. Head FY 2020-21 | FY 2021-22 | FY 2022-23 Total
1. | Purchase of Runners 5.50 - - 5.50
5 | Left Abutment Slope Stabilization 1.00 i i 1.00
Measures
3 Upgradation Of SCADA Systems In 0.70 - - 0.70
" Power House And Chhaur Substation
TOTAL (A) 7.20 - - 7.20
Schemes/Works to be taken up over the MYT Control Period FY 2020-21 to FY 2022-23.
S.N. Head FY 2020-21 | FY 2021-22 | FY 2022-23 Total
_ | Towards Construction of Chute
5. Spillway - 15.00 - 15.00
6. | Construction of New Bridge 0.65 0.20 0.20 1.05
Procurement of Material due to
7. 1 Change in the Power Evacuation - 3.05 - 3.05
System
Miscellaneous Expenses (fowards
procurement of computers/laptops,
8 CCTV Cameras, curtains,fire 0.62 0.07 0.32 1.01
retaurdant door, tipper & fork lifter)
TOTAL (B) 1.27 18.32 0.52 20.11
GRAND TOTAL (A+B) 8.47 18.32 0.52 27.31

Prayer:

It is therefore respectfully prayed that the Hon'ble PSERC may be pleased to:-

a) To admit the Petition seeking approval of EPPL's Business Plan including

Capital Investment Plan, for Control Period from FY 2020-21 to FY 2022-23

in accordance with the PSERC MYT Regulations, 2019;

b) To approve the Business Plan including Capital Investment Plan for MYT

Control Period for FY 2020-21 to FY 2022-23 as proposed by the Petitioner.

c) To pass any other order/s as the Hon'ble Commission may deem fit and

appropriate under the circumstances of the case and in the interest of

justice;
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AND FOR THIS ACT OF KINDNES'S, THE HUMBLE PETITIONER AS IN DUTY

BOUND SHALL EVER PRAY.
Date:22™, January, 2020

Place: New Delhi

Throu

Counsel

Tarun Johri (Advocate)
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: BEFORE HON’BLE PUNJAB STATE ELECTRICITY REGULATORY COMMISSION,
AT CHANDIGARH
IN
PETITION NO. __ /2020
IN THE MATTER OF:-
M/s Everest Power Pvt. Ltd. ___Petitioner

e Versus
- \-\

Z Ak
/ 1 )&éPmuaé"State Power Corporatlon Ltd.

[;/ ;@2/ Mm/ﬁ'l('? Ind:a Ltd __ Respondents

hLNCT CE e f
k .~“'j*~\-\ R Ng-il ;‘ /" e P

-
-
" \

-

ey

AFFIDAVIT

I, \/_éVg;{yanarayan, S/o Late V. Narayana Murty, aged about 33 years, working as
Senior Manager of M/s Everest Power Pvt. I td, a Company registered under the
provisions of the Companies Act, 1956, having its Corporate office at Hall A, First
Fioor, Plot No. 143-144, Udyog Vihar Phase 1V, Gurgaon - 122015, do hereby

solemnly affirm and state as under:-

1. | am the Senior Manager of M/s Everest Power Private limited, the Petitioner in

the above matter and am duly authorised by the said Petitioner to make this

affidavit on its behalf.

2. The statements made in the attached application are true to my knowledge and

| believe them to be true.

3. There is no case pending in any court of law with regard to the subject matter of

the petition.




VERIFICATION:- :26

I,the Deponent above named, do hereby verify that the contents of the above
affidavit are true and correct to my knowledge. No part of it is false and nothing

material has been concealed therefrom.

Verified at New Delhi on this 22" day of January, 2020.

ATTESTED

NOTARY PUBLIC
NCT DELHI

99 1N 7M0
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Everest Power Private Limited
Malana-1t Hydro Electric Project (2x50MW}, Himachal Pradesh
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Everest Power Private Limited
Matana-11 Hydro Electric Project (2x50MW), Himachal Pradesh

1

Background:

Malana-11 Hydroelectric Project {2 x S50MW) has been develor ,ed by M/s Everest Power
Private Limited (EPPL). The plant has been commissioned in 2012 and in operation since
then. The project comprises concrete gravity dam. A!, dam site, on the left bank,
upstream of dam axis, a bench of 4m wide has been provided at [L.2545 (at top level of
dam). Concrete cladding has been provided along thes hill side of the bench for a tength
of about 35m from the dam axis with joints at regul ar interval. Slope fallure oceurred at
sbout 25m u/s of dam axis from around EL.2580r ., which led to overturning of concrete
cladding of 10m long (between RD.25m and R.D.35m from dam axis) at EL.2545m. In
view of this, a team of M/s AEMPL visited the s'ite on 10" April 2019 to inspect the slide

area and to suggest treatment measures.
Observations made during the site visit:

Observations made by the team during the site visit and the treatment measures are as

follows:

During the site visit, it was observed that '3 modes of failures occurred at three different

locations as detailed below:

2.1 Location-1: Concrete cladding of 10m long has got overturned between

RD.25m and BD.35m from dam axis:

Slope failure occurred at about 25m /s of dam axis from around EL.2580m which led
to overturning of concrete cladding of 10m long at EL.2545m (between RD.25m and
RD.35m from dam axis). This cladding was not seen to be anchored into the soil

whereas the adjacent cladding was anchored into the soil and was intact.

The concrete cladding which has overturned is of 5m high in two tiers each of 2.5m
high. ,

Treatment Measures:

Initially, on the bench, at EL.2545m, vertical soil anchors of 32mm dia and 15m long

have to be provided at 2m c/c staggered. All the empty spaces at EL.2545m (below

existing concrete raft of the bench) shall be suitably filled with M10 concrete.
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Everest Power Private Limited

Malar

\a-Tl Hydro Electric Project (2x50MW), H'imachal Pradesh

2.2

SLIDED CONC RETE
CLADDIN G

The concrete cladding which has failed due to overturning shall be removed. After
cleaning, a new concrete cladding of 500mm thick at top and 750mm thick at bottom
and 5m high shall be constructed covering full length between RD.25m and RD.35m as
shown in the drawing. Prior to the construction of this wall, one row of soil anchars of
32mm dia and 10m long should be provided at 1m below the top of concrete cladding
and 2 rows of soil anchors of 22mm dia and 12m long should he provided with one row
at 750mm fror bottom and another row at 1625mm from bottom row. Drainage holes
of 75mm dia and 6m long should also be provided at 3m c¢/c staggered with inverter

filter.

Exposed sloping surface to be provided with Geo-Grid/Geo-lute naited into the soil,

Location-2: Tension cracks occurred between RD.60m and RD.90m from

dam axis;

Tension cracks have occurred on the left bank at around EL.2560m for a length of about

30m between RD.60m and RD.90m from the dam axis as marked in the drawing.
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Everest Power Privaie Limited
Malana-1t Hydro Electric Project (2x50MW), Himachal Pradesh

Treatment Measures:

In order to prevent water ingress into these tension cracks which may otherwise exerts
hydrostatic pressure which can significantly lower the factor of safety of slip surfaces,
these tension cracks shall be dressed and irmmediately filled up with clay after making
v-notch (as shown in the drawing} on it along the length of crack. Filling of tension

cracks with clay shall be done on priority 'prior to start constructing the cladded wall.

R.R.Masonry wall has been provided n two tiers at the toe of the slope (below the
tension crack region) at bench EL.2545m. This wall has already cracked and also got
dislocated at some locations. There'fore, this wall shall be removed with caution at a
maximum of 10m length at a time. A new concrete cladding of 500mm thick at top and
750mm thick at bottom and max. 5m high {the wall height is varying} shall he
constructed at a rate of 10m covering full length between RD.35m and RD.90m as
shown in the drawing. This wall shall be made curved in plan in such a way that the toe
of the cladding is as close as possible to the existing overburden/soil. Please note that
removal of existing damaged wall and replacement withrconcrete cladded wall with soil
anchors shall be done at a maximum rate of 10m at a time. As brought out in previous
section, prior to the construction of this wall, one row of soit anchors of 32mm dia and
10m long should be provided at 1m below the top of concrete cladding and 2 rows of
soil anchors of 32mm dia and 12m long should be provided with one row at 750mm
from bottom and another row at 1625mm from bottom row. Drainage holes of 75mm

dia and 6m long should also be provided at 3m ¢/c staggered with inverter filter.

Open concrete fined drainage (300mm x 300m) shall bhe provided at 3 locations as

follows:

i Along the top of cladded wall
ii. At intermediate level

iii. At top, existing catch drain can be used after repairing wherever damaged

The drains should be sloping u/s and d/s from the crown of the slope and the rain water

should be drained properly.

Exposed sloping surface to be provided with Geo-Grid/Geo-Jute nailed into the soil.
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Everest Power Private Limited
Malana-Il Hydro Electric Project (2x50MW}, Hima chal Pradesh

2.3 Location-3: Settlement of grid beams and concrele cladding between

EL.2545m and EL.2535m:

As per the drawing issued for left bank slope protection works by the former design
consultant, a bench/berm of 3m wide has be:en provided at EL.2535m. Along hill side of
this bench, 500mm thick concrete cladding has been provided for a height of about 4m
anchored with two rows of 32d, 12m long self-drilling anchor @ 2Zm cfc. Also, slope
protection with 250mm thick stone fiflin g covered with PVC coated wire mesh in the
form of grid with beams has been providiad between EL.2545m and EL.2539m.

During the site visit, it was observed th at the bench at EL.2535m has got settled along
with 500mm thick concrete cladding a'nd grid beam protection, Cracks could be seen in
these settled concrete cladding. Due to this settlement, there is a cavity tormed
between the bottom of the concrete cladding and the bench at EL.2535m. This cavity
has been packed with stones by the project O & M team. 300mm thick RCC cancrete
raft has also been provided along the bench at EL.2535m. Due to the aforesaid
settlement, a cavity has formed below the raft. This cavity should be filled up

immediately with M10 concrete.

During the site visit, the water level in the reservoir was at about £L.2530m. Condition of
slope protection work below water level could not be ascertained. Appropriate
protection measures will be suggested by inspecting the condition based on the details

provided by the project O & M team after lowering down reservoir level,

Detailed drawings showing the above treatment measures have been attached with this

report.
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IVIREST

POWER

WORK ORDER

CST No: CST - 2585 dated 29/07/2005, TIN NO.-.02100200996

GST Nos KUL~

i1 2912 dated 17/05/ 2005

Corporate Office © Hall A, First Floor, Piol No. 143-144, Udyoq Vihar, Phase ~ IV, Gurgaon ~ 12207, Haryana, Phone: $91-124-4630870, £ax: 191-11-45623862

To WO No.: EPPL/DAMLEFTBANK/2019-20/30001 date 20.05.2019

Balaji Operation and Maintenance Services Pyt Ltd
village Chowki, Near Jari

. District Kullu, Himachal Pradesh
India

Kind Att. : Mr. Shiv Pardeep Sharma

Prev W .0 No : NA
Interrval Ref No @ NA
Your Ref No. Quotation& Discussions

With reference to your above reference number a'ad further discussion with you we are pleased to issue

the Work Order for " Construction RCC wall from RD 25 to RD 58 at DAM complex of Left bank” and the

rates as per details given below:-

SLNO Particulars of Items Unit Qty as per Rate Amount
contract
Remark:
1 2 3 4 5 o
1 Removall of landslide Debris, excavation of Cum £00.00 550 275000
foundation & muck removal
2 | Laying of PCC for Foundation Cum 5.00 9704 48520
Reinforced cement concrete (M25) retaining o
3 | structure including shuttering, scaffolding etc as Cum 125.00 12184 | 1523000
per drawing and Technical Specifications
| TMT bar reinforcement including cutting
4 sfralghtenlng, bendiflg placing in p(?smon and MT 6.00 6326 457950
binding as per drawings and Technical
Specifications
c Back Filling after construction of RCC retaining Cum 100.00 33c 33500
B structure
Cutting & and removing of fallen trees from the
6 | left bank of Dam complex and cleaning of left LS 1.00 350000 | 350000
bank grid beams
v Dr;lhn.g and fixing of Soil drilling Anchors and Mirs 915.00 1400 1281000
Grouting
Total (Thirty Nine Lac Sixty Eight Thousand Nine Hundred Seventy} | 3968970

Pfant Office : Malana Stage -

CIN: U40101HP2001PTCC24679

1l Hydro Electric Plant, Power House site, Village Chowki, Near Jarri, District Kullu, Hlmachq! Pradesh - 1?5105
-Phone: +81-9805075444, 9805078444, Fax; +91-11-43852507, email: powerhouse@everesipower.in, delhiofice@everesipower.in
Reglstered Office : Firs! House, Bhumian Estate, Nav Bahar Bhumian Road, Cholta Shimla, Shimia-171002, Himachal Pradesh | Telefax: +81- 177-2627345
WWW.EVETESIDOWET.in




Mutually Agreed Terms & Conditions

1. Taxes
i, @STTax : Extra as applicable
2. Completion Period: 6 Months from date of
3. Payment Terms : On progressive basis as per Enginsers certification
4. Work Address : Malana - Il HE Project, Village Chowki, Jari, District Kullu, Himach 3] pradesh
5. Billing Address : Everest Power Pvt Ltd., Malana - il HE Project, Village Chowk’; Jari, District Kully,

Himachal Pradesh

Contact Person : Mr. Anand Varma - 09805519974

Kindly return the duplicate copy of order duly signed & stamped Within 3 days towards
acceptance of order. Non-receipt of order acceptance/rejection shall be deemed as order is
accepted.

Other Terms & Conditions: Detailed Terms & Conditions ‘Enclosed in Annexure

For Everest Power Pwi: ttd,
. ! NI

-




Everest Power Private Limited
WO No.: EPPL/DAMLEFTBANK/2019-20/30001  Date:20.05.2019 Page 3 of 7

Annexure

Terms and conditions:

1. The mobilization of all the plants equipment, rnanpower and all the resources necessary for the
execution of the work shall be done by you itmmediately in any case not later than 2 days from

the date of this order.
2. You would commence the work immediate:iy or not later than 2 days from the date of this order.

3. You shall complete the works as describec| in the above clause from the date of this order, to the
satisfaction of the Engineer of M/s Everesit Power Pvt Ltd, Completion date shall remain firm and

you are expected to suitably mobilize all thea resources to meet the said completion date.

4, The above-mentioned pricefvalue of the present work order shall be inclusive of all the

applicable taxes & duties except G5T.

5. Retention amount of 5% of Work done value will be retained as a performance guarantee and
same will be returned / paid after comyletion of performance guarantee period i.e 60 days from

the date of work completion certificate: issued by the Engineer Incharge on segment wise,

6. The quantities as indicated in Bills of Quantities/Bill of Items mentioned above are approximate
and may increase or decrease as per the site conditions. However the rate will be firm and sound
for variation in quantities + 30% of each item. Any variation beyond this will required reworking

of item rate mutually.

7. The rates mentioned in the bill of times are inclusive of entire quality control, testing and quality

assurance related to works.

8. After completion of work, bills shall be submitted to the Site Engineer for due approvals in
accordance with actual progress of work. On verification/reconciliation of said bills by the
Engineer on the basis of the certified measurements of the work done, the payment would be

made to you within fifteen days of the date of certification of bills by the Engineer.

9. The Engineer of the Company would issue necessary drawings/specification to you for the

execution of the works. In case of any clarifications are needed by you____a;‘o'r}‘ﬁf_clhés,e
y T . \MJ/ TPy




Ho

Everest Povver Private Limited
WO No.: EPPL/DAMLEFTBANK /2019-20/30001  Date:20.05.2019 Page 4 of 7

drawings/specifications, you will get the same clarified by approaching the Engineer of the
Company. The clarification/ instructions of the Engineer of the Company would be final & binding
on you. You would not be entitled to claim any additional payment or extension of time for

completion of works.

10.  That escalation in prices of goods/Senvices is not permissible during the entire duration of works.
The rates/unit rates as shown in the bill of items include all the incidental charges and no other
payment other than these would be payable against the actual measurements as certified by the

Company Engineer,

11.  You would obtain adequate insurance coverage in respect of the following:
a) All third party risk

b) You are required to necessary insurance to the work man directly or your sub-contractor
and same copies of insurance premium payment receipts to be submitted regularly to the
Company Engineer. Default by you to obtain such insurances or any default in payment of
regular premium would entitle the Company to obtain the above set requisite insurance
policies at your cost including the administrative charges required to obtain the same.
Such insurance policy will be kept valid and effective till 6 months after the schedule

completion date.

12.  That any delay in providing necessary site of works or drawing/specification/instructions would

not lead to any claim whatsoever resulting in additional payment or extension of time.

13.  Adequate arrangement for your labour camp, accommodation, Food supply, water supply,
proper hygienic sanitation, sewerage, tatrines and hygienic environment for your labour & staff

including their first-Aid & Medical facilities etc. will be your responsibility.

14.  You would submit detailed work schedufe and the construction methodology for approval of the
Engineer of the Company in advance and only on approval of the same, respective construction

activities under this work order would be carried out by you.

15.  You shall submit a daily/weekly progress report in the format as instructed to you by the

- Engineer of the Company




Everest Power Private Limited
WO No.: EPPL/DAMLEFTBANK/2019-20/30001  Date:20.05.2019 Page 5 of 7

16.  All statutory deduction on accounts of income tax, GST anc other applicable dues etc, on your
bills shall be effected from the payment of such bills and the TDS certificates would he forwarded

to you in due Course.

17.  You would not be entitled to suspend the performance of works under this work order. If any
such suspension occurs then on determination by the Engineer, The Company shalt have the right
to get the works completed through other contractor and terminate this work order at your risk

& cost.

18.  The entire scope of work shall be completed by your strictly in accordance with the provisions of
this work order and according to instruction of Engineer of Company and to the full satisfaction
of the Engineer. If at any time the quality or progress of the works is found to be unsatisfactory
by Engineer of Company, then the Company would be entitled to' terminate the work order

without any cost to Company. The decision of Company is final in this regard.

19.  You would take all the responsibility for the protection of environment & safety in performance

of works. This would include and would not be fimited to the following acts:-

a. You would take full responsibility of accommodation and food to all of your employees,
transportation, medical and any other needs that may come up from time but not

necessarily covered under the contract in detail.

b. You or your employees are prevented from interfering with the environment, felling of
tress, cutting of branches for use as fire wood etc, contractors is expected to provide
suitable alternate arrangement. Any such misuse will attract as penalty as shall be

decided. You shall dispose all muck in designated areas as shown by Engineer in charge,

C. Loose rock hanging over area where work is to be carried out is to be removed first and

place made safe to work prior to commencement of roadwaork.

d. You are to clear alf sharp / loose areas that are a hazard to safe working as per site

requirement and/or direction of engineer in charge.

e, You are expected to practice safe work methods to the satisfaction of site engineer and

" insurance company and any third party or Govt. agency. This is to be strictlyf'e.ﬁj?ﬁs’r'&édi" ‘.

.”_j- ~

T,

T T
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f. You shall provide personal protective gear/equipment like helmets, safety shoes,
raincoats and safety glasses etc to its labour for safe and efficient discharge or work at

their respective worlk sites.

g. Al mule and trekking route shall be kept open for general public during construction
and after work. Controlled and fixed time blasting to be followed under close

supervision.

20.  The Engineers of the Company would be entitled to modify the scope of work. You would be paid
for increase in the scope of work according to the rates mentioned in Bill of items and you would
also be given a suitable extension off time for completion of works like wise any reduction in the

scope of work would entitle the Engineer to reduce the time for completion of the work.

21.  Any material supplied by Company to you other than committed material will be charged at
actuals and recovered from the bills raised by you. Overhead and administrative expenses @15%

would also be chargeable on such rnaterial.

22, Any deviation by you from the terms & conditions of this work order will have to be brought to

the notice of the Engineer, whose decision in respect of the same would be final and binding,

23.  Notwithstanding any of the provisions of this work order, Company will have the right to

terminate this work order forthwith without payment of any compensation.

24.  You will submit to the Company, following information i.e. submission of attendance register,
monthly Provident Fund statement, insurance etc. and report about compliance of other laws on

weekly basis, Any default in this might lead to penalty/termination of the work order,

25.  You would not be paid any idling/delay charges due to reasons attributable to you. In case of acts

of God, charges relating to any delay/idling would not be payable to you for loss of days-due to

S

such reasons.

VAN
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WO No.: EPPL/DAMLEFTBANK/2019-20/30001  Date:20.05.2019 Page 7 of 7

76.  You shall shift all equipment to work spot. Cost of shifting is deermed to be included in the unit
rates as specified in this work order. Making of Pathways, clearing of bushes etc is deemed to be

included in the unit rate.

27 In the event of disputes, the same shall be referred for Arbitration as provided under Arbitration

and Concliiation Act 1996. The venue of arbitration shall fze Delhi only.

You are requested to sign on duplicate copy of this order as ‘a token of acceptance.

Thanking you,

Yours faithfully,

For Everest Power Private Limited

C
Accepted by: 6\/\ :

Contractor: —--

Name:

Date:

N3
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F. No. 1/6/2011-1T-IV {236746)
Government of India
Ministry of Power
Shram Shakti Bhawan, Rafi Marg,
New Delhi, Dated: ‘9™ October, 201755

To

Additional Chief Secretdry, Principal Secretary, .Secret‘ary'{Energy) of States/UTs
Subject : Guidelines for Mitigation of Cyber Secuirty Threats in Power Sector .
Sir,

| am directed to convey that National Critical Information Infrastruet’ jre Protection Centre
(NCHPC) has found following vulnerabilities while conducting cyber security 855 assment at two Discoms
in the countty: - ' . :

{i) Due to lack of patch/update management, the Operating Systems of servers are prone to multiple
eritical security vulnérabilities such as "Shell Shock", " Remote Cryde Execution” and are opéen to
various kinds of attacks. R

(ii) Appications installed over servers are ot being patched 17, the latest patches/updates and are
prone to multiple security critical vulnerabilities and suscept ible to different kind of cyber attacks
{eg. Oracle Database used in server is having unsupported pz stches level), S

(ifi) The team was able to' access the Oracle Database 'remotely over Internet by Exploiting SQL
injection vulnerabilities.

- {iv} Telnet services have been cginﬁguted over services, which provides remote login for
administration. As Telnet transmits traffic in clear te:xt, attackers may sniff into the traffic and steal
Telnet ¢credentials.

{v) Server Is corifigured with SNMP {Simple Ne%.work Management Protocol } community string. An
attacker could leverage knowledge of a SNVP community string to collect sensitive information
such aé device configuration, installed software, running processes, installed patches, netwerk
configuration, network connections etc.

(vl) Windows firewall was found.disablerd onthe NMS {Network Managament System).server,

{vii) Web and Directory Servers are having high web vulnerabilities such as SQL injection, Cross Site
Scripting. etc.

(vili} Servers have not been harciened, and contain unnecessary services, which increase attack
surface sustainablility.

{ix} VNC {Virtual Network Computing) Application, third party application, was running on Human
Machine Interface (HMIJ Workstations which allow remote logon to the systems, hence usage of
VNC exposes large attack surface.

{x} Operating systems of Workstations o not have windows security polices such as Password
Policy, Account Lockout etc.

ol
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'

{xi} No active Anti-Virus application was found on the workstation. This is a critical vulnerability and
a serious threat. ‘

{xii} The switch/Router was configdred with the default credential. Default cre dantial may allow
attackar to compromise the entire network at ease.

{xiti} There is no end to end communication between RTUs and FEP Servsar, The ‘commuhication
between RTUs and LDMS is in plain text. This may allow attackers to iV ,ect commands, sniff and
modify traffic.

(xiv) Definition database of Cyberoam Firewall was found to be un- jpdated, which leave the entire
network prone to various kinds of cyber attacks.

{xv) Many of the Passwords were weak and the team could e7usily crack the hashes to retrieve the
password in plain text.

2. National Critical information infrastructure Protection Centre (NCIPC) has issued following
guidelines regarding Cyber Security threats in Power Sectryrand are conveyed for further nacessary
action and compliance: ' _ :

(i} Deploy only those critical software application su'ch as Anti-Virus applications, whose technical
support and version control are yerlifiable publically.

(i) Deploy produict releases and firmware updeste and technical support details which are not
available in the open domain.

(i} Evolve procedural cont‘rois- such as Secarity Level SLA which mandates the OEM/System-
Integrator & makes him liable to. provide/sup port security patches and firmware updates for longer
duration on equipment life cycle.

{iv) Avoid Internet connectivity directly or indirectly {over firewall) to OT/SCADA networks.
{v) Update all Operating Systems, Applications and Firmware as a basic cyber hygiene practice.

(vi) Nominate CISO (Chief Information Security Officer), [50s' {information Security Officer) - g

to establish 15D {Information Security Department) for imglvem'ent'i_ng and managing information
security at different location of thre organisation.

{vii) Accelerate the process of Cli identification and notification as Protected Systems, steered by
Power Sector CERTs.

Yours faithfully,
7

| rvEeH ymar)
Under Secretary to Goveérnment of india
Telefax; 23715507 exin. 370

it-mop@nic.in

1 MDs of All DISCOMSs _
2. CISO-MoP for Necessary compliance
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F. No. 1/6/2011-1T (241316)
Government of India
Ministry of Power

Shram Shakti Bhe \wan, Rafi Marg,
New Delhi, Dated: 17th September, 2018

OFFICE MEMORENDUM

Subiect : Status regarding Cyber Security activities in Frower Sector .

The undersigned is directed to refer to the cybe'r security activites and the
implementation of Cyber Security Crisls Managemert Plan in power sector and to
request you to furnish the latest status on the fo'lowing points urgently to C!SO-
MoP for submitting a consolidated report to MoP.

(i) Prepare Cyber Crisis Management Plan (C(CCMP), including detailed contingency
plan for dealing with crisis arising out of cyber attacks in respective areas and cyber
security mock drills

(i) Auditing of the IT infrastructure, web a‘pplications and websites on periodic basis
through CERT-In empanelied auditors to check resilience of cyber assets against
malicious attacks.

Under Secretary to Government of india
Telefax; 23715507 extn. 370

lt-mop@nic.in
To )
1. CERT-Distribution
2. CERT-Thermal
3. CERT-Hydro
4. CERT-Trans
Copy to
1 Chairperson, CEA
2 CMD-NTPC, NHPC, PGCIL

N CISO-MoP [Kind.Attn. Shri Vijay Menghani, Chief Engineer (IT)-CEA

H{

37
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(A Govt. of lndia Enlerprise)
1SRG 1400t & 15 1800 Cartiflad Company

No. NH/IT&C/CEA/2018/ [ 4 o Date: 03-12-2018

To,,
Sy Dr.§ S Garhia,
C.0.G,
Everest Power Pvt Ltd
143-144 Ydyog Vihar,Pshase-IV,Gurgaon-122015

Sub: Status regarding Cyher Security activities in Power Sector
Ref.: (i} e-Mail from CEA dated 28.11..2018

{ii} Our e-Mail Dated 25.10.18

(iif} Central Electricity Authority letter no. CEA-CH-13-12/2/2018- IT Division
Sir,
The energy sector has been identified as a critical sector and its protection from any cyber-attack
should be the utmost priority. Varicus communications have been made for receiving about the
status of preparation of CCMP and Audit of Critical Information Infrastructure {Cll} and applications
at enterprise level. But till date no information has been received in this regard.

1. Chief Information Security Officer, Ministry of Power (CISO-MoP) vide their letter under
reference {iii} have requested again to provide the action taken report on the following.

a. Status of preparedriess of Cyber Crisis Management Plan (CMPP), including detailed
contingency plan for dealing with Crisis arising out of cyber-attacks in respective areas and
cyber security mock drills.

b. Auditing of IT infrastructure, Web Applications and Website on periodic basis through CERT-
in empanelled auditors.

2. Further, vide Ministry of Power {MoP) Office Memorandum no. 1/6/2011/iT-Part-V, MoP has
desired to identify the Cll components in the organizations for further intimating to National
Critical Information Protection Centre, Govt. of India. In this regard you are also requested to
provide the list of Cll installed in your organization.

The information as above may please be provided at the earfiest for further transmission to CISO-
MoP.

The abave information may kindly be furnished to the office of the undersigned or through email at
ciso.nhpc@nciipc.gov.in on or before 28.12.2018.

This may please be treated as MOST URGENT,
Regards,

S, marmhes

Chief Genaral Manager {IT} — CISO NHPC

Copy to : Sh. Vijay Menghani, Chief Engineer (IT&C), CISO-MoP, CEA New Dethi

W
.

{Savitri Srivasta\;)‘ B

HF
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From: Savitri Srivastav

Sent: 28 November 2018 13:22

To: Anirudh Gupta; Ayush Kumar Sinha

Subject: FW: very urgent - Cyber Secuirty in Power Sector

Attachments: © Cyber-Security-Crisis Management Plan,pdF, Cyber-Secuirty-Guidelines-NCIP'C pdf
fmportance: High

From: itcea@nic.in {mailto:itcea@nic.in}

Sent: 28 November 2018 13:13

To: Vivek Goel; Sunil Agrawal; Savitri Srivastav; Meena Agarwal; Anand Shankar; A K Patel; Anir ydh Gupta
Cc: Vijay Menghani; Saumitra Mazumdar : :

Subject: Fwd: very urgent - Cyber Secuirty in Power Sector

importance: High '

Sir / Madam,

Kindly provide the latest status with reference to the attached MoP's letter s by today for submitting a
consolidated report to MoP. This may be treated as very urgent.

-mmm—mn Original Message --------

From: "IT Cell, Ministry of Power" <it-mop@nic.in>

Date: Nov 28, 2018 11:58:39 AM

Subject: very urgent - Cyber Secuirty in Power Sector

To: Vijay Menghani <vmenghani@nic.in>, Saumitra Majumdar <itcea@nic.in>

Sir

Kindly refer to the attached OM and Letter communicated earlier on the following subjects :

1. Status of Cyber Security Activities 1n Power Sector.
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2.; Guidelines for Mitigation of Cyber Security Threats in power sector.

The status may kindly be communicated to MoP urgently.-

Regards,

IT Cell

Ministry of Power
Government of India
Tel.011-23715507 Ext. 370

j NP L
e o,

Disclaimer: The information contained in this e-mail messsage is intended only for the confidential use of the recipient(s)
named above. This message is privileged and confidentia'. If the reader of this message is not the intended recipient or
an agent responsible for delivering it to the intended reCiipient, you are hereby notified that you have received this
document in error and that any review, dissernination, «Jistribution, or copying of this message is strictly prohibited. If
you have received this communication in error, please notify us immediately by e-mail, and delete the original message.
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COPYRIGHT NOTICE- PROPRIETARY INFORMATION

This document contains information that is proprietary and cenifidential te CyberQ Consulting Pvt. Ltd, which
shall not be disclosed outside, transmitted, or duplicated, used i1 whole or in part for any purpose other than
its intended purpose. Any use or disclosures in whole or in part of this information without express written
permission of CyberQ Consulting Pvt. Ltd. is prohibited.

Any other company or product names mentioned are used foi- identification purposes only, and may be
trademarks of the irrespective owners.

©Copyright, CyberQ Consulting Pvt. Ltd.

Everest Power Private Limited, Malana II Proprietary & Confidential Page 2 of 36
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1 Introduction

The purpose of the Vulnerability Assessment/Penetration Testing of SCADA Network & IT Infrastructure is to
determine the secusity vulnerabilities in the Servers, Network devices, Wi-Fi devices etc. The tests were
carried out assuming the identity of an attacker or a user with malicicus intent. At the same time due car g
was taken not to harm the device.

1.1 Executive Summary

The significant issues are given in this section, the Executive summary. These list the security f' aws that are of
major concern. Vulnerabiities have been given a Severity rating of High, Medium or Low baser | o the risk they
may pose. The basis of giving the severity rating is as described below:

i z 2 o s : A -
1 High Severely impact the system
2 Medium Impact the system in_a limited manner
3 Low No direct impact on the system
4 Information Suggested improvements which are 7 ot non-comptiances but would

help in further enhancements.
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1.2 Methodology

The methodology adopted for Infrastructure Assessment: consisted of two phases

. Nerwork-based testing
. Detailed manual compliance testing

The methodology applied in Network Security Testing is explained in the diagram below:

Select the Devicel/Servers/iDesktop to lbe tested
_» ._Select Device/Servers/Deskiop to be tested
“ e Testing Strategy

Foot Printing / Gather informatic,n of Device/Servers/Desktop

+ldentify type of Device/Serv ers/Desktop
« .~ |dentify the location which Firewall Configuration and ACL Review to be-

- conduct

Conduct Configuration Review as per OSSTMM Guidelines
.« Manually check Device:/Servers/Desktop configuration as per define
.. policy

“Conduet
Evaluation

Classify vulnerabilities accorcling to the Risk Level

» - Analyze findings
"« Analyze the threat due to the qunerab;hty and gtve the rlsk rating

e Classify vulnerabilities according to the Risk Level

Prepare Report . :
s Prepare detailed Technical fi ndmgs Report
s 7 Buggest general recommendations to plug the vulnerability

Conclusion _ _
» Summarize Conclusion - -

Summary
Conclusion
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9  Network Security Audit of SCADA Network

2.1 Objective

Supervisory contro! and data acquisition (SCADA) are an industrial control system which is used by gyverest
Power Private Limited, Malana II for generating power. SCADA systems organize multiple technfollogies that
allows to process, gather and monitor data at the same time to send instructions to those points (hat transmit
data. SCADA system receives the information from programmable logic controllers (PLCS) of " .eamote terminal
units (RTUs), which in turn receive their information from the sensors or inputted values wh',ch we have given
manually, SCADA in a power system is used to collect, analyze and monitor the data € tectively, which will
reduce the waste potentially and improve the efficiency of the entire system by saving ™ oney and time.

The objective of this testing was to ensure the security of the network and server fro o exterral and internal
threats, The SCADA Network must be isolate from IT network.

Everest Power has engaged CyberQ Consulting Pvt. Ltd to perform the security aursit of SCADA Network Security
Assessment. The audit team consisted of members drawn from CyberQ. Deta’|s were provided to the extent
imentioned in “Scope of Work”. The audit was carried out from Everest Power ‘Private Limited, Matana IL.

2.2 Scope

The scope of this Testing included of Configuration Audit of Scada Sfarver, PLC devices, Network Device
etc of SCADA Network

« Scanning from Automated tool

« Logical Access to Network & Security devices with administrative: / root account.

« Running configuration fites of Network & Security Devices and a.ccess to log files,

The 1P Addresses of Scada Network is given below:

172.17.200.125 | 172.17.200.151
172.17.200.1 | 172.17.200.152
b Addresses of Scada \A/2:17:20011 [ 172.17.200.153
Network 172.17.200.2 | 172.17.200.154
172.17.200.12 | 172.17.200.155
172.17.200.5 | 172.17.200.250
172.17.200.15

‘Note: Some devices which is related to DAM was not audited due to not reachable.
2.3 Tools Used

The following tools were used:

+ Nmap

» Nessus
s CyberQ Proprietary Checklists and Test Cases

5
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5t

2.4 Vulnerabilities of IT Infrastructure with Recor ymendation
2.4.1 Finding No. 1

Description: The remote host is running Microsoft Vvindows XP. Support for this operating system by Microsoft
ended April 8th, 2014.

Severity: High :

'tmpact: Lack of support implies that no new security patches for the product will be released by the vendor,
As a result, it is likely to contain security vulnerabilities. Furthermore, Microsoft is unlikely to investigate or
acknowledge reports of vuinerabilitie:s.

Recommendation{s): It is highly recommended to upgrade Windows that is currently supported.

Affected host(s): 172.17.200.80, 172.17.200.81, 172.17.200.,11, 172,17.200.12, 172.17.200,15

2.4.2 Finding No. 2

Description: The remote Windows host is affected by a remote code execution vulnerability in the 'Server’
service due to improper handling of RPC requests. {MSD8-067)

Severity: High

Impact: An unauthenticated, remote attacker can exploit this, via a specially crafted RPC request, to execute
arbitrary code with 'System' privileges, ECLIPSEDWING is one of multiple Equation Group vulnerabilities and
exploits disclosed on 2017/04/14 by a group knowr as the Shadow Brokers.

Recommendation(s):
Short term: Microsoft has released a set of pathes for Windows XP.
Long Term: It is highly recommendec to upgraade Windows that is currently supported.

Affected host(s): 172.17.200.8¢, 172.17.200.81, 172.17.200.11%, 172.17.200.12, 172.17.200.15

2.4.3 Finding No. 3

Description: The remote host is affectexd by a memory corruption vulnerability in SMB. (Critical MS09-001:
Microsoft Windows SMB Vulnerabilities Remote Code Execution {958687))

Severity: High

Impact: The vulnerability in SMB that may allow an attacker to execute arbitrary code or perform a denial of
service against the remote host.

‘Recommendation(s):
Short term: Microseft has reieased a set of patches for Windows XP.
Long Term: It is highly recommended to upgrade Windows that is currently supported,

Affected host(s): 172.17.200.80, 172,17.200.81, 172.17.200.11, 172.17.200.12, 172.17.200.15
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2.4.4 Finding No. 4

Description: Multipte remote code execution vulnerabilities exist in Microsoft S’ ver Message Block 1.0
KSMBv1) due to improper handling of certain requests. (MS17-010: Security Update F 5r Microsoft Windows SMB
Server (4013389))

Severity: High

tmpact: An unauthenticated, remote attacker can exploit these vulnerabilities, via a specially crafted packet,
to execute arbitrary code,

rRecommendation(s):
Short term: Microsoft has reteased a set of patches for Windows XP. Addit jonally, it is recommended that users
block SMB directly by blocking TCP port 445 on all network boundary de' vices. For SMB over the NetRIOS API,

block TCP ports 137 / 139 and UDP ports 137 / 138 on all network bour dary devices.
Long Term: It is highly recommended to upgrade Windows that is cur rently supported.

Affected host(s): 172.17.200.80, 172.17.200.81

2.4.5 Finding No. 5

Description: It is possible to obtain the default community niame of the remote SNMP server, The remote SNMP
server replies to the following default community string is p‘ublic.

Severity: High
'tmpact: Default communities are used by an attacker s first attempt to gain access or information about the
remote host, or to change the configuration of the remote system (if the default community allows such
modifications).

Recommendation{s): Disable the SNMP service on the remote hast if you de not use it. Either filter incoming
UDP packets going to this port, or change the defauvit community string.

Affected host(s): 172.17.200.11, 172.17.200.12, 172.17,200.15

2.4.6 Finding No. 6

Description: An arbitrary remote code vulnerability exists in the implementation of the Remote Desktop
Protocol (RDP) on the remote Windows host. The vulnerability is due to the way that RDP accesses an object in
memory that has been improperly initialized or has been deleted. {MS12-020: Vulnerabilities in Remote Desktap
Could Allow Remote Code Execution (2671387))

Severity: High

Impact: If RDP has been enabled on the affected system, an unauthenticated, remote attacker couid leverage
this vulnerability to cause the system to execute arbitrary code by sending a sequence of specially crafted RDP
packets to it.

Recommendation(s):

Short term: Microsoft has released a set of patches for Windows XP.
Long Term: It is highly recommended to upgrade Windows that is currently supported.

Affected host(s); 172.17.200.11
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2.4.7 Finding No. 7

Description: The remote SSH daermon supports connections made using the version 1 of the 55H protocol.
Severity: High

éZtmpar:t: These protocols are not completely cryptographically safe so they should not be used.
Recommendation(s}): Disable compatibility with version 1 of the protoce! and use SSH version 2.

Affected host{s): 172.17.200.250

2.4,.8 Finding No. 8

Description: The remote host is running Microsoft Windows. It is possible to log into it using a NULL session
{i.e., with no login or password).

Severity: Medium

Impact: It may be possible for an upauthenticated, remote attacker to leverage this issue to get information
about the remote host.

Recommendation(s):
Short term: Apply the following registry changes per the referenced Technet advisories :
Set :

- HKLM\SYSTEM\CurrentControiS et\Control\LSA\RestrictAnonymous=1

- HKLM\SYSTEM\CurrentControISset\Services\!anmanserver\parameters\restrictnulisessaccesw1
Rermove BROWSER from :

- HKLM\SYSTEM\CUrrentControlSet\Services\lanmanserver\parameters\NuI%SessionPipes
Reboot once the registry changes are complete.
H

Note: Before implementation of live/production server, Test properly or get advise from OEM.
tong Term: It is highly recommended to upgrade Windows that is currently supported.

Affected host(s): 172.17.200.80, 172.17.200.81, 172.17.200.11, 172.17.200.12, 172.17.200.15

2.4,9 Finding No. 9

Description; The remote host is running a Telnet server over an unencrypted channel.

Severity: Medium

Impact: Using Telnet over an unencrypted channel is not recommended as logins, passwords, and commands
are transferred in cleartext. This alows a remote, man-in-the-middte attacker to eavesdrop on a Telnet session
to obtain credentials or other sensitive information and to modify traffic exchanged between a client and server.
Recommendation(s): Disable the Telnet service and use SSH instead.

Affected host{s): 172.17.200.80 {5250/tcp/telnet), 172.17.200.81(5250/tcp/telnet),

172.17.200.11 (5250/tcp/telnet), 172.17.200.12 (5250/tcp/telnet), 172,17.200.15
(5250/tcp/telnet)
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2.4.10 Finding No. 10

Description: Signing is not required on the remote SMB server.
Severity: Low

Impact: An unauthenticated, remote attacker can exploit this to conduct man-in-the-middle attacks against
the SMB server,

iRecommendation(s): Review and Enforce message signing in the host's configuration.

Affected host(s): 172.17.200.80, 172.17.200.81, 772.17,200.11, 172.17.200.12, 172.17.200.15

2.4.11 Finding No. 11

Description: The remote NTP server respands 'to mode 6 queries.

Severity: Low

Impact: Devices that respond to these queries have the potentiai to be used in NTP amplification attacks. An
unauthenticated, remote attacker could potentially exploit this, via a specially crafted mode 6 query, to cause a
reflected denial of service condition.

Recommendation(s): Restrict NTP mode 6 queries.

Affected host(s): 172.17.200.250

2.4.12 Finding No. 12

Description: The remote host has IP forwarding enabled.

iSeverity: Low

Impact: An attacker can exploit this to route packets through the host and potentially bypass some the devices.
Recommendation(s): Review it. If not require, it is recommended that you disable IP forwarding.

Affected host(s): 172.17.200.1, 172,17.200.2, 172,17.200.5, 172.17.200.151, 172.17.200,152,
172.17.200.153, 172,17.200.154, 172.17.200.155
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3 Network Security Audit of IT Infrastructure

3.1 Objective

Everest Power Private Limited, Malana II is located in the Kullu district of the state of Himachat Pradesh
with Dam & Power House near the Malana Village. The project utilizes the fall of head in the River course, of
about 600 meters between the Dam & Power Houise. The objective of this testing was to ensure the security of
the network Everest Power Private Limited, Malana 1I including networking devices and server from external
and internal threats.

The Security Assessment performed by CyberQ. The audit team consisted of members drawn from CyberQ.
Details were provided to the extent mentionf:d in "Scope of Work”. The audit was carried out from Everest Power
Private Limited, Malana II.

3.2 Scape

'The scope of this Testing included of Configuration Audit of Scada Server, Wi-Fi devices, Network Device CCTV
Camera etc of IT infrastructure

« Scanning from Automated tocl

« Logical Access to Network & Security devices with administrative / root account.

« Running configuration files of Network & Security Davices and access to fog files. The scope of the

The IP Addresses of Scada Network is given below:

: 192.168.23.51 192.168.23.52 192.168.23.52
192.168.23.139 | 192.168.23.145 | 192.168.23.156
192.168.23.2 192.168.23.12 192.168.23.24
192.168.23.85 192.168.23.91 192.168.23.98
192.168.23.86 192.168.23.92 192.168.23.99
192.168.23.88 192.168.23.93 192.168.23.105
192.168.23.89 192.168.23.97 192.168.23.106
192.168.23.25 192.168.23.82 192.168.23.101
192.168.23.157

IP Addresses of IT
Infrastructure

3.3 Tools Used
i

The following tools were used:

Nmap

Wifislax

Nessus

Wireshark

Kali linux

Fern

Metasploit

CyberQ Proprietary Checklists and Test Cases

. ® ® * & & & 2
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£

3.4 Vulnerabilities of IT Infrastructu re with Recommendation

3.4.1 Finding No. 1

Description: Seme devices are directly accessible {'Without authentication)
Saverity: High

Impact: Malicious user may change any setting ais his convenient.
5Reccbmrvnend:-ztion(s): All devices should be conftgured with proper a:ithentication.
Affected host(s): 192.168,23.51, 192,168,23.52, 192.168.23.59

Screenshot/Evidence:
AirLink

D 168203
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3.4.2 Finding No. 2

Description: Some devices are accessibie with default user id and passyword or easily guessable password.
Severity: High

Impact: Malicious user may access using default user id and pa ssword and change any setting as his
convenient.

Recommendation(s): All devices should not use default user id ar,d password or easily guessable password,

Affected  host(s): 192.168.23.139, 192.168.23.145,  192.168.23.156, 192.168.23.157,
192.168.23.101

lScreenshot/Evidence:

wi-FI Device
v Peivate Browiing

- XK@

g E

©Q Private Browsing
e in @ Private Windov, Fitefox does not

ed pages » (ackie

o sgatches o emporagy files

2301 is equtsting 2 ar usermame and passwerd. The site saps “Befaukt
| Hamesadmin Pessmord 1234

Ustr Hame:

Fasswetd:

@ Content Blocking
Some websites use track i activity across the Internet. In private windaws, Firefox
Cantent Blocking au y y 5 that can cofledt information abowt your browsing

behavior.

S how if work -

Learn mare abeu Prvate Bres
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b3.4.3 Finding No, 3

bescription: Some devices are configured with default setting,

Severity: High

Impact: Malicious user may access using default setting and change any setting as his convenient.
Recommendation(s): All devices should be proper configured as per the security policy of your organization.

Screenshot/Evidence: All Switches and Wi-Fi Devices

3.4.4 Finding No. 4

Description: Operating system/Firmware of the device is not updated. The current running version of Operating
System in a device isv5.2 build 718 (GA). Device miight be vulnerable for the known vulnerabilities.

Severity: High
Impact: Malicious user may use known vulneraibilities to compromise the device and the internal network.

‘Recommendation(s): firmware need to be updated because company is trying to fix vulnerability that was
found in current firmware version. Update firmware is similar to system update,

IAffected host(s): 192.168,23.2

Screenshot/Evidence:

HH

e O 0 £ rres192,168.23. 2500 R/ e i &0

FiZRTINET - FortiGae 50D

Wf Dasnbaard

1 b Fomview
i G Network
1o Config
b Admin
#B monitor

Stardaiana
FETEODI6LE0928
i Serial Humber FGYS004415093578

NAT {Tnange]

 tiperation Mode
AT Yw

iﬂnnwmc vErson

i AT Te P

LCurrent Admimstrator

BRI

i
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3.4.5 Finding No. 5

f
Description: Some of the policy has set ‘All’ source to "All" destinations with ‘All" service,

Severity: High
Impact: Malicious user may send from inbound to outbound traffic or outbound to ink,aynd traffic,

Recommendation{s): Policy Should be implemented on the firewall as per the Siecurity guidelines set by the
organization. It should be set as specific source to specific destinations with spe’cific service (Port) as per your

organization requirement.
Affected host(s): 192.168.23.2

Screenshot/Evidence:

€ e @
FLIRTINET

"

GEN_taeal S ALL o ACLERT
= i policy - .
&) w infefnial - GGN (2 - 2} L
« Proxy Options i 2 EIGGN_local 3 always 7 ALL ¥ AUICEPT
"+ 55t Inspection i v antirdat - wast (AR {E DAY e . EESR :
= 5 ovjeas 3 e 12 alt O atwnys T ALL ¥ AUCERPT $Enzble Expdefault EAAALL
* Addresses L - - . - .
| ddves: w wiind At < internal (6= 4) o b .
» Services Pkt ity = : B
+ Schadules L] E alt 2HVRT T always [aet TER S ACCEPT L3Epable
* Traffic Shapers V_mﬁldt €5-5) e )
* virtual 1Ps 5 @ 1900 T abwnys AL
- * 1P Pools
® 9 mopitor
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3.4.6 Finding No. 6

Description: The running version of Portable SDK for UPnP Devices (libupnp'} is 1.6.17 which is affected by
multiple remote code execution vulnerabilities.

Severity: High

Impact: A stack-based buffer overflow condition exists in the unig ue_service_name() function within file
ssdp/ssdp_server.c when handling Simple Service Discovery Protoco! (SSDP) requests that is triggered while
copying the DeviceType URN. An unauthenticated, remote attacker cein exploit this, via a specially crafted SSDP
Frequest, to execute arbitrary code. (CVE-2012-5958)

A stack-based buffer overflow condition exists in the unique_service name() function within file
ssdp/ssdp_server.c when handling sSimple Service Discovery Prot.ocol ($SDP) requests that is triggered while
copying the UDN prior to two cotons. An unauthenticated, remote iattacker can exploit this, via a specially crafted
SSDP request, to execute arbitrary code. (CVE-201 2-5959)

A stack-based buffer overflow condition exists in the unique_service_name() function within file
ssdp/ssdp_server.c when handling Simple Service Discovery frotoco] (SSDP) requests that is triggered while
copying the UDN prior ta the ';upnp:rootdevice' string. An u nauthenticated, remote attacker can exploit this,
via a specially crafted SSDP request, to execute arbitrary Co‘de, (CVE-2012-5960)

Multiple stack-based buffer overflow conditions exist ir, the unique_service_name() function within file
ssdp/ssdp_server.c due to improper validation of the UDM, DeviceType, and ServiceType fields when parsing
'Simple Service Discovery Protocol (SSDP) requests. An unauthenticated, remote attacker can exploit these
issues, via a speciafly crafted SSDP request, to execute ar bitrary code. (CVE-2012-5961, CVE-2012-5962, CVE-
2012-5963, CVE-2012-5964, CVE-2012-5965)

Recommendation(s): Upgrade to libupnp version 1.6,.18 or [ater, If libupnp is used as a third party library by
a different application, contact the vendor of that apphication for a fix.

Affected host{s):

1900 / udp / ssdp

192.168.2:3.85

192.168.23.91

192.168.23.98

192.168.23.86

192.168.23.92

192.168.23.9%

192.168.23.88

192.168.23.93

192.168.23.105

192.16.8.23.89

192.168.23.97

192.168.23.106

49152 [ tep f www

192.1/58.23.85

192.168.23.91

192,168.23.97

192.1.68.23.86

192.168.23.92

192.168.23.98

192.168.23.88

152.168.23.93

192.168.23.99

192.168.23.89 | 192.168.23.105 | 192.168.23.106

f
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3.4.7 Finding No. 7

Description: Operating Systems of Servers and network devices were not update:d with latest security patches
and service packs.

Severity: High

Impact: Default configuration of operating system having the many knc.wn vulnerabilities which can be misused
by malicious user. In default configuration most of the services were fanabled can also be misused.

Recommendation(s): Apply all latest security updates and serv'ices packs released by the operating system
and application software vendors. Create a procedure to keern system updated by applying latest security
patches and updates on regular interval.

Affected host(s): 192.168.23,12

}
Screenshot/Evidence(s):

£& view update histary N _ _ )
fris Panet ¥ 4l Contrel P lté!ns o WmdowsUdete g V’;ewupdate sty ; S Q-‘E 1 Search Control Panet
Review your update history
Check the Status columin to ensure all important updates were successful. Ta remove an update, see Ingtalled Updates.
Yroubleshoct problems with instaling updates
“Narne ST S L SRR o : f Skates o §Importanre': - '.|“Da'ce Li
Windows Maticious Software Removat Toot x84 - duly 2017 {KBE0S3H Succasshul Trportant 32017
i} Windaws Maligious Sofaware Removal Taolx64 - June 2017 (<BI90E30} Successful  Impartant /1572017 -
Windows Malicinus Software Removal Tool x84 - May 2017 (KBE30R3S) Successhul Important 5/24/2017 -
indows Maliciaus Softwrare Removal Tool x64 - May 2017 (KBBEG3D) Successful Important 5/18,/2017
‘Windowes Malicious Software Removal Tool <64 - Aprit 2017 (KB330820} Successful Impartant 421372017
Windows Malicious Software Rernoval Tool x64 - March 2017 {K£5298830} Sue cessful Important 31642037
Windows Makicigus Softuare Removat Toot x64 - Fepruary 2017 (KBB3EEID) Succassful Inportant 22440017
Windows Malicious Software Removal Toot x64 - fanuary 2017 (KBEI0830) Suceessful Important 12542017
Windows Malizious Software Removal Tool x64 - Decernber 2015 (KB336830) Successful Dmportant 1241443118
Wandaws Malicious Software Removal Toal 264 - Novernber 2016 {KESIDBI) Successiul Important 111847016
Windows Malicious Software Reenoval Toolx64 - Octaber 2016 (KB890828) ' Successful  Important 10/13/2036
Windows Malicious Software Removal Tog! %64 - September 2016 (KBI0EN) Suceessful Importent 47142016
Security Update for Microsoft NET Framework § o XP, Server 2003, Vists, Windaws T, Server 2008, Server 2088 R2 for xf4 (KB2T425...  Successful Irnpartant B/11/2015
Update for Best Practices Analyxer for Application Server for Windaws Server 2008 R2 x64 Edition (KB23B6667) Successful Retommended §/11/2014
Update for Micrasoft NET Framewark 4on Windows %P, Windows Server 2083, Windows Yista, Windows 7, Windows Sercer 2008, .. Successful ecommended 871172016
Security Update for Microsoft [NET Framework 4 on XP, Server 2003, Vista, Windowrs 7, Server 2008, Server 2008 R2 for x84 (KBTI, Successful Important £/11/2016
Security Update for Microsaft NET Framewotk 4 on XP, Sepver 2003, Vista, Windows 7, Server 2008, Server 2008 R2 for x64 (KB27636... Successful Importard 8/11/2016
Security Updare for Windows Senver 2608 R2 x64 Edition {KB2713233) Suecessful Inportant 8711772016
Security Update for Microsoft NET Framework 4 on %P, Server 21003, Vista, Windows 1, Server 2088, Server 2008 R2 forx64 {KB27294... Sucressfud Inportant 8/1153016
t Security Update for Microsoft HET Framewsek § on XP, Server 2803, Vists, Windows 7, Server 2688, Server 2008 R2 for <64 (KBz694L1,.. Successfut Irnportant 271173016 .:;
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3.4.8 Finding No. 8

Description: The remote Windows host has Microsoft Server Message Block 1,0 {(SMBv1) enabled.
Saverity: High

‘Impact: 1t is, therefore, affected by muitiple vulnerabilities:

- Multiple information disclosure vulnerabilities exist in Microsoft Seryer Message Block 1.0 (SMBvl) due to
improper handling of SMBv1 packets. An unauthenticated, remote att.acker can exploit these vulnerabilities, via
a specially crafted SMBv1 packet, to disclose sensitive informatiors, {CVE-2017-0267, CVE-2017-0268, CVE-
2017-0270, CVE-2017-0271, CVE-2017-0274, CVE-2017-0275, C\/E-2017-0276)

- Multiple denial of service vulnerabilities exist in Microsoft Server Message Block 1.0 (SMBv1) due to improper
handling of requests. An unauthenticated, remote attacker ca.n exploit these vulnerabilities, via a specially
crafted SMB request, to cause the system to stop responding, (CVE-2017-0269, CVE-2017-0273, CVE-2017-
0280)

- Multiple remote code execution vulnerabilities exist in Microsoft Server Message Block 1.0 (SMBv1i) due to
improper handling of SMBvt packets. An unauthenticated, remote attacker can exploit these vulnerabilities, via
a specially crafted SMBv1 packet, to execute arbitrary codes. (CVE-2017-0272, CVE-2017-0277, CVE-2017-0278,
CVE-2017-0279)

iRecommendation(s): Apply the applicable security update for your windows version :

- Windows Server 2008 ; KB4018466
_ Windows Server 2008 R2 : KB4019264

Affected host(s): 192.168.23.12

3.4.9 Finding No. 9

Description: Multiple remote code execution vulnerabitities exist in Microsoft Server Message Block 1.0
{(SMBv1) due to improper handling of certain requests. (MS17-010: Security Update for Microsoft Windows SMB
Server (4013389))

Severity: High

Impact: An unauthenticated, remate attacker can exploit these vulnerabilities, via a speciaily crafted packet,
to execute arbitrary code.

Recommendation(s): Microsoft has released a set of patches for Windows Server 2008/ 2008 r2. Additionally,
It is recommended that users block SMB directly by blocking TCP port 445 on all network boundary devices, For
SMB over the NetBIOS API, biock TCP ports 137/ 139 and UDP ports 137 / 138 on all network boundary devices.
Affected host(s): 192.168.23.12

3.4.10 Finding No. 10
i
Description: The remote Windows host is affected by a remote code execution vulnerability due to improper

processing of packets by the Secure Channe! (Schannet) security package{MS14-066: Vulnerability in Schannei
Could Allow Remote Code Execution (2992611}))

Severity: High

Impact: An attacker can exploit this issue by sending specially crafted packets to a Windows server.

Recommendation(s): Microsoft has released a set of patches for Windows Server 2008, 2008 R2.

iAffected host(s): 192,168,23.12

Everest Power Private Limited, Malana II Proprietary & Confidential Page 22 of 36




72

1T Security Audit Report OF SCADA Network & 1T Infrastructure

|3.4,11 Finding No. 11

Pescription: The remote Samba install is prone to a heap-based buffer overfiow attack.
Severity: Medium

Impact: An attacker can exploit this issue to execute arbitrary code with the privileges of the application. Failed
exploit attempts will result in a denial of service condition.

Recommendation(s): Apply patches from the vendor. A patch addressing this defect has been posted to
http://www.samba.ora/samba/security/

Affected host(s): 192.168.23.24 (445 / tcp / cifs), 192.168.23.25 (445 / tep / cifs)

3.4.12 Finding No. 12

Pescription: Password policy and account lockout policies are not implemented on firewall devices.

Severity: Medium

Impact: User can keep easy password for their own ease but this is useful for the malicious user and he may
able to crack or guess the password to compromise the critical systems.

lnecommendation(s): Password policies and account lockout policies shoufd be implemented as per the
security policy of your organization/ best practices of IT industry. System must force to user to keep a strong
password as per implemented password policy.

Affected host(s): 192.168.23.2, 192.168.23.12

Screenshot/Evidence:
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Servers
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3.4.13 Finding No. 13

Description: Telnet was enabled to manage the network devices and it was not restricted to some specific
host or IP’s. Telnet transfers user name and password in clear text, so it can be compromised by
eavesdropping the session,

Severity: Medium

Impact: Unauthorized can sniff the network to get the username and password and try to get access to the
router and to alter configuration setting as per their requirement to compromise the network.

i
Recommendation(s): Use only SSH to manage the device remotely and atlow access only from some specific
1P addresses.

Affected host(s): 192.168.23.2, 192,168,23,24, 192.168.23.25, 192,168.23.51, 192.168.23.52

Screenshot/Evidence{s):
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|
3.4.14 Finding No. 14

Description: Event log has setting of 20480 KB and overwrite events as needed.
Severity: Medium
Impact: Critical Events may be overwrite with new events if the size allocated gets full.

Recommendation(s): Set the security log size to a value which was sufficient to record the logs generated to
backups. It is alsa set to Archive the log when full, do not overwrite events.

‘Affected host(s): 192,168.23.12

}Screenshot/ Evidence(s):
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3.4.15 Finding No. 15

Description: Audit policy under Locat Policy is not configured.

|

Severity: Medium

Impact: Without Audit policy, It is difficult to generate logs properly and identify the malicious activity.

Recommendation(s): Configure Audit Policy to track the unwanted activities as per the organization security
policy.

Affected host(s): 192.168.23.12

Screenshot/Evidence(s):
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3.4.16 Finding No. 16

Description: Access this computer from the network is set “Everyone”.

Severity: Medium

Impact: If set "Everyone” anyone can access the computer over network.
»Recommendation(s): Onty Authenticated User should be allowed to access the system.
Affected host{s): 192.168.23.12

Screenshot/Evidence(s):
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3.4.17 Finding No. 17

iDascription: ‘Advance Device Control’is not enable on antivirus server.

Severity: Low

Impact: ‘Advance Device Control’ is protect the system from other infected device such as pen drive etc.
Recommendation(s): ‘Advance Device Control’ should be enable and configure as per the organization security
policy.

Affected host(s): 192,168.23.12

i

Screenshot/Evidence(s):
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3.4.18 Finding No. 18

Description: ‘File Activity Monitor’ is not enable on antivirus server.
Severity: Low
Impact: 'File Activity Monitor’ is monitor and protect our system from malicious file.

Recommendation(s): ‘File Activity Monitor’ should be enabie and cenfigure as per the organization security
policy.

Affected host(s): 192.168.23.12

Screenshot/Evidence(s):
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3.4.19 Finding No. 19

i[Jes;cripticm: Default user ID “Admin” is used frequently use to access the Devices. Also, Administrator is used
for Servers.

Severity: Low

Impact: It will be very difficult to trace and make specific user accountable for the unwanted event as generic
user account “Admin” is used.

recommendation; Create individual user ID’s for all authorized user who access the devices/servers and log
all the activities. If possible, not avoid generic name,

Affected host{s): 192.168.23.2, 192.168.23.12, 192.168,23.82, 192.168.23,101

iscreenshot/Evidence:
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3.4.20 Finding No. 20
Description: FTP service is enabled.
Severity: Low
Recommendation(s): If not require, FTP service should be disable,
lAffacted host(s): 192.168,23.2, 192.168.23.51, 192.168.23.,52
Screenshot/Evidence(s}:
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4 Network Architecture Review of SCADA Network & IT
Infrastructure

4.1 Objective

The Network Architecture Review for EVEREST POWER PRIVATE LIMITED infrastructural was performed by
CyberQ. The audit team consisted of members drawn from CyberQ. Details were provided to the extent
mentioned in “Scope of Work”. The audit was carried out in Data center Shastri Park, Delhi. The objective of
this testing was to ensure the security of the external and internal threats.

i
4.2 Network Architecture Review Gap Analysis Findings with Recommendation

4.2.1 Finding No }

Description: There is no IT security policy for SCADA Network & IT Infrastructure.
Saverity: Informational

Recommendation(s): It is recommended to prepare IT security policy for SCADA Network & IT Infrastructure
for better IT Security.

4.2.2 Finding No 2

Description: There is no Architectural Diagram for SCADA Network & IT Infrastructure.
Severity: Informational

Recommendation(s): it is recommended to prepare architectural diagram for SCADA Network & IT
Infrastructure for better understanding.

f

4,2,3 Finding No 3

Description: Server and Devices are not configured in HA.
Severity: Informational

‘Recommendation(s): It is recommended to implement in HA as a good appraach.
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'4.2.4 Finding No 4

Description: There is no security devices tike firewall was impiemented to segregate the SCADA Netwaork
from the IT Infrastructure,

Severity: Informational

Raecommendation(s): It is recommended to implement a firewall to segregate the SCADA Network from the
IT Network and implement poiicies to allows only one-way communication from SCADA to IT Network as IT
Networks are prone to malicious attacks. No communication should be allowed from IT Network to SCADA
Network. This will prevent the critica!l infrastructure to get compromised if IT network gets compromise.

4.2.5 Finding No 5

Description: VLAN is not implemented in Network infrastructure.
Saverity: Informational

Recommendation(s): It is recommended to configure VLAN on networking device such as switch etc in
Network infrastructure,

4.2,6 Finding No 6

Description: Internet service is running over SCADA Network.
Severity: Informational

recommendation(s): It is recommended to block Internet service in SCADA Network,
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Garporate Office @ Hall A, First Floor, Plot Na. 143-?44, Udyog Vihar, Phase ~ M, Gurgaon — 122015, Haryana, Phone: +81-124.4630870, Fax: +91-11.45823862

PURCHASE ORDER

GSTIN: 02AABCEN832G2ZC, PAN: /AABCE0832G

Order No: EPPL/PH/2018-19/P0O-0024 Dated: 29.03.201¢
To,

ANDRITZ HYDRO Private Limited,
D-17, MPAKVN Industrial Area,
462 046 Mandideep.

Distt. Raisen / India.

Sub: Purchase Order for Upgradation of existing SCADA system including Design,
Engineering & Supply of Compatible hardware & Software & Gradation of Operating
System (windows 10) for Power House of Malana Stage - It Hydro Electric Power Project,
Himachal Pradesh.

Ref: 1) Your offer mail on dated 16™ Apr 2018 & 27™ Mar 2019.

Dear Sir,

With reference to your above offer and subsequent discussions, we are pleased to award a
Purchase Order as per conditions given below for Malana - I Hydro Flectric Power Project,

Himachal Pradesh;

5.No ltem Description Total Price

Upgradation of Existing SCADA System including Design, Engineering
1 & Supply of compatible hardware & up gradation of Operating system
(windows 10) for Malana-l! HEP

Supply of Workstations hardware on windows 10 platform-3 Nos with
Windows 10 operating system & Laptop with Operating system (windows 10)

A for programming with ficense key (1 Nos) and Configuration of software 28,50,000.00
(SCADA) in all work stations.
B HMI's (UCB & CCB) on Windows 10 platform with Operating system
(windows 10)-3 Nos
C | SCADA software License latest version compatible with Windows 10
Services Charges for Installation/configuration of SCADA system,
2 testing, Commissioning of complete system & training of Operational
team 50,000.00
Total (Supply & Services) 29,00,000.00

(Rupees Twenty Nine Lakhs only).
TERMS AND CONDITIONS:

1. Taxes & Duties applicable :-

Phone: +91 98{}50?5444 9805078444, Fax +91 11-43852507, pman powe;housp@evwestpowerm delhlomce@everestpower in

Registered Office : First House, Bhumian Estate, Nav Bahar Bhumian Road, Cholta Shimta, Shimla-171002, Himachal Pradesh | Telefax: +91- 1772627345

www.everestpower.in
CIN : U40101HP2001PTC024679




i GST: Shall be payable extra as applicable
i, Any change in the Taxation as per Govt. L aw shall be applicable time to time

Transportation: Transportation of items up to ‘site if any shall be arranged by you &

price included in the above price.

Payment Terms:

Following payment schedule shall be applic:able:
a. 20% advance of total contract valiue excluding all taxes and duties against
acceptance of Purchase Order & issue of Profoma invoice.
bh. 60% with applicable GST, agains’t Performa Invoice after completion of SCADA
system including Hardware iterris & ready for dispatch.
c. 20% with including all taxes & duties after successful installation, testing &
commissioning of System

Incoterm: (FOR Site)

5. Upgradation and Design & Engineering:-

a. Upgraded SCADA system shall be suitable & integrated with existing panels
(UCB, CCB, Bay controllers, Governor Panels, Excitation system, Sensors &
control system eic.).

h. Detaited design and scope of services as mentioned in below,

3

vi.
vii,
vili.

Repltacement of 2 Ne's of SCADA work stations and 1 No Engineering
Work station with latest model of Dell make at the time of delivery &
along with preinstall ed operating system (Windows 10 or above if any).
Replacement of all touch panels which are instalied in UCB & CCB with
fatest model at the time of delivery along with operating system
(windows 10 & above if any).

Replacement of Dell laptop with latest version of operating system
(windows 10 & above) and SCADA software with license key for
program modifications.

Up gradation of SCADA software for Power House Operation & Control
with latest version at time of delivery & suitable for latest operating
system (windows10 or above if any) along with Hardware Key's.

Any modifications, changes required in SCADA program same shall be
taken up as per the current control system & project requirement at site.
Data Logging, periodic backup system restoration process.

Trouble shooting process and techniques.

Data integration between Powerhouse SCADA and Substation SCADA
shall be done as per requirement.

8. Tools & Tackles:

a. Required/suitable {ools and tackles for dismantiing and assembhng of SCADA

commissioning team.

F



10.

1.

12

13.

14,

15.

Inspection:

a. M/s Andritz shall intimate inspection call during the process of
manufacturing/assembly and testing process.

b. EPPL reserve the rights to deploy third party/independent engineer for
inspection.

Installation, Testing & Cornmissioning:

a. M/s Andritz shall deploy erection and Commissioning team/staff for instailation,
testing & commissioning of new SCADA system.

b. Local transportation & site accommodation, food etc shall be arranged by EPPL
during installation period. :

Training:

M/s Andritz shall train the operation team at project site by conducting onsite/class
room fraining program at project site.

Training may cover the day to day operations, trouble shouting, data/event logging,
backup & restoration etc.

Operation and Maintenance Manuals:
a. M/s Andritz shall supply two seis of drawings, operation & Maintenance
manuals in English aleng with spares list and OEM details.

Delivery & Schedule:

a. SCADA system shall be delivered to site and commissioned within 3 months
from the date of Purchase Order.

Consignee & Billing Address: Everest Power Private Limited, Malana - |1 Hydro
Electric Project, Village Chowki, Near Jarri, District Kullu, Himachal Pradesh - 175105,

Contact Person: Mr. Dr 8S Garhia #9717700652 at HO & Mr. Ananda Varma
#9805519974 at Project Site.

You should mention the PO number during submission of your read challan/ invoice &
send the original Invoice along with the material at our project site.

Liguidated Damages: In case delay in completion of work is attributable to you, you
are liable to pay Liquidated Damages as follows:

i) 0.5 % per week after scheduled delivery period and up to maximum of 10% of

ay2s



16.

17.

18.

19.

20,

21,

22,

23,

Total LD shall be limited to 110% of the total order value.

Vendor has to mention ECC. No., CST No. & LST No. on their Invoice along with P.O.
No. Any Penalty /Expenses due to non-- mentioning above in Invoice/Delivery Challan
will be on supplier account.

Warranty Period: warranty Period shall be 18 months from the date of receipt at site.
Or 12 months from date of commissioning, w hichever early

During this period, you will  replacefrepair  defects due to defective
manufacturing/fabrication or workmanshiry at your own cost.

Price Escalation: This is a firm price: contract and no escalation whatsoever is
applicable on this contract.

Quality Assurance Plan: You will pre.pare and submit for approval, a detailed quality
plan for manufacturing of all items ma nufactured by you and/or your sub-vendors. The
quality plan shall set out the practices and procedures, relevant reference to the
documents/standards, acceptable norms, inspection, documentation etc. to be
followed by you during various stage of manufacture. Any deviation on account of
approved QAP shall be subject o tihe approval of Everest Power. Submission of QAP
shall also be done within 1 month from the date of order.

Progress Reports: You shail submit monthly progress reporis including
status/progress achieved during the month for all activities covered.

Shop Assembly, Inspection & Testing: Shop Assembly, Inspection and testing shall
be carried out as per the standard procedures and as specified in technical
specifications at your premises prior to dispatches. Representative of EPPL will
witness tests if required, and shiall be intimated at least ane week in advance.

Dispatch clearance of items shaill be obtained from EPPL or its representative.

Force Majeure: In the event of 'Force Majeure’ such as War, Fire, Earthquake, Flood,
Strike, etc. the employer is to be intimated with details of such happening within 3 days.
The time for performance of the contract shall then be extended by period not more
than the duration of such events.

Settlement of Disputes: If any dispute arises between the parties arising out of or
relating to or in respect of this Work Order is not setlled mutually the same will be
referred for arbitration through the sole Arbitrator appointed by the Managing Director
of the Employer. The Arbitration would be conducted under the provisions of Arbitration
and Congiliation Act, 1996 and the place of Arbitration will be New Dethi.

Kindly return the duplicate copy of Purchase Order duly signed and stamped within 3
days towards acceptancefrejection of order. Non rece;pt of. ordermaccepta gefrejection
shall be deemed as order is accepted. ‘ QI

Page 4 of §
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24 Jurisdiction: In case of any disputes, courts in Dethi Jurisdiction are only applicable.

25. Limitation of Liability: The aggregate liability of the contractor in, this contract to
owner, whether under the contract, in tort or otherwise including thre cost of repairing
or replacing defective equipment, shalf not exceed 100% of the cor tract price including
escalation. Under no circumstances contractor shall be liable for any consequential or
indirect damages incurred by Owner, including but not limited "0 loss of profit or loss
of production etc.

You are requested to return the duplicate copy of this order duly ¢.igned & stamped on each
page by authorized signatory of your company as a proof of y,our acknowledgement and
confirmation.

Thanking You

Yours Faithiully,

>

@& -

For Everest Power B\{i}x el z’\
fois f e N [0

L

Authorized Signatory .0,

Page 5 of 5
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Garporate Office : Hall A, First Floor, P!ét No. 143-144, Udyog Vihar, Phase ~ IV, Gurgaon — 122015, Haryana, Phone: FG1-124-4630870.  gay: +01.11-45823862

,

EVEREST
POWER

PURCHASE ORDER

GSTIN: 02AABCE0832G2ZC, PAN: AABCE0832G

Order No: EPPL/PHI2018-19/PC-0025 Dated: ' 209.03.2019
To,

ANDRITZ HYDRO Private Limited,
D-17, MPAKVN Industrial Area,
462 046 Mandideep.

* Distt. Raisen / India.

Sub: Purchase Order for Upgradation of existing SCAD,A system including Design,
Engineering & Supply of Compatible hardware, Softw are & Gradation of Operating
System (windows 10) for 132/220 kV LILI step up Subs’tation of Malana Stage - Il Hydro
Electric Power Project, Chhaur, Kullu, Himachal Prad.esh.

Ref: 1) Your offer mail on dated 27" Mar 2019.
Dear Sir,

With reference to your above offer and subsequent discussions, we are pleased to award a
Purchase Order as per conditicns given below fior Mafana - 11 Hydro Electric Power Project,
Himachal Pradesh:

3.No ltem Description Total Price

Upgradation of Existing SCADA System including Design,
Engineering, Supply of compatible hardware, SCADA
automation Software, for 132/220 KV LILO setup substation
of Malana — l HEP, Chhaur, Kullu, Himachal Pradesh

! Supply of Workstations hardware on windows 10 platform,
monitors -3 Nos with Windows 10 operating system and

A | Automation software {SCADA) with Licence key, RTU & Ethernet
Switch ete. Detailed Specification & BoQ is as per final proposal
dated on 27.03.19

Data Integration/communication with Power house SCADA

B system/back up system via PLCC and Data Communication with
CTU SCADA, NRLDC, New Delhi SCADA via PLCC system

C Erection, supervision, testing & commissioning of automation
system and data communication system

Services Charges for Installation/configuration of SCADA

2 system, testing, Commissioning of complete system &
training of Operational team 50,000.00

Total (Supply & Services) . _25,00,000.00

24 ,50,000.00

{Rupees Twenty Five Lakhs only).
TERMS AND CONDITIONS: Vi

................................................................................................ i

Plant Ofﬂce Ma ana Stage i Hydro Eiectrn:: Plani Power House site, Vmaqe Chowkt Near Jarri, District Ku!i Hﬁ’r@@@ F“'aﬁﬁsﬁ 175105

Reg|sterad Office : Firs! House, Bhumian Estate, Nav Bahar Bhumian Roadl Cholia Shimla, Shimia.171002, Himacha Praclash | Telefax: +91- 177-2627345
wwiw.everestipower.in
CIN - U401011 lPZGmPTCO?jBZ& o
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i.
ii.

Taxes & Duties applicable :-

GST: Shall be payable extra as applicable
Any change in the Taxation as per Govt. Law shall be applicable time to time

Transportation: Transportation of items up to site if any shall be arranged by you &

price included in the above price.

Payment Terms:

Foliowing payment schedule shall be applicable:

20% advance of total contract value excluding all taxes and dutic o5 against
acceptance of Purchase Order & issue of Profoma invoice.

60% with applicable GST, against Performa Invoice after completion of
SCADA system including Hardware items & ready for dispatcl

20% with including all taxes & duties after successful inst allation, testing &
commissioning of System

d.

4. tncoterm: (FOR Site)

5. Upgradation and Design & Engineering:-

a.

Replacement of existing ABB Automation (SCA.DA) system with your latest
version of ANDRITZ Autorotation (SCADA} sy<stem for Operation & control of
1321220 kV LILO step-up substation

Detauled design and scope of services as m.entioned in below,

Vi,

vil.
vifi.

Replacement of 2 No's of SCADA "work stations and 1 No Engineering
Work station with latest mode! of Dell make at the time of delivery &
along with preinstalied operatingy system (Windows 10 or above if any)
with RTU panel and other com.ponents if any.

tntegration with existing protection relays & bay controllers (REL 670,
RET 670, REB 670, RET 543, REF 543) of ABB.

Data integration with rowerhouse SCADA via 132 kv PLCC
communication.

Data integration with N'RDC via 220 kV PLCC communication.

Any modifications, chianges required in SCADA program same shall
be taken up as per the current control system & project requirement at
site.

installation of ABE, protection system DR software in Engineering PC
for analysis and reports.

Data Logging, periodic backup system restoration process.

Trouble shooting process and techniques.

6. Tools & Tackles:

a. Required/suitable tools and tackles for dismantling and assembling of SCADA
System shall be supplied by Andritz free of cost along; with instaltation &

comm1ssmnmg team.

7 R """m_if{/?""’"“
\ &
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10,

1.

12.

13.

14.

15,

inspection:

a. M/s Andritz shall intimate inspection call during the process of
manufacturing/assembly and testing process.

b. EPPL reserve the rights to deploy third partylindependent engineer for
inspection.

installation, Testing & Commissioning:

a. M/s Andritz shall deploy erectiornn and Commissioning team/staff for
installation, testing & commissioning of new SCADA system.

b. Local transportation & site accommodation, food etc shall be arranged by
EPPL during installation period.

Training:

M/s Andritz shall train the operation ‘team at project site by conducting onsite/class
room {raining program at project site.

Training may cover the day to day operations, trouble shouting, datafevent fogging,
backup & restoration etc.

Operation and Maintenance Manuals:
a. Mfs Andritz shall supply two sets of drawings, operation & Maintenance
manuals in English along with spares list and OEM details.

Delivery & Schedule:

a. SCADA system shall be defivered to site and commissioned within 3 months
from the date of Purchase: Order.

Consignee & Billing Address: Everest Power Private Limited, Malana - Il Hydro
Flectric Project, Village Chowki, Near Jarri, District Kullu, Himachal Pradesh —
175105,

Contact Person: Mr. Dr 85 Garhia #9717700652 at HO & Mr. Ananda Varma
#9805519974 at Project Site.

You should mention the PO number during submission of your road challan/ invoice
& send the original Invoice along with the material at our project site.

Liquidated Damages: In case delay in completidn of work is atiributable to you, you
are liable to pay Liquidated Damages as follows:

i) 0.5 % per week after scheduled delivery period and up to maximum of 10% of
the milestone payment against delivery of itepns.as_per.clause 3 (iii).
Ay

1o
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16.

17.

18.

19.

20,

21.

22.

23,

Total LD shall be limited to 10% of the toial order value.

Vendor has to mention ECC No., CST No. & LST No. on their Invoice along with P.O.
No. Any Penalty /Expenses due to non-- mentioning above in Invoice/Delivery
Challan will be on supplier account.

Warranty Period: warranty Period shall be 18 months from the date of receipt at
site. Or 12 months from date of commissioning, whichever early

During this period, you will replace/repair defects due to defeclive
manufacturing/fabrication or workmanship at your own cost.

Price Escalation: This is a firm price contract and no escalation whatsoever is
applicable on this contract.

Quality Assurance Plan: You will prepare and submit for approval, a detailed quality
plan for manufacturing of all items manufactured by you andlor your sub-vendors
The quality plan shall set out the practices and procedures, relevant reference to t'he
documents/standards, acceptable norms, inspection, documentation etc. tc, pe
foltowed by you during various stage of manufacture. Any deviation on acce,unt of
approved QAP shail be subject to the approval of Everest Power. Submissior, of QAP
shall also be done within 1 month from the date of order.

Progress Reports: You shall submit monthly progress repotis including
status/progress achieved during the month for all activities covered.

Shop Assembly, Inspection & Testing: Shop Assembly, Inspection and testing
shall be carried out as per the standard procedures and as fpecified in {echnical
specifications at your premises prior {o dispatches. Representative of EPPL will
withess tests if required, and shall be intimated at least one wezek in advance.

Dispatch clearance of items shafl be obtained from EPPL or its representative.

Force Majeure: In the event of 'Force Majeure’ such as War, Fire, Earthquake,
Flood, Strike, etc. the employer is to be intimated with details of such happening
within 3 days. The time for performance of the contract shall then be extended by
period not more than the duration of such events.

Settlement of Disputes: If any dispute arises between the parties arising out of or
relating to or in respect of this Work Order is not setiled mutually the same will be
referred for arbitration through the sole Arbitrator appointed by the Managing Director
of the Employer. The Arbitration would be conducted under the provisions of
Arbitration and Conciliation Act, 1996 and the place of Arbitration will be New Delhi.

Kindly return the duplicate copy of Purchase Order duly signed and stamped within 3
days towards acceptancefrgjection of order. Non receipt of order
acceptance/rejection shall be deemed as order is accepled [.«\ '

9K



24. Jurisdiction: In case of any disputes, courts in Delhi Jurisdiction are only applicable.

25. Limitation of Liability: The aggregate liability of the contrartor in this contract to
owner, whether under the contract, in tort or otherwise includ'ing the cost of repairing
or replacing defective equipment, shall not exceed 100°% of the contract price
including escalation. Under no circumstances contractcyr shall be liable for any
consequential or indirect damages incurred by Owner, ‘including but not limited to
loss of profit or loss of production ete.

You are requested to return the duplicate copy of this order duly signed & stamped on each
page by authorized signatory of your company as a procyf of your acknowledgement and
confirmation.

Thanking You

Yours Faithfully,

Page S of 5§
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Fnnexuse - ¢,

3¢

A, BT

DIRECTORATE OF ENERGY
GOVERNMENT OF HIMACHAL PRADESH
SHANTI BHAWAN PHASE-LII SECTOR-6 NEW SHIMLA-9
Phone/ Fax No: 0177-2673553, Email: ceauthoritydoe@gmail.com

No. HPDOE/CE /Authority/Malana-11/20,18- 8716 © Pated: 02|02, f;-;d .
To

A

e
J\(/s Everest Power Private Limited,
First House, Bhumian Estoite, Nav Bahar Bhumian Road,
Chotta Shimla, Shimla-17 1002, HP.

Subject: - Submission of revised DPR of 100 MW Malana-II HEP Additional spillway
construction converting non-over flow blocks into spillway on right bank
of dam.

Ref:- Your letter No. EPPIL/DOE/Addl. Spillway/20171110 dated 10.11.2017.

Sir,

This is with refererice to your office letter under reference wherein you have
forwarded revised proposed Additional Spillway Construction converting non-over-flow
blocks into Spillway on right barik of dam by carrying out the necessary model studies as
advised by the DoE vide No. HPDol/CE/Authority/ Safely/ Malana-II HEP/2014-1912-13
dated 01.06.2016. The report dated Sept. 2017 regarding Physical Model Study of ungated
Surface Spillway Arrangement submitted by Deptt. of Civil Engineering of HI'T Reorkee has
heen annexed with the proposal. The modification in the arrangement of surface spillway &
Energy Dissipation system thereof from ecarlier Flip Bucket Type with Plunge Pool to Stilling
Basin with broad crested weir has heen found incorporated as per recommendations of the
Model Studies in the revised proposal,

In view of above, the propesal for setting up of additional surface spillway is
found to be in order and as such, you are requested to implement the proposed spillway
works cxpeditiously due to its urgent requirement for the safety of dam. In addition, following
points to be looked into during construction:

» Due precaution with respect to specifications and detaited design engineering
as per applicable BIS codes be carried out for safety of Dam Structure.

¢ All the codal formalities if reguired, w.r.t. implementation from concerned
agencies, may be completed.

Yours faithfully,

ChiefE gineer(Energy)}/[{er )&‘
Directorate of Energy,
Govt. of Himachal Pradesh.
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Engineering Management (P) Ltd.

AQUAGREEN/EPPL/2017/004 Dated: 12-10-2017

To,

CEO,

Everest Power Private Limited,
143-144, Udyog Vihar, Phase-iV,
Gurgaon-122015 (Haryana}

Subject: Detailed Project Report “Construction of additional un-gated surface spillway converting Non-
overfiow blocks into Overflow blocks” of Malana-Hl Project.

Dear Sir,
The Detailed Project Report for “Construction of additional un-gated surface spillway converting
Non-overflow blocks into Qverflow blocks” of Malana-ll Project Hydroelectric project {H.P) is enclosed

herewith for further necessary action. All corrections as suggested have been incorporated in the report.

Thanking you,

(K Dayalan)
Aquagreen Engineering Management (P) Ltd.

Enclositres — As above

AQUAGREEN ENGINEERING MANAGEMENT PRIVATE LIMITED

DESIGN OFFICE: 143 - 144, Udyog Vihar, Phase - IV, Gurgaon — 122015 (Haryana), Tel:- 0124 — 4630871

REGISTERED OFFICE: 2™ Floor, A-Block, Plot No. 14, Factory Road, Adj. to Safdariung Hospital, Dethi — 110029
CIN No. U45200D1.2008PTC175410 Website: www.aquagreen.in
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ADDITIONAL UNGATED SURFACE SPILLVWAY IN NON-OVERFLOW BLOCKS OF MALANA-Ii HE PROJECT (100MW)
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE FROJECT {100f ayy)

EXECUTIVE SUMMARY

The Malana-ll Hydro Electric Project in Kullu district of Himachal Prades’ with an installed
capacity of 100 MW (2x50 MW) has been developed by Everest Power Private Limited (EPPL).
The project is a high head, run-of-river scheme with 4 hours pondage ‘and is located on Malana
Khad, a tributary of the Parbati Rivexr. The Project exploits the Fiydro Power potential in the
upper reaches of Malana Nallah upstream of Malana—!l Hydro Electric Project.

The project was constructed as per Techno Economic Clearance (TEC) granted by Himachal
Pradesh State Electricity Board (HPSCB} in the month of October 2004. The project comprises
of a 53m high Concrete Gravity Dam, a 4.987km long 2.9m dia. Head Race Tunnel (HRT)
aligned on the left bank of Malana Khad, a 87m deep 6m dia. Surge Shaft, 2.5m dia. and 564m
high vertical & 260m horizontal Single Pressure Shaft (PS) and an Underground Power House
Complex. The water conductor system carries a design discharge of 20cumecs to feed water to
2nos. vertical Pelton Turbines housed in the underground Power House to generate 100MW
(2X50 MW) power under a net head of 603m.

The maximum height of the dam from the deepest foundation level is 53m, and its length at the
top is 221.50m comprising 158.50m lengthy of the dam blocks and 63.0m length of the key wall
provided inside the left bank abutment. The dam block comprises of one overfiow block with two
sluice bays and nine NOF blocks (four on the left & five on the right side of the overflow block).
Two nos. of sluice type Spillway with radial gate each of size 4.0m (W) x 5.50m(H) with crest at
EL. 2514.50m have been provided in the overflow dam block No. 5 to pass a design flood of

650cumecs.

Construction of the Malana-Il HE Project commenced in January’ 2006 and the Project was
successfully completed in May’ 2012.The Malana-Il HEP has been operating smoothly since its
Commercial Operation Date (COD) on 12th July’ 2012,

On 24" August 2013 both the units of the project were under operation with 16cumecs
discharge in the river. However, both the generating units tripped suddenly and consequently
the water level in the reservoir which was initially at MDDL started rising. The project authorities
tried to open the sluice Spillway radial gates provided in the main dam, but the gates could not
be lifted / raised. This was due to excessive deposition of the silt in front of the radial gates and
consequently the gates could not be lifted/ operated. As a result, the reservoir water level rose
beyond the top of the dam / crest EL.2545.0m, resulting in overtopping of the concrete dam.
This overtopping of the dam by an inflow river discharge of around 16cumecs continued for
about 4 hours. Part of the overtopping water flowed over the junction of Gravity Dam Block No.-
1 & key wall leading to partial erosion/ washout of the overburden material present downstream

of the key wall structure. A small portion of the road on the left bank constructed in overburden
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material also got washed away. However at the right bank, where the sound rock is expofsed at
the abutments as well as in the foundation was stable, no sign of distress was observed on the

hill slope/ foundation rock due to the water overtopping.

in view of the over topping of Dam on 24th August 2013, even at the low discharge of 16 cumec
due to inoperational of gates, it became necessary to avoid such an emergency situation in
future for safety of dam. In this regard, a letter received from Directorate of Energy. "3ovt. of
Himachal Pradesh vide letter no. HPDOE/CE/(Authority)/Safety/Dam Safety/Vol VI 2016-709-
731 dated 27.04.2017 (enclosing the recommendations of First & Second Nationa', pam Safety
Conference conducted by Central Water Commission (CWC), Govt. of India), ¢ opy enclosed at
Annexure-l recommends that all efforts must be taken to ensure complete “safety of the Dam.
The recommendations further provides for improving the emergency actior | plan and ensure the
soundness and stability of Dam abutment which must be duly feat red in Dam design for

mitigation of risk associated with abutment failure.

In view of such recommendations made by the National Conferer ce of Dam Safety held on 24th
& 25th March, 2015 was adopted by the Govt. of Himachal Prradesh in 2017. It was felt that due
to presence of only two no. of under sluice gates of Mal7ana HEP, any re-occurrence of over
topping due to inoperational of gates may be detrimiental to the stability of Malana Dam
abutments. As such, and in compliance to the recommendations made by Dam Flood
Committee, it is felt that an un-gated surface spiliway on the right flank of Malana Dam will
ensure complete safety without any manual intervention in case of any impending flood in the

eventuality of inoperational of gates due to anly reason, whatsoever.

in light of the above mentioned recomrnendations, it is proposed that the existing dam
Non-overflow blocks on the right bank may be used by converting these non-overflow blocks no.
6, 7, 8 and 9 into overflow (un-gated surface) blocks so that water can safely pass through
these overflow (un-gated surface) blocks in case the existing under sluice gates cannot be
lifted foperated during high floods.

Accordingly, the maximum available length of the NOF blocks at the dam crest has been
proposed to be converted into un-gated overflow dam so that maximum discharge can be
spilled/ managed. Seven bays of 6.25m wide have been proposed/ modified in existing NOF
block Nos. 6, 7, 8 and 9 with spillway crest at El. 2543.00m. The overall water way proposed
shall be 43.75m (maximum available length at dam crest) with the spillway crest EI1.2543.00m
and the maximum water level in the reservoir is considered as crest level of the existing dam
(El.2545.00m). 1.0m high concrete parapets have been proposed in the upstream side of the
dam which will cater the function of free board in concrete dam. The maximum observed flood
so far during monsoon period in the river is below 100m®/sec whereas the discharging capacity

of the newly proposed un-gated surface spillway shall be around 239.51m%sec. Therefore, the
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flood water during the high flood will safely pass through the proposed ur,-gated surface spillway
in the eventuality when both the existing under siuice gates do not wryrk. This additiona! spilling
will occur very rarely in extreme emergency condition as in norma’; situation/ condition the river
flood/ discharge shall be regulated/ managed through the existin'g sluice spillway.

The invert and top of the bridge deck slab at un-gated s'urface overflow section has been
proposed as El. 2545.10m and EL 2545.75m respectiviely. However the crest elevation of
remaining NOF blocks will be El 2545.00m. It is prop,osed to connect the crest level of NOF
blocks and the top of the bridge of newly proposec; un-gated surface spillway by providing a

slope of 1in 12 as transition at the dam crest in the: beginning and end of the bridge deck slab.

Also to avoid silt depositions in front of sluice grates on the river banks, it is desirable to remove
it manually or mechanically during the period when draw down flushing of the reservoir is
carried out by lowering the water level in ‘the reservoir up to the spiliway crest. Further, the
reservoir drawdown flushing needs to be cione frequently to avoid recurrence. In addition to this
the gates shall be operated on daily basis even when the discharge in the river is less than the
design discharge required for power generation. This will facilitate smooth operation of spillway
sluice gates and to avoid jamming of cjates due to silt deposition in front of gates. Also from
time to time the silt deposited on the banks near the dam shall be removed manually/

mechanically and flush it downstream of the river.

This report describes the various devezlopments taken place during operation of the Malana - Il
project. The report also provides the need for the modifications and alteration required to be
carried in the existing Malana-!| project structures and their complete design details of all the
components/ structures those are necessary for flood management and smooth functioning of
the Malana — Il Hydro Electric Project. The Salient Features of the completed project as against
those provided in the approved DPR are shown below in the report. This Detailed Project

Report is presented in following two volumes:

VOLUME TITLE
Volume — 1 Project Engineering
Volume — i Drawings

ENGINEERING VOLUME: EXECUTIVE SUMMARY 3
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SALIENT FEATURES

The Salient features of completed project and proposed changes of th’ ¢ Malana-il Hydro Electric

Project are given below:

1.1

1.2

1.3
1.3.1

(i)

LOCATION:

State
District

River

Vicinity for Dam

Vicinity for Power House

|atitude
Longitude

Access to project by road

Nearest rail head

Nearest airport

HYDROLOGY

Catchment Area
Design discharge
Design flood {PMF)
Snow fall Catchment
Type of stream

Average annual rainfall

PROJECT STRUCTURES

DIVERSION STRUCTURE

RESERVOIR
FR.L
M.D.D.L.

Proiect Features

Himachal! Foradesh
Kullu

Malana, Nallah, a tributary of Parbati River in
the B eas Basin

Darr, site located 3km up stream of Malana
villzage at EL 2500m

Fower House on left bank of Malana Khad
immediately upstream of Malana-l HEP
diversion Weir

Between 32°02'15"N and 32°05'06"N

Between 77°15°26'E and 77°16'51°E

Via Chandigarh (325 Km),-Kiraatpur,
Bhunter.

Kiraatpur (225 Km)
Bhunter (25 Km)

As Proposed

158.7 Sq Km 168.7 Sg Km
19.7 cumecs 19.7 cumecs
850 cumecs 650 cumecs
76.20 km? 76.20 km?
Perennial Perennial
218 mm 218 mm
2543.00m 2543.00m
2528.00 m 2528.00 m

DPR {Vol-1) : SALIENT FEATURES
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Gross storage
Live storage
Submergence area at FRL
Village affected
Population affected

(ii) DAM
Type
Height above river bed
Top of Dam
Crest Length

FRL
MDDL
Live storage
(ili) SPILLWAY BAYS

Type & Size

a) Breast wall type

b) Surface

Spillway
a) Breast wall Type

b} Surface Type

Gates
a) Breast wall Type

b) Surface Type

Crest Level

a) Breast wall Type

b} Surface Type

0.386 M m®
0.2875 M m?
3.5Ha

Nil

Nit

Concrete Gravity
4500m

EL 2545.0m
158.50m(Dam
block}+63m(Key wa i)
EL2543m

EL.2528m

0.2875 M. cum

Breast wall *.ype

2 Nos. bays of 4m x
5.5m

‘chute Spillway

Radial Gates operated

by Hydraulic Hoist

EL2514.50m

0.386 M 3
0.2875 ' m?
3.5 Ha
Ml
Nil

Concrete Gravity
4500 m

EL 2545.00m
158.50m(Dam
block)}+83m(Key wall)
EL2543m

E1.2528m

0.2875 M. cum

Breast wall + Surface
type
2 Nos. bays of 4m x
55m

7 Nos. bays of 6.25m x
2.0m

Chute Spillway
Surface Chute Spillway

Radial Gates operated
by Hydraulic Hoist
Un-gated

EL2514.50m
EL2543.00m
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(iv)

v

1.3.2

POWER INTAKE

Intake structure

No.& size of opening

Trash rack Structure

INTAKE PIPE

Size

Length

Center line of pipe

HEAD RACE TUNNEL

Type

Size and length
Bed Slope

Invert leve!l at portal
Design discharge
Velocity

Adit 1

Adit 2

Adit-3
Adit-3A

Adit 4

Adit 5
Adit 6

in non-overflow

block no.4 on left
bank

One number of
3m x 3m Bell

mouth opening
In non-overflow

block no.4on teft bank

One no. of 2.2m dia
pipe

144m long

EL 2523.1m

D-shaped, concrete and
shotcrete lined,

29 m x 29 m D-
shaped,

4.987 km long

10 151.00
EL2512.812m

20 cumecs

2.67 m/sec.

3.5 m D-shaped,

273 mlong

3.5 m D-shaped,

171 mfong
4mx4m,105m Long
4.5mx4.5m,46.6m Long

4 5mx4.5m,248.5m
Long
B6mx6m,158m Long
4.5mx4.5m,

In non-overflow

block no.4 on left bank

One number of
3m x 3m Bell

mouth openinry

in non-ovrsrflow

block "4 on left bank

(Jne no. of 2.2m dia
pipe

144m long
EL 2523.1Tm
D-shaped, concrete
and shotcrete lined

29 m x 29 m D-
shaped,

4.987 km long

1in 151.00
EL2512.812m

20 cumecs

2.67 m/sec.

3.5 m D-shaped,

273 mlong

3.5 m D-shaped,

171 mlong
4mx4m,105m Long

4 5mx4.5m,46.6m
Long

4 5mx4.5m,248.5m
Long

6mx6m,158m Long

4 .5mx4.5m,180m Long
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1.3.3

1.3.4

1.3.5

1.3.6

Adit 7
SURGE SHAFT
Type

Size

BONNET GATE CHAMBER
Size

Invert level

PRESSURE SHAFT

Type

Size/length

Main Pressure Shaft

Unit Pressure Shaft

Design Discharge

Type of steel for steel liner

Thickness
POWER HOUSE
Type

Size

Transformer Bay

Power House Levels

Control Block

Bus Duct

180m Long
5mX5m,43m Long

Undergro und-
simple Suirge Shaft
6 m dia, {37m height

22mx2Z2.2m
EL2483 978m

Underg round
1 no. of 2.5 m dia,
824

unit roressure shafis

'm long

2nos. of 1.8 m dia,
40.24m and 30.73long

20.0 cumecs

Ii3 2002-Grade 3
SAILMA 550 HI, ASTM
A 517CGrade F

10 mm-28mm

Underground
67.5m{L)x17.5m(W)
%x35.85m(H)

28.5m x 12m x 13m, Size
EL 1912.0m,
elevation of Power House
EL 1947.85m, Top elevation
of Power House

EL 1929.57m, Service bay
level

Size,12m(L) x 17.5m(W)

Bottom

Bus duct,3 m (W) x 4 m (H),

including

5mX5m,43m Long

Underground-
simple Surge Shaft
6 m dia, 87m height

22mx2.2m
EL2483.978m

Underground

1 no. of 2.5 m dia,

824 m long including
unit pressure shafts
2nos. of 1.8 m dia,
40.24m and

30.73long

20.0 cumecs

IS 2002-Grade3,
SAILMA 550 HI, ASTM
A 517 Grade F

10 mm —28 mm

Underground

67.5m(L) x 17.5m(W) x
35.85m(H)

26.5m x 12m x 13m, Size
EL 1912.0m, Bottom
glevation of Power House
EL 1947.85m, Top elevation
of Power House

EL 1929.57m, Service bay
level

Size,12m(L) x 17.5m{(W)

Bus duct,3 m (W) x 4 m (H),

DPR ( Vol-1) : SALIENT FEATURES
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No. of Units

Type of turbines

C/L of turbines

Type of Generator
Terminal Voltage
Transformer Capacity
Installed capacity
Gross Head

Rated net Head

1.3.7
Main Access Tunnel

1.3.8 TRT
Main Tail Race Tunnel

MAIN ACCESS TUNNEL

D-shaped

2

Vertical axis Pelto n whes|
EL1919.40m

Vertical Shaft

11kV

63.9 MVA

100 MW (2x50M\ /)
624m

603m

Size,6m x 6m, D-shaped
Length,2.82m long

Starting level, EL 1951.50m
Slope of MAT, 1in 17

Uinit-l TRT
‘iength of Unit-l TRT,31.7m
Size of Unit-l TRT, 2.5m (W)

x 4.5m (H), D- shaped

Unit-li TRT

Length of Unit-il TRT, 22.11
m

Size of Unitdl TRT, 5m (W) x
&m (H), D-shaped

TRT cum Cable Tunnel

Length of TRT cum

Cable Tunnel, 255m

D-shaped

2

Vertical axis Pelton whee!
EL1919.40m

Vertical Shaft

11kV

63.9 MVA

100 MW (2x50MW)
624m

603m

Size,6m x 6m, D-shaped
Length,382m

Starting level, EL 1951.50m
Slope of MAT, 1in 17

Unit-l TRT
Length of Unit-l TRT,31.7m

Size of Unit-l TRT, 2.5m (W)
x 4.5m (H), D- shaped

Unit-ll TRT

Length of Unit-ll TRT, 22.11
m

Size of Unit-ll TRT, 5m (W)
x 6m (H), D-shaped

TRT cum Cable Tunnel

Length of TRT cum

Cable Tunnel, 255m

DPR ( Vol-1) : SALIENT FEATURES
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Control Cable Tunnel

1.4 ENERGY GENERATION
Energy generation in 80%

dependable year

Siize of TRT cum Size of TRT cum

Cable Tunnel,5m (W) x Cable Tunnel,5m (W) x
6.75m {H), D-shaped 6.75m {H), D-shaped
Siope of TRT - 1in 1000 Slope of TRT - 1in 1000

Starting level, EL 1912.4m Starting level, EL 1912.4m

Corstrol cable tunnel,3 m (W)  Control cable tunnel, 3m

X 73.25 m (H), D-shaped (W) x3.25 m (H), D-shaped

403.27 M Kwh 403.27 M Kwh

DPR ( Vol-1) ;: SALIENT FEATURES
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ADDITIONAL UNGATED SURFACE SPILLWAY iN NON-OVERFLOW BLOCKS OF MALANA-i{ HE PROJECT (100MW)

1. INTRODUCTION

1.1 GENERAL

The Malana || Hydro Electric Project in the Kullu dstrict of Himachal Pradesh was

conceived as a run-of-the-river scheme on the Ma'ana Nailah (tributary of the Parbati

river, which itself is a tributary of Beas river), to uti'lize a gross head of about 624m and
to generate 100 MW of power. The Power Hotuse is located on the left bank of the
Malana Khad. The Dam is situated 10km upstream of the Malana !l Power House. The

Project (Malana-1l HEP) exploits the Hydro Power potential in the upper reaches of

Malana Nallah upstream of Malana —| Hydro Electric Project.

The Malana-1l Hydro-electric Project compr ises following structures:

A Concrete Gravity Dam of alsout 45m high above river bed across Malana
Nallah, about 3km upstream /of Malana village, with 2 Nos. of breast wall type
Spillway bays of size 4.0m x_5.5m to spill down design flood of 650 cumecs.
The FRL and minimum draw down level are kept at EL2543.00m and
£L2528.00m respectively , to obtain a live storage of about 0.2875 Million
cubic meter to meet diurnal peaking requirement during lean season.

A 2.9m X 2.9m D-shaped, 4.987Km long Head Race Tunnel on left bank of
Malana Nallah designe:d to carry 20.0cumecs discharge at 2.75m/sec velocity.
A Bonnet Gate of size 2.2mx2.2m located upstream of Surge Shaft for
emergency closure of flow for maintenance of penstock and Pressure Shaft.
An open to sky 6.0m diameter and about 87m deep, simple type of Surge
Shaft at the end of HRT.

A single Pressure Shaft 2.5m diameter, 824m long designed to carry
20cumecs discharge into Power House at a velocity of 4.07m/sec. The
Pressure Shaft is horizontal for 83m from Surge Shaft up to top bend at EL
2485.228m, vertical for 564m up to bottom bend at EL 1919.4 m, then
horizontal for 126m up to the bifurcation point. The lengths of the two units
Pressure Shafts each of 1.8 m dia. are 40.24m and 30.73m respectively.
Construction Adits were provided at top and intermediate and bottom levels to
facilitate excavation and erection of steel liner in the Pressure Shaft.

An underground Power House of size 67.5m (long) x 17.5m (wide) and
35.85m (high) on the left bank hill of Malana Nallah, to houses 2 Nos. of
vertical axis Pelton Wheel driven generating units of 50 MW each to provide

DPR { Vol-1} CHAPTER-1: INTRODUCTION 12
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total installed capacity of 100 MW. The two numbers of generator step up

transformers are also housed in the same cavern.

e A transformer hall of size 26.5m (long) x 12m (w,de) and 13m (high) is

provided to house the two numbers transformers.

e The underground Power House is approachiable by MAT (Main Access

Tunnel) which is 6m X 6m in size and about 3/32m long

e A 54m x 6.75m D-shaped, Tail Race Tunr.el (TRT) 380m long discharges the

water back into Malana Nallah immediately upstream of diversion weir of

Malana-l HEP.

The diversion structure consists of a Concrete Gravity Dam 45.0m high above river bed
which creates a reservoir for diurnal pondage of about 0.2875 M cum between FRL (EL
2543.0m) and MDDL (EL 2528.0m), and provides a design discharge of 19.7 cumecs for
generation of 100 MW power. The water so stored is conveyed to the Power House
through a water conductor system (WCS) located on the left bank. The WCS is 4.987km
long comprising 2.2m dia & 144m long steel pipe at the intake, 4.843 Km long Head
Race Tunnel of finished size: 2.9m x 2.9m terminating at 6.0m dia Surge Shaft. From
Surge shaft, a 824 m long Pressure Shaft of 2.5m dia, including bifurcating into 1.8m dia
each of 30.73m and 40.24m long respectively conveys the power draft to generate 100
MW of power in an undergrourd Powerhouse having 2 units of 50 MW each. The water

from Power House is dischargjed back into Malana Nallah, just upstream of the Barrage

of Malana — | HEP, through. a 365m long Tail Race Tunnel (TRT).

The diversion dam comprises of nine Non-Over Flow (NOF} and one overflow block
(Block No.-5) for passing floods. The NOF dam Block Nos.-1, 2, 3 and 4 are located on
the teft bank of the river whereas NOF Block Nos. - 6, 7, 8, 9 and 10 are located on the
right bank of the river. The Spillway is planned in such a way as to help flushing of silt
deposited in front of the Power Intake Structure and ensuring unobstructed flow of water
into the water conductor system. To achieve this objective the Spillway crest has been
kept close to the Intake Structure. The Spillway is therefore accommodated in Block-5,
whereas the Power Intake Structure is provided in Block-4. Two Spillway bays of size
4.00m (W) x 5.50m (H) controlled by radial gates have been provided. The crest leve! of
the Spillway has been kept at EL.2514.50m. Provision for stop logs is made in front of
the radial gate in each of the bays, to facilitate repairs and maintenance of the main
gates. The Power Intake invert has been provided at EL 2522.0m level which means
21.0m below the F.R.L. An orifice type Spiliway with a breast wall has been provided as

this is hydraulically more efficient.

DPR({ Vol-1) CHAPTER-1: INTRODUCTION
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1.2 APPROACH TO THE PIROJECT AREA

The Project Site is approachable by road up to Barrage Site of Malana - HEP located
about 10 Km from .Jari village on Bhunter -Manikaran road which is at a distance of
22km from Bhunter. There is an air field at Bhunter. The nearest rail head is
Kiratpursahib abou't 200km from Malana—{ HEP. The project area is located between

Latitude 32°05°06"M to 32°02'15"N and Longitude 77°16'51°E to 77°15'26"E.

1.3 PROJECT BACKGROUND

Private sector participation in power development of the country is seen as an important
means to bridge the huge gap between supply and demand. Policy to encourage
greater participation by private enterprises in the power sector was formulated in 1991
with the objective of mobilizing additional resources for capacity addition. Harnessing

the small, medium & mega hydro potential by private developers is encouraged through

various schemes and incentives.

Construction of the Project commenced in January’ 2006 and the Project was
successfully completed in May’ 2012 and commercial operation date (COD} declared on
12th July 2012. The Project involved construction of roads of more than 14 Km total
length to provide access to the Dam Complex, Head Race Tunnel, Powerhouse and
other component structures of the Project. Inspite of inadequate approach, very difficult

terrain and geological surprises. the Project has been completed in a reasonable period.

Malana-l! Hydro Electric Project is 2 100MW hydropower facility in the Beas Basin. M/s
Everest Power Private Limited (EPPL) is the owner of the project. M/s Energy Infratech
Private Limited (EIPL) providied complete engineering support to the project including

detailed designs, quality control and site supervision.

The project is located in a topographically rugged and inaccessible terrain which
necessitated construction of additional roads of more than 14 Km length to provide
access to the Dam Complex, Head Race Tunnel, Powerhouse and other component
structures of the Project. Major part of the catchment is snow covered. During the
construction of the project, several obstacles were faced. In order to overcome the
obstacles during the construction, few additional provisions were made and certain
innovative construction techniques were also followed. Great efforts have been put in, in
the form of innovative technigues, to handle the various geological adverse occurrences,

to provide access to the various components of the project etc. to complete the project in

time.

DPR { Voi-1) CHAPTER-1: INTRODUCTION
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Since Commercial Operation the project has been successfully supplying entire
generated power excluding free power to Punjab State '‘Power Corporation Limited
(PSPCL) through PTC India limited. Free power to h.ome State is supplied as per

implementation agreement executed with the Govesrnment of Himachal Pradesh.

The photographs showing the upstream and downst ream view of diversion structure and
underground Power House view of Malana-il takésn after completion of the project are

shown below:

UPSTREAM VIEW OF MALANA-I| DIVERSION STRUCTURE

DOWNSTREAM VIEW OF MALANA-I DIVERSION STRUCTURE

DPR ( Vol-1}) CHAPTER-1: INTRODUCTION 15
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UNDERGROUND POWER HOUSE VIEW OF MALANA-II

1.4 LIST OF CLEARANCES

The under mentioned clearances were obtained for execution of the Malana — I

Hydroelectric Project, Himachal Pradesh:

DPR { Voi-1) CHAPTER-1: INTRODUCTION 16
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List of Clearances Various Designated Authorities for Malana-li HEP 100MW
Approval
S. N. | Type of Permit/Clearance ) Date Remarks
- Authority -
Sovi. of Himachal
1 Awarded of Project Pradesh Dept of MPP | 27 May 2002
| & Power
. . Gowvt. of Himachal
2 Implementation of the Project Prc;a de:h ! 27" May 2002
3 | SiteClearance For Gowt of India MOEF | 23 Oct 2002
investigation & Survey
4 NOC from Electricity Board HPSEB 11t Dec 2002
[ .
5 | implementation Agreement | Sovi- O Fimachal 14 Jan 2003
Himachal Pradesh
6 | NoC For the use ofWater irrigation & Public 12 Oct 2004
rom Mala Health Dept
. . H.P. Aguaculture and P
7 NOC from Fisheries Marketing Society 9t Aprit 2004
8 Techno Economic Clearance HPSEB 151 Oct 2004
Certificate of importer exporter | Gowvt, of India Ministry "
9 | Code(IEC) of Commerce 2% June 2005
Letter
Received from
HPSPCB
d
10 Pollution Clearance State Polliution Control 3" June 2005 dated.
Renewal Board Govi, of H.P 3 June 2008 23.01.2009 for
Renewal of the
Consent for the
year 2009-10
Govt. of India, Ministry
11 Environmental Clearance of Environment & 218 June 2005
Forests
12 Signing of PPA 25% July 2005
Govt. of india Ministry
13 Clearance of Forests Land of Environment& o9t Dec 2005
Forests (FC Division)
Certificate of Registration from | Govt. of H.P Labour i
14 Labour Department Department. 28" Dec 2005
License from Petroleum and .
15 Explosives Safety Govt. of India, 13% July 2006 \3/13;?3“‘2%88
Organization (Renewal) Ministry of commerce 17 Aprit, 2008 PO
, - Valid upto
Renewal of license and industry(PESQO) 21.03.2010
E/NC/HP/22/220 T

DPR { Voi-1} CHAPTER-1: INTRODUCTION
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License from Petroleum and
16 Clags B consUMer oumm Ministry of commerce 31.12.2008
S T pump and industry(PESO) | 13.02.2009, (Applied)
Renewal of the Licence.no Renewed upto
P/NC/HP/14/489(P179157) 31.12.2010
Approval of PSERC for . "
17 purchase of power PTC India 19% J an. 2007
” Punjab State
18 S:I'gtgnrfec;rﬁ?epgtrovat of power Electricity Commission | 2744 jan. 2007
9 (PSEC)
Regarding
i Renewal of
Ltcensg from Petroleum and Govt. of India , A
Explosives Safety o .
19 Renewal License M”;?W of commerce: | 26 Mar, 2007 | E/NC/MP/22/28
No.E/NC/HP/22/289 and industry 9 for the period
ending
31.03.2009
Letter of Credit for Import of Punjab Nationsy) Bank,
20 | Ejectro mechanical equipment | New Delhi 39 Apr. 2007
{ etter of Credit for Import of . .
21 Electro mechanical equipment State Bap kofPatiala, | 1on a0 o007
New Del'ni p
{Rs.39.70 Crores)
Debt. Financing for HEP
22 | (Rs. 328.90 Crores) REC. GOl 19 Apr. 2007
Bank Guarantee (5 Crores) Steste Bank of
23 | Extended up to 26" Sep. 2008 | Hyyderabad 26" Sep. 2007
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ADDITIONAL UNGATED SURFAGE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-il H¥: PROJECT (100MW)

JUSTIFICATION OF ADDITIONAL SPILLWAY

NEED FOR ADDITIONAL SPILLWAY

The Malana-Il Hydro Electric Project has been operating smoothly since, it's
commissioning in, July’ 2012. Both units of the proje.ct which were under operation with
16cumecs discharge in the river suddenly trippecs on 24™August 2013. Consequently,
the water level in the reservoir which was initialhy at MDDL, suddenly started rising. The
project authorities tried to open the sluice spillway radial gates provided in the main
dam, but the same could not be opened / raised. As a result, the reservoir level rose
beyond the dam top elevation of EL. 2545.0m, resulting in overtopping of the concrete
dam. This overtopping of the dam by ar inflow river discharge of around 16cumecs
continued for about 4 hours. Part of the: overtopping water flowed over the junction of
Dam Block-1 & key wall leading to peutial erosion/washout of the overburden material
present downstream of the key wall structure. A small portion of the road on the left bank

constructed in overburden material 7also got washed away.

However, the detailed inspection of the entire complex area particularly the dam
structure indicates that no damzige has occurred to the dam structure after overtopping
of the dam by the river discharge. No scour holes/scouring was observed in the rock
foundation at the toe of the dam and there are no sign of any distress whatsoever in the
dam concrete near the toe at its junction with the foundation rock. All the divide walls
and training walls were in good condition. No damage was visible on the downstream

concrete face of the dam structure.

The right bank where sound rock is exposed both at the abutments as well as in the
foundation was totally stable and no sign of distress was observed on the rock slope /

foundation rock on the right bank.

In view of the over topping of Dam on 24th August 2013, even at the low discharge of 16
cumec due to inoperational of gates, it became necessary to avoid such an emergency
situation in future for safety of dam. In this regard, a letter received from Directorate of
Energy. Govt. of Himachal Pradesh vide letter no. HPDOE/CE/(Authority)/Safety/Dam
Safety/Vol.VI/2016-709-731 dated 27.04.2017 (enclosing the recommendations of First
& Second National Dam Safety Conference conducted by Central Water Commission
(CWC), Govt. of India), copy enclosed at Annexure-! recommends that all efforts must
be taken to ensure complete safety of the Dam. The recommendations further provides
for improving the emergency action plan and ensure the soundness and stability of Dam
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF M ALANA-I! HE PROJECT (100MW)

abutment which must be duly featured in Dam design for mifigation of risk associated

with abutment failure.

In view of such recommendations made by the National C gnference of Dam Safety held
on 24th & 25th March, 2015 was adopted by the Govt. ¢ ,f Himachal Pradesh in 2017. |t
was felt that due to presence of only two no. of under sluice gates of Malana HEP, any
re-occurrence of over topping due to inoperational of gates may be detrimental to the
stability of Malana Dam abutments. As such, and i.n compliance to the recommendations
made by Dam Flood Committee, it is felt that ary un-gated surface spillway on the right
flank of Malana Dam will ensure complete sezifety without any manual intervention in
case of any impending flood in the eventuality of inoperational of gates due to any

reason, whatsoever.

The matter regarding non operation of the rzadial gates when water level in the reservoir
started rising due to sudden tripping of both the generating units was examined. This
was due to sloughing/ collapse of the silt deposited and excessive deposition of the silt
in front of the radial gates and as a result the gates could not be operated. During site
inspection, it was seen that lot of silt h'ad deposited both on the left and the right banks
adjacent to the dam axis. This type: of silt deposition in the transverse direction is
common when the number of ove:xflow blocks is less. To avoid such type of silt
depositions on the river banks, it is desirable to manually or mechanically remove it
during the period when draw down flushing of the reservoir is carried out by lowering the
water level in the reservoir up %o the spillway crest. Further, the reservoir drawdown
flushing needs to be done frequently {o avoid recurrence.

In addition, the gates are operiated on daily basis even when the discharge in the river is
less than the design discharge required for power generation. Also from time to time the
silt deposited on the banks near the dam is removed manually/ mechanically and flush it

downstream of the river.

In light of the overtopping incident and to avoid its consequences in future as per the
recommendations of First and Second National Dam Safety Conference, two

alternatives were worked out:

1) Provision of additional un-gated surface spillway by converting NOF blocks into
overflow blocks

2) Provision of a separate spillway tunnel

Both options were compared viz a viz its cost and construction pericd. The first option

i.e., provision of un-gated surface spillway is found more feasible. Therefore, it is
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-QVERFLOW BLOCKS OF MALANA-I| HE PROJECT (100MW",

2.2

proposed that the existing dam Non-overflow blocks on the right bank may b, used by
converting these non-overflow blocks nos. 6, 7, 8 and 9 into overflow (un-g2' ed surface)
blocks by keeping the spillway crest at EL. 2543.00m i.e. same as the reservoir FRL
which is 2.00m below the existing dam crest EL. 2545.00m. The entire proposed

scheme has been detailed in this report.

PROPOSED SCHEME

The maximum available length of NOF blocks on the Right flar k at dam crest has been
utifized and converted into un-gated overflow dam so that maximum discharge can be
safely discharged through these NOF dam blocks in the s eventuality when both the
existing under sluice gates do not work as has happensad on 24" August 2013. Seven
bays of 6.25m wide have been proposed/ modified in, existing NOF block Nos. 6, 7, 8
and 9 with un-gated spillway crest at El. 2643.00ra, The overall water way proposed
shall be 43.75m (maximum available length at dam crest) with the spiliway crest
EL.2543.00m and the maximum water level in the reservoir is considered as crest level
of the existing dam EL2545.00m and 1.0m hicjh concrete parapets have been proposed
in the upstream side of the dam which will cater the function of free board in concrete
dam. The maximum observed flood so far during monsoon period in the river is below
100m*sec whereas the discharging capacity of the newly proposed un-gated surface
spillway has been theoretically calculzited as 239.51m®/sec. Therefore, the flood water
during the high flood will safely pass through the proposed un-gated spillway in the
eventuality both the existing under sluice gates does not work. This additional spilling
will occur very rarely in extreme emergency condition as in normal situation/ condition
the river flood/ discharge shall be regulated/ managed through the existing siuice
spilway.

The crest elevation of existing NOF blocks is at El 2545.00m. It is proposed to connect
the crest level of existing NOF blocks and the top of the dam of newly proposed
un-gated surface spiliway by providing a slope of 1(V}:12(H) in NOF biock No.- 6 and 10
as shown in the drawing “General Layout Plan”. One meter high concrete parapet has
been provided on the upstream side of the dam crest which will function as required
minimum free board in concrete dam. The invert and the top of the bridge deck slab at
the un-gated overflow section have been proposed El 2545.10m and El. 2545.75m
respectively.

The water spilling over from the proposed un-gated surface spillway shall be consisting
ot of energy as it will fall from substantial height. Therefore, the energy dissipation

arrangement at the toe of the spillway is necessary to minimize erosion of foundation on
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the downstream of spillway structure. The Stilling Basin with broad crested weir has
been proposed as energy dissipation arrangement. Finally the water spille.d over from
the proposed un-gated surface spillway will be discharged through the channel in the
main Malana River as shown in the drawings.
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ANNEXURE - “1”

e
DIRECTORATE OF ENERGY
GOVERNMENT OF HIMACHAL PRADE ns
SHANTI BHAWAN PHASI:-IHl SECTOR-6 NEW SHIMLA-
: maﬂ: ceauthoritydoe@gmﬂll.CQITI

Phone/ Fax No: 0177-2673553

Nao, HPDOE/CE(AHthority)/Safety/Dan‘
To

All the Independent Powe.,
Govt. Organization /Sem j ¢ PUs,
(Under Large Dam categor

Subject:-  Recommendations of Firg

Sir,

In reference to subject citec

No. MPP-F(10)-40/ 2016 dated-17.13.2017;

ve, enclosed find herewith a copy of letter

mgwith its enclosures received from the Addl.

Chief Sceretary(Power), GoHP. It is requested to implement relevant recommendations

appropriate in your hydroelectric project in the interest of promoting the dam safety/

safety in general and action taken re n this regard be sent to this office. These

reccommendalions  have  been  uploaded in  the website of DoE e

http:/ Zadmis.hp.nic.in/doc and can also:be downloaded from this website.

DA: - As Above yours faithfully,

P N,
Chief En;i’i)x:"?e’;{(\i\hﬁt/hnrity)ﬂ%'f\{h«p
Directorate pf Energy

Lo Govt. of Himachal Pradesh
Copy to the Additional Chief Secretary (Power), to the Govt. of Himachal Pradesh,
Shimla-171002 for kind information please. -

Chief Engineer (Authority) ¢ é}
Directorat ¥ ! h;)
Govt. of Ht
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No. MPP-F(10)-4072018 N {/ pe vy il

Government of Himachal Pradesh vower VB

Depariment of Multi Purpose Projects & POW 2 I S, 20 |7
CokkkkEkAAE S )

From O y
The Addl. Chief Secretary (Power) 10 the

| Governpent of Himachal Pradesh
To \// o
‘ e Director (Enexgy) .
| - §hanti Bhawan, Phase-11 Sector-V1,
New Shimla~09', s '

Dated: Shimla-02, the |71 March, 2017
Subject: Recommendatjons o ‘First_ar,d Second National Dam Safety
' Conference. i

Sir, .
: ‘ 1 am directed
B(F)8-4/2012 dated 14.05.2017 along
(1&PH) 1o the Goveriment of Himachel Prade.sh, on the subject cited above and to request

you to look into the matter and take

I?CiOSC berewith a photocopy of letter No. IPH-

its enc_losures reccived from the Deputy Secretary

Sessar,y action in the matter accordingly.

Youxﬂfaithmlly,
LSz

(Dr. Ajay Sharma)
Special Secretary (Power) to the -
Government of Himachal Pradesh

. . Phone No. 0177-2620757
'Endst: No. Asabove ~ Dated: Shimla-02 March, 2017

Copy to the Deputy Secretary (I&PH) to the Government of Himachal Pradesh w.r.to above
referred letter for informali_on. | ' .

-
- Special Secretary (Power) to the
Government of Himachal Pradesh

dLacunds




.TO_‘ o

¥

Irrigation &

1. The Additional Chief Secr,

,\/ | S;tbjectf: -

No.DRIP/181/2016-DSRD/NDS:
recommendations of the First
i March 2015 and January ?:0{'
. CWC, MoWR, RD&GR and fo re
- for implementation of the recom
on Dam Safety to promo "

VI

No. IPH-B (F) 8-412012

Govéf"megtf()f Himacha| Pradesh
- Public Health Departmer it

etary (Revenue) to the
Government of Himach g Pradesh’ ‘

jonat Chief Secretary (Power) to the
nt of Himr achal Pradesh

Cthe [ b 032017 -

ﬁ:!ﬁOI‘:s of Firsf and Second Nationai "Dam
_%;ren‘ce.

to enclose Herewith a ph‘étocopy of D.O. letter
017 dated  13-12:2015 along  with  the
acond National Conference on Dam Safety held
ﬁéived from the Chéirman & Ex-Officio Secretary,
St you to circulate these fo ali executing agencies
dations made by 1% & 2™ National Conference

‘éafety in the State, _
Yours iai?;u”y,

{

e the d

_ (Chbhvi Nanta)
Deputy Secretary (\P }to the
Government of Himachal radesh

R : Ph.0177-2621110
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R, &, g, 93 ReR-110066
Government of ingie
Central Water Commissior
Ministry of Water Resources,
River Development and Ganga Rejuvenatior
Room No. 315 (8), Sewa Bhawar

R. K. Puram, New Delhi-11006€¢
Date: 13 December, 2016

o865,

ficio Secretary to the Govt. of India

Ref: DRIP/18/1/2016-DSRDINDSC/2047;

~ Dear g!“"'{ /\Ja"t-{‘?\hjat)zm_]

The Central Water Commission (C:W(‘_;} s coord
Improvement Project {DRIP), with financ' g assistan
in seven states. As part of its institutionsa| capacity bul

Dam Safety Conferences in differert states as

ng- 'impfeme'ntation of the Dam Rehabititation and
m the World Bank to rehabifitate about 250 large dams
ng initiative CWC is taking the lead in organizing National

i ry events. These conferences promote the concepts,
techniques, instruments, and materials for design 3 onstruction of new dams, as well as for monitoring,

operation, maintenance and rehabi'jtation of existing dams. They provide an opportunity for dam professionals

" and organizations to share their krowiedge and ex[.fe nce as well as their technologies, innovations, and darm
{\(Q safety initiatives.

§ the First National Dam Safety ‘Conference, which was hel

N .
!.\ \q:")CWC joined hands with Tamil Madu Water Resourge"gz De

pariment and Indian institute of Technology; Madras for

d in Chennai in March 2015, The Second National Dam
Safety Conference took place: in Bengaluru in Janugz{y-'201s. where CWC collaborated with-the Karnataka Water
Resources Department and ‘the Indian institute of Science, Bengaluru.

The profile of the delegates participating in thg f;bnferences included policy and decision makers in the
management of large dams in India and engineers, hydrologists, geologists, dam owners / operators, industry
representatives, academic and research inslitutes:and. other stakeholders both within'ang outside the country,
Based on the technical papers presented by the -dam professionals, ang the deliberations that took place
afterwards, recommendations for improving the dam safety in India were adopted in the conferences. | am glad to
attach the recommendations adapted at these conferences for your kind information; these recommendations
o along with a compendium of technical papers are avallable on our official website: www.damsafety in,

\o

: ﬁYou may consider issuing a suitable direction o dﬁﬁ"cé'ﬁjﬁed agencies for implementirg these recommendations as
LB

appropriate in the interest of promoting dam 53{8(?»?‘,}' your State.

Locking forward for a positive response on this matter.

Wil e Ao,

Sincerely yours

e

o o) wﬁ“] " /6.5 JHA)
. Sh_ﬂ Chauhan Narinder g,gwq W { ‘
fnncipai Secretary R{' y I~
migation & Puby; Health
ey oinmach: ealth Department Ve Lo

1P Js! § .
Shimia - 171 opp ra BShSecrfzianai \ W

e \), MW o
RADESH “ ;
: ! o - ’&/ ! ,.}"""7




n the deﬁherations during the

Recommendations b? : |
First National Conference 0t Dam Safety, 24.55 March 2015

1S.1: Design Flood Estimation and Da . Measures for Flogg Mitigations

Storms having less than 24 hours duration may
hile assessing their design flood. It would be
durations to Produce multiple inflow design
t severe inflow design flood hydrograph.

n Seen to be increasing in the South Indian

5,to be analyzed for esta blishing the reasons for
this region. The impact of the likely increase
vents on river valley projects should be

i For dams with small catchment
be critical and should be 'adopw ;
worthwhile to adopt multiple stof
fiood hydrographs to arrive at th

“ii.  Frequency of extreme events h
peninsula, More extensive data
significant increasing trends in rait
in extreme hydro-meteorolog
addressed. - :

ii. The Probable Maximum Precip
knowledge bank which provide nq
basin level/ grid points but also de
project/ catchment specific SPs/p
flood reviews are recommended, -

. in case of blockage of rivers due t

possible additional rise in river wate

- dam breach is very important inp
cross sections and other data alon
ready 5o as to provide requisite inf
possibie time,

V. While carrying breach analysis of
reason, the assessment of sedime
should aiso be taken care of.

vi.  As hydrology is a dynamic proceé;s,:th
should be reviewed periodically, pg
event occurs In the catchment of the pr,

vil. . Impact on design flood due to cloul

incorporated in the practice, -

{PMP) atlases form g comprehensijve
y readily useable SPS/PMP estimates at sub
data of around 700 storms for carrying out
udies. Use of revised PMS atlas for design

ajor landslide, the information pertaining to
-tevel and warning time in the event of possible
/t@%r disaster management planning. The river
ith breach modelling framework may be kept
ation to concerned authorities at the shortest

kage of river due to land slide of any other

me likely to be generated during the event
jdrological parameters such as design flood,
rly when a significant hydro-meteorological
ect. '

T5-11: Risk assessment and emergency prepy ess

* The conference recommends that th #orts'to ensure ‘fall safe’ dam structures
shall be made with a timely releage OF the funds required for the Burpote

. inStithiona’ CapaCities of dam Ownir;g rgangzations as wall as premier academic
institutes shall be improved 1o develop aimargency action plans for every large dam
in the country and keep them updated, ., .

s The soundness and stablity of dam abutments needs to be thoroughly investigated

and suitably featured in the dam d?sign for mitigation of risks associated with
abutment failures, S

TS-I1i: Institutional arrangements and good management practices for sustainable dam

safety B « : ,'.




Dam safety orgamzations in every state and other dam owning authorities shall be
strengthened with adequate and qualified m:inpower

Development of information system for monitoring the status of dam nealth and
long term data backup shall be taken up as priority.

Quality control set up for monitoring the quality of works during const ruction of new
dams or during dam rehabilitation shall be strengthened in each statrg,

DRIP can provide the necessary initiative for a three-way colfal soration involving
experts in technical organizations, dam owners and acade mic and . research
institutions for effective implementation of new technologies in dam safety.

A suitable workflow process for dam. rehabilitation. Werks, similar to DRIP
. mechanism, needs to be replicated by non pR!P states.

' i
TS-IV: Latest Innovations and Methods for Monitqrinngam Heal th

State-of-art tools have become available at affordable ¢ psts for real time, automated
monitoring of dam behaviour. The dam owners are advsised to make maximum use of
these technologles for ensuring the health and safety  of their dams.

Pollut&on of dam reservolrs can. have significant imryact on the heaith of dams and
hence preventive measures are needed to check t he entering of pollutants in dam
reservoirs.

Dam instrumentation is also vital for estabi;shtn,g the prevaient design philosophies
5o as to improve upon them. All new dam cOnstructions shall be encouraged to
iﬁcorporate such instrumentation preferably ir, collaboration with premier academic
and research institutes.

TS-V: Ne;N-Materials and Methods for Dam Rehat ilitation

Existing techniques of dam rehabilitation based on grouts, guniting, etc. may not be
effective in all cases. New techniques based on geomembranes, micro-fine cements,

" fibre reinforced concrete and other ch ermcat based grouts shall be adopted based on

sound engiheering judgement.
Wherever appropriate, new materials afnd technologies shall be encouraged in a

select few dams so as to derive confidence on their performance, and 2lso to scale
up their usage for financial viability of su_c_h new techniques.

TS-VI Comphance with the Provisions of Desngn S:andards - Issues & Strategnes for
Ex:stmg Dams

L

Periodic maintenance and adherence to.codal requirements in dam construction is
important. : .

.The relaxation of codal stlpulateons for fehabllltatlon of dams needs to be examined

case-to-case based on the site conditions, hazard potentta! and techno-econamics.
The effect of alkali-silica slow reaction (ASSR) for dam rehabilitation works needs to
be validated through. more field data. The phenomenon of Delayed Entringite

Formation (DEF) and its impact on dam concrete swelling needs to be investigated

on agelng concrete dams.

\B0
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Second National Dam Safety Conference
12 - 13 January 2016  INTata Aouditorium, lisc, Bengalury
~ Organized by cWC, XaWRD and Hsc

‘Website: www, Hdamsafety.in
RECOMMENDAT ioNs

The Second National Dam Safety Conference was, organized during 12-13, January 2016 at lIsc,
Bengaluru. The defiberations wereheld on different themes spanning over g technical
sessions. The Conference also had one Cpen Session dealing with the topic ‘Need for DRIP like
programmes. for sustaining Dam Safety Initiatives across Indja’. The sessions were highly
interactive and informative. The fellowing fecommendations have emerged during the
deliberations at the Conference: ' -

Ts-1: Design fiood estimation and methodology ?ar ensuring hydrological and hydraulic safety
-of Dams ' |

projects. Detailed analysis wiould help the professionals in understanding the required

studies in a systematic manner, :

® There is urgent need for asstassing the impact of climate change on PMF to be used for
. taking appropriate dam safetty measures iri the country ' _ L

. Sensitivity-analysis for dam 'breach Parameters should be carried out while carrying out

~ dam'break analysis S :

keeping in view.the requirement of dam safety studies as also for Proper management
of water reéources, however its application for extreme events should be used

, cautiously , ‘ '
* Volume and duration of flood events should aiso be considered along with the peak
dfscharge rates using multivariate modelling to assess the risk of flood events in its
entirety. '

-

T5-2: Extent ahu‘“fﬁethodoio for site investi tidns for the heaith and séfe' of dams

* [Investigations for assessment of health status of existing dams are important for their

safety, .
tructural safety of the dams is required to be assessed at regular intervais to know the -

5
health status and taking up remedial measures for keeping them structurafly safe and fit -
for their intended yse, . P o '

* State-of-the-art tools are available for assessment of health status of dams, These tools
are cost effective ang quick to. deliver resijts. Dam owners are advised to use latest
available technolo_gies Such as geophysical methods, modern dam instrumentation etc.

- forensuring health and safety of dams, . } '

* ' Periodic and systematic maintenance of damys is important to ensure their sound health
and safety, ' : ' C : :




Second National Dam Satety Lonterence

A DRIE . 12-13jJanuary 2016 ZJ'N. Tata Auditorium, 115c, Bengaluru
e i P © Organized by CWC, KaWRD and lISc

Webslte: www.damsafety.in

. T5-3: Planning and design considerations for éafe dém-

[P I,

|
|

Reservoir operating condition corresponding to F!oqd Reservoir Level (FRL) in non-
monsoon, between FRL and Minimum Draw Down Level {MDDL) in monsoon and one or
two flushing every year could be the better option for the sediment ma nagement as
well as optimal power generation aspect for the river valiey ptojei:is'in Himalayas.
Catchment area treatment and construction of check dams in upper river reaches in
general may be helpful in better silt management.

Deformation measurement by conventional Eiectronic Distance Measurermapt (EDM)
has some limitations in fixing measuring - points, prompt measurement i, emergency.
This has been overcome by Global Positioning System {GPS) method, wit', high precision
which reveals behaviour of dams which were previously undetect sble with existing
methods. . o

~ The heterogeneity of foundation has to be considered during the, Finite Element Method

(FEM);ar{aI_ys!s of darh using concept of fracture mechanics.

proper co-ordination among the designers, fabricators, ‘erection personnel/agencies,

stringent - quality controlfchecks at each stage of erection/fabrication of hydro
mechanical equipmeqj;';h_q.pld__bmg adhered to.

T5-4: Challenges in Dam Health Monitoring and Mitigatioq of Dam Health issues

o TS-S-: {nnovations and i_ntegrétion of technotog.i’es fnr dam safety

The flexible geo-membrane can effectively be: used in waterproofing of dams both in dry
condition and under water. : :

“There is a need to strengthen the institutjonal set up of Dam Safety Organisations.
proper planning and investigation coupied with quality control during construction stage -

afg_‘__‘lfceley.‘tq avoid havoc later and o perform the intended purpose of any- water
resources development project. : _ '

The development of vulnerability index methodology for dams considering associated
risk factors and dependence of saciety on the dam would be very useful in prioritizing

‘the desired remedial measures for the safety of the dam.
There is a need to enhance the value of existing dams by harnessing additional possible

benefits, Vast area available ,i" dams canbe utilized for harnessing solar power. '

i

. The open spurce numerical models sui:h as- WFlow, RTC-Tools & Delft-FEWS have the

capability for short-term operational inflow forecasting which can be used for decision

" support system for reservdir operations.

The Hedge Management Model (HMM} for reservoir operation and inan_agement with
the objective for minimising the impact. of different accruing water demands will have
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Second National Dam Safety Conference ‘
- 12-13 January 2015_ IN Tata}Aud_itorium,_ II5c, Bengalury
Organizgd by cwc, KaWRD and 115 '

Website; www.damsafeg,:.in

g'rea'ter_efﬁcacy. than, Standard Operating Procedure_(SOP} when ivater Stress exists and
future reservoir inflow s rmore uncertain, .
* .The 'instrumentatio'n and remote control system for Bate operation has many
‘ applications. Howevier the cost aspects and 'efﬁciency neéds to be verified,
* The advancement in instrumentation of dams.and new technologies which are proposed
for Idukki dam has ap plications for other dams which are to pa rehabilitated.
The concrete. injection tet':hnologie's f°"§ treatment of leakages, abrasions etc. in old
dams have practical significance, However, the comparison with similar products with
regard to cost, durability, ‘equipment for'application etc, needs to be considered while
se]ecting such products, . : . . . :
* Dredging systems should be environment friendiy.

- 15:6: Quality Control & Quality Assurance

 '. { . Qﬁa!iﬁ control and quality assurance as'a measure in totality and is required to be

. * Inadequate Quiality Control & Quality Assurance during the active period of construction
[/ rehabilitation may put the entire work in Jeopardy. Hence strict vigilance throughout
the project period is the recommended solution,
- *  Quality Management System shall be introduced in the State Dam. safety Organisations
across the country, : '




*

second National Dam Safety Conference
12 - 13 january 2016 N Tata Auditorium, 11S¢, Bengaluru

B U | " Organized by CWC, KaWRD and HiSc

Website: www.damsafety.in

. ' ) . . } :
Many issues of dam safety-and operation will come up due to changes in ¢ ,awnstream

fidod plain developments as ‘well as interventions that may happen on ‘the upstream '

catchment areas. There is also tack of awareness in the engineerin’g and scientific

community for capacity building in the field of flood and other haz? rq assessment 85 '

well as the understanding of ‘the material behaviour and deterit ration phenomena.

Such issues need to be resolved _thn?ugh the nationwide dr,m safety assurance
programme. S ' '

" The DRIP programime has been successfill in bringing about gr eater awareness on dam

cafety and it has provided a great opportunity for introt’jucing new solutions and
technologies in dam management and rehabilitation. Howe ver, there are large areas of

“yvarious basins which are not benefitting from the DRIP programme. Therefore, it is

essantial that the programme is uniformly adopted acros s all basins.

Adoptio‘n of Dam Safety Legislation and ;onsequent es;tablishment of a uniform hazard
-assessment and mitigation regime will be greatly help,ed if the same is also supported by

3 national programme iikg DRIP for all such states w'no édopt the Legislation.
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ADDITIONAL SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-It HYDROELECTRIC PROJECT (100MW)

GEOLOGY

3.2

GENERAL

The Malana-1! Hydro Electric Project in the Kullu district of Himachal Pradesh was
conceived as a run-of-the-river scheme on the Malana Nallah (sub-tributary of Parbati
river which is a tributary of River Beas) to utilize a gross head of about 626m and to

generate 100 MW of power.

The project comprises a 45m high Concrete Dam, a 4.9 Km long, 3m @ HRT aligned on
the left bank, a 75 m deep , 6m @ surge shaft , a 2.5m dia 600m deep pressure shaft
leading to an underground power house hosting two turbines of 50MW each , located
300m inside the hill and a short tailrace tunnel. The Power House is located on the left
bank of the Malana Khad. The Dam is situated 10km upstream of the Malana-Il Power
House. Two nos. of sluice: type spillway with radial gates each of size 4.0m (W) x 5.50m
(H) with crest at EL. 2514.50m have been provided in the Overflow dam block no.5 to
pass the design flood.

As mentioned in chapter 2 {(Para No. 2.2}, It has been proposed that the existing dam
Non-overflow blocks on the right bank may be used by converting these non-overflow
blocks no. 6, 7, 8 and 9 into overflow (un-gated surface) blocks so that water can safely
pass through these overflow (un-gated surface) blocks in case the existing under sluice

gates cannot be lifted / operated during high floods.
REGIONAL GEOLOGY

The project is located in an extremely rugged terrain where the malana nallah, having a
steep bed gradient of 1:10, has carved out a steep gorge through towering, steep and
rocky escarpments on both banks with relief varying from 1900 m to 2600m. The project
has been planned within two major formations viz. - Kullu & Banjar. These two

formations are separated by a regional fectonic contact known as the Juthog Thrust.

The project area is characterized by four well defined structural units viz:

Project

Member Formation Lithology Component

Garnetiferous quartz  chiorite/
biotite schists, micaceous
quartzite  with bands  of
Kulu Jutogh porphyroblastic granite gneiss | Dam Area, HRT
and thinly foliated quartz mica
schists and quartz chlorite
schists.
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sarbonaceous and grey slates,
Kharmada Jutogh schists and quartzite (at few | HRT
places Garnetiferous)

Thick bands of white grey and | HRT PH
Manikaran Banjar banded massive quartzite, at
places showing Flows and sills. | Complex

— Larji Granite

3.3 GEOLOGY OF DAM COMPLEX

The 45m high 158m long coricrete dam having 10 nos. of blocks, with deepest

foundation level at approx. EL 2487m is located in a wide, U shaped glaciated valiey.

The malana nallah with average bed level at EL.2500m (at dam axis) had incised a 15m

to 20m deep channel in this valley. Initial investigations and subsequent excavation of

the river bed and abutments during construction revealed that a 14.5m long , 9 to 10m

deep palaeo-channel of this nallah existed on the right bank, confluencing with the

present channel at the toe of the dam. The lowest level of the palaeo-channel bed was at

EL 24945m. The steep gradient of the nallah had eroded numerous deep cut

potholes/sink holes in the main river bed and the palaeo-channel.

The left abutment of dam axis has covered by approx. 25m to 60m deep overburden

constituted by upper consolidated slope debris overlying a riverine deposit of 17m-25m

thickness. While the right abutment of dam axis is rocky and rise from the river bed at

about 50°-60° angle. It generally displays bedrock exposures intermittently all along its

profile under a thin cover of vegetation and overburden. Along the right bank outcrops

comprising Bictite schist with subordinate bands of quartzite of Kullu formation form

steep escarpment face, and at places, as at the dam axis, these exposures touch the

river channel and are exposed by the river water action and continue further downstream

on both the banks, however, along the hill slope 3-4m thick overburden comprising of

slope wash material and rock fragments overlays the bed rock. Some isolated outcrops

of bed rock are exposed in between EL.2535m to EL.2570m (Figure-1).

Detailed geological mapping revealed that the bedrock exposed in area is light grey to

dark grey coloured biotite schist with subordinate bands of quartzite. In general bed rock

is moderately jointed and dissected by four sets of discontinuities. The average trend of

discontinuities and their gectechnical parameters are described as follows:

DPR { Vol-1) CHAPTER-3: GECLOGY
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Set| Average Spacing | Persistence | Aperture .
Condition

no. | Orientation (cm) (m) {cm)
St 010°/35° 6-20 5-8 05-20 Rough Irregular
S2 210°/81° 20-60 8-10 10 - 20 Rough Planar
S3 170°%/55° >60 5-12 .5-20 Rough lrregular
S4 040/66 > 50 2-3 tight Rough irregular

mﬂmmmm

E‘:ﬂ PAVER SORNE AT ESHAL

L oo

B OPE A MaTH AL

e ST

[S5] wrimouma comtasts

Lg:_} ATTFTUDE OF DB GONT MAFTT

Figure-1 Geological Map of the dam area

The overall water way width proposed shall be 43.75m with the spillway crest
El.2543.00m and the maximum water level in the reservoir is considered as £l 2545.00m.
It is proposed to connect the crest level of existing NOF blocks and the top of the dam of
newly proposed un-gated surface spillway by providing a slope of 1(V):12(H) in NOF
block No.- 6 and 10. The excavation of downstream channel will be carried out in bed
rock comprising light grey to dark grey colored biotite schist with subordinate bands of
quartzite. Bed rock will be available within the river bed and along the proposed structure
under a varying overburden cover of 3 to 4m while it exposed at river bed in between EL
2500.0m to EL. 2506.0m.
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To achieve the foundation grade the excavation in right bank is proposed from
EL.2532.20m down to EL 2513.33m by providing 1 in 6 slope in bed rock. Possibility of
toppling failure from sieep almost vertical to steep valley dipping joints is apprehended
during excavation of right abutment slope:s. Therefore the cut slopes will be supported

with rock bolts of adequate: diameter and iength followed by a layer of shotcrete.
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT(100MW)

CIVIL ENGINEERING STRUCTURE RELATED TO UNGATED SURFACE SPILLWAY

4.2

GENERAL

The Malana-1| Hydro Electric Project in Kullu district of Himachal Pradesh with an installed
capacity of 100 MW {2x50 MW) has been developed by Everest Power Private Limited
(EPPL). The project is a high head, run-of-river scheme with 4 hour pondage and is
located on Malana Khad, a tributary of the FParbati River. The Project exploits the Hydro
Power potential in the upper reaches of Malana Nallah upstream of Malana— Hydro

Electric Project.

The maximum height of the dam from th.e deepest foundation level is 53m and its length at
the top is 213.0m comprising 150.0m le:ngth of the dam blocks and 63.0m length of the key
wall provided inside the left bank abutment. The dam block comprises of one overflow
block with two siuice bays and nine2 NOF blocks. Two nos. of sluice type spillway with
radial gate each of size 4.0m{W) x 5.50m(H) with crest at EL. 2514.50m have been
provided in the Over Flow dam blocik No. 5 to pass a design flood of 650cumecs.

This chapter deals with the design aspects of various civil engineering components
required for providing additional vin-gated surface Spillway by using the Non-overflow
block nos. 6, 7, 8 and 9 into overflow (un-gated surface)} blocks by keeping the spillway
crest level EL. 2543.00m (existing FRL) and the maximum water level in the reservoir
EL. 2545.00m.

PROPOSED SCHEME

As mentioned in chapter-2 (Para No. 2.2) above in this report, it is proposed that the
existing dam on the Non Overflow blocks (Right Bank) may be used by converting these
non-overflow blocks nos. 6, 7, 8 and 9 into overflow {(un-gated surface) blocks by keeping
the spillway crest level EL. 2543.00m which is 2.00m below the existing dam crest EL.
2545 00m. in case both the existing under sluice gates do not work in that situation the
flood water during the high flood will safely pass through these proposed un-gated
spillway.

The maximum observed flood during monsoon period in the river is below 100m®/sec.
Accordingly, the available length of NOF blocks at dam crest has been utilized and
converted into overflow dam so that maximum discharge can be safely discharged through
these overflow dam blocks. Initially six bays of 6.25m wide and one bay of 4.5 m wide
were proposed in existing NOF block Nos. 6, 7, 8 and 9 with spillway crest at El
2543.00m. The overall water way proposed was 42.00m (available length at dam crest)
with the spillway crest EI.2543.00m and the maximum water level in the reservoir is
considered as EI.2545.00m.
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The water spilling over from the proposed un-gated surface spilbway shall be consisting, ot
of energy as it will fall from substantial height. The energy dissipation arrangement ‘at the
toe of the spillway is necessary to minimize erosion of foundation on the downs'yeam of
spillway structure. Therefore, Flip Bucket was proposed as energy dissipation as, rangement
at the toe of the spillway for the safety of the dam and natural hill slope. "rhe hydraulic
efficiency of the proposed profile of spillway glacis and energy dissipatic n arrangements
has been reviewed / optimized through the physical model studies.

The physical model study of spillway considering the above arrang’ ement was carried out
by Indian Institute of Technology (liT), Roorkee with referenc’ s to discharging capacity
of the proposed un-gated surface spillway, energy dissipatiion and cavitation etc. The
discharging capacity of the proposed un-gated surface spillw,ay as per the mode! studies is
229.79 m¥sec. The energy dissipation arrangement of th7s physical model study has been
discussed separately in this report under the paragraph 4 4.

The maximum available length of NOF blocks 2t dam crest has been utilized and
converted into overflow dam so that maximum dischiarge can be safely discharged through
these overflow dam blocks. Therefore, seven bzys of 6.25m wide have been proposed/
modified in existing NOF block Nos. 6, 7, 8 anr{ 9 with spillway crest at El. 2543.00m. The
overall water way width proposed shall be 43.75m (maximum available length at dam
crest) with the spillway crest EL.2543.00m, and the maximum water level in the reservoir
is considered as EL.2545.00m. As mentio ned above, the maximum observed flood during
monsoon period in the river is below 100m®sec. It is revealed from the theoretical
calculation that the discharging capacity of the newly proposed spillway shall be around
232 51m?sec and the computations, are appended as Annexure-“2".The additional un-
gated surface spillway has beer: planned for much more spilling capacity (around
239.51m%sec). Therefore, the flood water during the high flood will safely pass through the
proposed un-gated surface spillway in case both the existing under sluice gates do not
work. This additional spilling will occur very rarely in extreme emergency condition as in
normal situation/ condition the river flood/ discharge shall be regulated/ managed through
the existing sluice spiliway. The hydraulic efficiency of the proposed un-gated surface
spillway and its energy dissipation arrangements has been reviewed / optimized through
the physical model studies.

The crest elevation of existing NOF blocks is at Ef 2545.00m. it is proposed to connect the
crest level of existing NOF blocks and the top of the dam of newly proposed un-gated
surface spiliway by providing a slope of 1(V):12(H) in NOF block No.- 6 and 10 as shown
in the drawing “General Layout Plan”. One meter high concrete parapet has been

provided on the upstream side of the dam crest which will function as required minimum
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4.3

4.4

free board in concrete dam. The invert and the top of the bridge deck slab (at overflow

section) have been proposed El. 2545.1 Om and El. 2545.75m resy ectively.

The weathered concrete from the surface of the old concrete “shall be removed and the
surface of the old concrete shail be made rough and made ' wet with water. The anchor
bars 25mm dia. @ 1.00m center to center shall be placed t o have proper bond between
old and new concrete is shown in the drawings. The e.xcavation of the downstream
channel shall be completed before placement of concretiing of spillway glacis/ chute to

avoid any damages.

It is apprehended that flow may deflect from one bay to another bay and therefore, the
divided walls are provided combining the flows from two bays. The entire spillway
arrangement has been depicted in the drawing “Gereral Layout Plan”,

STABILITY ANALYSIS OF THE PROPOSED UN-GAT'ED SURFACE SPILLWAY

The stability analysis of the proposed un-gated. surface overflow dam section has been
carried out as per 1S: 6512-1984 “Criteria for design of solid Gravity Dams” for the
worst loading combinations using Horizonta'; design seismic coefficient an= 0.18g and
Vertical design seismic coefficient av= 0.12¢, as the project area falls in the Seismic Zone
- iV as per IS: 1893 (Part-1) — 2002. The detailed stability analysis calculations of the
proposed un-gated surface dam section ai'e enclosed at "Part — A” of Annexure —“3”.

The stability analysis results reveals tha't the proposed dam section is safe against sliding
as the factor of safety is more than 1.0 as stipulated in I1S: 6512-1984. The stresses are
also within permissible values for all the loading combination as mentioned in 1S: 6512-
1984.

The stability analysis of the NOF dam section, after dismantling the dam block up to El.
2543.00m and considering the water level in reservoir up to El 2543.00m, has aiso carried
out. The detailed stability analysis calculations of the proposed NOF dam section are also
enclosed at “Part — B” of Annexure —“3”, The stability analysis results reveals that the
proposed dam section is safe against sliding as the factor of safety is more than 1.0 as
stipulated in 1S: 6512-1984. The stresses are also within permissible values for all the
loading combination as mentioned in 1S: 6512-1984.

ENERGY DISSIPATION ARRANGEMENT FOR THE PROPOSED UNGATED SURFACE
SPILLWAY

The water spilling over from the proposed un-gated surface spillway shall be consisting lot
of energy as it will fall from substantial height. Therefore, the energy dissipation

arrangement at the toe of the spillway is necessary to minimize erosion of foundation on
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the downstream of spillway structure. The flip bucket with plunge pool was proposed as
energy dissipation arrangement. Finally the water spilled over frorm, the proposed un-gated
surface spillway will be discharged through the channel in *ne main Malana River as
shown in the drawings. The physical model study of spiliway considering the above
arrangement was carried out by Indian Institute of 7 echnology (lIT), Roorkee with
reference to discharging capacity of the proposed un-gated surface spillway, energy

dissipation and cavitation etc.

It was also revealed from the above model that the discharging capacity of the additional
un-gated surface spillway is in order. The spilbway profile of the proposed surface spillway
was found in order from cavitation considerations. However, the flow onwards to the toe of
the un-gated surface spillway was chaotic zind full of strong cross-currents. The flip bucket
was also not performing well due to rise in depth of flow and mixed directional flow as a
results of cross-currents upstream of the bucket. It was difficult to controt the cross
currents/ waves due to formation of multiples cross currents in the presence of various
concave and convex boundaries in the form of side walls and training walls. Therefore, it
was decided to replace the flip bucket arrangement with hydraulic jump type stilling basin
by pooling the water with provision of a submerged broad crested weir of height 3.5 m
along with steps downstream of the weir. Such arrangement controlled the cross-currents.
However, still a strong cross curreant from the toe of dam block no.6 at the left end wall was
impinging the pooled water. It was decided to shift the left side wall at the toe of the dam
glacis by 3.0 m fowards left side to minimize the formation of the cross-currents.

The suggested changes in the proposed surface spillway were incorporated in the model.
Suggested changes comprise replacement of flip bucket by 3.5 m high broad crested weir
with poo! with steps cascade downstream of the weir. Each step is having 5 m width and of
1 m drop and at the end of the first two steps, an end sill of height 0.5 m is provided. Left
side wall was shifted by 3 m further left side near the dam toe. The width of the channel

was kept 22 m in the place of earlier 21 m at the broad crested weir.

Flow pattern in the stilling basin and over the submerged weir was observed during the
run. Due to pooled water in the stilling basin with the provision of submerged weir,
relatively drown hydraulic jump was forming. The cross-currents were merging into the
pooled water and losing their high kinetic energy. Flow in the stilling basin was highly

turbulence with large size rollers which leaded to energy dissipation in the stilling basin.

Flow over the submerged weir was almost uniformly distributed across the width of the
channel and was falling onto the each step downstream of the weir. Overall, flow in the

stiing basin and over the submerged weir was favorable from the hydraulic
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4.5

4.6

4.7

considerations. The Stilling Basin with the above modification was preformiriy efficiently. In
Model the proposed un-gated surface spillway profiles were found in order from the
cavitation considerations. The hydraulic design calculations for proposec’ un-gated surface
spillway are presented in Annexure ~“4A”, and the physical mc,del study report of

proposed ungated surface spillway is enclosed in Annexure —“4B”.

BRIDGE OVER THE PROPOSED UNGATED SURFACE SPILLWAY

It is proposed to erect 6.00m wide and 43.75m long RCC Bricsge over the spillway piers at
Ei 2545.10m leaving a gap of 0.10m between maximum, water level and invert of the
proposed deck of the RCC Bridge. The top of the deck sliab of the bridge (Dam crest) has
been proposed at El 2545.75m. The bridge shall be rjesigned for Class AA / IRC Class
70R loading. There are seven span of proposed buridge. The clear and effective span of
each of the seven bays is 6.26m and 7.05m r<:spectively. As per “Standard Plans for
Highway Bridges R.C.C Slab Superstructure” of the Indian Road Congress (IRC),
Ministry of Surface Transport (Road Wing), t.he solid deck slab thickness for 7.00m span
and IRC Class 70R loading shall be 0.50rn at the ends and 0.65m in the center of the
bridge. The thickness of the end piers anci. intermediate piers has been proposed as 0.75m
and 1.00m.

CONSTRUCT!ON OF WALLS IN WATER WAY OPENING OF UNGATED SURFACE SPILLWAY

The construction of un-gated surfacs spillway and bridge has to be completed quickly as
the dam crest is being used as thez access / connectivity of left and right bank road by the
local people. It is apprehended that the excavation of proposed channel in the downstream
side may take substantial time. Also the RCC of the chute of the proposed spillway will be
undertaken after completion of excavation of this channel to avoid damage of RCC of the
chute. The spillway crest leved! is proposed as El 2543.00m which is the existing FRL. Due
to reservoir water waves the water is likely to spillover in the downstream proposed
spillway channel area. it is, therefore, proposed to fill up this spillway opening with Pre-cast
Cement Concrete blocks and cement mortar wall temporarily as shown in the drawing to
avoid any catastrophe during construction. These temporarily walls shall be removed after
construction of downstream channel and spillway chute.

BOND IN OLD AND NEW CONCRETE

The weathered concrete from the downstream surface of NOF Blocks (old concrete) shall
be removed and the surface of the old concrete shall be made rough and made wet with
water. The anchor bars 25mm dia. @ 1.00m center to center shall be placed to have

proper bond between old and new concrete is shown in the drawings. The excavation of
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4.8

4.9

4.10

4.11

the downstream channel shall be compieted before placement of concreting of spillway

glacis/ chute to avoid any damages.
DIVIDE WALL IN PROPOSED LINGATED GURFACE SPILLWAY

It is apprehended that flow may deflect from one bay to another bay and therefore, the
divided walls are provided combining the flows from two bays. The entire un-gated surface

spillway arrangement has been depicted in the drawing “General Layout Plan”.
WATER STOPS (CONTRACTION JOINTS)

As per 1S 12200: 2001, PVC water stop:s have been provided in the piers joints and dam
blocks near to the upstream face to pre'vent any leakage through the joints as shown in the

drawings.
CRACK CONTROL

It is proposed to adopt thickness of lifts of 1.? ~ 2.00 m and minimum time gap between
two consecutive lifts of 3 days. The initial 2 or 3 lifts of concrete starting from foundation
levels shall be 0.5 m thick followed by subsequent lifts of 1.5 -2.00 m thickness. Cooling
studies based on the BIS spec.ifications would be carried out during the construction stage.

Foliowing methods can be us;ed to prevent cracks in a concrete dam:
¢ Properly spaced contraction joints.
« Construction of damm blocks in lifts preferably not exceeding 2.00m.
¢ Use of concrete having low cement content.

o Allowing sufficient time gap between the constructions of vertical lifts to permit
large amount of heat loss from the surface.

» Pre-cooling of aggregates and use of chilling plants cooling of concrete by

circulating chilled water through thin metal pipes embedded in concrete.
TRAINING WALL

The concrete gravity wall of 0.75 m thickness has been provided to guide the spill water.
The spillway training wall along the glacis portion is kept as 2.00m and the divide wall
between Block No. 7 & Block No. 8 and Block No.8 & Block No.9 has been kept 1.5m. The
divide wall has been proposed to guide the water flow into the pool proposed in the
downstream of dam toe. The training wall top has been kept as EL. 2520.00m and the
invert of the pool kept at EL. 2513.83m. The training wall height has been proposed based
on the water profiles observed during the model studies. The stone masonry wall has also

been proposed behind the fraining wall in the transverse direction in a stepped manner.
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The training wall details and stone masonry wall details have been rjepicted in the

drawings.

4.12 DOWNSTREAM SPILL CHANNEL
The excavation of the downstream channe! shall be complete’d before placement of
concreting of spillway glacis/ chute to avoid any damages.

4.13 DISMANTLING OF NOF BLOCK CONCRETE

No blasting operation shall be carried out to dismantle the ‘concrete of NOF block No. 7, 8
9 and Part of Block No.6. it shall be done with at mosit care to prevent any damage in

adjacent dam blocks and other appurtenant structure.
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ANNEXURE - #3”
(Part-A)} Stability Analysis of proposed Un-gated Surface dam section

MALANA-II HY_DRO-ELECTRWL(_: PROJECT
Spillway Stability Analysis at foundation level

The stability anaiysis of Overflow Concrete Dam (Surface Spillway) has been carried ou

as per the procedure given in IS 6512 -1984 and IS 1893-1984,

Basic data:

Top of the dam Level 2845750 m
Maximum water level 2845000 m
Full reservoir level 2643000 m
Maximum Tail water level 2506150 m
Minimum tail water level 2605 500 m
Foundation Level 2504.900 m
Crest Level of spillway ZR43.000 m
Total Height of the dam 40.85 m
Head at MWL 401 m
Head at FRL 38100 m
Top width 5.000 m
UIS slope 0.050

Base width of dam (B) 24700 m
Tail water depth for MWL 1.250 m
Tail waler depth for FRL 0.6m
Compressive strength of concrete fc t500.000 tsg.m
Design horizontal seismic coefficient (o)’ 0.180 g
Design vertical seismic coefficient {a,=2/3"ay) 0120 g

Unit weight of concrete 24680 teum
Unit weight of water 1.080 Youm
Vertical density of silt 1.962 Yocum
Horizontal density of sift 1.360 Youm
Distance of drainage gallery from Heel 300 m
Cross sectional area "A," from drawing (Autocad) 707 4240 m*
Distance of C.G of "A," from Heel 123446 m
Elevation of C.G. of "A," from base 2519.0746 m
Cross sectional area "Ay" from drawing (Autocad) 4 476 m*
Distance of C.G of "A;" from Heel 5489 m
Elevation of C.G. of "A2” from base 2545 457 m
Cross sectional area "A;" from drawing {Autocad) 213500 m°
Distance of C.G of "Ag" from Heel G.O1%4 m
Elevation of C.G. of "A3" from base 28432873 m
Average width of Pier {For Twoe Piers) 1500 m
Crost level of Lower tier spillway{Max.Silt level) 2504.500 m
Length of block 16000 m
Cross sectional area of water AyFRL) 28 5682 m”
Distance of C.G of W, from Heel(FRL) 1.68680 m
Cross sectional area of water Ag (MWL) 28 558 m”
Distance of C.G of W, from Heel(MW1 ) 16860 m
Cross sectional area of Silt A, (MWL) 0.0000
Distance of C.G of W from Heel f1.0000
Elevation where the stability is checked 2534900 m
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(1).Self Weight of the dam:
1. Weight of Spiltway

A.Cross sectional area of Ay
Weight of W,

B. Cross sectional area of A,
Weight of W,

C. Cross sectionat area of Ag
W3=2'2135"1.5724=
Total weight {W) & moment

vertical force =V =
moments =M =

{2). Weight of water:

{a). ALFRL (W,) Cis Area (m*)
Weight of Wy = 28.57
vertical force =V =
moments =M =
(b) At MWL (W) Cis Area (m”)
Weight of Wy = 2857

vertical force =V =
moments =M =

{3). Water pressure:
(a). AtFRL
Hwl = 0.5*36.0999999999999*15735.099999
Hw2 = 0.5"0.6*15"0.6"1
Net pressure =

Horizondatl Pressure = P, =

moments =M =

{b). At MWL

Net pressure =

a. AtFRL

Ui =347"150.6"1
U2 = 31571257

U4 = 0.5*3*15%26"1

Cfs Area { m?) Wt/Force
T07.42
25467 26
448
129.00
21.35
15372
25749.98
25749.98 ¢t ¥
331389.22 tm
WtiForce
42852 t ¥
42852 t ¥
72249 t-m
Wtiforce
42852 t +
428.52 t +
722.49 t-m
Wt/Force
10887.1 t e
27t —
10884.41

—
10884.375 ¢ —

138265.31, tom

Wt/Force
Hwl = 0.5%40.1*15*40.1M1 12060, 07 t —
Hw2 = 0.5"1.26%1571.25"1 T2t —
120,48.36 ¢ —
Horizondat Pressure = P, = 12048361
moments =M = *61198.12 t-m
{4). Uplift pressure
WifForce
31230t t
562601t t
U3 =05"31.7715*12.5"1 297186 t t
58250 t t
Total uplift pressure = 440917 ¢ t
3.00 s 37

”
-

kA J

U1

13.16

vertical force=V =
moments =M =

440917 1+
47143.09 tm

t

Lever Arm

12.94,

F5.49

6.62

Lever Arm
169

Lever Arm
1.69

Lever Amm
12.70
0.20

Lever Arm
1337
0.42

Lever Arm
1735
180
13.57
100

I 060

¥ioment

329663.55

708.14

1017.53
331389.22

Moment
72245

Moment
722.49

Moment

138285 85
(.54

13826531

Moment

161263.00
488

161198.12

Moment
5418.40
84375
40318.44
562.50
47143.09
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ADDITIONAL UNGATED SURFAGE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANAAI HE PRIDJECT(100:4W)

b. At MWL
U1 =347"16"1.25"1
U2 = 3*15"12.95*1

U3 =05*31.7715712.95M

U4 = 0.573*15%25.91

Total uplift pressure =
3.00m

Wt/Force
65063 1t
582751t

3078.86 ¢

582751

489499 t
31.70m

o e —

i

L 3
F 3

U1=34.7"15"0.6"1

Total pressure =

38.1m

vertical force =V = 489499 t
moments =M = 54515.12 t-ry
c. Prain choked at ERL WtiForce
312301
U2 = 0.5*34.7715"37.6M U7EG 748 1
H0671..68 t
34 70m
o e
w 1
/
U2
vertical force =V = H0071.68 1

d. Drain choked at MWL

U1 = 34715126

U2 =0534.7"15"38.85"1

Total pressufe =

moments =M =

WtiForce
65063 1
1011071 t
1676134 ¢
34 T0m R

o’
-

40,10

{5}. Silt weight
We =

U1 |I
P

vertica! force=V = 10761.34 t
moments =M = 126235.59 tam
Cis Area Wt/Force
£.000 0.000 t
vertical force =V = 0.00 ¢
moments =M = 0.00 t-m

118301.84 t-m

— - —

06

—

1.26m

Lever Aty Moment
17.35 1128834
1.50 B74.12
13667 4176990
1.000 58276
54515.12
Lever Arm Moment
17.35 541840
11567 112883.44
118301.84
L_ever Arm Moment
1735  11288.34
11567 116947.24
12823559
Lever Arm Moment
0.00 0.000
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PRIOJECT(100MW)

{6). Silt pressure Wt/Force Lever Arm
Hs = 05°0"15°0"1.36 = 0001 — 0.00
Horizondal Pressure =P = 000t —
moments =M = 0.00 t-m

(7). Horizontal earthquake Force;
Horizontal earthquake force= 0.6 X W X ap (As per 15:1893-1984 Page No - 43)

H1=06*0.18* 25749985 = 271810t —
Total force = 2781.00t
Moment = 0.9 X W X h™ X a, (As per {5:1893-1984 page No - 43)
M, = 0.9*25467.264 * 14,1757 0.18 = 58480.10141 t-m
M.=09* 129001 40557018 = 847 5560443 t-m
M,=09*153.72*38387*0.18= 9559451125 +-m
Total= 60283.60256 t-m
Horizondal Earth quake force = 278,100 t
moments =M = 602°83.60 t-m

{8}. Vertical earthquake:
Vertical earthquake force= W X ay

2545750 0.120

25432870113
2519.07510.042
2504 900
WtiForce Lever Arm
V1= 25467.26*0.042 = 1060.4 ¢ 4 12.94m
V2=128%0.12 = 1656 t t 549m
V3= 153.72°0.113 = 17.3 ¢ ¢ 6.62m
Total vertical EQ force = 10932t $
vertical force=V = 1093.25 t —
moments =M = 13926.57 t-m
{9). Hydrodynamic pressure
P= Ci"ap-w"h
_ C m 1 f ¥y b {}’ Y
C,=—my 2y o2
SR I TV AR S

Cmo= 0.715 As per IS 1893-1984 the value of Crhas been taken.
y = 38.100 = Depth below FRL
h= 38.100 = Depth of Reservoir

Cs = 0.715

Moment
0.006

Moment
13726.85
8498
114.74
13926 57
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ADD!TIONAL UNGATED SURFACE SPILLWAY IN NON-OVERF-LOW BLOCKS OF MALANA-I HE PROJECT(100MW)

pe =3*0.18*1*1000738.0999999:399989°15 = 73552 0,50 kgfm
V.= 0.726'p.h = 552.0499999996"38.09991199999999 = 2034495834 Kgim
Vn= 20034 494 ¥m
Moment = [).2‘3‘.31‘;;:,,;'[’12 = {.299°73552.049999959536.0999999¢ 31573898499 Kg-m/m
moment = 31923.898 t-m/m
Vertical force (v) = 2034.49 thy,
moments =M = 31923.90 '

Description of all forces

. Forces
Sl No Particulars Vertical Horizor ial Moments
1 Self weight 25749598 331389.22
2 Water Wt.
FRL 428.52 72249
MWL 42852 722.49
3 Water pressufe
FRL 10884.37 138265.31
MWL 1204836 16119812
4 Uplift pressure
Normal FRL 4409.17 47143.09
Normal MWL 4894 99 5451512
DC FRL 10071.68 118301.84
DC MWL 10761.34 12823559
5 Silt Wt 0.00 {:.00%
6 |Silt pressure 0.00 0.00}
7 Hor. EQ 2781.00 60283.60
B Ver. EQ 1093.225 13926.57
g Hyd Dy.pres. 203449 31923.90
Stresses in Different | oad Conditions:
Load combination A:
Reservoir Empty
SL No Discription  |Vertical forces |Moments
1 Self Weight 26749985 331389218

2V B 6e
Povx jmin. = —h7
fma = I BI
Where,
e= Eccentricity of the resultant force from the center of the base.
YV = Tofal vertical force.

B = Base width.
= Total length of Block.

X = 331389.218/25749.985 = 12.87 m
e = 34.7/2-{12.869) = 4,48 m
6e/B = (6%4.481)/(34.7) = 0.775
Stress on UfS = (25749.985/(34.7%*15)}*(1+0.775) = 87.799 tim?
Stress on DfS = {25749.985/(34.7*15))*(1-0.775) = 11.145 t/m?
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ADDITIONAL UNGATED SURFACE SPILLWA'YY IN NON-OVERFLOW BLOCKS OF MALANA-Ii HE PROJECT(100MW)

Load combination B:

Reservoir at FRL, normat uplift, without sarthquake, Min TWi, Silt

Stress on U/S

If

[SI. No [ﬁﬁription"ﬁenicﬂwﬁi Moments
1 Self Weight 25749985 331389218
2 Wiw(FRL} 428523 722490
3 Wp(FRL} 0.000 138265312
4 Sw 0.000 0.000
5 8, 0.000 0.000
5 Uplift (FRL) 4409.175 47143.092
Net 21769.333 423233927
X = 4232332.927/21769.333 =
e = 34.7/2-(19.442) =
6e/B = {6*-2.092)/{34.7) =

{21769.333/(34.7715))*{1-0.362) =
Stress on D/S = {21769,333/(34.7¥15)}*(1+0.362) =
Load combination C:

Reservolr at MWL, normal yplift, without eathquake, Max. TWL, Silt

™SI, No Imf)“?;cfiptioﬁ Vertical forces Moments
——
1 Self Weight 2574998 331389.218
2 |Ww(MWL) 428523 722.490
3 Wo(MWL) 0.000 161198120
4 Sw 0.000 0.000
5 Sa 0.000 0.000,
6 Uplift (MWL) 4894.987 5451 5:@
Met 21283.52 438734707
X = 438794.707/21283.52 =
e = 34.7/2-(20.617) =
6e/B = (6*-3.267)/(34.7) =

Stress on U/S = {21283.52/(34.7%15})*{1-0.565) =
Stress on D/S = {21283.52/(34.7*15))}*(1+0.565)} =

Load combination D:

Combination A= with earthguake

Si. No Discription | Vertical forces Moments
1 Self Weight 25749 98 331389218
2 EQ) Hor. 0.060 60283.603
3 EG ver. 1093245 13926.571
Net 24656,740 257179.045
X = 357179.045/24656.74 =
e = 34.7/2-(10.43) =
6e/B = (6*6.92)/(34.7) =

Stress on U/S = {24656.74/(34.7%15))*(1+1.196} =
Stress on D/S = {24656.74/(34.7*15))*(1-1.196) =

19.44 m
-2.09m
-0.36

2062 m
-3.27 m
-0.66

043 m
6.92 m
1.20

26.697 tm?
56.951 t/m?

17.794 tm*
53,987 tfm?

104.050 t/m?
9.307 t/m?
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALAN Al HE PROJEC T{100:MW)

Load Combination E:
Combination B, with earthquake

[ SIL No Discription | Vertical forces Moments
1 Self Weight 25749985 331389.218
2 Ww(FRL) 428523 722.490
3 IWR(FRL) 0.000 138265.312
4 S, 0.000 0.000
ES 0.000 0.000
6 UPLIFT {FRL) 4409.175 47143.092
7 Hydro dy. 0.000 31623.898
8 Eq hor. 0.000 60283.603
g Eq ver. 1093.245 13926.571
Net 20676.088 501514.858
X = 501514.858/20676.088 = 2426
e = 34.7/2-{24,256) = 6.9 1 m
6e/B = {6°-6.5906)/(34.7) = - 19
Stress on U/S = (20676.088/(34.7%15}}*(1-1.194) = 1710 tm?
Stress on /S = (20676.088}'(34.7*15))*(1‘*1.194} = 87.157 tm?
Load combination F:
Combination C, but Drains choked
.No iscription ertical forces Moments '
1 Self Weight 25749985 33138927 8]
2 |[Ww{MWL) 428523 722 490
3 |Wa(MWL} 0.000 161198 120
4 Sw 0.000 0.000
5 IS, 0.000 0.000
6 DC.{MWL) 10761.338 128235 585
Net 15417170 A55074.242
X = 365074.242/15417.17 = 2368 m
e = 34,7/2-(23.68) = -6.232m
6e/B = (6*-6.33)/(34.7) = 109
Stress on U/S = (15417.17/{34.7%15))*{1-1.004} = 2798 tm?
Stress on D/S = (15417.17/(24.7*15))*(1+1.094) = 62.038 t/m*

t.oad combination G;
Combination E, but Drains choked

. RO iscription ertical torces Moments
i Self Weight 25749.985 331389.218
2 Wi{FRL} 428523 122.490
3 We(FRL) 0.600 138265.312
4 Sw 0.000| 0.000
5 5, 0.600 0.000
6 Uplift {DC FRL) 10071.675 118301.642
7 Hydro dy. 0.600 31923.898
8 Eq hor. 0.6C0 60283.603
9 Eq ver. 1093.245 13926.571
Net 15013.588 430356,108
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF tMALANA-II HE PROJECT(100MW)

X = 430356.108/15013.588 = 2866 m
e = 34.7/2-(28.664) = -11.3t m
6e/B = (6%-11.314)/(34.7) = -1956
Stress on U/S = (15013.588/(34.7*15))%(1-1.956], = -27.587 im?
Stress on DfS = (15013.588/(34.7°15))*(1+1.95¢5) = 85.276 tm?

Factor of safety againgt sliding:

F=( (h’-wu}tanci_af‘:{ ]—-P
Fo Feo

Load combination B:
For load combination B, take Fe = 1.5 and Fe = 3.6,
F= factor of safety against sliding

w= Total mass of the dam + water + silt 2617851 ¢ 26681116
u= Total upiift force 440917 t 43254 007
8 = Angle of internal friction .. 4000 Deg

tan e = coefficient of internal friction of the mate rial 0.84

C= cohesion SO0 Usgom

A= area under consideration for cohesion S 3470m X 15m

Fa= partial factor of safety in respect of friction= 1.5

Fe= partial factor of safety in respect of cohe:sion 36

p= Total horizontal force 1088437 t

F=((26178.51-4409.1 7)0.84)/1.5)+{(* 100*34.7*15)/3.6))}/10884.375 = 2.45

Load combination C:
For load combination C, take Fo = 1.5 annd Fe= 36

w= Total mass of the dam + water + silt 26178511

u= Total uplit force 459499 t

tan & = coefficient of internal friction of the material 0.84

C= cohesion 100.00 t/sq.m

A= area under consideration for cohesion M70m X 15 m
Fa= partial factor of safety in respect of friction= 1.5

Fe= partial factor of safety in respect of cohesion 36

p= Total horizontal force 12048.36 t

F=({(26178.51-41394.95)°0.84)/1.5}+{{*100"34.7"15)/3.6))3/12048.356 = 2.1%

Load combination D:
For load combimation D, take Fe = 1.2 and Fc= 2.4

w= Total mass of the dam 2465674 t

u= Total upiift force 0t

tan @ = coefficient of internal friction of the material {8-4% 0.84

C= cohesion 1006.90 t'sq.m

A= area under consideration for cohesion M70m X 15m
Fa= partial factor of safety in respect of friction= 1.2

Fe= partial factor of safety in respect of cohesion 2.4

p= Total horizontat force 2781001

F=(({24656.74-0)"0.84)1.2)+{("100"34.7°15)/2.41})/2780.998 = 14.06
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-Il HE PROJECT{100MW)

Load combination E:

For lnad combination B, take Fe = 12 and Fc =24
w= Total mass of the dam + water + silt

u= Total uplift force

tan @ = coeffictent of internai frction of the matenal

C= cohesion

A= area under considetation for cohesion

Fo= partial factor of safety ir: respect of friction=
Fc= partial factor of safety in respect of cohesion
p= Total honizontal force

2508526
440917
0.84
100.00
3470

1.2

2.40
15699.87

t
t

tsq.m
m X

1

16m

F={{(25085.2644(9 17}°0.84)11.2)+({*100*34.7°15)/2.4}}}/15699.867 = 2.30

Load combination F:

For load combination F, take Fe= " 0 and Fc=1.2

w= Total mass of the dam + waler + silt

u= Total uphft force

tan o = coefficient of internal fnc tion of the material

C= cohesion

A= area under consideration for cohesion

Fp= partial factor of safety in respect of friction=
Fc= pariial factor of safety in respect of cohesion
p= Total horizontal force

26178.51
10761.34
0.84
100.00
3470

1

1.2

12048.36

m X

5m

F={{{:26178.51-10761.34)"0.84)/1)+{(*100°34.7*15)/1.2)})/12048.356 = 4,67
Load combination G

For load combination G, lake Fa = 10and Fc = 12
w= Total mass of the dam + water + silt

u= Total uplift force

tan o = coefficient of internal friction of the material

C= cohesion

A= area under consideration for cohesion

Fae= partial factor of safety in respect of friction=
Fc= partial factor of safety in respect of cohesion
p= Total horizontal force

Summary of results

25085.26
10071.68
084
100.00
3470

1

1.2
16699.87

m X

15m

F={{{25085.26.10071.68)"0.84)/1)+{(*100"34.7"15)1.2)y/15699.867 = 3.57

{ oad

Permissible

Combination Stress /s Stress Dfs Factor of Safety Tensile
Stress

A 87.80 11.14
B 2670 56 45 2.45
C 17.79 63.99 2.19 15.00
D 104 05 -9.31 14.00
E 771 B7.16 2.30 30.00
F -2 .60 62.04 4,67 30.00
G -21.68 8528 3.57 60.00

Conclusion:

{1). Factor of safety against sliding is more than 1.0 in each case.
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-Il HE PROJECT{100MW}

(WA

(Part-B) Stability Analysis of Non-Overflow blocks after dismantling tp to
EL. 2543.00m

Stability Analysis of Gravity dam (NOF Section}:

The stability anaiysis of Nen-overflow concrete dam has been carried out as procedure given in IS 6512 -1984
and 15 1893-1984.

Top of the dam Level 2543.000 m

Maximum water levet 4343.000 1
Full reservoir fevel 254380 m
Maximum Tail water levet 504,99 5
Minimum taif water level 25044 30 m
Elevation where the stability is checked 25040 380 m
Total Height of the dam (h} ¥aom
Head ot MWL 38.100 m
Head at FRL 38.100 m
Top width ©.500 m
/S stope From To
{i} Farst Slope 2543.000 2539.500 0,000
(i} Second Slope 2532.500 2504.900 0.780
U/S siope From To
{#) First Siope 2543.000 2535.000 Q.000
(it} Second Siope 2535.000 25014900 0.650
Base width of dam {B} 33455 m
Tail water depth for MWL 0.000 m
Tail water depth for FRL 0.000 m
Compressive strength of concrete fc 15004660 t/sq.m
pesign horizontal seismic coefficient 018k g
Design vertical seismic coefficient 0.120 g
unit weight of concrete 1.400 teum
Unit weight of water (w} 1.008 tfocu.m
Max. Silt level 2504900 m
Vertical density of sift 1.963 t/cu.m
Horizontal density of silt 1.360 t/cu.n
Faundation Level 2504900 m
L ombination A:
Reservoir empty
{1).Self Weight of the dam:
Wt/force tever Arms Moments
Wi1=0.5%30.1¥1.51%2.4 54.36 t/m | 1.003 54,54
W2 = 0%30* 2.4 0.00t/m: | 1.50% 0.00
W3 = 0.5%0*8*2.4 Q.00 t/ra |} 1.505 0.00
WA =6738.1%2.4 54864 tm |} 4.505 2471.62
W10 = 0.5%0*3.5*%2.4 0.00 i i 7.505 0.00
Wil =D*34.6%2.4 0.00 H B 7.505 0.00
W5 = 0.5%25,95%34.6%2.4 107744 t/m  } 16.155 17406.11
Totat (W) = 1680.4% t/m | 19932.27
2543.000 £.600
2543.600 X

wi 1 3.500
2%39.500

2543,000

34.600

2535.000 / ws

2504, 1
25.950
s Ge 0.000
Puries = g |1 g
Where,

e= Fceentricity of the resultant force from the center of the base.
¥V = Tolal vertical force.
B = Base width,
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I! f:iE PROJECT{100MW)

x = 19932.27/1680.45
e= (33/2)-11.861

6e/8 =
Stress at u/s= (W/B)}* {1+ (6e/B)} =
Stress at d/s= (W/B)*(1-{6e/B)) =

Load combination B;

0.873
(1680.45/33.45)3{1+ 0.873)
(1680.45/33.45)*{1- 0.873}

Reservoir at FRL, nermal uplift, without earthquake, Min TWL, Silt

11.861 m
4.866 iT:

94.08
6.38

Jsg.m
t/sg.m

2543.000 6.000
| 25A%000 t
’ 3.500
253 3. 500
34.600
Haz 2504.900
FHe ey 2535.000 I
’ WS Bws2
5 l wi H,.2
2504.900 ! i q
L1 [LRS[A) ; 3
DR V1 - o1 1) g Tl -
0,000
Wt/force Lev L& Moments
{1). Self Weight{Same as above for "A" 1680.45 t/m | 19937 37
{2). weight of water:
(&). Water al FRi.
W6 = 0.5%0*%8%1 0.00 t/m | 1.505 0.00
W7 =0*0¥1 0.00 tiny 1.50% 0.00
W8 = 1.505%8%1 12.04 t'm 0.752 9.06
W9 = 0.5%1,505%30*1 22,65 1/m | 0.502 11.36
(B). water at Min. TWL
W10 = 0.5%0%0%1 Q.00 t/m | 33.455 0.0G
Totat weight = 3M.L9t/m | Tatal = 20.42
(3). Water pressure:
Hwl = 0,5%38%38%1 7250305 /M e 12,760 9217.72
HwZ = 0.5%0%0%1 0.000 t/m . 0.900 0.0¢
Net pressure = 725.805 t/m 9217.72
{4). Silt pressure
Hs = 0.5%0%0*1,36 0.00¢ ¥m _, 0.000 0.00
(5). Sitt weight
wsl = ((.5%(1.505+1,505)}*- 0.00G t/m § 0.752 0.60
WsZ = 0.000 t/m § 0.502 0.00
Total = 0.640 0.00
{6). Uplift pressure {Normal):
Ul = 0*33.455%1 0.000C t/m ¢ 16.728 0.00
U2 = 3%12.7%1 33.100 t/m ¢ 1.500 57.15
U3 = 0.5*30.455%12.7*1 193,389 ¢/m ¢ 13.152 2543.39
Ud = 0.5%3%25.4% L 38,100 ¢m ¢ 1.000 38.1G
Total uplift pressure = 369.589 t/m ¢ 2638.64
3.060 30.455
12.700 ul l 0.000

u2

25.4001

Net verticat force = 1680.45+34.69+0+40-269,59 =
Net moments = 19932.27+20.42+%217.724+0+04+0-2638.64=

X~ = 26531.778/ 1445.546
&= 16,7275-18.354
Ge/B = -0.292

Stress at u/s= (W/B)*(1+(6e/B)) =
Stress at d/s= (W/B}*(1-{6e/B)) =

1445,546/33.45%(1-0.292)
1445.546/13.455(1+0.293)

1445.55 [/m
26532178

18.354 m
-1.627 m

30.592 t/sg.m
55.B26 t/50.m
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Factor of safety againgt sliding:

F=[ Oy dtanc <id
Fo Fe

F= factor of safety against sliding

w= Total mass of the dam + water + Sit =

u= Total uplift force =

tan @ = Coefficient of internal friction of the materal

= Cohesion at contact between rock and concrete

A= area under consideration for coheston

Fo= partial factor of safety Ins respect of friction

Fc= partial factor of safety in respect of cohesien

#= Total horizontai force

For ioad combination B,take Fo =1.5 and Fc = 3.6
So, factor of safety = 2.39

c ination
Reservoir at MWL, normal ypiift, without eathquake, Max, TWL, Sitt

L2543.000
2543.000

. A243.000

2504.500

|-~

2539.500

o=40

i715.14 tym

269.59 Yym
2.84

100.00 t/sq.m

33.45
1.50
3.60
725.8C

34.60
Hut 2504.900
H, -~
H.z
2504,900 i
e2:000, <3000
6.000
(1}. Self Weight 1680.445 /m 19932.27
{2). Weight of water:
{a}. Wates at MWL
WE = 0.5%*0%8%1 0.000 t/m | 1.505 0.00
W7 =0%0*¥1 0.000 t/m | 1.505 0.00
W8 = 1.505%8%1 12.040 t/m 0.752 2.06
W9 = 0.5%1.505%30.1%1 22,650 t/m | 0.502 11.36
(B). Water at Max. TWL '
W10 = G.5%0%0%1 0.000 t/m | 33.455
Total weight = 34.600 t/m | 2;)'22
{3). Water pressure:
HwW1 = 0.5%38.099%999959999%38,099399¢ 725.805 t/m ., 12.700 9217.72
Pressure above FRIL 0.000 38.100 - 0'06
Hw2 = 0.5*¢*0%1 0.000 t/m 0.000 0.00
Net pressure = 725.805 t/m . 9217'72
(4). Siit pressure 0.000 — 0.00
(5). Silt weight 0.000 | 0.00
{6). Uplifit pressure (Normal):
Ul = 33*0*1 0.000 t/m ¢t 16.728
. Lt 0.00
Uz = 3%¥12.7*1 38.100 t/m ¢ 1,500 57.1%
U3 = 0.5%30%12.7*%1 193.38% t/m ¢ 13.152 2543.392
U4 = 0.5*‘3*25,4*1 38.100 t/m ¢ 1,000 38.10
Total uplift pressure = 269,583 t/m 1 2638 -54
1,000 30,455 ’
12.70¢ 0.00G

35,400 I
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Net vertical force =1680.45+34.6940-26%.5%= 1445,55 t/m |}
Net moments =19932.27420.4249217.7240+0-2638.64 = 26531.78
x " = 26531.778/1445.546 18.354 m
e= 16.7275-18.354 ~1.627 m
€e/B = ~(.292
Strass at u/s= (W/B)*{1+{6e/B)) = 1445.546/33.45%(1-0.292) 30.592 t/sq.m
Stress at d/s= (W/B)*(1-{6e/B)} = 1445,546/33.45%(1+0.292) 55.82¢ t/sq.m
For ioad combination C, 1ake Fo = 1.5 and ¢ = 3.6
FOS = .39

Load cambination D:
Cembination A, with earthquake

Wwt/force
{1). Self weight 168¢.445 t/m |} Moments = 19932.27
{2). Horizontal earthquake Force: =0.6 XWX %
Where, w = weight of the elernent {t/m)
H1 = 0.6*%54.36%0.18 5.871 t/m e
H2 = 0.6*0*G.18 0.000 4/m  —
HI = 0.6%0*G.18 0.000 tym  «—
H4 = 0.6%548.639999999999%0.18 59.253 /m e
HS = 0.6%1077.444*0.18 116.364 t/m
Tota!l force = 181.488 t/m +—
Momenis = 0.9 X w x 1 x oy,

Mbl = 0.9%54,36%10.033%0.18 868.358 t-m/m
Mb2 = 0.9*0¥15.05%0.18 0.000 t-mir 4
Mb3 = 0.9*%0*32.767%0.18 0.080 t-n',m
Mb4 = 0,9¥548.639999999999%19.05%0.18 1693.158 t-¢ nym
MBS = 0.5%1077.444%¥11.533%0,18 2013.09¢ T _m/m

Tatal = 3794.612 tm/m

{3). Vertical earhquake:
The Design vertica! seismic coefficient has been considered 2/3 of Design horizondal ¢i* mic coefficient as suggested by Department of
Earthquake Engineering, IET Roorkee.

Vi = W*C'
= 54.36%0.032 1.749 ¢
Ltever arm= 2/3%1,505 1.003 m Moment= 1.7%
V2 = wxC'
= 0*0.032 0.000 t
Lever arm= 1.505+1/2*%0 1.505 m Moment= 0.09
V3 = W
= 0*¥0.036 0.000 ¢
Lever arme= 1.505+2/3%0 1.505 m Moment= 0.00
V4 = W*C'
= 548.639999999999%0.12 65.837 ¢
tever arm= 1,505+0+3 4.505 m Moment= 296.59
V10 = wC'
= O*0.12 0.000; ¢
Lever grm= 1.5054+94+6+0 7.505 m Moment = 0.00
Vil = W
= 0%0.12 0.00G t
tever amm= 1.505+046+0 7.505 m Mometit= 0.00
V5 = W*C'
= 1077.444%0.04 43.098 t
Lever arm= 1.505+0+6+E.65 16.155 m Moment = £95.24
Total = 110.674 994,58
1.120
2543.000

2543 0§f-mmmmm ey

3517.600] 2538.504
2516.433]
2543.600
Vi1
V4 I
2514.5933] 2535.000 L 1 VS

2504900
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Net vertical force = 1680.445-110.674 =
Net moments = 19932.273-3794.612-994.584 =

x = 15143.076/1569.771
e= 16.7275-9.647
6efB = 1.270

1569.771/33.45%(1+1.27)
1569.771/33.45%(1-1.27)

Stress at ufs= (W/B)*{1+(6e/B)) =
Stress at d/s= (W/B)*(1-{6e/B}} =

For load combination D, take Fe = 1.2 and FC = 2.4

FOS = 13.73
Load Combination E:
Combination B, with earthguake
Wt/force

{1). Self weight 1680.445 t/m |}
(2). Weight of water 34.690 t/m |
{3). Water pressure 725805 /M .y
(4). Silt waight 0.000 t/m
{5). Silt pressure 0.000 t/m

269.589 ¢/m  t

{6}. Uplift force

{7). Hydrodynamic pressure
pe = CS*up*wW*h

ij-zf- - X)Jr‘;{‘)i( 2 —X\!l
\ iy yhi h}J

Co =
¥ = 38.10C¢ = Depth beiow FRL
h = 38,100 = Depth of Reservoir
Cs = 0.715
p. = 0.715%0.18*1000%38=
Vi = 0.726*pe*h = 0.726 ¥4903.47*38=

Moment= 0.299%pe*H*H=

{8}. Horizontal earthquake

{9}. Vertical earthquake 110.674 t/m t

Net vertical force = 1680.445+34.6940-269,50 3 110.674=

Net moments =26531.778+2128,26+3794.7512-994 584 =

x " = 31460.066/1334.872
g= 16.7275-23.568
6e/B = -1.227
Stress at u/s= (W/B)*(1+{6e/B)) = 1334.872/33.45%(1-1.217
Stress at d/s= (W/B)*{1-{6e/B)} = 1334.872/33.45%(1-1.2"7)

For load combination £, take Fe = 1.2 and F¢ = 2.4

FOS = 2.23
Load combination F;
Lombination €, but Brains choked
Wifforce
{1). Self weight 1680.-145 t/m
{2). Weight of water: 34,690 t/m

{3}. Water prassure:
{4}. Silt weight
{5)}. Silt pressure

0.000 t/m

{6).Uplift pressure:

ULl = 9%33.45%1
U2 = 0.5%33.45%38.1*1
Total pressure =

0.000 H/m ¢
637.318 /m ¢
637.318 t/m

33.455

G.000
ul

38.100

0.399 *4503.47*38 ;a5

191.488 t/m  —+

725805 t/m —

0.080 t/m —

1569.771 t/m i
15143076

9647 mx
7.081 m

106.513 t/s5q.m
-12.669 t/5q.m

Moments
19932.27 t-m/fm
20.42 t-m/n |
9217.72 -/ iy
0.00 t-n"'/m
0.00 U mym
263864 toym

Total = 265231.7 g t-m/m

0.715 As per 1S 1893-1984 the max, vatue of C has bee n (aken.

4903.470 Kg/m*
135632.922 Kg/m
= 135.633 t/m —
2128259.900 Kg-m/m
= 2128.260 t-m/m
3794.612
994,584

1334.872 t/m |

31460.066 t-m/m
23568 m
-6.841 m

~9.G57 t/5q.m
88,858 t/sq.m

Moments
19932.27 t-m/m
26.42 t-m/m
9217.72 t-tmfm

G.00 t-m/m
0.0 t-ra/m
Total = 29170.42 t-m/m

Lever Arms
16.728 0.00 t-m/m
11.152 7107.16 t-m/m

7107.16 t-m/m
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MNet vertical force =1680.445+34.69+0-637.318=
Net moments =29170.419-7107,155=

x = 22063.264/1077.818
e= 16.7275-20.47
6e/B = -0.671
Stress at u/s= (W/B)*{1+(6e/B}) =
Stress at d/s= (W/B)*(1-(6e/B)) =
For load combination f, take fp = 1.0 and FC = 1.2

1077.818/33.45%(1-0.671)
1077.818/33.45%(1+0.671)

22063.264

1077.818 t/m i

20,470 m
-3.743 m

FOS = 5.09
Load combination G:
Combination £, but Drains choked
wt/force Momen' g
(1). Self weight 1680.445 tym | 1'3932.273
{2). Weight of water 34.690 t/m | 20,423
{3}. Water pressure 725.805 t/m ., 9217.722
(4). Silt weight 0900 t/m | 0.000
(5). Silt pressure 0.000 t/m  — 0.000
(6). Lplift force Totai = 29170.419
Lever arm
Ul = 33.45%0%1 0.000 t/m * 16.728
1 = 0.5%33.45%38.1%1 €37.318 t/m 11.152
Total pressure = 6£37.318 t/m
33.455
] - [V (3.000
38.100 1 uz
{7). Hydrodynamic pressure 135633 t'm .,
(8). Horizonta! earthquake 181488 'o/m e
(9). Vertical earthquake 110.67 t/m 4

Net vertice force

=1680.445+34.69+0-637.318-110.674=

Net moments =2%170.419-7107.155+2128.26+3794.612-554.584=

X = 26991.552/9(,7.143
e= 16.7275-27.2309
ée/B = -2.005

Stress at ufs= (W/B}~(1+(6e/B}} =
Stress at d/s= (W/B)*(1-(6e/8}) =

For load combination G, take Fo = 1.0 and FCc = 1.2

967.143/ 33.45%(1-2.005)
967.143./33,45%(1+2.005)

27.909
-11.182

-29.053

FOS = 3.45
sSummary of results
Permissible
Load 1 Stress /s .
combination Stress U/s (t/m™) (t/m’) Factor of safety Tensile S‘;tress
(tfm*)

A a94.08 6.38

B 30.59 55.83 2.39

C 30.59 55.83 2.39 15.00

D 106.51 -12.67 13.73

[ -9.06 88.86 2.23 36.00

F 10.60 53.83 5.09 36.00

G -29.05 86.87 3.45 £0.00
Conclusion:

{1). Factor of safety against sliding is more than one in each case.

10.59%, yr5q.m
53-8 34 tisq.m

t-m/m
f-m/m
t-m/m
t-m/m
t-my/m
t-m/m
Moment
0.00 t-m/r
7107.16 t-myr

7107.16 t-my/r

2128.26 t-m/r
3794.61 t-my/r
994,58 t-my/r

967.143 t/m
26991.552 t-my/r
m
m

t/sq.m

86.671 t/sa.m
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AMYNEXURE - “4A”

Hydraulic Design of Surface Spillway

As mentioned above in Para No. 4.2 of this report, it is proposed ‘that the existing dam NOF
blocks on the right bank may be used by converting these non _overflow blocks nos. 6, 7, 8
and 9 into overflow (un-gated surface) blocks by keepincy the spillway crest level EL.
2543.00m which is 2.00m below the existing dam crest 'cL. 2545 00m. In case both the
existing under sluice gates do not work in that situation " e flood water during the high flood

will safely pass through these proposed un-gated surfar e spillway.

The maximum available length of NOF blocks on the right flake at dam crest has been
utilized and converted into un-gated overflow dam so that maximum discharge can be safely
discharged through these NOF dam blocks in tine eventuality the sluice gates do not work
during floods. Therefore, seven bays of 6.2°m wide have been proposed/ modified in
existing NOF block Nos. 6, 7, 8 and 9m. Thie overall water way proposed shall be 43.75m
(maximum available length at dam crest), with the spillway crest EI.2543.00m and the
maximum water level in the reservoir is rconsidered as EL.2545.00m. It is revealed from the
calculation that the discharging capacity of the newly proposed un-gated surface spillway
shall be around 239.51m?%sec and the computations are appended as Annexure-“2”.
However, the maximum observed flood during monsoon period in the river is below

100m3/sec.

The hydraulic design computations of the proposed un-gated surface spillway are as under
considering the following parameters of the dam:-

e Top Level of dam EL 2545.00m

o MWL EL 2545.00m

e Top width of the dam 6.00 m

* River bed EL 2498.00m

» Nos. of bays 7Nos.

« Width of each bay 7 nos. of 8.25m
s Spillway Crest level 2543.00m

» Discharging capacity 239.51m%sec.

The Downstream Quadrant Profile shall conform to the following equation as per CWC

“Manual on Hydraulic Design of Overflow Spillway Crest”:-

1. Downstream Quadrant Profile:
X;M85 = Ky x Ha®®8 X Y3
Where,

X: = Co-ordinate of the profile

K; = Variable Parameter =2.00
Hg = Design Head (85% of fotal head = 0.85 x 2.00 = 1.70 m)
Y: = Co-ordinate of the profile
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X218 =2.00x1.7008 x Y, Or, Y2 = X'%/3.14

The Downstream Quadrant Profile is followed by a slope of 1 in 0.75. By cjifferentiating the
above equation and equating it with the slope of 1 in 0.75, the transi’fjon point (T.P) is
obtained.

On differentiating the above equation:

d,/dx =1.00/0.750r,1.00/0.75=(1.85x X0%) /3.14

X2 = (3.14x 1.33)/1.85

Or, X2 =2.60m

Or, Y2 = X;'%/3.14=260"%/3.14 =187

Substituting the values of K, and Hq in the downstream guardrant equation, the ordinates of

the profile is given below:

Sl. No. X2 Y2 ]
1 0 0.00
2 0.15 0.01
3 03 0.03
4 0.45 0.07
5 0.7 0.12
6 0.75 0.19
7 0.9 0.26
8 1.05 0.35
9 12 0.45
10 1.35 0.55
11 1.4 0.59
12 1.55 0.72
13 16 0.76
14 1.75 0.90
15 1.9 1.04
16 2.15 1.31
17 22 1.37
18 2.30 1.49
19 2.40 161
20 2.50 1.73
21 2.60 1.87
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2. Upstream Quadrant Profile:
The upstream Quadrant Profile shall conform to the following equation -

A} B]

Where,

X: = Co-ordinate of the profile

Y, = Co-ordinate of the profile

A: = Horizontal dimension defining upstream quadrant ¢.f the crest
B, = Vertical dimension defining upstream quadrant of the crest
Ai/Hqs =0.28

A =028 x1.70 = 0.476, say 0.48

B,/Hy=0.163 or, Bi=0.163x1.70=0.277, say 0.28

On putting the value of A and By

(X2/0.48% + (Y+2/ 0.28% =1.00

(X42/0.23) +(Y+*/0.08) =100

When X: = 0.00,

Y2/ 0.08=1.000r, Ys£=0.08 Or, Y1=0.28

And when Y1=0.00, X;2/0.28 =1.00 or, Xs 2=0.28 or, X; = 0.53

By substituting the values of A1 and By, the ordinate of the upstream profile of the spillway is

given below:
Sl. No. | X Y;
T [ 0 0.28
2 0.1 0.28
3 0.15 0.27
4 0.2 0.26
5 0.25 0.25
6 0.3 0.23
7 0.35 0.21
8 0.4 0.19
9 0.45 0.15
10 0.5 0.09
11 0.51 0.08
12 0.53 0.00
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3. Upper Nappe Profile:
e Water head of proposed un-gated spiliway (He) = 2.00m

« Design head of proposed un-gated spillway (Hs) = 1.70m
Therefore the ratio of He/ Ha = 2.00/ 1.70 = 1.177. The coordinates of th.e upper nappe

profile along the piers and Centre line of the bay has been calculated b slow as per Chart
No.-8 and 9 of “CWC’s Manual on hydraulic design of Overflov, spiliway crest” by

interpolation of He/ Haas 1.177 and the X and Y ordinates have bee.n ¢alculated as below:

Coordinates of Upper Nappe along Centre Line of Bay:

Sl He/Ha = 1.00 He/Ha = 1.33 Helt 4y = 1,177

No. X/Hq4 Y/Ha XfHqy Y/Hq YiHg4 X v
1 -1.0 -0.941 -1.0 -1.230 -1.096 -1.7 -1.860
2 -0.8 -0.932 -0.8 1215 -1.083 -1.4 -1.840
3 -0.6 -(0.913 -0.6 -1.19.4 -1.063 -1.0 -1.810
4 -0.4 -0.890 -04 -1.165 -1.037 -0.7 -1.760
5 -0.2 -0.855 -0.2 ~1.122 -0.998 -0.3 -1.700
6 0.0 -0.805 0.0 -1.071 -0.847 0.0 -1.610
7 0.2 -0.735 0.2 -1.015 -0.885 0.3 -1.500
8 0.4 -0.647 0.4 -0.944 -0.8086 0.7 -1.370
9 0.6 -0.539 0.6 : -0.847 -0.704 1.0 -1.200
10 0.8 -0.389 08 | -0.725 -0.569 1.4 0970
11 1.0 -0.202 1.0 -0.564 -0.396 1.7 -0.670
12 1.2 0.015 12 -0.356 -0.183 2.0 -0.310
13 1.4 0.266 1.4 -0.102 0.069 2.4 0.120
14 15 0.521 1.6 0.172 0.334 2610 0.570

Coordinates of Upper Nappe altmc_:i Piers:

Sl. He/Ha = 1.00 H/Hs = 1.33 He/Ha = 1.177

No. | X/Hq YiHy X/Hq Y/Hq YiHq X Y
1 -1.0 -0.950 -1.0 -1.235 -1.102 -1.7 -1.874
2 -0.8 -0.940 -0.8 -1.221 -1.090 -1.4 -1.853
3 -0.6 -0.929 -0.6 -1.209 -1.079 -1.0 -1.834
4 -0.4 -0.930 -0.4 -1.218 -1.084 -0.7 -1.843
5 -0.2 -0.825 -0.2 -1.244 -1.096 -0.3 -1.863
6 0.0 -0.779 0.0 -1.101 -0.951 0.0 -1.817
7 0.2 -0.651 0.2 -0.950 -0.811 0.3 -1.379
8 0.4 -0.545 04 -0.821 -0.693 0.7 177
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9 06 -0.425 06 -0.689 -0.566 1.0 -0.963
10 0.8 -0.285 0.8 -0.549 -0.426 1.4 -0.725
11 1.0 -0.121 1.0 -0.389 -0.264 1.7 -0.449
12 1.2 0.087 1.2 -0.215 -0.084 20 -0.142
13 1.4 0.286 1.4 -0.011 0.127 2.4 0.216
14 1.535 0.321 1.5 0.208 0.261 2610 0.443

ENERGY DISSIPATION ARRANGEMENT — FLIP BUCKET ALTERNATIVE

The water spilling over from the proposed un-gated surface spillway shall be consisting lot of

energy as it will fall from substantial height. Therefore, the energy dissipation arrangement at
the toe of the spillway is necessary to minimize erosion of foundation on the downstream of
spillway structure. The flip bucket with plunge pool has been proposed as energy dissipation
arrangement. Finally the water spilled over from the proposed un-gated surface spillway will
be discharged through the channel in the main Malana River as shown in the drawings.

Fixation of Bucket Invert:

The lip level of the bucket has been kept above the maximum Tail Water Level (i.e., El
2489.20 m) corresponding to 325.00cumecs. The invert elevation of bucket is proposed at
El. 2512.61m. As per IS: 7365-1985, the exit angle / lip angle shall be varied from 30° to 40°.
The lip angle of 36° has been proposed so that the water from the trajectory falls in the main
river.

Bucket Radius:

As per IS: 7365-1985 the radius of bucket can be calculated from the following equation:

(0.6 to 0.8) VHxHS. (The value of this constant is considered as 0.8 in design)

where,

H = Depth of flow over Surface spillway crest (El. 2545.00 — El. 2543.00 = 2.00 m)

Hs = Reservoir Poo! Level - Jet Surface Level on Bucket

Hs = 2545.00-2512.61 = 32.39m

Considering the bucket invert elevation of El. 2512.61m, the water surface elevation at the
bucket invert is determined by applying the principle conservation of energy (Bernoulli's
Equation) and equating the energy at the crest of surface (un-gated) spiliway and bucket
invert;

& v
Za+da+5 mzb%—db—%-i;
where,

Z, = Datum level at crest of spillway

da = depth of water at crest
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V. = Approach velocity at crest (considered as negligible)

2y, = Datum level at bucket invert

di, = depth of water at bucket invert

Vi, = Velocity at bucket invert

2543.00 + (2545.00-2543.00) + 0 = 2512.61 + dp + V229

The discharge through spillway is 239.51cumecs. The width of waterway o’; surface
(un-gated) spillway at the bucket invert is 22.00m and the velocity at buc' ket invert (Vy) =
239.51/(22.00 X dv). By substituting this in the above equation:

2543.00 + (2545.00-2543.00) + 0 = 2512.61 + dp, + (239.51/(22.00 x dy)?/(2 x 9.81)
dp’—32.39d,? +6.04=0

Solving the above equation we get, do = 0.435 m.

And v= 239.51/(22.00 X 0.435) = 25.04m/sec

Jet surface level at the bucket invert is determined by addi'ng the depth of water with bucket
invert elevation. i.e., El. 2512.61 + 0.435 = El. 2513.045r n. Therefore, Hs = El. 2545.00 - El.
2513.045 = 31.96m.

The radius of the bucket is calculated by the following; expression:

R = 0.8 vHxHD5,

R = 0.8 x SQRT (2.00 x 31.96) =6.40m

Lip elevation of bucket is worked out using the frollowing equation:

Lip Elevation = Bucket Invert+ {R — [R X 5in(90 — 8)]}

= 2512.61 + (6.40 — (6.40 x sin (90 - 36")

=2512.61+1.22

=2513.83m

The lip level of El. 2513.83 m is worked out, which is higher than the maximum TWL of El
2489.20m corresponding to the check flood of 325.00cumecs.

Computations for Trajectory Length:

Considering the bucket parameters fixed as above, the trajectory length of jet has been
calculated for design discharge of 239.51cumecs discharging from FRL. As per IS: 7365-

1985, the trajectory length is calculated using the following expression:

= §in2¢ + 2cost |sin®p + —gw

'

s

where,

X = Horizontal throw distance from bucket lip to centre point of impact with tail water (m)

H. = Velocity Head at the Lip of Bucket (m)
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A—

= Bucket Lip angle with Horizontal in degrees (36°)
y = Difference between Lip level and Tail Water level, sign taken as +ve for TWL be jow Lip.
To calculate the velocity head at the bucket lip, applying the principle of cor servation of
energy (Bernoulli's Equation) and equating the energy at crest (El. 2543.00m*, and bucket lip
(El. 2513.83m):
Considering approach velocity as zero the equation is as under:
2543.00 + (2545.00-2543.00) + 0 = 2513.83 + dp + V»?/2g
Where
dy = depth of water at bucket invert
Vp = Velocity at bucket invert
The discharge through un-gated surface spillway is 239.51cu,mecs. The width of waterway of
un-gated surface spillway at the bucket invert is 22.00 m; and the velocity at bucket invert
(Vi) is 239.51/ (22.00 x dp). By substituting this in the ab,ove equation;
2543.00 + (2545.00-2543.00) + 0 = 2513.83 + dv + (2/39.51/(22.00 x duv)?/(2 x 9.81)
t®—31.17 dp? +6.04=0
Solving the above equation we get, dp = 0.443m,
Hence, velocity of at the bucket lip (Vb) is 2'39.51/(22.00 x 0.443) = 24.55m/s. Therefore
velocity head (H.) at bucket fip = Vu%(2x9.81Y, = 24.55%/(2x9.81) = 30.73m.
The difference between lip level and tail waiter level y = El. 2513.83 — El. 2489.20 = 24.63m
The trajectory length is calculated by following expression:
X
H

=

v

= sin2¢ + 2cosd J sin?( +

X/30.73 = sin (2 x 36) + 2 cos (36) SQRT [(sin?36 + (24.63/30.73)]
X = 82.4769 m. Say 83.00 m
Scour Depth and Plunge Pool Invert:

The entire discharging capacity of un-gated surface spillway is considered as design
discharge for scour depth calculations. As per IS: 7365-1985, scour depth is calculated
using the following equation:

d, = m(qH.t)u‘S

where,

ds = Scour depth

m = Constant (value 0.36 corresponding to minimum expected scour is considered)
q = Discharge intensity (239.51/ 22.00 = 10.88cumecs)

Hs = Reservoir pool elevation - Lip Level (El. 2545.00 - El. 2613.83 = 31.17m)
Substituting these values in the above equation the scour depth is calculated as;
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ds = 0.36 x {10.89x 31.17)*%% = 6.63m
The Tail Water Level corresponding to PMF (650.00Cumecs) shall be B!, 2490.80m.
Hence, the plunge pool invert elevation = TWL - ds= 2490.80 - 6.63 "= El, 2482.57m which

is almost £ to the river bed. Hence no excavation for plunge po ol shall be necessary.

ENERGY DISSIPATION ARRANGEMENT — STILLING BASIN, ALTERNATIVE

The physical modei study of Spilway considering the above arrangement was carried out by
indian Institute of Technology (HT), Roorkee with refere.nce to discharging capacity of the
proposed surface spillway, energy dissipation and cavit ation etc. it was also revealed from
the above model that the discharging capacity of the “additional un-gated surface spillway is
in order. The spillway profile of the proposed un-gated surface spillway was found in order
from cavitation considerations. However, the flow ofwards to the toe of the un-gated surface
spillway was chaotic and full of strong cross-currents. The flip bucket was also not
performing well due to rise in depth of flow and rnixed directional flow as a results of cross-

currents upstream of the bucket.

It was difficult to control the cross currents/ waves due to formation of multiples cross
currents in the presence of various concave ‘and convex boundaries in the form of side walls
and training walls. Therefore, it was decicled to replace the flip bucket arrangement with
hydraulic jump type stilling basin by pooling the water with provision of a submerged broad
crested weir of height 3.5 m along with steps downstream of the weir. Such arrangement
controlled the cross-currents. However, still a strong cross current from the toe of dam block
no.6 at the left end wall was impinging the pooled water. It was decided to shift the left side
wall at the toe of the dam glacis by 3.0 m towards left side to minimize the formation of the
cross-currents. The suggested changes in the un-gated surface spillway were incorporated
in the model. Suggested changes comprise replacement of flip bucket by 3.5 m high broad
crested weir with poo! with steps cascade downstream of the weir. Each step is having 5 m
width and of 1 m drop and at the end of the first two steps, an end sill of height 0.5 m is
provided. Left side wall was shifted by 3 m further left side near the dam toe. The width of
the channel was kept 22 m in the place of earlier 21 m at the broad crested weir.

Flow pattern in the stilling basin and over the submerged weir was observed during the run.
Due to pooled water in the stilling basin with the provision of submerged weir, relatively
drown hydraulic jump was forming. The cross-currents were merging into the pooled water
and losing their high kinetic energy. Flow in the stilling basin was highly turbulence with large

size rollers which leaded to energy dissipation in the stilling basin.

Flow over the submerged weir was almost uniformly distributed across the width of the

channel and was falling onto the each step downstream of the weir. Overall, flow in the
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stilling basin and over the suubmerged weir was favorable from the hydraulic considerations.
The Stilling Basin with the above modification was preforming efficiently. in Model, the
proposed un-gated surface spillway profiles were found in order from the cavitation

considerations.

dhkhkkkikkhk
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EXECUTIVE SUMMAR'y

Malana-II Hydro Electric Project (HEP) with an install.ed capacity of 100MW is a run-of-
river scheme and is located on Malana Khad, a tribuary of the river Parbati in the Kullu
district of Himachal Pradesh.

The project comprises of a 53m high Concrete Gravity Dam across Malana Khad to
divert 20 cumec of design discharge into a 4.987'km long Head Race Tunnel to generate
100MW (2 x 50MW) of power under a design head of 603m. The two generating units
are located in an Underground Power House: The design flood (PMF) for the project
has been estimated as 650 cumec and two nos, of sluice type spillway with radial gate
each of size 4.0m (W) x 5.50m (H) with crest. at EL. 2514.50m have been provided in the
Over Flow dam block to pass this design flood downstream into the river.

The Malana - II HEP has been operating smoothly since its commissioning in July 2012,
except for a few problems generally associated with a hydro power project in the initial
1-2 years. On 24th August 2013, the water level in the reservoir started rising from the
minimum drawdown level due to tripping of both the generating units. The project
authorities tried to pass the inflow by opening the radial gates of sluice spillways.
However, the gates could not be opened as some big boulders obstructing the opening
of gate resulted the rise of water level in reservoir and finally overtopped the dam.

For ensuring safety of the dam, a committee of experts constituted by Everest Power to
review the situation and recommend suitable arrangement to avoid such problem in
future. The committee recommended that “The provision of proper overflow spillway in the
existing Dam should be planned so that water can safely pass high floods in case under sluice
gates do not work”. The maximum observed flood during monsoon period in the river is
below 100 cumec as reported by the project authorities.

Accordingly, Everest Power Private Limited (EPPL) proposed additional un-gated
surface spillway of six bays of 6.25m wide and one bay of 4.5m wide by converting the
existing non-overflow dam block nos. 6, 7, 8 and 9 into overflow dam blocks with crest
at EL 2543.0 m.

Accordingly, EPPL vide service order No. 5.0-200010 dated 01/08/2016 awarded the
task of physical model study of Spilling arrangement of Malana-II hydropower project
to IIT Roorkee with reference to discharging capacity of the un-gated surface spillway,
energy dissipation and cavitation, if any.

A comprehensive and geometrically similar model of the dam and its spillway was built
to a scale of 1:40 invoking the Froude number similarity for studying the discharging
capacity of the un-gated surface spillway, cavitation over the surface of the un-gated
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spillway, if any and energy dissipation arrangement at downstream of the un-zated
surface spillway. Available cross-sections along with contour maps were uscd to
replicate the river in the model.

The crest level of the proposed un-gated surface spillway is at level of 2543.0m. *Seven
pressure points were provided on the surface of the un-gated spillway in the n"jddle of
the sections D-D’ and E-E".

For the fulfillment of objectives of the model study, it was performed 'nder various
operating conditions, when the water level in reservoir is at EL. 254"5.00m and both
under sluices are closed. The model study on the proposed un-gate:{ surface spillway
reveals that the discharging capacity of un-gated surface spillwayv ‘15 229.79 cumec. The
ogee profiles of the proposed un-gated surface spillway are in or der from the cavitation
considerations.

Flow pattern on the surface of un-gated spillway was sv0oth and free from eddies.
However, flow onwards to the toe of the un-gated surface spillway was chaotic and full
of strong cross-currents. The flip bucket was also nol. performing well due to rise in
depth of flow and mixed directional flow as a result's of cross-currents upstream of the
bucket.

For controlling the cross currents, lower portions, of the proposed training wall between
Block No.8 & 9 and Block No. 7 & 8 were removed. In addition, the super elevation in
the sloping glacis of the right bay spillway block was also removed. Improvement in the
flow pattern was observed, however, the cross currents persisted.

After detailed discussions with the project authorities during inspection of model
performance, it was decided to replace the flip bucket arrangement with hydraulic
jump type stilling basin by pooling the water with provision of a submerged broad
crested weir of height 3.5 m along with steps downstream of the weir. It was also
decided to shift the left side wall at the toe of the dam glacis by 3.0 m towards left side
to minimize the formation of the cross-currents. The width of the channel was kept 22 m
in the place of earlier 21 m at the broad crested weir.

The model was run again for different discharges to observe the flow pattern in the
stilling basin and over the submerged weir over flow spillway. Due to pooled water in
the stilling basin with the provision of submerged weir, relatively drown hydraulic
jump was forming. The crosscurrents were merging into the pooled water and losing
their high kinetic energy. Flow in the stilling basin was highly turbulence with large
size rollers which lead to energy dissipation in the stilling basin,
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Flow over the submerged weir was almost uniformly distributed across the width of the
channel and was falling onto the ezich step downstream of the weir. Overall, flow in the
stilling basin and over the su'omerged weir was favorable from the hydraulic
considerations.

t

. Modified bed levels and measured water level for different discharges along left and
right side walls were measured. From distance of 12 m to 52 m from the face of the dam,
the revised bed level along the right side wall was lower than the earlier bed level. The
maximum observed water level in the stilling basin along right and left side walls were
2521.8 m and 2521 m, respectively.

It is recommended that the changes suggested in the un-gated surface spillway shall be

adopted for its hydraulic efficiencies.
y
10 Ngvins
(

P K Sharma)

; (@, ad)
Date & Place: 14 Sept.,2
Dr. 7. Ahmad
Professor
s ot Civil Enginesning
astitute of Technoiogy fpootkee

SIAT HaT G IRINIEN

Department of Civil Engineering, Indian Institute of Technology Roorkee, Roorkee




78

Physical model study of ungated surface spillway arrangement of Malana-Il HEE, Ku: [y HP

CONTENTS
8. No. Toprc /7, /;m—gej\/d
Executive Summary 9
List of Symbols 6
List of Tables 7
List of Figures 8
List of Drawings 9
List of Plates 10
1.0 | Introduction 11
2.0 | Terms of Reference 12
3.0 | Drawing/ Data 13
4.0 | Setup of the Model 14
50 | Model Study 15
6.0 Comments on the proposed un-gated s,urface spillway 17
7.0 | Model study during sponsor’s visits 18
8.0 Model study of un-gated surface spillway arrangement 1
‘ with proposed modifications
9.0 | Conclusions %]
References 24
Annexure - X 47

Department of Civil Engineering, lndian [nstitute of Technology Koorkee, Roorkee




19

Physical model study of ungated surface spiliway arrangement of Malana <1 HE P Kully, HP

LIST OF SYMBOLS

G = Gauge

Q = Discharge

g = Acceleration due to gravity

Pa = Atmospheric pressure (10.3 m of water head)

Po, = Observed pressure in m of water head

Py = Water vapor pressure (0.24 m of water head at 20° C)
Vv = Flow velocity

v} = Cavitation index

DoE = Directorate of Energy

PWD = Public Works Department

MWL = Maximum water level

OFS = Over-flow (Un-gated Surface) spillway

HEP = Hydro Electric Project

Department of Civil Engineering, Indian Institute of Technology Hoorkes, Roorkes




180

Physical model study of ungated surface spillway arrangement of Malana 1T HEF, K il HP

LIST OF TABLES

Table No. Description

1 Discharging capacity of the proposed un-gated surface spills yay

2 Computation of the cavitation index of flow over un-gate«1 surface spillway

3 Modified bed level and measured water levels for diff erent discharges along
right side wall

4 Bed level and measured water levels for different discharges along left side
wall

' Department of Civil Engineering, /ndian Institute of Technology Hoorkee, Roorkee

st ﬁ«},’“

'-'-,:_,;;; /——\&{ %




|81

Physical model study of ungated surface spillway arrangement of Malana-ll HEE Kullu, HP

LIST OF FIGURES

Figure No.  Description

1 Discharging capacity of the un-gated surface spillway

Modified bed level and measured water levels for different discharges
along the right side wall

Modified bed level and measured water levels for different discharges
along the left side wall

Department of Crvil Engineering, [ndian Institute of Technology Hoorkee, Boorkee




| gL

Physical model study of ungzted surface spillway arrangemen of Malana 1T HEF, Kullu, HP

LIST OF DRAWINGS
Drawing No. Description
1 Plan and section of the existing dam
2 Plan layout of the modified dam & spillway
3 Flan and section of the un-gated suiface spillway

(a) Section A-A' and (b) Section B-B" of the un-gated surface spiliway

4 (¢) Sectiont C-C' and (d) Section D-I" of the un-gated surface spillway
(e) Section E-E' and (f) Section F-F' of the un-gated surface spillway
5 Plan of the river downstream of the dam
6 Longitudinal section of the river along centre line downstream of the dam

al& bl Upstream cross-sections of river A1-A1 & B1-B1
a-e Sections of the rivers A- A, B-B, C-C, D-D, & E-E
f-i Sections of the rivers F-F, G-G, H-H, & I-]

¢ j~m Sections of the rivers; J-], K-K, L-L, & M-M
n-q Sections of the rivers N-N, O-O, P-P, & Q-Q
r-t Sections of the rivers R-R, 8-S, & T-T
8 Plan layout of the modified un-gated surface spillway
9 L-section of the modiified stilling basin of the un-gated surface spillway

Department of Civil Engineering, Indian Institute of Technology Roorkee, Koorkee




\&3

Physical model study of ungated surface spillway arrangement of Malana-lT HEP, Kuliu, H7

LIST OF PLATES

Plate No. Description

1 Overview of the model (without modification of un-gated surface

spillway)

Upstream view of the model
Downstream view of the model

View of the un-gated surface spillway

Pressure Points on the surface of the un-gated surface Spillway

(= TR & 1 B S I W

Manometer fitted with pressure points on the surfa’ ce of the un-gated
surface Spillway '

7 Magnetic flowmeter fitted with supply pipe

8 Flow measurement in supply pipe with ultre;sonic flowmeter

9 Strong cross-currents in the stilling basi'a (Under operation of only
un-gated surface spillway)

10 Partial flipping action of the flip buck et (Under operation of only
un-gated surface spiliway)

11 Modified un-gated surface spillw ay

12 Flow over modified un-gated s'arface spillway (under operation of

only un-gated surface spillway)

Depariment of Civil Engineering, /ndian Institute of Technology Koorkee, Roorkee




\ &R

Physical model study of unga ted surface spillway arrangement of Malana-il HEP, Kullu, HP

1.0 INFTRODUCTION

Everest Power Private Limited (EPPL) has develope:d the 100 MW (2x50 MW)
Malana - IT Hydro Electric Project (HEP) in Himachl Pradesh. The project is a high
head, run-of-river scheme with 4 hour pondage ‘and is located on Malana Khad, a

tributary of the Parbati River.

The project comprises of a 53m high Concrete Gravity Dam, a 4.987km long 2.9m
dia. Head Race Tunnel (HRT) aligned on thee left bank of Malana Khad, a 87m deep
6m dia. Surge Shaft, 2.5m dia. and 564ma high vertical & 260m horizontal Single
Pressure Shaft (PS) and an Underground Power House Complex. The water
conductor system is designed to carry 20cumec design discharge to feed water to

two vertical Pelton Turbines each of 50 MW capacities under 603m net head.

The maximum height of the dam from the deepest foundation level is 53m. and its
length at the top is 213.0m comprising 150.0m length of the dam blocks and 63.0m
length of the key wall provided inside the left bank abutment. The dam block

! comprises of 1 no. overflow block with 2 sluice bays and 9 nos. NOF blocks.

Two nos. of sluice type spillway with radial gate each of size 4.0m{W) x 5.50m(H)
with crest at EL. 2514.50m have been provided in the Over Flow dam block No. 5 to
pass a design flood of 650 cumec.

The salient feature of the project is enclosed at Annexure-X.

On 24th August 2013, the water level in the reservoir started rising from the
minimum drawdown level of 2528 m due to tripping of both the generating units.
The project authorities tried to pass the incoming flow by opening the radial gates
of sluice spillways. However, they could not be opened. As a result, the reservoir
level rose and overtopping of the dam took place for about 4 hour. At the time of
the overtopping, the discharge in the river was about 16 cumec. For ensuring safety
of the dam, a committee of experts constituted by Everest Power to review the

situation and recommend suitable arrangement to avoid such problem in future.

Department of Civil Engineering, Indian Institute of Technology Hoorkee, Hoorkee




| £5

Physical model study of ungated surface spillway arrangement of Malana -/ 7 HEF, Kullu, HP

The committee recommended that “The provision of proper un- gated spillway in
the existing Dam should be planned so that water can safel’y pass high floods in
case under sluice gates do not work”. The maximum  observed flood during
monsoon period in the river is below 100 cumec ‘as reported by the project

authorities.

Accordingly Everest Power Private Limited (E'"PL) proposed additional un-gated
surface spillway of six bays of 6.25 m wide anid one bay of 4.5m wide by converting
the existing non-overflow block nos. 6 (Partly), 7, 8 and 9 into overflow blocks with

crest at Bl 2543.0 m,

The Directorate of Energy, Govt. ‘of Himachal Pradesh stressed that various
important features of the proposed un-gated surface spillway needs to be
vetted/optimized through model studies for hydraulic efficiencies w.r.t discharge
capability, efficient energy dissipation without any erosion at toe & right bank

having PWD road for safety of the dam in particular before its implementation.

Accordingly Everest Power Private Limited, Gurgaon, vide service order No. 5.0-
200010 dated 01/08/2016 awarded the task of physical model study of spilling
arrangement of Malana-II hydropower project to IIT Roorkee with reference to

discharging capacity of the spillway, energy dissipation and cavitation, if any.

2.0 TERMS OF REFERNCE
The following were the terms of reference and objectives of the model study:

a}) Construction of the spillway model to a scale 1:40 invoking the
Froude number similarity.

b) Determination of discharging capacity of the un-gated surface spillway.
¢) Downstream pressure distribution -cavitation formations, if any.

d) Energy Dissipation of flow through the un-gated surface spillway
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The present report deals with model studies of the spilling arrange' ment of the
Malana-1I hydro-electric project in the respect of discharging capacity of the un-gated

surface spillway, energy dissipation and cavitation, if any.

3.0 DRAWINGS /DATA

The following drawings / data as provided by the sponsor were used for the model

construction and study.

(a) Plan and section of the existing dam (Drg. 1)

(b) Plan layout of the modified dam & spillways / Drg.2)

(¢) Plan and section of the un-gated surface spi'dway (Drg.3)

(d) Sections A-A’; B-B'; C-C'; D-D'; E-E'; and 'F-Flof the un-gated surface spillway
(Drg.4)

(e) Plan of the river downstream of the da.m (Drg. 5)

(f) Longitudinal section of the river al'ong centre-line downstream of the dam
(Drg. 6)

(g) Cross-sections of river A1-Al; B1-B1; A-A; B-B; C-C; D-D; E-E; F-F; G-G; H-H;
I-I; J-; K-K; L-L; M-M; N-N; O-(; P-P; Q-Q; R-R; 5-5; and T-T (Drg. 7)

(h) Plan layout of the modified wn-gated surface spillway (Drg. 8).

(i) L-section of the modified stilling basin of the un-gated surface spillway (Drg.
9)

Some of the important salient features related to the physical model study are as

under:
¢ Top of the concrete dam = 2545 m
s Additional proposed un-gated surface spillway = 6 bays of 6.25m wide
& One bay of 4.5m wide
o Crest level of the proposed un-gated surface spillway  =2543 m
»  Waterway width of proposed un-gated surface Spillway = 42.00m
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4,0 SET UP OF THE MODEL

A comprehensive and geometrically similar model of the Malana-1II hydr« ,.electric
project dam and its spillway was built to a scale of 1:40 invoking the Frov de number
similarity for studying the discharging capacity of the un-gated surf ace spillway,
cavitation over surface of the spillway, and energy dissipation dov ynstream of the
un-gated surface spillway. Cross-sections of the river were provid ed at 25 m and 50
m upstream of the dam and up to 237.5 m downstream of the ¢{am at an interval of
12.5 m. Such cross-sections along with contour maps were us'ed to replicate the river
in the model. Even though cross-section was available up to 50 m upstream of the
dam only, the extent of the reservoir was reproduced nore to control the entry of
foreign eddies into the un-gated surface spillway a’ad to minimize the effect of

limited size of the reservoir on the hydraulics of the . n-gated surface spillway.

Un-gated surface spillway consisting of 6 bays each of clear bay width of 6.25 m and
one bay of clear bay width 4.5m was constructed and the crest was kept at level of
2543.0 m. Total bay width of the un-gatecs surface spillway including pier and
abutment thickness was 51.00m. Profile of. the un-gated surface spillway including
its crest and downstream glacis were corstructed along with two training walls and

flip bucket. Some photographs of the constructed model are shown in the Plates 1-5.

Spilling part of the model ie, un-gated surface spillway, flip bucket were
constructed in cement mortar making inner surface smooth with neat cement layer.
Shingles of size 20 mm to 50 mm were laid on the bed of the channel downstream of
the section T-T over a length of 100 m to keep it mobile for comparing depth of scour

as an indicator of the energy dissipation under flow combinations.

Seven pressure points were also provided on the surface of the un-gated spillway in
the middle of the sections D-D' and E-E' and at distances x =0, 1.8 m, 4.8 m, 10 m,
15.6 m, 25.4 m, and 30.6 m from the dam axis (x=0). Pressure at these locations were

measured using vertical manometer as shown in the Plate 6.
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Inflow to the model was measured using magnetic flowmeter fitted in the vvater
supply pipe to the model. Plate 7 shows the fitted Magnetic flowmeter in the srapply
pipe. Flow in the supply pipe was also cross-checked using Ultrasonic fl' owmeter
shown in Plate 8. Water level in the reservoir was also measured throug'%j 21 a gauge pit
so that disturbance effect of water surface can be minimized. P inter gauge of
accuracy 0.1 mm was used for the measurement of the water $/ ;rface profile while

velocity was measurement using classical Pitot tube.

5.0 MODEL STUDY

For the fulfillment of objectives of the model study, i’c was performed under different
discharges, when the water level in reservoir i'5 at EL. 2545.00m and both under
sluices are closed. The model study on the proposed un-gated surface spillway
reveals that the discharging capacity of un-gated surface spillway is 229.79 cumec.
The ogee profiles of the proposed un-g,ated surface spillway are in order from the

cavitation considerations.

The model was run for flow through un-gated surface spiliway under different
water levels in the reservoir. The grate of the both under sluice spillway were closed.
Discharge passing through the un-gated surface spillway was measured by a
rectangular sharp crested weir of width 40 cm for different water levels in the
reservoir. The discharges passect at different reservoir levels are given in Table 1.

Table 1 Discharging capacity of the proposed un-gated surface spillway

S No. Model Prototype
Head over crest (cm) | Discharge(L/s) Gauge (m) Discharge (m?3/s)
1 3.22 4.76 254372 48.20
2 4.88 9.00 2544.08 91.06
3 529 10.19 2544.20 103.09
4 5.88 11.99 2544.36 121.34
5 6.04 12.50 2544 .40 126.48
6 6.94 15.50 2544.64 156.81
7 8.87 22.71 2545.00 229.79
3 12.64 39.68 2545.88 401.57
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The discharging capacity of the un-gated surface spillway is shown in the Fig. 1.

@ OnlyOFSopen ——-Poly. {Only OFS open)

2546.5

2546

2545 =
2544.5 /
2544

25435 -

@

Elevation {m)

2543 T T T T T T H T 1
0 50 100 150 200 250 300 350 400 450

Discharge (m/s)

Figure 1 Discharging capacity of the un-gated surface spillway
It may be noted that at the maximum water level of 2545 m, the un-gated surface
spillway passed 229.79 m*/s while the passing discharge at reservoir level of 2544 m
is 90 m3/s.

Water surface profile was measured over the surface of the un-gated spillway when
the reservoir level was at 2545 m. Cavitation index of the flow over un-gated surface
spillway at all the seven pressure points were also calculated using measured
pressure and flow velocity at the pressure points invoking Eq. (1). Velocity was

measured using Pitot tube.

The computed cavitation indices are given in Table 2.
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Table 2 Computation of the cavitation index of {low over un-gated surface spillway

Model: Pressure measurement Model: V elocity
Prototype
meast rement
Pressure ™y ometric ) Manon etric Pressure
point . Manometric ;
reading . Pressure | rtead'ing of A% Pob (m) A%
No. reading no . V2/2g o
under flow (cm) the Pitot | (m/s) (m/s)
flow (cm)
{em) trabe (cm)
1 109 105 4 1.19 0.48 1.6 3.06 | 0476 | 1857
2 109 105 4 2 0.63 1.6 3.96 0.8 11.05
3 103 103.2 -0.2 8.6 1.30 -0.08 8.22 3.44 3.06
4 86 87.2 -1.2 ) 23 212 -0.48 13.44 9.2 1.19
5 68 67.5 0.5 35 2.62 0.2 16.57 14 0.73
6 428 37.7 51 63 352 | 204 2224 252 | 033
7 38.5 33.5 5 58 3.37 2 2134 ¢ 232 | (.36

As the computed cavitation index a.t all the seven pressure points are higher than
0.30 thus as per 1S code 12804:200)4, the flow over the spillway surface will not be

subjected to cavitation.

Flow over the crest and downistream glacis of the un-gated surface spillway was in
order, however, due to being; supercritical in nature, flow onwards to the toe of the
spillway in the stilling basin was consisted of strong cross-currents. Partial flip
action of the flip bucket was observed due to such cross-currents. The flow was
highly comlex and chaotic in nature. Multiples convcave and convex boundaries
were the main source of the cross-currents. Major dissipation of the energy was at
the about 13 m drop available from the section L-L to N-N. Plate 9 show respectively

strong cross-currents in the stilling basin and flow over the flip bucket.

6.0 COMMENTS ON THE PROPOSED UNGATED SURFACE SPILLWAY

Determination of discharging capacity of the un-gated surface spillway, formation
of cavitation in the flow through the un-gated surface spillway and energy
dissipation of the flow downstream of the un-gated surface spillway were the

objectives of the model study. The model study on the proposed un-gated surface
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spillway reveals that the discharging capacity of un-gated surface spillway is 229.79
cumec. The ogee profiles of the proposed un-gated surface are in order from * pe

cavitation considerations.

Flow pattern over the un-gated surface spillway was smooth and free fror 4 eddies.
However, flow onwards to the toe of the un-gated surface spillway was chaotic and
full of strong cross-currents. The flip bucket was also not performir ;o well due to
rise in depth of flow and mixed directional flow as a results ‘of cross-currents
upstream of the bucket. Thus there was need to make changes ' n the stilling basin,

training walls, side walls and flip bucket of the un-gated surfz ce spillway.

7.0 MODEL STUDY DURING SPONSOR’S VISITS

A team of officers from M/s EPPL & M/s AEMPL (Cc nsultant of EPPL) visited the
model on 17t & 18t Oct 2016. The model was inaspected by the officers under
different discharges when the water level in refservoir at EL. 2545.00m and both

under sluices are closed.

The team observed that the discharging cap acity of the additional un-gated surface
spillway is in order. The spillway profile of the proposed un-gated surface spillway
was found in order from cavitation considerations. However, unfavorable flow in
the form of strong cross currents was found onwards to the toe of the un-gated

surface spillway up to the flip bucket.

For controlling the cross currents, lower portions of the proposed divide wall
between Block No.8 & 9 and Block No. 7 & 8 were removed. In addition, the super
elevation in the sloping glacis of the right bay spiliway block was also removed.
Improvement in the flow pattern was observed, however, the cross currents were
persisted. It was difficult to control the cross currents/waves due to formation of
multiples cross currents in the presence of various concave and convex boundaries
in the form of side walls and training walls. At outset, it was decided to replace the

flip bucket arrangement with hydraulic jump type stilling basin by pooling the
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water with provision of a submerged broad crested weir of height 3.5 m along with
steps downstream of the weir. Such arrangement controlled the cross-currents
however, still a strong cross current from the toe of dam block no.6 at the left ‘ond
wall was impinging the pooled water. It was decided to shift the left side wa'lj at the
toe of the dam glacis by 3.0 m towards left side to minimize the forméa’ gon of the
cross-currents. Subsequently, through email dated Oct. 24, 2016, M/s AEMPL sent
revised drawings of the broad crested weir and its steps and also slignment of the

left side wall. Such drawings are shown in the Drawing No. 8 & 'y,

8.0 MODEL STUDY OF UNGATED SURFACE SPILLWAY ARRANGEMENT WITH
PROPOSED MODIFICATIONS

The suggested changes in the un-gated surface spillway were incorporated in the
model. Plates 11 show view of the modified un-gated surface spillway in dry
condition. Suggested changes comprises replacement of flip bucket by 3.5 m high
broad crested weir with pool with steps cascade downstream of the weir. Each
step is having 5 m width and of 1 m droyp and at the end of the first two steps, an
end sill of height 0.5 m is provided. Left side wall was shifted by 3 m further left
side near the dam toe. The width of the channel was kept 22 m in the place of

earlier 21 m at the broad crested weir.

The model was run with exclusively un-gated surface spillway for discharges of
101.19 m3/s, 182.15 m?/s and 263.10 m3/s. The under sluice spillways were kept

closed.

Flow pattern in the stilling basin and over the submerged weir was observed
during the run. Due to pooled water in the stilling basin with the provision of
submerged weir, relatively drown hydraulic jump was forming. The cross-currents
were merging into the pooled water and losing their high kinetic energy. Flow in
the stilling basin was highly turbulence with large size rollers which leaded to

energy dissipation in the stilling basin.
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Flow over the submerged weir was almost uniformly distributed acre,gg the width

of the channel and was falling onto the each step downstream of t'ye weir. Overall,

flow in the stilling basin and over the submerged weir was favorable from the

hydraulic considerations.

Water levels along the right and left side walls were measured under changed

scenarios. Earlier & modified bed levels and meastsed water level for different

discharges along right side wall are given in the T7ble 3 and also shown in Fig. 2

(water level is shown for only maximum dischiirge). It may be noted that from

distance of 12 m to 52 m from the face of the ‘dam, the revised bed level is lower

than the earlier bed level. The maximum ©¢,bserved water level observed in the

stilling basin was of the order of 2521.8 m.

Table 3 Modified bed level and measurec] water levels for different discharges

along right side wall

Distance ‘ Distance Modiified Water level {m)
along Earlier Bed along Berd level
right wall level (m) | right wall (m) 0=101.19 Q=182.15 Q=263.10

(m} {m} m*/s m*/s m*/s
0 2543 (.00 2543 2543.6 2543.9 25446
0.52 2543 4.00 2542.8 2543.4 2543.7 25442
3.1 2543 8.00 2538 2538.8 2539.0 2539.8
573 2541.09 12.00 2534 2534.6 2534.6 2534.7
7.06 2539.07 16.00 2530.8 2531.6 2532.0 2531.8
9.75 2535.34 20.00 2527.2 2528.4 2529.0 2528.8
10.54 2534.5 24.00 2524.6 2525.8 2526.0 2526.4
11.5 2533.87 28.00 2521.2 2523.6 2523.8 2523.8
50.95 2514.03 32.00 2519.2 2520.2 2521.8 25222
51.9 2513.67 36.00 2517.4 2518.8 2519.2 2520.0
52.9 2513.51 40.00 2515.6 2519.4 2519.4 25159.0
68.43 251261 44,00 2515 2519.6 2519.8 2519.8
70.59 2512.86 48.00 2514.4 2519.3 2520.4 2521.4
72.55 2513.82 52.00 2514 2519.2 2520.4 2521.8
73.55 2513.82 56.00 2513.6 25159.1 2520.1 2521.8
93 25122 60.00 2513.2 2519.0 2519.8 2521.0
64.00 2513.12 2518.8 2519.4 2520.2
68.00 2513.28 2520.9 2519.7 2520.9
72.00 2513.48 25213 2519.9 25213
76.00 2516.88 2521.1 2519.9 25211
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82.7 2516.43 2519.9 251776 2519.9
83 2515.33 2519.1 7,18.9 2519.1
93 2514.33 2517.7 - 2517.7 2517.7

_m_.......rf;lui“er be;i—ie;:;al W—-—Modifiv d bed level —a— Water fevel (0 2263.1 ma/s)

2550 -

2545

2540

2535 Jo-

2530

Elevation [m)

2575 1

2520

2515 |

2510

Distance along right side waif {m}

Figure 2 Modified bed level and measured water levels for different discharges
along the right side wall

Modified bed levels and measured water level for different discharges along the
left side wall are given in the Table 4 and also shown in the Fig. 3 (water level is

shown for only maximum discharge). The maximum water level observed in the

stilling basin was cf the order of 2521 m.

Under the modified scenarios, the performance of the un-gated surface spillway
model was witnessed by M/s AEMPL officials on Nov. 8 & 9, 2016 for discharges
of 100 cumecs, 150 cumecs, 200 cumecs and 270 cumecs. The performance of the

un-gated surface spillway model with the cited modification was found

satisfactory.
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Table 4 Bed level and measured water levels for different: dischiarges along ‘e left

side wall
Water level (m)
Distance along left Modified Bed level
wall (m) (m) Q=101.19m%s | Q=182.15m%/s | Q=263.10 m%/s
0 2543 2543.6 2543.9 2544.F,
4 2542.8 2543.4 2542.3 25447
3 2537.6 2538.2 2538.2 25394
12 2533 2532.8 2532.8 25436
16 2527.4 2528.2 2527.4 25,97 8
20 2521.2 2522.8 2521.2 15220
24 2515.6 2518.8 2518.6 2518.2
28 2515.12 2518.6 2518.4 2517.8
32 2515.12 2518.9 2518.7 2520.0
35.2 2515.08 2519.1 2519.2 2519.7
36 2514.8 2519.0 2519.6 2520.7
38.8 2513.6 2519.2 2519 4 7520.2
40 2513.4 2519.0 257194 2520.2
a4 2513 2519.0 "2519.4 2520.2
48 2512.92 2519.0 2519.4 2520.2
52 2512.92 2519.0 2519.2 2520.2
54 2513.2 2519.0 2519.2 2520.2
56 2516.2 2519.0 2518.6 2520.2
58 2517.44 2518.5% 2519.0 2519.8
59.01 2516.33 251.8.5 2518.6 2519.4
64.3 2516.33 2'518.4 2518.6 2519.2
69.6 2515.33 2516.5 2517.4 2518.3
69.61 2514.33 2517.6 2517.6 2517.8
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e Bod level  —e—Water ievel (0=263.1 m3/s}
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2545
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2535 1 -
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2510 °
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Distance atong left side wall '{m}

Figure 3 Modified bed level and measured wa.ter levels for different discharges
along left side wall

8.0 CONCLUSIONS

The physical model study of spilling arrangement of Malana-II Hydro Electric
Project was carried out under the various discharging conditions of the un-gated
surface spillway, when the water level in reservoir is at EL. 2545.00m and both

under sluices are closed.

The model study on the proposed un-gated surface spillway reveals that the
discharging capacity of un-gated surface spillway is 229.79cumec. The ogee profiles

of the proposed overflow are in order from the cavitation considerations.

Following conclusions were drawn:

»  The model was run with exclusively un-gated surface spillway for different
discharges. Flow pattern in the stilling basin and over the submerged weir
was observed during the run. Due to pooled water in the stilling basin with
the provision of submerged weir, relatively drown hydraulic jump was
forming. The cross-currents were merging into the pooled water and losing
their high kinetic energy. Flow in the stilling basin was highly turbulence
with large size rollers which leaded to energy dissipation in the stilling
basin.
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s Flow over the submerged weir was almost uniformly distributed across the
width of the channel and vwvas falling onto the each step downstream of the
weir. Overall, flow in the stilling basin and over the submerged weir was
favorable from the hydrawlic considerations.

= Modified bed levels and measured water level for different discharges
along left and right side walls were measured. From distance of 12 m to 52
m from the face of the clam, the revised bed level along the right side wall
was lower than the earlier bed le vel. The maximum observed water level in
the stilling basin along right ancl left side walls were 2521.8 m and 2521 m,
respectively.

= At outset, it is recommended] that the changes suggested in the un-gated

surface spillway shall be adopted for it hydraulic efficiencies. Such changes
are:

a) Removal of lJower piortions of the training wall between Block No. 8
& 9 and Block No. 77 & 8 as shown in the Drg. No. 8.

b) Removal of super elevation in the sloping glacis of the right bay
spillway block. Refer to Figure 2 and Table 3.

¢) Replacement of flip bucket arrangement by hydraulic jump type
stilling basin by pooling the water with provision of a submerged
broad crested weir of height 3.5 m along with steps downstream of
the weir. Refer to Drg. No. 8 & 9.

d) Shifting of left side wall at the toe of the dam glacis by 3.0 m
towards left side. The width of the channel was kept 22 m in the
place of earlier 21 m at the broad crested weir. Refer to Drg. No. 8.
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Physical model study of ungated surface spillway arrangement of Malsna- Il HEP Kullu, HP

Plate 1 (> yerview of the

mode! (without

mo* gification of un-gated

‘surface spillway)

Plate 2 Upstream view of

the model

Department of Civil Engineering, Indian Institute of Technology Koorkee, Hoorkee




Plate 3 Downstream ' yjew of

the mode!

Department of Civil Engineering, Indian Institute of Technology Koorkes, Hoorkee
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Physical model study of ungs ted surface spillway arrangement of Malsna-IT HEP, Kulfu HP

Plate 4 View of the

un-gated surface spillway

Plate 5 Pressure points on the surface of the un-gated
surface spillway

Plate 6 Manometer fitted with
pressure points on the surface of the

un-gated surface spillway

Department of Civi] Engineering, Indian [nstitute of Technology Hoorkee, Roorkee
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Physical model study o ungated surface spillway arrangement of Malana-ll AEF Kullu, HP

Plate 7 Magnetic flowmeter fitted with supply | plate 8 Flow measurement in supply pipe
pipe with ultrasonic flowmeter

Plate 9 Strong cross-currents
in the stilling basin (Under
operation of un-gated

surface spillway)

Department of Civil Engineering, Indian Institute of Technology FHoorkee, Koorkee
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Physical model study of ungated surface spiliway arrangement o Malana -7 HEP Kullu, HP

=

Plate 10 Partial flipping action of the
flip bucket (Under operation of
un-gated surface spillway)

Plate 11 Modified

un-gated surface spillway

Department of Civil Engineering, Indian Institute of Technology Roorkee, Hoorkee
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Physical model study of ungated surface spillway arrangement of Malana Il HEP, Ku llv:, HP

Plate 12 Flow ov op
modified un-+ ,ated
surface spi',jway (under
operatio’n of un-gated

surfac_e spillway)

Department of Civil Engineering, Indian Institute of Technology Hoorkee, Koorkee
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Physical model study of ungated su.tface spillway arrangement of Malana-[T HEP, Kullu, HP

ANNEXURE-X

1.1 LOCATION:
State Hir nachal Pradesh
District Foully
Malana Nallah, a tributary of Parbati River in

River the Beas Basin
Dam site located 3km up stream of Malana
Vicinity for Dam village at EL 2500m
Power House on left bank of Malana Khad
Vicinity for Power House immediately upstream of Malana-i HEP
diversion Weir
L atitude Between 32°02'15"N and 32°05'06°N
Longitude Between 77°15'26"E and 77°16'51"E
Vi . i
Access to project by road ia Chandigarh (325 Kmj},-Kiraatpur,
Bhunter.
Nearest rail head Kiraatpur (225 Km)
Nearest airport Bhunter (25 Km)
12  HYDROLOGY
Project Features As Proposed
Catchment Area 158 Sq Km 158 8g Km
Design discharge 20 cumecs 20 cumecs
Design flood (PMF) 850 cumecs 650 cumecs
Snow fall Catchment 76.20 km? 76.20 km?
Type of stream Perennial Perennial
Average annual rainfall 218 mm 218 mm
1.3 PROJECT STRUCTURES
1.3.4 DIVERSION STRUCTURE
(i RESERVOIR
FRL 2543.00m 2543.00m
MDDL. 2528.00m 2528.00 m

Department of Civi] Engineering, Indian Institute of Technology Roorkee, Roorkee




(ii)

(iil)

Gross storage

Live storage

Submergence area at FRL

Village affected
Population affected
DAM

Type

Height above river bed
Top of Dam

Crest Length

FRL

MDDL

Live storage
SPILLWAY BAYS

Type & Size

a) Breast wall type

b} Surface

Spillway
a) Breast wall Type

b) Surface Type

Gates
a) Breast wall Type

b) Surface Type

Crest Level
a) Breast wall Type

b) Surface Type

0.386 M m’
0.2875 M m®
3.5Ha

Nil

Nil

Concret e Gravity
4500 m

EL 27545.0m
150,.0(Dam
biock)+63m(Key wall)
EL2543m

EL2528m

0.2875 M. cum

Breast wall type

2 Nos. bays of 4m x
5.5m

Chute Spiltway

Radial Gates operated

by Hydraulic Hoist

EL2514.50m

0.386 Mm®
0.2875 M m®
3.5Ha
Nil
Nil

Concrete Gravity
4500 m

EL 2545.00m
150.0(Dam
block)+63m{Key wall)
EL2543m

EL2528m

0.2875 M. cum

Breast wall + Surface
type
2 Nos. bays of 4m x
5.5m

7 Nos. bays of 6.25m x
2.0m

Chute Spitlway
Surface Chute Spillway

Radial Gates operated
by Hydraulic Hoist
Un-gated

EL2514.50m
EL2543.00m

Department of Civil Engineering, [ndian Institute of Technology Roorkee, Koorkee
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Physical model study of ungated surface spillway arrangement of Malana-ll Hi"F Kullu, HP

(iv)

(v)

1.3.2

POWER INTAKE
Intake structure

No.& size of opening

Trash rack Structure

INTAKE PIPE

Size

Length

Center line of pipe
HEAD RACE TUNNEL
Type

Size and length
Bed Slope

Invert level at portal
Design discharge
Velocity

Adit 1

Adit 2

Adit-3
Adit-3A

Adit 4

Adit 5
Adit 6

In non-overflow

block no.4 on
left bank

One number of
3m x 3m Bell

mouth opening
in non-overflow

block no.4on left bank

One no. of 2.2m dia
pipe

144m long
EL2523.1m

D-shaped,
and shotcret g lined
29 mx 29 m D-
shaped,

4.987 kmlong
1in1531.00
EL2/312.812m

20 cumecs

2.67 misec.

3.5 m D-shaped,

273 mlong

3.5 m D-shaped,

171 mlong

‘concrete

4dmx4m,135m Long
4 .5mx4.5m 46.6m
Long

4.5mx4.5m,248.5m
Long
&mx6m,158m Long
4 5mx4.5m,

in non-overflow
block no.4 on left ¥ yank

One numbe’ [ of

3mx 3m Reil

moutt; opening

in, non-overflow
‘olock no.4 on left bank

One no. of 2 2m dia
pipe
144m long

EL 2523.1m

D-shaped,
and shotcrete fined

29 m x 29 m D-
shaped,

4,987 km long

1in 151.00
EL2512.812m

20 cumecs

2.67 misec.

3.5 m D-shaped,

273 miong

3.5 m D-shaped,

171 mlong

concrete

4mx4m,105m Long
4.5mx4.5m 46.6m
Long
4.5mx4.5m 248 5m
Long

6mxBm,158m Long
4.5mx4.5m,180m Long

Department of Civil Engincering, Indian fnstitute of Technology Roorkee, Hoorkee




Adit 7
1.3.3 SURGE SHAFT

Type

Size
BONNET GATE CHAMBER
Size

1.3.4

invert level
PRESSURE SHAFT
Type

1.3.5

Sizeftength
Main Pressure Shaft
Unit Pressure Shaft

Design Discharge
Type of steel for steel liner

Thickness
POWER HOUSE
Type

1.3.6

Size

Transformer Bay

Power House l.evels

Control Block

Bus Duct

180m Long
5mX5m.43m Long

Underground-
simple Surge Shaft
6 m dia, 80m height

22mx22m
EL2483.978m

Underground

1 no. of 2.5 mdia,
747mlong

2nos. of 1.8 m dia,
40.24m and
30.73long

20.0 cumecs

IS 2002-Grade 3
SAILMA 550 HI,
ASTM A 517Grade F
10 mm — 28 mvn

Underground
67.5m{Lx17 . Sm(wW)
x35.85m{H

26.5mx 12mx 13m, Size
EL 1912.0m, Battom
elevation of Power House
EL 1947.85m, Top

elevation of Power House
EL 1929.57m, Service bay
level

Size 12m{L) x 17.5m(W)

Busduct3mWix4m
{H), D-shaped

225

Physical model study of ungated surface spillway arrangement of Malana -JT HEP, & 1ullu, AP

5mX5m,43m Long

Underground-
simple Surge Shaft
6 m dia, 80m height

22mx22m
EL2483.978m

Undergrour 1d

1no.of 725 m dia,
747m '{ong

2r 108, of 1.8 m dia,
40.24m and 30.73long
20.0 cumecs

1S 2002-Grade
3,8AILMA 550 HI,
ASTM A 517 Grade F

10 mm - 28 mm

Underground

B67.5m{L) x 17.5m(W) x
35.85m(H)

26.5m x 12m x 13m, Size
EL 1912.0m, Bottom
elevation of Power House
El 1947.85m, Top elevation
of Power House

EL 1929.57m, Service bay
level

Size 12mil) x 17.5m(W}

Bus duct, 3 m (W) x4 m(H),
D-shaped

Department of Civil Engineering, [ndian Institute of Technology Roorkee, Roorkee
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Physical model study of ungated surface spillway arrangement of Ms Jlana-IT HEP, Kullu, AP

No. of Units 2 2

Type of turbines Vertical axis Pelton wheel  Vertical axis Pelton wheel
C/L of turbines EL1919.40m £..1919.40m

Type of Generator Vertical Shaft ‘Vertical Shaft

Terminal Voltage 11kV 11kV

Transformer Capacity 63.9 MVA 83.9 MVA

Installed capacity 100 MW (2x50MW) 100 MW (2X50MW)
Gross Head £623.60m 623.60m

Rated net Head 608m 608m

1.3.7 MAIN ACCESS TUNNEL
Main Access Tunnel Size 6m x6m, "D-shaped  Size,6m x 6m, D-shaped
1.ength,382m long
Starting leviel, EL 1951.50m
Slope of AT, 1in 17

Length 382m
Starting level, EL 1951.50m
Slope of MAT, 1in 17

1.3.8 TRT Unitd TRT

Main Taif Race Tunnel Unit-l TRT

Length of Unit-l TRT.31.7m
Length of Unit-l TRT 31.7m

Size of Unitl TRT, 2.5m
(W) Size of Unit-l TRT, 2.5m (W)

x 4.5m (H), D- shaped
x 4.5m {H), D- shaped
Unitlf TRT Unit-ll TRT

Length of Unit-Il TRT, Length of Unit-ll TRT, 22.11
2211 m m

Size of Unit-l TRT, 5m (W)} Size of Unit-ll TRT, 5m (W)

x 8m (M), D-shaped X 6m (H}, D-shaped
TRT ¢um Cable Tunnel TRT cum Cable Tunnel
Length of TRT cum Length of TRT cum
Cable Tunnel, 255m Cable Tunnel, 255m

Department of Civil Engrneering, Indian Institute of Technology Hoorkee, Koorkee
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Physical model study of ungated surface spillway arrangement of Malana-IlT HEF, Kullu, AP

Size of TRT cum Size of TRT cum
Cable Tunnel,5m (W) x Cable Tunnel, 5m (W) x
6.75m (H), D-shaped 6.75m (H), D-shaped

Slepe of TRT ~ 110 1000 Slope of TRT - 1in 1000

Starting level, EL 1912.4m  Starting level, EL 1912.4m
Control Cable Tunnel Control cable tunnel,3 m Control cable tunnel. 3m
{W) (W) x 3.25 m (H), D-shaped
% 3.25 m {H), D-shaped

1.4 ENERGY GENERATION
Energy generation in 90%  409.77 M Kwh 409.77 M Kwh

dependable year

Department of Civil Engineering, Indian Institute of Technology Koorkee, Koorkee
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT / 100MW)

5. ORGANIZATION REQUIRED FOR EXECUTION
51 INTRODUCTION

The plant was successfully commissioned in 2012. This report deals only about the

additional un-gated surface spillway proposed in the Non-Over'flow blocks.

Now for additional un-gated surface spiliway, seven bays have been proposed by
using the NOF block Nos. 6, 7, 8 and 9 with spillway rest at El. 2543.00m. The
overall water way width proposed shall be 43.751, with the spillway crest
EL2543.00m and the maximum water level in the re.servoir is considered as El
2545.00m. The crest elevation of existing NOF blc,cks will be El 2545.00m. It is
proposed to connect the crest level of existing NOF 'olocks and the top of the bridge of
newly proposed un-gated surface spillway by proviiding suitable transition at the dam

crest.

The construction period for the above project is proposed to be around eight months
as shown in the “Annexure-5”. To achieve the set targets and cover all aspects
involved in construction proposed scheme | a dedicated workforce is required so that
the Project can be completed within the s/at targets.

5.2 SITE ORGANIZATION

The execution of additional un-gatrad surface spillway proposed to be carried out
through, award of contract to the specialized agency(s). The site supervision/project
management would be carried out through project management consultant in addition
to the existing operation & ma.intenance staff of the Everest Power Pvt Ltd. The Whole
work shall be supervised by Civil engineer Expert.

DPR { Voi-1} CHAPTER-5: PROJECT ORGANIZATION 125
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (100MW}

6. SEQUENCE OF CONSTRUCTION OF ADDITIONAL UNGATED $'URFACE
SPILLWAY

6.1 GENERAL

The sequence of construction of additional un-gated surface sri,jlway by doing

modification as shown in the drawings in Non-overflow blocks shall 7 ye as under:

1.

220 ® N o b

12.
13.
14.

15.
16.

17.

18.

19.
20.

21

Excavation/ dismantling of NOF block No. 6, 7, f5 and 9 as per the
drawings.

Drilling of 50mm dia. (AX) and 1.5m deep holes ar d fixing of anchor bars in
the region near the pier.

Drilling of 50mm dia. (AX) and 1.2m deep hole s and fixing of anchor bars in
the region away from the pier.

Fixing of reinforcement and shuttering of p'iers and crest (1%t Lift)

Concreting of piers and spillway crest (17 1Jift)

Fixing of reinforcement and shuttering of piers (2™ ift)

Concreting of piers (2™ lift)

Removal of shuttering of piers.

Fixing of reinforcement and shu'tering of Spillway Bridge.

. Concreting of spillway bridge

. Construction of Pre-cast Cement Concrete blocks masonry walls in all the

six spillway openings to prevent spilling of water from reservoir.

Finishing of Spillway Bﬁ.dge (Parapet and railing etc.)

Removal of shuttering, of Spillway Bridge.

Fixing of reinforcement and shuttering of spillway glacis portion up to the
piers end.

Concreting of spillway glacis portion up to the piers end.

Removal/ dismantling of weathered Concrete from the downstream surface
of the NOF block No. 6, 7, 8 and 9 up o dam toe.

Excavation of the channel at toe of dam as per the drawings. The excavation
of the downstream channel shall be completed before placement of
concreting of spillway glacis.

Drilling of 50mm dia. {AX} and 1.2m deep holes and fixing of anchor bars in
spillway glacis up to the dam toe.

Fixing of reinforcement and shuttering of spillway abutments and glacis.
Concreting of both spillway abutments.

. Concreting of spillway glacis.
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22

23.

24.

25.

26.

. Fixing of reinforcement and shuttering of Stilling basin wii

£ (100MW)

_ th broad crested
welr, channe! floor and training wall.

Concreting of Stilling basin with broad crested weir a

nd training wal| and
channel floor.

RCC of both the spillway abutments shall be compliateg along with the RGC
1Pl e
of the spillway glacis.

Providing suitable anchorage in hillock at the e of the g

am (downst
channel} to stabilize the hill slopes. ream

Dismantling of wall made of precast cement concrete b

locks fro
seven spillway openings. m all the
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ADDITIONAL UNGATED SURFACESPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-l HE PROJECT (100MW)

7. COST ESTIMATE
7.1 GENERAL

The cost of the proposed scheme has been worked out on the basis of designs and
drawings as referred and annexed in the detailed Project report. Wherever possible,
current costs of equipment and material have been taken from manufacturers. Unit
prices have been derived in detail for all scope of works. These defails include
excavation in rock/soil, dismantling/cutting of concrete, Reinforcement, Grouting and

concrete works etc.
7.2 PRICE LEVEL

The cost estimate has been made at the price level of February 2016. All costs have
been first estimated on a per unit basis for each of the components. These ha'ye been

evolved to obtain the entire project cost for the proposed scheme.
7.3 RATE ANALYSIS

The unit rates have been formulated based on market survey and prewvailing rates of
similar project, which have similar scope of works. The rate ol equipment and
machinery has been included in the unit cost rate. The detailed ratz analysis of various
item of works are appended at “Annexure-6” and hourly use rate of equipment is

appended at “Annexure-7”

74 COST

Based on the rate analysis & bill of quantities derived from the drawings, the cost of

the proposed scheme has been worked as under.
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-Il HE PRC) JECT (100MW)

ABSTRACT OF COST FOR ADDITIONAL UN-GATED SURFACE. SPILLWAY

1 Excavation in rock Cu.m. 11,805 619.00 71.83
Existing Concrete Dismantling/Cutting S 2570 15500.00 308 35
2| (Diamond Wire Saw Cutting) am : :
Existing Concrete Dismantling/Cutting Sar 290 10500.00 204
3 {Circular Saw Cutling) ain ) 45
4 Removal of.Coricrete {Lifting, Loading & Cu.m 1668 2000.00 3336
Transporiation)
5 Concrete grade M25 A40 Cu.m. 4,700 8463.00 397.76
6 TOR Reinforcement Steel MT 438 70038.00 306.77
7 Precast Blocks Cu.m. 104 9840.00 10.23
8 PVC Pipe (100mm Dia} m 45 584.00 0.26
9 Drilling of holes for Dowel Bars m 2,575 550.00 14.16
10 Steel Plate 25mm thick for Beaxing MT 9 65000.00 5.85
Finishing & Placing of PVC water stop in 1
" contraction joint between blocks m 65 582.00 0.96
12 Expansion Joint i+ Bridge m 70 4000.00 2.80
13 Cement Bags for (Grouting Nos. 515 911.00 4.89
14 Shotcrete {(100mrn thick) Cu. m. 171 16412.00 28.06
15 Rock bolts (26mm Dia) m 1.915 971.00 18.59
16 Backfill concrete (M10 grade) Cu. m. 1,602 5411.00 86.68
17 Rock Anchors (25mm Dia) m 1,055 1460.00 15.40
18 Stone Masonry Cu. m. 440 2000.00 8.80
19 Compacted Backfitt Cu.m. 280 450.00 1.26
20 M10 Grade - CC Cu. m. 25 6000.00 1.50
21 Temporary Steel Bridge with approach roads LS - - 40.00
Sub Total (a} 1477.79
14 Contingencies @ 3.00% 44 33
15 Work Charge Establishment @ 2.00% 28.96
Total (in Lakhs) 1549.13
16 Consultancy Charges for Detall Engineering L8 - - 8.00
17 Model studies LS - - 30.00
18 Project Management & Site supervision LS - - 20.00
Grand Total {Lakhs} 1609.68

*The rate of removal of concrete including its lifting, loading and transportation up to

dumping vard has been assumed as Rs. 2000/cum.

** Statutory and Regulatory taxes will be applicable as per actual hasis

8km and unloading at

DPR: VOL-1: CHAPTER-7: COST ESTIMATE

132




ADDITIONAL UNGATED SURFACE SPILLWAY iN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (1001'"W)

ANNEXUR?: _ ug»

RATE ANALYSIS OF VARIOUS C,IVIL WORKS ITEMS
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-QVERFLOW BLOCKS OF MAL AANA-If HE PRO.JECT (100MW)

1 Cement
Unit : Bag
Amount in Rs.

Cement per MT for Malana 6300jper MT
Cement Cost for Malana PH (in Rs) 315.00|per bag 50 Kg
CS8T inclusive i] 0.00{per bag
Carriage (inclusive) 0.00|per bag
Unloading and stacking at store 3.00|per bag

Sub Total 318.00)per bag
Storage charges at 3% 9.54|per bag
Loading into lorries at store 3.00}per bag
Carriage from store to work site, dist’ance
of 12 km 12.00|per bag
Unloading at work site 3.00|per bag

Sub Total 27.54|per bag
Total Cost Rs 346.00iper bag
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2 Sand
Unit : cum
Unit rate of coarse aggregate per cum Rs. 1236.01
Add extra charges for unloading and misc etc @ 10% Rs. 123.60
Total cost Rs. 1359.61
Rate per Cum (Say) Rs, 135961
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2%

3 Coarse Aggregate

Unit : cum

Unit rate of coarse aggregate per cum Rs. 1589.7,6]
Add extra charges for unloading and misc etc @ 10% Rs 158.92
Total cost Rs. ~ 1748.08
Rate per Cum (Say) Rs, 1749
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ADDITIONAL UNGATED SURFACE SPILLWAY iIN NON-OVERFLOW BLOCKS OF MALANA-It HE PROJECT (100MV V)

4  GELATINE- 80% (Power Gel) Per Kg.

Rate for Kullu MT 67000]
Add Central Sales Tax @13.75% 9212.5

Carriage from Kullu to Project Site @Rs 10 per km per M1 4,50
45 km

L.oading & Unloading at various places 200
Sub Total 76862.50
Storage charges at Project Site @10% 7686.25
Issue Rate per Kg 84.55
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rl’u\ O

5 Detonator

Rate - For Kullu per thousand 1300,0]
Add Central Sales Tax @4% 520
Carriage from Kullu to Project Site @Rs 1 per km per thousand 177
Loading & Unloading at various places 20
Sub Total 13717.00
Storage charges at Project Site @10% 1371.70
Issue Rate for each detonator Rs 15.10

DPR: VOL-1: CHAPTER-7: COST ESTIMATE

138
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21

6 Drill steel with jack hammer
Unit: m

Amount in Rs,

Considering 4m drilling,requirement of drill steet are as folio* ys:

(DAv Cost of 4m drill rod at site including cost of bit 5600
Total 5600
( The above cost is inclusive of all

taxes,insurance, carriage to site and

Total Capital Cost 5600
Bit life =130m

Rate/m of drill rod & bit =Cost/130 43.08
3. Sharpening Charges 4.31
Total 48.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I HE PROJECT (100MW!,

7 Tor Steel
Unit: M.T. Amount in Rs.
For cost at Bhuntar (in Rs.) 3700C ‘00|
CST @5% 17350.00
Total 38850.00
Loading into trucks at Bhuntar 1500.00
Carriage from Bhuntar at distance 45 900.00
km @Rs 20/km per MT
Unloading from truck & stacking in store 1500.00
Sub Total : 42750.00
Storage charges at 2% 855.00
Supervision charges at 0.5% 213.75
Loading into trucks at store 1500.00
Carriage from store to work site,
distance 12 km @ Rs 25 /km pexr MT 240 .00
Unloading charges at work site 1500.00
Total cost 47058.75
Hence rate per M.T. 47059.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-!l HE F>ROJECT (100MW)

SUMMARY OF UNIT RATES OF VARIOUS ITEMS OF W ORK

S No Item of Work Unit Rate
1. | Excavation in Rock Rs./Cum 619.00
2. Existing concrete dismantling/cutting” Rs./Sgm 15500.0C |
{Diamond Wire Cutting)
3. Existing concrete dismantling/cutting® Rs./Sqm 1050&}?
(Circular Saw Cutting)

4. Concrete Grade M25 A40 Rs./Cum 8 463.00

5. TOR Steel Reinforcement Rs./MT 70038.00

6. | Precast Blocks Rs./Cum 9840.00

7. | PVC Pipe* Rs./m 584.00

8. Drilling of holes for Dowel Bars* Rs./"m 550.00

9. Steel Plate 25mm thick for Bearing™ Fes.MT 65000.00
10. PVC Water Stop* Rs./m 582.00

11. Expansion Joints* Rs./m 4000.00
12. Grouting Rs./Bag 911.00

13. | Plain Shotcrete Rs./Cum 16412.00
14. Rock Bolt — 25mm dia. Rs./m 971.00

15. Backfill Concrete Rs./Cum 5411.00

16. Rock Anchors — 25mm dia. Rs./m 1460.00

17. Stone Masonry” Rs./Cum 2000.00

18. | Compacted Backfill* Rs./Cum 450.00

19. M10 Grade Concrete - PCC* Rs./Cum 6000.00

*Note: The above item rates estimated in this report are based on the market rates

gbtained in the month of December 2018. The tentative rates have been considered for the
tem of work no. 7, 8, 8, 10, 11, 17, 18 & 19 in the above table.
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1 Excavation in Hard Rock {Requiring Drilling & Blasting)
Unit : cum

| Drilling Charges {Rock drilling for excavation will be carried out by Wagon Drill & Jack: Hammers).

Description Computation/Reference Cluantity / Cost
Equipment Jack Hammer
Location of drilling Narrow Benches,
inaccessible area
Hole dia meter =hit dia 38imn,
Hole patiern (in m) 1.5%1.5
Area per hole 2251'3q. m.
Volume of rock per m drill 2.2 sICum
Volume of rock excavated per|=2/3 of val. of rock excavated / m of drill 149
meter dilt considering pulf effect &
angular effect(66%).
Considering 100% volume 100%
excamtion by jack hammer.
Dril rate m/hour 6.00
Drilling length for 1 cum of volume{=%vclumeivolume of rock ex.per m drill 0673
considering % driiling volume.
Drill Time for 1 Cum rock excavatiof=Drilling length per cum of rock/drill rate:, B 111Hrs
Use rate machinery 115G
Machinery charge 130.08
Rs 130.08
Cost of drill steel
Unit rate of Drill steel 48.00
Cost of drill steel per cum Unit rate of drill steelx re/sp. drilling length 37 37
Total drilt steel cost 32.32
Totat Drilling Charges Rs 162.40

il Blasting Charges

Quantity of explosive Kg/Cum. Ref. Const. Equip planning by RL Purifoy 1.01 kg
Average quantity of explosive/cum |Sum(%volume x quantity of explosive) 1.01

lssue Rate of Explosive (gelating) 84 .55

Cost of gelatine per cum 85.39

Average depth of hole 1.75 m
Nos. of hotes per cum Sum{%volume / av. DepthxVolume per m of drill) 0.38
Nos. of Detonator ) 817
Rate of Detonator 15.10
Cost of Detenator per cum 2,56
Battery wearing charge of 15% 0.38
cost of Detonator

Stemming charges 7% of Detonator 0.18
Total Blasting Charges I 88.52
Total Drilling & Blasting Charges St no 1.1 +Sl. No. 1.2 Rs| 250.92
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Il Transportaion Charges for blasted material

Description Computation / Reference Qty | Unit
Cost
Machinery cost per cum
alExcavator backhoe, 2.0 cum capacity
Estimated production rate For bank quantity for common earth 115 [m®/ hr _j
Operating effeciency 0.83
Job & management factor 0.75
Actual production rate Estimated production ratexBucket fill factorxJ&M fac 71.59
Hourly use rate Refer Analysis of Hourly use rates of m/¢./Eqpt 2552.00]%
Cost per cum Hourly use rate / Actual production rate 35651
b|Crawler dozer - 320 HP
Actual production rate Equals 2 imes production rate of excavator 230 [m® s 1r
Hourly use rate Refer Analysis of Hourly use rates of m/c./Egpt 5004|Rs. 7 hr
Cost per cum Hourly use rate / Actual production rate 22.15iRs. /' m®
¢|{Dumper - 18 T capacity .
Pay load capacity B
Unit weight of coarsely blasted rock 1892 It/m?
Volume of well blasted rock Pay load capacity / Unit weight 9.04}m?
Sweli factor 0.83
Actual output Volume (loose) x Sweil factor 7.50im?
Dumper cycle fime ;
Average jead Assumed minimum lead 4 Tkm
Loading time 3.9imin
Spotting time 0.50fmin
Furning & dumping time 2.00}min
Loaded haul @ 16 km / hr {Average lead x 80) /! _oaded speed 15.00]|min
Empty haul @ 20 km / hr (Average lead x 60) / Empty speed 12.00]min
Total cycle time 33.41|min
Operating effeciency 0.83
Number of trips/hr 60x0Operating, effeciency / Total cycle time 1.48{times
Quantity carried by dumpet/nr No. of trips, x volume carried per trip 11.18{m?
Hourly use rate Refer Analysis of Hourly use rates of M/c./ Eqpt. 1690.00{Rs. / hr
Cost per cum Hourly use rate / Actual production rate 151.19iRs. /' m*°
Abstract of transportation charges prer cum :
Excavator backhoe, 2.0 cum capac Refer S.no.:a 3565|Rs. /' m°
Crawler dozer - 320 HP Refer S.no.:b 22 15{Rs. /' m*
Dumper - 18 T capacity : Refer S.na.:c 151.18|Rs. / m*®
Total Transportation Charges 208.98
Abstract of cost
1 {Total Drifling & Blasting Charges 250.92|Rs. /m®
2 [Total transportation charges per cum 208.98|Rs. / m*
Sub Total 459.90
3 [Levelling and trimming of disposed material @ 5.0 % of machinery cost 23.00{Rs. /m®
4 |Maintenance of haul roads @ 5.0 % of machinery cost 23.00iRs. /m®
5 |Electrical energy charges @ 2.0 % of machinery cost 9.20{Rs. / m*
Prime cost | Sno:1+2+3+4 515.098Rg. / m®
O/h charges & Contractor's profit @20% of prime cost 103.02{Rs. / m*°
Rate per cum 619.00iRs. /' m®
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2 Concrete in Dam (M-25)
Unit: cum

{A) Materiais

SIL.No, Item Quantities] Unit Rate Per  [Amt(in Rs)
1 [Cement 11 bag 346.00[bag 3996.30
2 [5ana 0.43 Cum | 1359.61;Cum 5B4.63
3 |Coarse Aggregate 0.86 Cum 1745.00{Cum 1504.14
4~ TWater LS 15.00
5 JAamixtures LS 40.00
Total 6140.U;ﬂ

5% Wastage and incidentals to work (bag supply)

(B) Batching, Mixing and Laying of Concrete

(1) [Batching & Mixing Charges

Use Rate of 30 Cum / hr B&M plant = Rs5 ., 1970

Ideal Production of B&M Plant - 30 m?
=ideal production x J&M factor x

Actual Production plant.eff. 18 m®

Rate per cum = Use Rate/actual production = 109.44 Rs/m?

Taking job management facter as 0.75 and plant efficiency, factor as 0.80

(i}{Transport of concrete by 2m?” bucket loded ontipper fro’.n batching and maixing
plant to pick up point.

Average lead = .5 Km

Bucket capacity

No of buckets 1
Actual production at Batching Plant 18 m’
Cycle time

Loading time of a bucket 6.67 Min
Spotting and waiting time 1.5 Min
Loaded haul @ 10.0KmPH (0.5 x 60/10} 3 Min
Turning and unioading time 5 Min
Empty haul @ 12.0KMPH (0.5x60/12) 2.5 Min
Total Cycle time 18.67 Min
No. of trips in a 50 min working hour (50/34) 2.68 Trips
Output of one truck with 1 buckets per hour 5.36 m’
(1 xX3x247)=

Use Rate of Tipper Rs. 1083

Transport Rate per Cum =

use rate / output 202.16 Rs/m’
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{iii)[Placement of concrete by Tower Crane
Use Rate of crane 0 Rs.
Output of crane/hour using 3 cum bcuekts 2g.8 m*
Rate per Cum = Use rate of Crane / output 0.00 Rs/m’
Labour for placement L.S. 0 Rs/m?
Total (it} 0.00 Rs.

(iv}[Vibrating the concrete

H Vibrators Ls 15 Rs/m?
(i) Labour LS 100 Rs/m’
Total {iv) Rs. 115 /m’

(v}{Tleaning, siurry, curing and finishing

(i) Sand blasting LS Rs. 1%,
{(iiy  Cement for slurry morta: LS Rs. 15
(iii}  Cleaning and washing LS Rs. 10
(iv) Curing and finishing Ls RS. 20
Total (v) Re,, 60
{vi)[Catwalks and other aids tor concreting T 15 [

(vii)[Cther charges such as
Track charges, air, workshop

Electricity charges for lighting LS Rs. 60
Total charges for item (B}-{i} to (vii) Rs. 561.60C
(€ EShuttering charges @ Rs. 350 Rs/m?
Abstract of charges Rate oym Rs. Per Cum
(A) Materials Rs. 6140.07
(B) Batching, mixing and laying Rs. 561.60
(C) Shuttering @ Rs. Rs. 350
Prime Cost 7051.68 Rs/m’
Add Overhead Charges & Contractor's Profit @20% of Prime Rs. 1410.34
Cost
Grand Total 8462.01 Rs/m’
Hence rate/cum Rs. 8463.00
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3 Tor Stee! Reinforcement

Unit ; M.T.
A. Material:
1 {Cost of Tor steel bars at site Rs 470585.00 per MT

2 |Add for wastage and incidental to work
at 2.5% of 1 above Rs 1176.48 per MT

Total item A Rs 48235.48 per MT

B. Handling & Placing

1 {Bending & cutting @6% of A above Rs 289413 per MT
2 [Handling at 5% of A above Rs 241177 per MT
3 {Placing and welding at 5% of A above Rs 2411.77 per MT
4 |Binding wire and other materials at 5%, of A above Rs 241177 per MT
Total item B Rs 10129.45 per MT
Abstract of Charges
A. Material Rs 48235.48 per MT
B. Handling & Placing Rs 10129.45 per MT
Prime Cost Rs 58364.92 per MT
Add overheads and contractor's profit at 20% on Prime C Rs 11672.98 per MT
Grand Total Rs 70037.91 per MT
HMence rate per MT Rs 70038
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4 Precast Blocks
Unit: cum

| Rate of materials

S.No. ITEM QUANTITY WASTAGE %  UNIT RATE  AMOUNT

1 Cement 11.5 5 Bag 346.00 417795

2 Sand 0.42 Cum 1359.61 571.04

3  Coarse Aggregates 0.84 Cum 1749 1469.18

4 Water L.S. 15.00

5  Admixture 100.00

Total 6333.15

] | Cost of Reinforced Steel (2.5% of cement quantity) 676.47
(=11.5x50x2.5%=14.375 kg)

| i \ibrating charges/cum 4500

i Cleaning, slurry, curing and finishing per cum 70.00

it Winches, gantry and other aids for Lagging per cum 150.00

iv  Other charges electricity, workshop and track charges 25.00

v Misc. supplies such as hose pipes, air and small tools etc. 100.00

Total of 3 (i-+iitiii+iviv) 390.00

v [ Transportation to Site 500.00]

v Erection on site 300.00

Totat Cost 8199.62

Prime Cost 8199.62

Add overhead charges and contractor's profit at 20% of prime cost 1639.92

Rate per cum Rs  9840.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NO' L.OVERFLOW BLOCKS OF MALANA-I HE PROJECT (100MW)

5 Grouting

Unit : Bag

Material Cost

S.No. ITEM QUUANTITY WASTAGE % UNIT  RATE AMOUNT
1 Cement 1 5 BAG 346.00 363.30
2 Sand (1.2 mix) 0.071 Cum 1359.61 96.53
4  Water L.& 10
5 Admixture L.i5 20
Total 489.83
I  Washing the hole
Cost of equipment (L.33.) Rs 15
Cost of labour {L.S.} Rs 15
Total Rs 30
Il Grouting maching charges
Hourey use rate of grouting machine Rs 1512.09
Progress of grouting Machine/Hr. 8 bags cem.
Grouting charges per bag of Cemen. Rs 189.01
Cost of Labour (L.8.) Rs 20
Total Rs 209.01
IV |Other misc. items such as (.1, Pipe
fittings and pressure testirag,etc.(L.S.} Rs 30
Prime Cost Rs 758.84 per bag
Add for overheads & contractor's profit at 20% of prime cost 151.77
Grand Total 910.61
Hence rate of grouting per bag of cement Rs 911.00
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6 Shotcrete

Unit: cum
A Material
S.No. ITEM QUANTITY | WASTAGE % | UNIT Rair, Amount

1 {Cement 1 5 Bag < ,48.00 363.30
2 |Sand 0.1355 Cum 1359.61 184.23
3 {Coarse Aggregates 0.0435 Cum 1749.00 76.08
4  |Water L.S. 15.00
5 |Admixture LS 125.00
6 |Silica fumes 4 kg 30 220.00

Total ‘ 983.61

Total of material per cum 8.5 bags 9836.1
B Charges for mixing of materials per bag:
Batching & Mixing Charges Rs 109.44 per cum
{refer: Analysis of rate for concrete M25 grade)

€ Transport of mix to site per bag
Tranportation charges 0.5km Rs 202.16 per cum
(refer: Analysis of rate for concrete M25 grade)

D Placement charges :
Use rate of shortcrete machine per hour Rs 48300
Qutput/hr. cum 2
Efficiency factor 0.8
Cost of apphcation Rs 301.88
=483/(2x0.8)

E |Lighting,Workshop charges & other miscellaneous items Rs. 70.00 I
[ Sub Total : 10519.58 [
Wastage due to rebound @3C% 315587
Prime cost 13675.45
Add contractor's profit @20% of prime cost 2735.09
Hence Rate of shotcreting per bag of cement consumption : Rs 16410.54 per cum

HENCE RATE PER CUM. Rs 16442.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA- Il HE PROJECT (100MW)

7 Rock Bolt{25mm})
Unit : Rm
A Installation of Bolts

The rock bolts in tunnel will be installed by Bolting Jumbe, ' which carried out complete
operation of drilling, fixing, grouting, and tightening.

Hourly use rate of rock bolt drill jumbo Rs 4906.08
Average instalition for 4 m length roc bolt rate per ‘nour 5 No./hr
Length of rock bolt 400 m
Rate of drilling & installation with out supplies, 245.30

Total installation Rs 245,30

B Cost of Drill Steel & Supplies

Cost of drill rod per metre drilling 117.52
Lighting, ventilation and workshop chiarges, L.S. 50.00
Cost of 25 mm tor steel 25 mm Rs 47.06 per kg
Weight per meter 3.85
Cost of | m of 25 mm Rock bolt 181.18
Wastage in cutting 2.5% of 1 above 4.53
Cutting and making tip, L.S. 10.00
Threading, L.S. 10.00
Cost of nut and plate, L.S. 15.00
Cost of rasin capsules efc. 150.00
Cost of Grouting Material, LS . 10.00
Miscellaneous work L.S. 15.00
Total Drill Steel and supplies cost Rs 563.22
Prime Cost Rs 808.53 /m
Add contractor's profit at 20% of prime cost 161.71%
Grand Total Rs 970.23 /m
Hence rate per metre Rs 971.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I HE PROJECT (100N W)

8 Concrete in Dam (M-10)
Unit: cum
(A) Materials

SiLNo. tem Quantities Unit Rate Per Amt(in Re} |
T {Cement 4 bag 346.00|bag 1453. 201
2 13and 043 Cum 1358.61|Cum 584.04]
3 |Coarse Aggregate 0.86 Cum 1749.00[Cum 1504714
4 [Water LS 15.00
5 |Admixtures L5 40.07,

Total 3596 "47
5% Wastage and incidentals to work (bag supply)
{B) Batching, Mixing and Laying of Concrete
(I)[Batching & Mixing Charges

Use Rate of 30 Cum / hy B&M plant = Rs 1970

Ideal Production of B&M Plant = 3gm’

Actual Production =ideal production x J&M factor y¢ plant.eff. 18 m*

Rate per cum = Use Rate/actual production = 109.44 Rs/m®

Taking job management factor as 0.75 and plant efficiency fector as 0.80

(ii){ Transport of concrete by 2m° bucket loded ontipper from ‘patching and maixing plant to pick up

point.

Average lead 0.5 Km

Bucket capacity 2

No of buckets 1

Actual production at Batching Ptant 18 m’

Cycle time

Loading time of a bucket 6.67 Min

Spotting and waiting time 1.5 Min

Loaded haul @ 10.0KmPH (0.5 x 60/10) 3 Min

Turning and unloading time 5 Min

Empty haul @ 12.0KMPH (0.5x60/12) 2.5 Min

Total Cycle time 18.67 Min

No. of trips in a 50 min working hour (50/34) 2.68 Trips

Output of one truck with 1 buckets per hour 536 m’

(1x3x247)=

Use Rate of Tipper Rs. 1083

Transport Rate per Cum =

use rate / output 202.16 Rs/m’
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJFZCT (100MW)

(iii) [Placement of concrete by Tower Crane

Use Rate of crane 0 'Rs.
Output of crane/hour using 3 cum beuekts 26,8 m°
Rate per Cum = Use rate of Crane / output 0.00 Rs/m®
Labour for placement L.S. o Rs/m®
Total {ii) .00 Rs.

(iv)[Vibrating the concrete

{0 Vibrators LS 15 Rs/m®
(i) Labour LS 100 Rs/im®
Total (iv) Rs. 115 Im°

{v)[Cleaning, slurry, curing and finishing

{i) Sand blasting LS Rs. 15

(i Cement for slurry mortar: LS Rs. 15

(iii} Cleaning and washing 4 L8 Rs, 10

{iv) Curing and finishing LS Rs. 20
Totai (v) Rs. 60

(vi){Catwalks and other aids tor concreting Rs. TE

{vii)[Other charges such as
Track charges, air, workshop

Electricity charges for lighting LS Rs. 60
‘Fotal charges for item (B)-(i) to (vii) Rs. 56160
(C) |Shuttering charges @ Rs. 350 Rs/m®
Abstract of charges Rate om Ks, Per Cum
(A} Materials Rs. 3596.97
{B) Batching, mixing and laying Rs. 561.60
{C) Shuttering @ Rs. Rs. 350
Prime Cost 4508.58 Rs/m®
Add Overhead Charges & Contractor's Profit @20% of Prime Cost Rs. 901.72
Grand Total 5410.29 Rs/m’
Hence rate/cum Rs. 5411.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I} HE PROJECT (100MW)

ANNEXURE_ . «77

HOURLY USE RATE. OF EQUIPMENT
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153



%( =

ADDITIONAL UNGATED SURFACE SPILL WAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (100MW)

1  Tipper,45cum/ 10T

Tost of Equipment {Rs.) 1050000
Scheduled Lite in years 3
Scheduled Life in hours 10000
[fe time repar provision (7 of C.ost of Equipment) 175
Tstmated annual operational nours 7900
BGepreciation

Hourly dereciation wrt life in years 53.68
Hourly dereciation wrt life in hours 94 50

Average hourly dereciation (Rs.) 7410
{n)jHourly Repair Charges

Average over lifetime (Rs.) 183.75
{c) {0 & M Crew Charges Nos. |[Wages(Rs.) [Amount (Rs))

Reguial

Foreman .00 10849 0.00

Operator 0.00 7442 0.00

Driver 2.00 7442 14884.60

Mechanic 0.25 9525 2381.25

Electrician 0.00 7442 0.00

Supervisor 0.00 12473 0.00

Chowkidar 0.33 6569 2167.65

Total Monthly Wages of Regular Crew 19433.50

Casuai

Helper 2.00 4050 8100.00

Cableman 0.00 3000 0.00

Beldar 6.00 2550 0.00

Total Monthly Wages of Casual Crew 8100.00

Total Direct Crew Charges/year 330401.96

indirect Crew Charges (Regular-80%, Casual-55%) 240021.56

Totat Crew Charges/year (Rs.) 570423.52

Hourly Crew Charges (Rs.) 259.28
{d)[POL and Energy Charges

F.H.P. of Engine 130

Hourly fue! consumption {in litres} C1= 0.3 8.58

C2= 1.0

Rate of Diesel (Rs /litre) 51.00

Cost of Diesel (Rs.} 437.58

Power of Electric Motor (KW) 0

Hourly Energy consumption (KWH) C1= 0 0.00

c2= 0

Rate of Electricity (Rs./KWH;} 4.00

Cost of Efectricity (Rs.) 0.00

Lubricants- 25% of fuel and 30% of elecricity charges 109.40

Hourly POL and Energy Charges (Rs.} 546.98
{e)MIisTeTaneoUs Charges (1U% of IKepail CHarges) 1838

Hourly Use Rate of the Equipment 1082.48

{(a) + (by+ (c) + {d) + (e}] Say 1083
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ADDITIONAL UNGATED SURFACE SPILLWAY N NON-OVERFLOW BLOCKS OF MALANA-{| HE PROJECT (100MW)

2 Batching & Mixing Plaiit, 30 cum/hr capacity

ost of Equipment (Rs.) 5000000
Scheduled i.ite in years 18
Scheduled [ife in hours 5000
Tife ime repair provision (% of Cost of Equipment) 75
Estimated annual operational hours 3000

(a)jDepreciation

Hourly dereciation wrt life in years 100.00

Hourly dereciation wrt fife in hours 180.00

Average hourly dereciation (Rs.} 140.00
(0)[Hourly Repair Charges

Average over lifetime (Rs.) 150.00
(¢} }O & M Crew Charges No's, [Wages{Rs.[Amount {Rs.)

Reqular

Foreman 1.50| 10848.75 16273.13

Operator 6.00| 10000.00 60000.00

Driver 0.00 7442.3 0.00

Mechanic 1.50 9525 14287.50

Electrician 1.50 7442.3 11163.45

Supervisor 0.00 12472.5 0.00

Chowkidar ] 3.00; 6568.625 19705.88

Total Monthly Wages of Regular Crew 121429.95

Casual

Helper 8.00 4050 36450.00

Cableman 0.00 3000 0.00

Beldar 9.00 2550 22950.00

Totat Monthly Wages of Casuat Crevw 59400.C0

Total Direct Crew Charges/year 2169959 .40

Indirect Crew Charges (Reguiar-80%, Casual-55%}) 1657767.52

Total Crew Chargesfyear (Rs.) 3727726.92

Hourly Crew Charges (Rs.) 1243.00
(d}[POL and Energy Charges

F.H.P. of Engine 0

Hourly fuel consumption {in litres) Ci= ¢ 0.00

cz2= 0

Rate of Diesel (Rs./litre) 51.00

Cost of Diesel {Rs.) 0.00

Power of Electric Motor (KW) 90

Hourly Energy consumption (KWH) Ci= 0.8 72.00

C2z= 1.0

Rate of Electricity {Rs./KWH) 4.50

Cost of Electricity (Rs.) 324.00

Lubricants- 25% of fuel and 30% of elecricity charges 97.20

Hourly POL and Energy Charges {Rs.} 421.20
(e){MITSCETHAREBUS Charges (10% of Repan Charges) 15.00

Hourly Use Rate of the Equipment 1965.20

f{a) + (b)+ (c) + (d} + ()] Say: 1970.00
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-O' VERFLOW BLOCKS OF MALANA.-Il HE PROJECT (100MW)

3 Air Compressor, 500 cfm Diesel

Cost of Equipment (Rs.) . 1060000
Scheduled Life in years 5 G
Scheduled Life in hours ) 12000
Life time repair provision {% of Cost of Eav ipment) hh)
Estimated annual operational hours 3000

(a)jDepreciation

Hourly depreciation wrt life in years 3780
Hourly depreciation wrt life in hours 79.50
Average hourly depreciation (Rs.) 55.65

{(b)|Hourly Repair Charges

Average over lifetime (Rs.) 35.33
{c) |O & M Crew Charges Nos. |Wages{Rs.) {Amount (Rs.)

Regular

Foreman 0.38 10848.75 4068.28

Cperator 3.00 7442.3 22326.9C

Driver 0.00 74423 0.0C

Mechanic 1.80 89525 14287.50

Electrician 0.60 7442.3 0.00

Supervisor 0.00 12472.5 0.00

Chowkidar 0.75 6568.625 4926.47

Total Monthly Wages of Regular ‘Crew 45608.15

Casual

Helper 3.00 4050 12150.00

Cableman 0.00 3000 0.00

Beidar 0.00 2550 0.00

Total Monthly Wages of Caisual Crew 12150.00

Total Direct Crew Chargess/year 693109.80

indirect Crew Charges (Regular-80%, Casuai-55%) 518037.84

Total Crew Charges/year (Rs.) 1211147 .64

Hourly Crew Charges (Rs.} 403.72
(d}{POL and Energy Charges

F.H.P. of Engine 148

Haourly fuel consumiption {in litres} C1= 1 32.56

Cc2= 1.0

Rate of Diesel (Rs./litre) 51.00

Cost of Diesel (Rs.) 1660.56

Powaer of Electric Motor (KW) 0

Hourly Energy consumptian (KWH) C1= 1 0.00

C2= 125

Rate of Electricity (Rs./KWH) 4.50

Cost of Electricity {Rs.) 0.00

Lubricants- 25% of fuet and 30% of elecricity charges 415.14

Hourly POL and Energy Charges (Rs.) 2075.70
(e){Miscellaneous Charges (10% of Repair Charges) 3.83

Hourly Use Rate of the Equipment 2518.3

[(a) + {p)+ (c) + (d} + (e]] Say: 2518
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-QVERFLOW BLOCKS OF MALANA-Il HE PROJECT (103MW)

4. Air Compressor, 1000 cfrn, Electric

Cost of Equipment (Rs.) 1200000

Scheduled Life in years 20

Scheduled Life in hours 30000

Life time repair provision (% of Cost of Equipment) 80

Estimated annual operational hours 3000
(a)|Depreciation

Hourly dereciation wrt jife in years 18.00

Hourly dereciation wrt life in hours 36.00

Average hourly dereciation (Rs.) 27 oo
{b)|Hourly Repair Charges

Average over lifetime (Rs.) 32.00
{c) JO & M Crew Charges Nos. [Wages(Rs.) jAmount(Rs.}

Regular ]

Foreman 0.38 10848.75 406 3 28

Operator 3.00 7442.3 223 26.90

Driver 0.00 7442.3 0.00

Mechanic 1.00 9525 9525.00

Electrician 1.50 74423 11163.45

Supervisor 0.00 12472.5 0.00

Chowkidar 0.75 6568.625 4926 47

Total Monthly Wages of Regular Crew 52010.10

Casual

Helper 3.00 47350 12150.00

Cableman 0.00 ‘3000 0.00

Beldar .00 2550 0.00

Total Monthiy Wages of Casual Crew 12450.00

Total Direct Crew Charges/fyear 769921 20

Indirect Crew Charges (Regular-80%, Casual-55%) 579486.96

Total Crew Charges/year (Rs.) 1349408.16

Hourly Crew Charges (Rs.) 449.80
(d){POL and Energy Charges

F.H.P. of Engine

Hourty fuel consumption (in litres} C1= 0

Cz2= 00

Rate of Diesel (Rs./litre} 31.66

Cost of Diesei (Rs.) C.00

Power of Electric Motor (KW) 180

Mourly Energy consumption (KWH) C1= 1 22500

C2= 1.25

Rate of Efectricity {Rs./KWH) 4.00

Cost of Electricity (Rs.) 900.00

lL.ubricants- 25% of fuel and 30% of elecricity charges 270.00

Hourly POL and Energy Charges (Rs.) 1170.00
(e}[Miscellaneous Charges (10% of Repair Charges) 3.20

Hourly Use Rate of the Equipment 1682.00

{(a) + (b)+ (c) + (d) + (e)] Say: 1682

DPR: VOL-1: CHAPTER-7: COST ESTIMATE

157




ee

ADDITIONAL UNGATED SURFAGCE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PF(QJECT {100MW)

5 |Name of Equipment Compressed Air (100% Dies’ai)

At work site where the requirement is concentrated, diesel comr ressors are
to be provided at these locations. Further, at the locations whe're the drilling is spre
like in dam excavation,spillway channel etc only diesel compr, ssor will be provided
for flexibilty and redundancy.

For calculating air charges, a composite rate for 100 ¢fm air from diesel has been

worked out.

Hourly use rate of 500 cfm diesel air compressor 2518

Rate for 100 cfm including losses 553.98
Hourly use rate of 1000 cfm electric air compres,sor 1682

Rate for 70 ¢fm 129.514
Composite rate Rs 684
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (100NAW)

§ Jack Hammer, 120 cfm

Cost of Equipment (Rs.) 42000
Scheduled Life in years 10
Scheduled Life in hours 10000
Life time repair provision (% of Cost of Equipment) 80
Estimated annual operational hours = 2200

(a) {Depreciation §

Hourly dereciation wrt life in years 1.72
Hourly dereciation wrt life in hours 3.78
Average hourly dereciation (Rs.) 2.75

(b} [Hourly Repair Charges

Average over lifetime (Rs.) 3.3F,
(c) |O & M Crew Charges Nos. |Wages(Rs.}| Amount (Rs.)

Reqular

Foreman 0.00 10848.75 0.00

Qperator 2.00 7442 .30 14884.¢

Driver 0.00 7442.30 500

Mechanic 0.25 §525.00 23'81.25

Electrician G.00 7442 30 0.00

Supervisor 0.00 12472.50 0.00

Chowkidar 0.25 6568.63 1642.16

Total Monthly Wages of Regutar Crew 1890801

Casual

Helper 2.00 4050.001 3100.00

Cableman 0.00 3000.00" 0.00

Beldar 0.00 2550.001 0.00

Total Manthly Wages of Casual Crew 8100.00

Total Direct Crew Charges/year 324096.08

Indirect Crew Charges {Regular-80%, Casual-55%) 234976.36

Total Crew Chargesfyear (Rs.) 550072.04

Hourly Crew Charges (Rs.) 254.12

(d) [POL and Energy Charges

F.H.P. of Engine [
Hourly fuel consumption (in litres) C1= 0 0.00
c2= @
Rate of Diesel (Rs./litre) 51,00
Cost of Diese! (Rs.) 0.00
Power of Electric Motor (KW) o
Hourly Energy consumption (KWH) C1= 0 0.06
C2= 0
Rate of Electricity (Rs./KWH) 4.50
Cost of Electricity (Rs.) 0.00
Cost of air for 1G0 cfm 684.00
Cost of air for 120 cfm {with 0% losses) 902.88
Lubricants- 20% of cost of air 180.58
Hourly POL and Energy Charges (Rs.} 1083.46
(e} Miscellaneous Charges (10% of Repair Charges) 0.34
Hourly Use Rate of the Equipment 1344.03
[(a} + (b)+ (c) + (d) + (e)] Say: 1345
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (10:0MW /)

7 Shotcrete Machine., 2 cum./hr

Cost of Equipment (Rs.) 350000 ;

Scheduled Life in years 5

Scheduled Life in hours 6000

Life time repair provision (% of Cost of Equipment) 100

Estimated annual operational hours = 2200
(a)|Depreciation

Hourly dereciation wrt kfe in years 28.64

Hourly dereciation wrt life in hours 52.5

Average hourly dereciation (Rs.) 47y 57
(b)|Hourly Repair Charges

Average over lifetime (Rs.) 58.33
(¢) |O & M Crew Charges Nos, |Wages(Rs|Amount { Rg.)

Regular -

Foreman 0.25{ 10848.75 27°12.19

Operator 2.00 7442.3 147a84.60

Driver 0.00 7442.3 0.00

Mechanic 1.00 9525 9525.00

Electrician 0.00 7442.3 0.00

Supervisor 0.00f 12472.5 0.00

Total Monthly Wages of Regular Crew 27121.79

Casual

Chowkidar 0.50 5574.7.8 2787.19

Helper 2.0G0| 405C.g0 8100.00

Cableman 0.00 3000..00 G.GO

Beldar 0.00f 255'0.00 0.00

Total Monthly Wages of Casual Crew 10887.19

Total Direct Crew Charges/year 456107.70

Indirect Crew Charges (Regular-80%, Casual-5'5%) 332224.60

Total Crew Charges/year (Rs.) 788332.30

Hourly Crew Charges (Rs.) 358.33
(d}{POL and Energy Charges

F.H.P. of Engine 0

Hourly fuel cansumption (in litres) (0.5 0.00

C2= 1

Rate of Digsel (Rs./litre) 51.00

Cost of Diesel {Rs.) G.00

Power of Electric Motor (KW) 25

Hourly Energy censumption (KWi4) (0.75 3.30

C2= 0.8

Rate of Electricity (Rs./KWH) 4.50

Cost of Electricity (Rs.} 14.85

Rate of 100 cfm air 0.00

Cost of air for 250 ¢fm 0.00

Lubricants- 25% of fuel and 30% of elecricity charges 4,46

Houry POL and Energy Charges (Rs.) 19.31
(e)[Miscellaneous Charges (10% of Répair Charges) 5.83

Hourly Use Rate of the Equipment 482 .37

[(a) + (b)+ {c) + (d} + {&)] Say: 483
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ADDITIONAL UNGATED SURFAGE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I| HE PROJECT (100,mw)

8

{a)

B

©

()

Crawler Dozer, 320 HP

Cost of Equipment {Rs.) 14000000
Scheduied Life in years 12
Scheduled Life in hours 16000
Life time repair provision (% of Cost of Equipment) 240
Estimated annual operational hours 1200
Depreciation
Hourly dereciation wrt life in years 875, oo
Hously dereciation wrt fife in hours 78750
Average hourly dereciation (Rs.} 831.25
Hourly Repair Charges
Average over lifelime (Rs.) 2100.00
C & M Crew Charges Nos. [Wages(Rs.) |Am gynt (Rs.)
Regular
Foreman 0.25 10848.75 2712.19
Operator 1.00 10000.00 10000.00
Driver 0.00 7442.3() 0.00
Mechanic 0.25 86,5 2381.25
Electrician 0.00 74442 3 0.00
Supervisor 0.00 124725 0.00
Chowkidar 0.25 6%,68.625 1642.16
Total Monthly Wages of Reguiar Crew 16735.59
Casuati
Helper 7.00]1 4050 4050.00
Cabteman 0.00) 3000 0.00
Beldar | 0.00 2550 0.00
Total Monthly Wages of Casual Crew 4050.00
Total Direct Crew Charges/year 24942713
Indirect Crew Charges {Regular-80%, Casual-55%} 187391.70
Total Crew Chargesiyear (Rs.) 436818.83
Hourly Crew Charges (Rs.) 364.02
POL and Energy Charges
F.H.P. of Engine 320
Hourly fue! consumption (in litres) C1= 0.57 40.13

cC2= 1
Rate of Diesel (Rs.fitre) 31.66
Cost of Diesel (Rs.) 1270.62
Power of Electric Motor (KW) 0
Hourly Energy consumption (KWH) C1= 0 0.00

Cz= 0

Rate of Electricity (Rs./KWH) 4.00
Cost of Electricity (Rs.) 0.00
Lubricants- 25% of fuel and 30% of elecricity charges 317.66
Hourly POL and Energy Charges (Rs.) 4588.28
Miscellaneous Charges (10% of Repair Charges) 2410.00
Hourly Use Rate of the Equipment 5093.54
[(a) + (b)+ () + {d) * (e)] Say 5094
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-II HE PROJECT (100MW)

9 Excavator, 2.0 cum bucket

Cost of Equipment (Rs.) 800G000
Scheduled Life in years 12
Scheduled Life in hours 15000
Life time repair provision (% of Cost of Equipment) 125
Estimated annual operational inours = 2200

(a)|Depreciation

Hourly dereciation wrl life in ye:ars 272.73

Heurly dereciation wrt life in hours 480.00

Average hourly dereciation (R} 376.36
(b)|Hourly Repair Charges

Average over lifetime (Rs.} 666.67
(c) {O & M Crew Charges Nos. [Wages{Rs.) |Amount{Rs.)

Reaular

Foreman 0.50 10848.75 5424.38

Operator 2.00 10000.00 20000.00

Driver 0.00 74423 0.00

Mechanic 0.50 9525 4762.50

Electrician 0.00 7442.3 0.00

Supervisor 0.00 12472.5 0.00

Chowkidar 0.50 6568.625 3284.31

Total Monthly Wages of Reguiar Crew 33471.19

Casual

Helper 2.00 4050 8100.00

Cableman 0.00 3000 0.00

Beldar 0.00 2550 0.0

Total Monthiy Wages of Casual Crew 8100C.00

Total Direct Crew Charge:s/year 498854.25

indirect Crew Charges ([Reguiar-80%, Casual-55%}) 374783.40

Total Crew Charges/year (Rs.) 873637.65

Hourly Crew Charges (Rs.) 397.11
{d}{POL and Energy Charges

F.H.P. of Engine 240

Hourly fuel consumption (in litres) Ct= 0.5 26.40

C2= 1

Rate of Diesel (Rs./litre) 31.66

Cost of Diese! (Rs.) 835.94

Power of Electric Motor (KW) 0

Hourly Energy consumption (KWH) C1= 0 0.00

C2= 0

Rate of Electricity (Rs./KWH) 4.00

Cost of Electricity {Rs.) 0.00

Lubricants- 25% of fuef and 30% of elecricity charges 208.¢8

Hourly POL and Energy Charges (Rs.) 1044.92
{e){Miscelianeous Charges (10% of Repair Charges) 66.67

Hourly Use Rate of the Equipment 2551.73

[(a) + (b)+ (c) + (d) + ()] Say: 2552
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ADDITIONAL UNGATED SURFACE SPILLWAY IN NON-OVERFLOW BLOCKS OF MALANA-I} HE PROJECT {1100MW},

10 Dumper18/207T

Cost of Equipment (Rs.} 4000000
Scheduled Life in years 10
Scheduled Life in hours 12000
Life time repair provision {% of Cost of Equipment) 175
Estimated annual operationai hours = 2200

(a)iDepreciation

Hourly dereciation wrt life in years 163.64

Hourly dereciation wit {ife in hours 300.07

Average hourly dereciation (Rs.) 231.82
(b)|Hourly Repair Charges

Average over lifetime (Rs.} 583.33
(c) |O & M Crew Charges Nos. |Wages(Rs.} |Amourt(Rs.)

Regular .

Fareman 0.25 1084875 2712189

Operator 0.00 7442.3 0.00

Driver 2.00 7442.3 14884 60

Mechanic 0.33 9525 3143.25

Electrician 0.00 7442 3 0.00

Supervisor 0.G0 124,72 5 0.00

Chowkidar 0.33 65/38. 625 2167.65

Total Monthly Wages of Regular Crew 22607.68

Casual

Helper 2.00 4050 8100.00

Cableman 0.00 3000 0.00

Beldar 0.00 2550 0.00

Total Monthly Wages of Casual Crew 8100.00

Total Direct Crew Charges/year 37208221

Indirect Crew Charges (Regular-80%, Casual-55%) 273373.76

Total Crew Charges/year (Rs.) 64546597

Hourly Crew Charges (Rs.) 293.39
(d){POL and Energy Charges

F.H.P. of Engine 200

Hourly fuel consumption (in litres} C1= .3 13.20

Cz2= 1.0

Rate of Diesel (Rs./litre) 31.66

Cost of Diesel {Rs.) 417.97

Power of Electric Motor (KW) 0

Hourly Energy consumption (KWH) C1= 0 0.00

C2= 0

Rate of Electricity (Rs./KWH) 4.00

Cost of Electricity (Rs.) 0.00

Lubricants- 25% of fuet and 30% of elecricity charges 104.49

Hourly POL and Energy Charges (Rs.) 522.46
{e}{Miscellaneous Charges {10% of Repair Charges) 58.33

Hourly Use Rate of the Equipment 1689.34

[(a) + (B)t (c) * (d) + (e}] Say: 1690
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No. J-12011/21/2005-IA-1 (R) Pt.
Government of India
Ministry of Environment, Forest & Climate Change
{TA. I Division)

Indira Fraryavaran Bhawan
3 Floor, Vayu Wing

Jor Bagh Road

New Dethi-110 003

Dated: 05™ August 2019

To
M/s Everest Power Private Limited
First House, Bhumian Estate,
Nav Bahar Bhumian Road
Chotta Shimla, Shimla-171002

Sub: 100 MW Malana IT HEP, Kultu, Himachal P-radesh by M/s Everest Power Private Limited at
Himachal Pradesh — regarding amendment. in Environmental Clearance.

Sir,

This has reference to your online application No. [A/HP/RIV/94369/2005 dated
05.02.2019 and letter dated 27.11.2018 on the above-mentioned subject.

2. The Malana - II Hydroelectric Power Project is an operational Run-of the River scheme,
located in the Malana Nallah, a tributary of Parbati River in the Beas Basin, near the Malana village
of Kullu District, State of Himachal Pradesh, India. The Ministry of Environment, Forest &
Climate Change has accorded Environmental Clearance (EC) to Malana-II Hydroelectric Project
(100 MW) on 21* June, 2005.

3. In view to provide additional safety measures in the existing dam structure due to flash
floods on account of changing climatic conditions, Directorate of Energy (DoE), Government of
Himachal Pradesh (GoHP) directed Everest Power Private Ltd (EPPL) for preparation of Detailed
Project Report for execution of additional spillway. DPR, along with the Physical Mode] Study
carried out by IIT, Roorkee for additional spillway was submitted to DoE, GoHP in November,
2017. Subsequently, DOE has approved the DPR for construction of the additional spillway
without changing the salient features of the project vide its letter dated 02.02.2018. Therefore,
following amendment in EC dated 21.06.2005 is requested from MoEF&CC:

Components l Project Features
(iif) Spillway Bays
a) Type & Size

1. Breast wall type | 2 nos of bays (4m x 5.5 m)
2. Surface type 7 bays (6.25m x 2 m)

b) Spillway:
1. Breast wall type | Chute Spillway

/ 2. Surface type Chute Spillway
‘d\/’c) Crest Level:

1




Components Project Features
1. Breast wall type | EL. 2514.50m

2. Surface type El 2543.00m
d) Type of Gates:
1. Breast wall type | Radial gates operated by Hydraulic
2. Surface type Un-gated

s Your proposal for an amendment in EC dated 21.06.2005, in view of construction of
additional spillway to provide additional safety measures in the existing dam structure -was
considered by the Environment Appraisal Committee (EAC) for River Valley and Hydro I jectric
Power Projects (RV&HEP) in its 23 meeting held on 23.04.2019. The EAC duly considiered the
relevant documents submitted by you and have recommended for an amendment in EC with
respect to additional Spillway as mentioned in para no. 3 above. Accordingly, the Minig,iry hereby
accords an amendment in EC dated 21.06.2005 with following additional conditions’,

i 18500 m® of muck so generated to be disposed of only at the ‘iesignated muck

disposal sites (AMDS-2).

i, Construction work to be carried out during daytime only and ‘less noisy equipment
be used for construction work so as to not to disturb any wi'dlife in the area.

iii.  Other statutory permissions/clearances as required for the construction work be
obtained from other Statutory Authorities.

iv.  Minimum e-flow be maintained as per the reconmymendation of Beas River Basin
Studies.

5. All other terms and conditions as stipulated in environmental clearance letter No. J-
12011/21/2005-1A-1 (R) dated 21.6.2005 shall remain unchanged.

F 6. This issues with approval of the Competent Authority.
Yours faithfully,
(Q X b"a
(Dr. 8. Kerketta)
Director, IA.I
Copy to:

1. The Secretary, Ministry of Power, Shram Shakti, Bhawan, Rafi Marg, New Delhi-1.

2. The Secretary, Ministry of Jal Shakti, Shram Shakti Bhawan, Rafi Marg, New Delhi -3.
3. The Addl. PCCF(Central), Regional Office, Ministry of Environment, Forest & Climate

Change, Bays No 24-25, Sector - 31 A Dakshin Marg, Chandigarh — 162 022,

4. The Member Secretary, Himachal Pradesh Pollution Control Board, Phase-lII, Him
Parivesh, New Shimala -171009.

Sr. PPS to JS (GM)
NIC Cell — for uploading in MOEI’s website.
7. Guard File.

& ba

e
(Director, IA.])
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wpg g S Government of India
fgegt hamry / Ministey of Power
Fawr R e £ Centeal Eleetricity Authority
guir A ud e i
Svsiem Planning & Project Appraisal Hvision
Fm o, A A 3/ Sewa Bhawan, RK Puvam
o feedt / New Delhi - FH0066
FEEe / Websife @ wws con nic.in

Pl Q00 1608

No. 1/9/SP&PA-1 2/ Dated: 04/02/2013-

As per list enclosed-

Sub: Minutes of the 31% Standing Committee meeting on Puvyer System Planning
of Northern Region held on 2" January 2013 N

The 31° meeling of the Standing Commnuttee on Power System Planming of
Northern Region fwas held on 02 01,2013 2 F’OWERGR!D Curgaon The min y
the meeting has been upioaded on CEA websii ¢ L (path 1o ace
wing specific doc,;umem ipower system related re;;orts ! Standing commitiee on power
system planning / northern region).

The minutes of the connectivity and long fernm open access meslng held on
02 01,2012 shall be given separately and uploaded shortly.

Yours faithtuih
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List of Addresses-

1 - Member Secretary
NRPC
18-A Shajeed Jeet
Singh Sansanwal Marg,
Katwaria Sarai,
New Dethi- 110016
(Fax-01 1-268652086)

7. Director (Transmission)
UPPTCL, Shakti Bhawan
Extn,3rd floor,

14, Ashok Marg,
Lucknow - 226 001
(Fax-0522-228841 0)

29\

} 13. Development

. Commissioner (Power),
Civil Secretariat,
JAMMU - 180 001
(Fax-0191-2545447,
2530265)

2. Director (Projects)
NTPC, NTPC Bhawan,
Core 7,
Scope complex- 6,
Institutional Area,
LodhiRoad,
New Delhi - 110003
(Fax-01 1-24361018)

8. Director (Projects)
PTCUL, Urja Bhawsn,
Campus, Kanwali FHoad
Dehradun- 248007,
Uttarakhand
(Fax-0135-276/3431)

14, Member (Power)
BBMB, Sectot-19 B
Madya Marg,
Chandigarh-1 60019
(Fax-01 72-2549857)

3. Director {Technical}
NHPC Office Complex,
Sector - 33, NHPC,
Faridabad - 121 003

(Fax-0129-2277941)

9. Director {Or.erations)
Delhi Transco Ltd.

New Delni - 11 0 002
(Fax-01 1-23234640)

Shakti Saadan, Kotla Marg,

15. Chief Engineer
{Transmission)

NPCIL,9- §-30

Vikram Sarabhai Bhawan,
Anushakti Nagar,

Mumbai - 400 094
(Fax-022-25893570,

Plot no. 2, Sector - 29,
Gurgaon-122 001
1Fax-0124-2571932

Transmission corporation
Ltd. (PSTCL), Head Office
The Mall

Patiala - 147 001

(Fax-0 1 75-230401 7))

25563350)
4. Director (Projects) 10, Director(Technical) 16. Chief Engineer
POWERGRID, Punjab State (Operation)
Saudamini, Ministry of Power, UT

Secretariat, Sector-¢ D
Chandigarh - 161 009
(Fax-01 72-2637880)

Director (Technical)
RRVPNL, Vidyut
Bhawan, Jaipur

Pin - 302 005.

Fax 0141-2740794

1 1. Director (Technical)
HVPNL
Shakti Bhawan,
Sector -6
Panchkula - 134 109
{Fax-01 72-2560640)

17. Managing Director,
HP PowerTransmission
Corporation Lid.
Barowaltas, Khalini,
SHIMLA-171002

(Fax-01 77-2623415

6. Director{Technical)
HPSEB Ltd.
Vidyut Bhawan,
SHIMLA-171004
(Fax-01 77-2813554)

12. Director(Technical)
THDC Ltd.
Pragatipuram,
Bypass Road,
Rishikesh- 249201
Uttaranchal

(Fx-0135-2431519)




Minutes of 31% Standing Commiti ee Meeting on Power System Planning of
Northern Region held on 2" Janue,ry 2013 at POWERGRID, Gurgaon

List of participants is enclosed.

Member (PS), CEA welcomed the participants of 31% Standing Committee Meeting of
Power System Planning of North.ern Region and thanked them for their presence in
the meeting. He asked Director (SP& PA), & CTU to take up the agenda items for
discussion.

h

1
1. Confirmation of mimutes of 30 Standing Committee Meeting held on
19.12.2011

Director (SP&PA) stated that Minutes of. 30" meeting were uploaded on CEA website
and intimation in this regard was sent .o members vide CEA letter no. 1/9/SP&PA-12/
dated 20/1/12. He mentioned that thee observation of RRVPN regarding LILO of an
existing ISTS line for providing ¢ onnectivity to new generation project, has been
included in the agenda and would be discussed later in the meeting along with the
other agenda issues,

Regarding NLDC observation on adequacy of interim arrangement agreed for
evacuation of unit =1 of Rihand-III (2x500 MW) TPS under N-1 contingency,
Director (SP&PA), CEA informed that minutes clearly indicate that agreed system 1§
adequate for evacuation of unit-1 generation under normal operating conditions only.

Director {Projects), Powergrid stated that NTPC must provide proper SPS on Rihand
Generation station to take care of N-1 contingency. NTPC agreed for the same.

NTPC requested that Rihand-II may be treated on par with other ISGS generation in
Singrauli-Rihand generation complex and schedule of all generations may be done
proportionately. Members agreed to the request.

NLDC had also observed that augmentation of ICTs at Ludhiana and Moga would
result in transformation capacity of more than 1000 MVA at both substations and new
substations should be planned instead of augmenting ICTs at existing substations. In
this regard, Member (PS), CEA mentioned that augmentation of transformation
capacity is more than I000MVA at certain locations due to non-availability of land
and due to high concentrated load growth in this area.

As no other comment was received from members, the minutes of 30" Standing
Committee meeting were confirmed.

2, Reliability of Power Supply to J&K

Director (SP&PA), CEA stated that presently the power supply to the Valley is
through Kishenpur-Wagoora 400kV D/c, Kishenpur-Pampore 220kV Dj/c and
Udhampur-Pampore 132kV D/c and there was a complete collapse of power supply to

Page I of 58
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Kashmir Valley on 6 ] & 7 Jan. ‘12 due to heavy snowfall and break down / tripping
of all three existing links between Jammu region & Kashmir valley.

Tn this regard, PDD, J&K informed that all the existing and und fer construction lines
are touted through Udhampur — Batote — Banihal- Peerpanj al pass. The common
corridor of existing transmission lines is highly prone to sne v storms, landslides and
other natural calamities making power supply to the Kashm ir valley very vulnerable.
Last year the valley was plunged into darkness for 72 hoours due to one such snow
storm. Further PDD, J&K representative also stated that power supply to Jammu and
Kashmir is basically through 400/220 kV Kishenpur subsstation and there is immediate
need for providing an alternate route for transfer of “power from Jammu region to
Kashmir valley. In addition, PDD J&K had informed that high load growth is
anticipated in northern part of Kashmir and to cater to projected loads, a 400/220 kV
substation at Amargarh (in North Kashmir area) ma y be planned.

Keeping above in view following transmission sy:stem was proposed:

¢ Jullandhar — Samba 400 kV D/c
¢ Samba —-Amargarh 400 kV D/c
¢ LILO of both circuits of Uri ~ Wagoora 400 kV D/c line at Amargarh

o FEstablishment of 2x315 MVA (7x105 MVA), 400/220 kV GIS S/s at
Amargarh

PDD, J&K proposed that the new 400 kV D/c line may be routed through a different
comridor i.e. via Akhnoor, Rajouri andt Mogul Road. This would have dual benefit i.c.
the line would be constructed through a different corridor which is away from the
existing line corridor as well when the demand in Akhnoor / Rajouri increases, the
new 400 kV substation can be established by LILO of proposed 400 kV Samba —
Amargarh line.

Director (SP&PA), CEA informed that as decided during the 30[h SCM, a committee
comprising of CEA, POWERGRID, NHPC, PDD J&K and JKSPDC visited J&K to
assess the feasibility of transmission corridors for evacuation of power from the
generation projects located in Chenab valley. The committee also looked into the
feasibility of implementing a new transmission corridor through Moghul Road. It was
observed that a wild life sanctuary located near Shopian is enroute of the Moghul
Road. Further, the mountains have loose rocks and construction would be difficult.
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Member (PS), CEA mentioned that the proposed transmission works would be
implemented through Tariff Based Competitive Biddirag (TBCB) route. He requested

PDD, J&K to extend all the possible assistance to thez implementing agency.

PDD, J&XK assured that they would provide all th'e necessary assistance and support
for obtaining requisite clearances form J&K Gove mment.

RVPN stated that the proposed scheme should be implemented by PDD, J&K.
Director (projects), POWERGRID explained the.t the proposed scheme is necessary to
provide reliable feed to J&K from the grid anc} therefore members may consider this
scheme under ISTS. He also mentioned thiat keeping in view the difficulties in
construction of the 400 kV Samba —~Amargarh )¢, the scheme may be taken up in
two parts for ease of execution. He further stated that Amargarh was close to Uri and
getting corridor for LILO would be diffi cult. Accordingly it was agreed that muld-
circuit towers would be used near Amar garh substation for LILO work and new line

termination.

It was discussed and decided that comsidering the above works to be implemented
through Tariff Based Competitive Bidding route it would be taken as a system
strengthening scheme of NR as given below:

NRSS-XXIX
¢ LILO of both circuits of Uri — Wagoora 400 kV D/c line at Amargarh
o Establishment of 7x105 MVA, 400/220 kV GIS substation at Amargarh
» Jullandhar — Samba 400 kV D/c
e Samba —Amargarh 400 kV D/c routed through Akhnoor & Rajouri

Members agreed with the above proposal.

3 Delinking of RAPP - Shujalpur 400 kV D/c line with RAPP 7&8
generation RAPP

Director (SP&PA), CEA stated that RAPP — Shujatpur 400 kV D/c line was approved
as the associated transmission system of RAPP-7&8 in the 29" SCM held on
29/12/10. After the grid collapse of July 2012, it was observed that strengthening of
West — North interconnections are required to be taken up on priority. As such it is
proposed to delink RAPP - Shujalpur 400kV Djc line from RAPP 7&8 generation for
its early implementation.

RRVPNL informed that RAPP/Kota area already experiences high voltages and
addition of lines without generator may further aggravate the high voltage problem.

Page 3 of 58
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POWERGRID informed that 50 MVAR line reactors have been proposed at both ends
of 400kV RAPP-Shujalpur D/c and the line would be adequately compensated. The
line reactors at Shujalpur and bays for termination of the kine at Shujalpur end would
be taken up by POWERGRID while reactor and bays for termination of line at RAPY.
end are in the scope of M/s NPCIL.

NPCIL informed that the bays and 125 MVAR bus reactors at RAPP gers.pation
switchyard would be available by June’15 and RAPP generation is now exrected by
Febh'16.

Member (PS), CEA stated that the above line is being implemented, under Tanff
Based Competitive Bidding and likely to be commissioned by Feb 201 ¢,

Members noted the ahove.

4, Provision of 400 kV line bays at Srinagar S/s (PT CUL) for terminating
400 kV Srinagar-Tehri pooling point D/c line

Director (SP&PA), CEA stated that 400kV Srinagar (P, CUL)- Tehri pooling station
Dfc (Quad) line was agreed during the 29" SCM as regional strengthening scheme
and the line was to be taken up through Tariff based ‘Competitive bidding route. While
processing the scheme for implementation, it vyas gathered that there are space
constraints at Srinagar substation of PTCUL and, to assess the availability of space, a
joint visit of CEA and POWERGRID was undertaken on 11-12" Apr.’ 12 to study the
feasibility of construction of 400kV line bays at Srinagar substation for termination of
the line. He also informed that during the vite visit, it was observed that at Srinagar
A00/220 KV substation (under construction) of PTCUL, sufficient space is not
available in the switchyard for accommodating two nos of 400 kV AIS line bays. Two
nos. 400 kV line bays can however be accommodated in available space, if the same
are constructed as GIS bays. Under such scenario bus extension through GIS duct
would be required.

Director (Projects), Powergrid mentioned that the generation projects in Uttarakhand

are delayed and in view of this, the above line is deferred for the time being.

Members noted the above,

5. Construction of four (4) nos. 400 kV line bays at 400/200 kV Sub-station
of PTCUL at Kashipur

Director (Projects), POWERGRID stated that the construction of 400 kV Bareilly-
Kashipur D/c line & 400 kV Kashipur- Roorkee D/c line was agreed as a part of
NRSS-XXI during 27" SCM of Northern Region held on 30.05.09. For termination of
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these lines, four (4) nos. 400 kV bays are to be constructed at 400/220 kV Kashipur
substation of PTCUL. These transmission lines are under construction whereas the
MOU for construction of 400 kV bays at 400/220 kV Kashipur sub-station could not
be finalized till date in spite of regular interactions with PTCUL. It was further
informed that PTCUL had proposed that the bays may be constructed 'py
POWERGRID and 15% of total cost may be paid to them as supervision charges.

POWERGRID stated that the entire works of design, engineering, procurer jent &

erection of above bays at Kashipur S/s will be done by POWERGRID and  ag guch
PTCUL should not ask for any charges for this work.

Member (PS), CEA advised PTCUL not to ask for any overhead charges for the line
terminating bays to be implemented under 1STS scheme by POWER( SRID, as the
scheme is for the benefit of State. He further mentioned that PTCUL ' may modify its
practices to be followed for the ISTS system planned in the sta' e (o this effect.
PTCUL agreed for the same.

POWERGRID also informed that 400 kV D/c Bareiily-Kas'nipur & 400 kV Dic
Kashipur-Roorkee line sections are in advanced stage, of construction and
implementation of bays at Kashipur may take some time /nd therefore proposed to
directly, connect Bareilly-Kashipur 400 kV D/c & Kashipt yr-Roorkee 400 kV D/e line
sections, temporarily bypassing Kashipur till the tme, bays at Kashipur are
implemented. With the commissioning of bays at ¥{ashipur LILO of the line at
Kashipur would be taken up.

Members agreed for the above proposal.

6. Yvacuation of Power from Malana-1]

Director (SP&PA), CEA stated that the eva cuation of power from Malana-11 HEP was
planned by LILO of one circuit of AD F.EP — Nalagarh 220 kV D/c line of M/s AD
Hydro at 220/132kV Chhaur substation of M/s Everest Power Pvt. Ltd (EPPL) and
power from generation project was to be injected at Chhaur S/s through a 132 kV D/fc
line. Further, AD HEP — Nalagarh 220 kV D/c line is not adeguate for reliable
evacuation of power from both the projects especially under contingency condition,
In the 30" Standing Committce Meeting of Northern Region, it was agreed to
construct a 220 kV D/c line from 220/132kV Chhaur to Parbati Pooling Station
enabling injection of power from Malana-II HEP at Parbati Pooling Station (ISTS).
From Parbati Pooling Station, power can be evacuated over ISTS system. It was also
decided to provide 2 nos. of 400/220 kV, 315 MVA ICTs (7x105 MVA single phase
units) alongwith 4 nos. of 220 kV tline bays (2 bays for M/s EPPL and 2 bays for
HPPTCL).
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He further mentioned that HPPTCL had informed that only one 220 kV line ¢ould be
constructed from Chhaur to Parbati Pooling Station due to ROW conyraints and
HPPTCL also intends to inject about 170 MW power from Small HTps at Chhaur
substation for its further transfer to Parbati Pooling station. As, guych, HPPTCL
proposed that they would construct the 220kV D/c line from C hhaur substation to
Parbati Pooling station for which funds are also being tied v,p with ADB. Further,
HPPTCL would also take up the ownership of 132/220 kv Chhaur S/s from M/s
EPPL to make it a part of their STU system. '

Member (PS), CEA enquired HPPTCL about the expected commissioning schedule of
the above 220kV line. HPPTCL informed that the sanv: would be ready by 2015.

POWERGRID stated that Malana-II generation is di rectly connected to ISTS grid, for
which Long Term Open Access has been processt:d and granted by CTU. Incase this
line is constructed by HPPTCL (STU), the direci. connectivity of Malana-11 with ISTS
would be lost and M/s EPPL would have to fogar STU charges in addition to PoC
charges.

Member (PS) stated that under proposed proposal Malana-II would be treated as
State-embedded generator and would have: to pay applicable charges accordingly. He
enquired M/s EPPL for their consent to the above proposal.

M/s EPPL informed that they are agreeable 1o the proposal and they would sort out all
commercial issues with HP.

While finalizing the proposal it was also decided that 400/220 kV, 2x315 MVA ICTs
(7x105 MVA single- phase units) slong with the associated bays and 2 nos. of 220
kV line bays would be provided at Parbati pooling station (PG) under ISTS
scheme and since it is augmentation work in existing switchyard of POWERGID
S/s, the same would be carried out by POWERGRID.

Members agreed to the above proposal.

7. LILO of Gladini — Hiranagar S/c line at Samba 400/220 kV substation

POWERGRID stated that 220 kV Sama — Jammu (Gladini) S/¢ line was implemented
as a part of Salal transmission system (ISTS) and subsequently, LILO of this line at
Hiranagar was carried out by PDD J&K at their cost. POWERGRID informed that
PDD J&K intends to LILO Gladini — Hiranagar section of this line at 400/220 kV
Samba substation of POWERGRID for meeting load requirement of the area. As this
line is a part of ISTS system, therefore the proposal to LILO Gladini — Hiranagar
section of the line at 400/220 kV Samba substation of POWERGRID was put up to
Standing Committee for consideration.

Members agreed to the proposal.
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8. Space at 400/220 kV Roorkee (Puhana) substation(POWERGRID) for
establishing 220/33 KV substation of PTCUL

Director (SP&PA), CEA stated that during the 30lh SCM , PTCUL had informed 10 41
there are severe Right- of- Way constraints in the vicinity of the 400 kV Ror yrkee
substation, due to which it was not possible to construet 220kV double cir_yit line
from this substation and therefore PTCUL had proposed to set up their 7_20/33 kV,
2x50 MVA S/s in the premises of POWERGRID’s 400/220 kV Roorkee gubstation. A
team of representatives from CEA, DTL, RVPNL, PTCUL and POWF.RGRID visited
Roorkee 400/220 kV substation and observed the following:

« It is not feasible to accommodate the two nos. of 220/33 kV 18 nsformers along with
33 kV bays and control facilities in the vacant land available outside switchyard area
within the boundary of POWERGRID substation.

« Committee also looked into the feasibility of taking oul¢ 220 kV overhead feeders &
found that the 220 kV overhead line is not feasible ev en with gantry structure & pipe
bus as adequate clearances are not available.

« The only feasible option is to take 220 kV -utlets through 220 kV underground
cables. The laying of cable would involve crosssing State owned Roorkee — Dehradun
Road adjacent to 400/220 kV POWERGRIL substation. The width required for laying
2 circuits of 220 kV cable would be approx. 1.6 meter. Committee does not envisage
any constraint in implementation of this option.

PTCUL informed that they had revisited the proposal and is of the view that space is
available for 220/33 kV Transformers within Roorkee substation.

RVPNL stated that during the site visit the team had analyzed the overall feasibility
and thereafter suggested PTCUL to go for 220 kV cables for immediate take off of
outlets from 400/220 kV S/s.

Member (PS), CEA stated that the available space at 400/220 kV Roorkee S/s(PG)
should not be consumed for accommodating 33kV distribution feeders. He advised
PTCUL to take up outlets through 220kV cables in the immediate vicinity of 400 kV
substation and thereafter 220 kV overhead line could be taken up to their 220/33 kV
substation. Further, in case of non-availability of adequate land, PTCUL may
establish 220/33 kV substation as GIS.

Members agreed to the above,
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9. Taking up of Transmission system of Singrauli-III TPS (1x¥ )0 MW) as
System Strengthening Scheme

th
Director (SP&PA), CEA stated that during the 29 Standing Com’ mittee Meeting of
Northern Region, following transmission system was planned for evacuation of power
from Singrauli —[IT TPS (1x500 MW)

» Singrauli — Allahabad 400 kV S/c (due to ROW constraint's, about 50 km section of
Singrauli-Allahabad line to be strung on existing 400 kV' Djc rower from Singrauli
end)

« Allahabad - Kanpur 400 kV D/c

POWERGRID informed that NRLDC had mised concerns for transmission
constraints in the existing Rihand / Singrauli / A npara /Obra complex. Additionally,
from Meja TPS one 400 kV D/c line was planted only up to Allahabad, considering
that Allahabad — Kanpur 400 kV D/c line vyould be available in the matching time
frame which would facilitate power evacuation from Meja also.

Member (PS), CEA stated that considering the requirement of transmission system
from Singrauli/Rihand/Obra/Anpara complex as well as power transfer requirement
beyond Allahabad, the above identified transmission scheme may be taken up as
system strengthening scheme.

Accordingly, following was agrec:d under Northern Region System Strengthening
Scheme- NRSS XXX:

» Singrauli — Allahabad 400 kV S/c (due to ROW constraints, about 50 km section of
Singrauli-Allababad line to be strung on existing 400 kV D/c tower from Singrauli
end.). Strengthening of existing towers, wherever required shall also be carried out

« Allahabad - Kanpur 400 kV D/¢

It was further agreed that the above scheme may be implemented by POWERGRID as
its BPTA was agreed before the cut-off date of Tariff Based Competitive Bidding and
now only the name of the scheme is changed.

Members agreed to the proposal.

10.  System strengthening to overcome constraints in Northern Region
a) High loading in Nathpa Jhakri - Nalagarh lines:

POWERGRID stated that from the operation expertence, it has been observed that
during the paddy season loading on 400 kV Nathpa Jhakri — Nalagarh — Patiala lines
remains on the very high side i.e. in the range of 800 MW per circuit and outage of
one circuil in this cormidor results in the overloading on the remaining circuit, thus
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endangering the grid security whereas loading on Nathpa Thakri — Panchkula -
Abdullapur line remains on the lower side:. To alleviate this problem. it is necessary to
provide alternate supply to Patiala.

Studies were carried out with Panchkels — Patiala 400 kV D/c line to meet this
requirement. From the results of the stidies, it is observed that this line provides a
relief to Nathpa Jhakri - Nalagarh lins as well as help during the contingency of
outage of one circuit Nuthpa Jhakri — Nalagarh 400 kV line. The study results are
given at ANNEX-HIL.

POWERGRID informed 400 kV Farcham Wangtoo — Abdullapur D/c line is
constructed with Quad conductor and in order to increase loadability of this line for
better sharing of load, iit was propesed to provide 40% series compensation on 400
kV Karcham Wangtoo -- Abdullapur D/c line. This would not only improve the
loadability of Karcham Wangtoo — Abdullapur 400 kV D/c but also help in
reducing the osciltations.

HVPNL stated that there might be R-o-W issue for this line and they have aiso
planned 220kV lines from Panchkula. There is already constraint in the area as forest
area fall en-route of lines f'rom Panchkula 5/s.

The scheme was discussed and it was agreed that multi circuit towers for 400 and
220kV lines emanating from Panchkula S/s would be considered to optimally utilize
the R-0-W, in consultation with HVPNL (here it is to mention that 220 kV line to UT
Chandigarh is also being planned which may also be taken up on the Multicircuit
towers in forest area depending upon the requirement & feasibility).

NLDC stated that this line is an urgent requirement for reliable evacuation of power
from Karcham Wangtoo / Nathpa Jhakri complex and should be implemented on
priority by Powergrid on compressed time schedule.

Members agreed to the above proposal.

b) Constraint in 400 kV Unnao-Panki 5/C line

Director, CEA explained that 400 kV Unnao-Pank: S/c line forms a vital link in the
several grand loops of EHV lines from Kanpur-Panki-Unnao- Lucknow in the Central
U.P. and Moradabad- Muradnagar —Muzaffarnagar -Meerut- Mandaula -Bawana-
Bamnauli-Ballabhgarh. As informed by NLDC the loading on the line often remains
to 600-700 MW,

POWERGRID menticned that 400 kV Lucknow substation (PG) is connected
strongly with Unnao S/s and 400 kV Kanpur S/s(PG) with 400 kV Panki S/s of
UPPTCL. Both Kanpur and Panki S/s are important for import of power from Eastern
Region. A strong inter-connection between Kanpur and Lucknow S/s would improve
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the reliability of the grid. Accordingly, POWERGRID proposed Luckno* v (PG)-
Kanpur {New) (PG) 400kV D/c line. The study results are given at AT INEX-IV.
NRLDC stressed that the proposed line is very much required for r eliable Grid
Operation.

Member (PS), CEA stated that considering the Lucknow(PG)-Kz npur (New)(PG)
400kV D/c line is necessary from Grid security point of view and therefore it should
be taken up urgently by POWERGRID on compressed time s chedule,

Members agreed to the above proposal.

c) Additional Corridor to Amritsar

CEA stated that 400/220 XV Amritsar substation is having 2x315 MVA
transformation capacity and considering the lcad growth in Amritsar area,
augmentation of transformation capacity by 1x500, MVA is under implementation. At
present Amritsar S/s is being fed by a 400 kV S/c line from Jullandhar and is also
going to be connected with Parbati Pooling station by a 400 kV D/c line. In addition,
as part of PSTCL system, 400 kV Makhu — A mritsar D/c line is being constructed for
providing connectivity of STU grid with IST'S grid.

POWERGRID stated that although, Amri‘isar S/s is planned to be connected to Parbati
Pooling station and Makhu (PSTCL substation), however the power supply to
Amritsar area would be mainly through Jullandhar 400kV substation as during
winters the generation of hydro projects would reduce to very low Jevels as well as in
case of low generation at Talwandi Saboo TPS, Makhu S/s may also draw power from
Amritsar. It is therefore necessary that power supply arrangement to Amritsar S/s is
augmented. It was further stated, HVDC station at Kurukshetra is being established
for supply of power from pit head generating stations of Chattisgarh. Accordingly, for
augmenting power supply to Amritsar S/s, following transmission works were
proposed to be implemented through Tariff Based Competitve Bidding as System
strengthening scheme of NR:

» 400 kV Kurukshetra - Malerkotla D/c line
« 400 kV Malerkotia — Amritsar D/c line

RVPNL enquired about the availability of space at Amritsar substation.
POWERGRID informed that space is available and if required they would implement
400kV GIS bays for extension in Amritsar station.

Members agreed to the above proposal.
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e) Augmentation of Transformation capacity at 400/220 kV B7 Jlabhgarh

substation

POWERGRID informed that a review of loading pattern of 400/2720 kV ICTs at
Ballabhgarh sub-station of POWERGRID during last one year ©,as revealed that
toading on all the ICTs operating at this substation had exceeded 7,50 MW on several
occasions and maximum loading on each ICT at the sub-statior, had gone up to 292
MW during January 2012.

In view of such increased loading pattern and to meet any «.ventuality in the event of
failure of anyone of the ICTs at the above sub-station, F:OWERGRID proposed for
augmentation of transformation capacity by replacing 3x315 MVA ICTs by 3x500
MVA ICTs to cater to N-1 contingency of ICT and{ to avoid cascade tripping of
remaining ICTs in service. The dismantled 315 MIVA ICTs was proposed to be
maintained as Regional spare after refurbishment.

CEA explained that the above requirement of aug'menting the transformation capacity
is to cater to the present load considering N-1 coatingency of outage of one 500 MVA
ICT. It was suggested that all four ICTs may be replaced with S00MVA ICTs.

RVPNL representative enquired about the adequacy of 220 kV bus capacity and
270kV outlets to utilize the proposed avgme ntation. HVPNL also enquired about the
bus capacity of Ballabgarh 220kV bus of BisMB,

Powergrid explained that augmentation of transformation capacity is being provided
to meet the growing power drawl on existing 220kV lines. Subsequently, the same
was checked and as per information quad tarantula conductor has been used for
220kV bus of Bailabhgarh (BBMB) S/s which has adequate capacity considering
above augmentation work. Regarding equipment rating no problem is envisaged and
in case of any modification required the same would be taken care during detailed
engineering.

After discussions, Members agreed to the above proposal.

f) Augmentation of Transformation capacity at 400/220 kV Mandola
substation

During 30™ meeting of the Standing Committee on Power System Planning of
Northern Region held on 19/12/11, augmentation of transformation capacity at
Mandola substation by Ix500MVA ICT was approved.

POWERGRID informed that due to the space constraint at the above substation, this
augmentation is not feasible. However looking into the load growth, it was proposed
to replace existing 3 nos. of 315 MVA ICTs with 3x500 MVA ICTs. The dismantled
315 MVA ICTs were proposed to be maintained as Regional spare after
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refurbishment. POWERGRID mentioned that most of the ICTSs at present are very old
now and may need to be replaced. During the discussions it was deliberated that all
the 4 ICTs at Mandaula should be replaced in line with the replacement of ICTs
at Ballabhgargh. It was also agreed that these ICTs may be kept as spare after
refurbishment. RVPNL suggested that in future, i’ required, these spare ICTs may be
given to states. POWERGRID stated that these ICTs shall be kept as regional spares
and shall be available for use by any NR constituent.

Members agreed to the above augmentation af. Mandaula S/s.

POWERGRID further informed that during the last Standing Committee Meeting
augmentation of Transformation capacity by 3x105 MVA 400/220 kV transformers
was agreed at Samba S/s. However 3 phase 315 MVA ICT capacity would be
provided at Samba S/s instead of 3x105 M'VA, as the substation is close to National
Highway and there are no transportation constraints. This would reduce the overall
cost of ICT.

Members noted the same.

AGM (08), POWERGRID also informed that with the increase in transformation
capacity at Wagoora, Kishenpur, Moga and Hissar, the 220 kV bus are required to be
replaced. After detailed deliberations it was agreed that POWERGRID may replace
the 220 kV buses as per requirement in line with augmented 400/220 kV
transformation capacity at the above substations.

) 220 kV BTPS — Ballabhgarh D/C

POWERGRID explained that 220 kV Ballabhgarh-Badarpur D/c line is a vital link
between BTPS and Ballabhgarh, which is used for inter-state power transfer. During
summer/ monsoon months the line is overloaded due to heavy import by Dethi to feed
South Delhi area. During winter off-peak period the line is overloaded due to export
of surples generation in Delhi. The line overloading has been highlighted by NLDC.

POWERGRID proposed that to take care of above, additional feed to South Delhi 1s
required to be planned directly from 765/400 kV Jhatikara S/s or some other suitable
source so as to reduce dependency of South Delhi load on 220 kV Ballabhgarh -
Badarpur line. Accordingly, Powergrid proposed a Voltage Source converter station
of 500MW connected through HVDC cable from 765/400 kV Jhatikara S/s.

DTL proposed a 400kV substation at Mehrauli to feed south Delhi area.

POSOCO stated that Samaypur-Mehrauli was planned earlier, but could not be
implemented due to severe R-0-W constraints. POSOCO further stated that while
carrying out the studies all old vnits of BTPS within Delhi should be considered as
de-commissioned and studies may be carried out,
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Member, CEA explained that Delhi has been requesting for evolving a composite
scheme for supply of power up to 2022. Member, CEA directed DTL to provide the
load, generation and system data on priority so that a comprehensive scheme g

evolved.

NTPC informed that BTPS wnits trip due to unbalanced loading this may also be

addressed in the studies.

1t was decided that CEA, CTU and DTL would carry out further studies &, jdentify the
space availability and submit the detailed proposal in the next meeting.

Keeping above (peint 10 (a to f)) and para 6, 11 17, 36 & 4'( in view, following
transmission works were proposed as Northern Regional ‘system Strengthening

scheme

NRSS-XXXI (Under Tariff Based Competitive ¥3idding)

» Establishment of a 2X315MVA, 40°'0/220 kV substation at Kala
Amb (refer para no-17)

+ LILO of both circuits of Karcharn Wangtoo — Abdullapur 400 kV
/e line at Kala Amb (refer -pa,ra no-17)

+  40% Series Compensation o'a 400 kV Karcham Wangtoo — Kala
Amb D/c line

« 400 kV Kurukshetra — Ma lerkotla D/c line
o 400 kV Malerkotla — Amaritsar D/c line

» Bay extension at existing / under construction substations of
POWERGRID, shal! be carried out by POWERGRID

NRSS-XXXII: By POWERGRID

400 kV Panchkula — Patiala D/c line (with 10 km on multi-circuits towers
in forest area near Panchkula for accommodating 220 ¥V D/c line for
power supply to Chandigarh)

400 kV Lucknow (PG) ~ Kanpur (New){PG) D/¢ line
LILO Dadri-Materkotla line at Kaithal S/s (PG) (refer para no.41)

LIT.O of both circuits of RAPP — Kankroti 400 kV D/c line at Chittorgarh
400/220 kV substation of RRVPNL (refer para no.36)

Conversion of SOMVAR line reactors at Kankroli end of RAPP-Kankroli
400kV line into bus reactor (Subject to space confirmation by RVPN )

{refer para ne.36)
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+ Augmentation of transformation capacity at 400/220 kV Ballabhgarh
substation by replacing existing 4x315 MVA ICTs with 4x500 MV 2,
ICTs. The 4x315 MVA ICTs were agreed be kept as regional spares a*;er
refurbishment.

+  Augmentation of Transformation capacity at Mandola by replact’ gg 4x315
MVA ICTs with 4x500 MVA ICTs. The dismantled 315 MVA, ICTs were
agreed to be maintained as regional spares after refurbishmer,

« Provision of 7x105 MVA, 400/220 kV ICT at Parbat; Pooling station
along with associated bays and two nos. of line bays. (r.efer para no. 6)

» Augmentation of 400/220kV, transformation cvipacity by S500MVA
ICT(4{h)at Sector-72 Gurgaon (PG} Substation (ref er para no. 11)

In case of space constraint for bay extension in any of, the existing substation, the
substation extension works would be carried out with G,IS equipment.

Members concurred the above proposal.

11.  Absorption/ transfer of power from Yhajjar Complex

CEA informed that Haryana has tied up a‘oout 3300MW power to be injected in
Jhajjar/ Mohindergarh/ Daulatabad area.

S.No. | Generation available in Jhajjhar complex Haryana
Alocation
! Adani Power to be injected at Dhanonda Substation by | 1424 MW
Feb. 2013
2 50% of IGSTPS (JThajjhar-T) (3X S500MW) 693 MW
3 MGSTPS(CLP Jhajjhar) (2X660MW) : 1188MW
3305MW

Presently, there are constraints in absorption of available generation/injection in
Jhajjar area (which is likely to continue in next 2-3 years) due to which power is being
injected into ISTS network. To mitigate the problem, joint studies were carried out by
CEA, POWERGRID and HVPNL and accordingly, the following system
strengthening was agreed to be implemented by HVPNL:
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» Establishment of a new 400/220kV, 2X315 MVA substation near 'Farukhnagar area
of Gurgaon by LILO of both circuits of 400kV Dhanonda- Daulatz pad D/e line

rd
e Augmentation with 400/220kV, 1X315MVA, ICT (3 ) at Kaboolpur(Rohtak) &
ICT (4™ ) at Daulatabad S/s - To meet outage of ICT

o LILO of 400kV Bahadurgarh - Bhiwani(PG) line at Kab,oolpur(HVPN) S/s and 400
kV Dhanonda- Bhlwam{PG) D/c line in place of a}ready approved 400 kV
Kaboolpur- Bhiwani(PG) D/c line - To be implemented. on priority)

Member (PS), CEA enguired about the status of ¢,ngoing 400kV lines in Jhajjar
complex. HVPNL informed that 400kV Dhanoda-I> aultabad 400kV Drc line shall be
completed in 15-20 days and 400kV Daultabad-'Gurgaon 400kV D/c line shall be
completed by June’13.

In addition to the above, to meet ICT oUtage, augmentation with 400/220kV,
500MVA ICT (4™ at Sector-72 Gurgaon (PG) Substation was agreed to be
implemented by POWERGRID as ISTS sy'stem strengthening under NRSS-XXXIL

Members agreed with the above proposal.

12. 220kV Transmission line from NTPC Faridabad- Provision of 2 no. of
220kV bays at Faridabad Gas Pe wer Project (Agenda by HVPNL)

CEA stated that presently evacuation from Faridabad CCGT (430 MW) is at 220 kV.
There are 2 nos. of 220 kV D/c lines, one D/c line towards 220 kV Samaypur
Substation of BBMB and other line towards 220 kV Palla §/5 of HVPNL. During the
27" SCM of NR, NTPC had proposed that one of the 220 kV Samaypur- Ballabgarh
line be bypassed at Samaypur and connected directly to one of the 220 kV Faridabad -
Samaypur line, thus creating an alternative route, as Faridabad GPP has witnessed
several station blackouts on account of major failure at Samaypur S/s. During that
meeting, HVPNL had informed that they would be establishing 400/220 kV Nawada
substation which would be connected to 220 kV Palla substation via intermediate 220
kV substations. Hence, this would provide desired outlets for reliable evacuation of
power from Faridabad GPP even under line contingency condition. Hence, the
proposal of NTPC was dropped. CEA asked HVPNL to present the agenda further.

HVPNL representative stated that the planned system of HVPNL from 400/220 kV
Nawada S/s includes:

» 220 kV Nawada-AS5 D/c line
s 220kV AS-A3(Palla) D/c line
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e LILO of one ckt. of 220kV A5-A3 D/ic at A4

HVPNL informed that 220 kV Nawada-A5 D/c line and »,5-A4 sections of 220kV
line are in progress. However there are severe right -of -¥,ay constraints between A4
and A3 (Palla) section due to reserve forest area.

Accordingly, HVPNL proposed the following works:
s  LILO of one circuit of 220 kV AS5-A4 D/c li ne at Faridabad generating station

e LILO of one circuit of 220 kV Faridabard Generation station-A3 (Palla) D/c
line at BPTP S/s

o LILO of other circuit of 220 kV A5-AZ¢ Dfc line at BPTP substation

HVPNL stated that the proposed arrangement would provide additional
connectivity to Faridabad generation.

The proposal of HVPNL was discussed a'nd agreed by the members.

13.  Transmission System for transfer of power from IPPs of SR to WR/ NR

CEA stated that the following transmission corridors were finalized for transfer of
power from SR and WR IPPs to Western and Northern Region:

i) Solapur-Pune 765 kV S/c (2nd ) line

ii) Jabalpur Pooling station - Orai 765 KV D/c line

iii) Orai — Bulandshahar 765k% D/c line

iv) Buandshahar — Sonipat 765kV D/c line

v) Orai — Orai(UPPCL) 400kV D/c (Quad) line

vi) Sonipat - Kurushetra 400 KV D/c (Quad} line

vii) Sonipat (New) - Sonipat 400 KV D/c (Quad) line
Sonipat (New) - Kaithal

viti) Bulandshahar-Hapur (UPPCL) 400 KV D/c (Quad) line

ix) 2x1000MVA, 765/400 KV substation at Orai by LILO of one circuit of
Satna-Gwalior 765 KV D/c line

x) 2x1500MVA, 765/400KV S/s at Bulandshahar by LILO of Agra-Meerut
765 kV S/c line
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xi) 2x1500MVA, 765/400KV S/s ot Sonipat by LILO of Bhiwani-Meerut 765
kV S/c line

nd
POWERGRID stated that Solapur-Pune 765 1V S/c (2 ) line was deferred which has
been mentioned as deleted in the agenda note due to typographical error,

POWERGRID informed that for implememtation of above transmission system
regulatory approval from CERC was taken. However, considering the slow progress
of generation projects in southern region, the above transmission scheme was not
taken up for implementation. From the present generation scenario it was observed
that more and more generation is coming up in Western region and imports from
Western region to Northern region are increasing. During the recent two grid
disturbances it was observed that there: is a need to provide strengthening between

Northern and Western regions.
In addition to above following was observed:

+ UP is establishing 765 kV substation at Greater Noida under PPP mode and already
awarded the works. It was gathered that the site identified for 765 kV Greater Noida
and Bulandshahar S/s are in close proximity. Establishment of two 765 kV substations
in close proximity is not desirable.

« Kanpur — Jhatikara 765 kV S/¢ line is under construction, which is about 450 km
long and for smooth operation it is desirable to LILO this line at some substation to

reduce its length.

« Earlier a 765/400 kV substation at Sonipat was planned, however with the coming
up of CLP Jhajjar & Aravali Jhajjar generations as well as considering the njection of
power from Adani at Mohindergarh, there was a need to review the requirement of
establishment of 765/400 kV substation at Sonipat.

Considering the above, it was proposed that the establishment of 765/400 kV
substation at Bulandshahar be shifted to Aligarh and LILLO of Kanpur ~ Jhatikara 765
kV S/c line also be carried out at Aligarh. Further, 1t was also proposed that instead of
taking 765 kV D/c line from Aligarh to Sompat, 765 kV D/c line may be taken
towards Hapur substation.

Considering the revised scenario it was deliberated that at present scheme may be
implemented only upto Aligarh and the transmission scheme beyond Aligarh may be
taken up later as per the system requirement. Accordingly it was agreed that initially
the Aligarh substation may be a 765 kV switching station with 765 kV
interconnections to Agra, Meerut, Kanpur and Jhatikara. Subsequently 765/400 kV
transformation capacity may be provided in future as per the system requirement. The
space may be acquired considering the development of 765/400 transformation
capacity and 400 kV switchyard in future. Further the new 763 kV station at Aligarh
may be constructed as GIS.
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Accordingly, it was decided that the following transmission would e taken up as
Inter-regional System Strengthening Scheme for NR & WR:

d

a) Solapur-Pune 765 kV S/c (2” ) line

b) Jabalpur Pooling station - Orai 765 KV D/c line

¢) Orai — Aligarh 765kV D/c line

d) Orai — Orai(UPPTCL) 400kV D/c (Quad) line

e) LILO of one circuit of Satna-Gwalior 765 KV lme at Orai S/s
fiy 2x1000MVA, 765/400KV substation at Orai S/s

g) LILO of Agra-Meerut 765 kV S/c line at Aligarh S/s

h) 765KV Switching Station at Aligarh (GIS)

i) LILO of Kanpur - Jhatikara 765 kV S/c at Aligarh S/s

Regarding implementation of the above scheme it was deliberated that POW, ERGRID
has already taken the regulatory approval for implementation of the sche"ne. however
this scheme is (with some minor modifications) now delinked v,ith the earlier
identified generation projects and is to be taken up on priori'.y, After detailed
deliberations, it was decided that the scheme may be taken up b, POWERGRID, and
the same may be informed to Secretary (CERC).

Members agreed to the above proposal.

14, 125 MVAR Bus Reactor at Koteshwar

CEA stated that during the 30lh SCM of NR, it vwas deliberated that transmission
system in Tehri area is frequently experiencitig over voltages under light load
conditions and it was agreed to provide 1235 MVAR bus reactor at Koteshwar
switchyard. POWERGRID had informed that Koteshwar is a commissioned project
and bus reactor at Koteshwar generating station was proposed due to space constraints
at Tehri Pooling station. THDC, during the 25" NRPC meeting had proposed that the
above mentioned 125 MVAR bus reactor at Koteshwar may be provided by
POWERGRID. After detailed deliberations, the implementation of Reactor by
POWERGRID was agreed in the 25" NRPC meeting.

Members noted the above.

i5. Establishment of 400/220 kV substation at Patran

CEA stated that a 400/220 kV substation was approved in the 30[h Standing
Committee Meeting of Power System Flanning of Northern region. This substation is
being developed through Tariff Based Competitive Bidding.
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Considering the fact that the substation is located in a very fertile area of Punj# p
where the acquisition of land would be a challenging task, it 1s proposed to dev'ejop

this substation as Gas Insulated substation.

Members agreed to the above proposal.

16.  Evacuation of Power from Sainj HEP (100 MW)

CEA stated that the evacuation of power from Sainj HEP was  iscussed during the
30™ SCM of NR and it was stated that injection of Sainj HI'_p of HPPCL shall be
through LILO of Parbati-II — Parbati-IIl 400 kV line however, in case of outage of one
circuit, 10% overload generation, 0.9 pu voltage and 0.9 ‘power factor there may be
certain constraints and generation would have to be backrad down.

NHPC informed that enhancement of current carrybag capacity of 400 kV XLPE cable
is not possible and hence evacuation of power of Siainj through XLPE cable provide at
Parbati-1I1 HEP is not feasible.

Member (£S), CEA had informed to NHPC that cable limitation may come in case of
outage of one circuit, 10% over generation, 0.9 pu voltage and 0.9 power factor and
possibility of occurrence of above contingency was very remote and HPPCL had
agreed to back down the generation at S:inj, if required with a view to prevent the
overloading of the XLPE cable of Parbati-III switchyard. Considering the above,
HPPCIL. was advised to implement LIILO of 400 kV Parbati-Il — Parbati-III line for
evacuation of power from Sainj HEP.

Subsequently, NHPC informed that backing down of generation at Sainj HEP does
not safeguard the overheating of X1.PE cable provided at Parban-1I switchyard and
as such the arrangement is not acceptable to NHPC. HPPTCL stated that due to severe
R-0-W issues it is not possible to plan independent line from the generation project.

After deliberations, Member (PS) decided that a committee consisting of CTU, CEA,
HPPTCL, HPPCIL. & NHPC would be formed to solve the issue and if required joint
site visit may be undertaken.

Members agreed to the above proposal,

17, Establishment of 2x315 MVA 4060/220 kV substation at Kala Amb
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POWERGRID stated that HPPTCL has informed that the present loz.d in Kala Amb /
Poanta / Giri area is about 350 MVA, which is likely to increase ' o about 500 MVA
by 2015-16 whereas the available generation and transmission retwork in the area is

not adequate to meet the present load.

In order to meet the present and future load requiremen.t of the area, HPPTCL had
proposed for establishment of a 400/220/132 kV substa'don at Kala Amb by LILO of
one circuit of either N'JThakri — Abdullapur or Karchsym Wangtoo — Abdullapur 400
kV line. The matter was analysed and it was observec{ that N’ Jhakri — Abdullapur 400
kV D/c line has already been looped in tooped out it Panchkula and LILO of the same
line has been approved at Sainj (near Simla). Coonsidering the capacity of the line, it
would not be desirable to LILO the N'Jhakri — Abdulapur line at Kala Amb. Further,
as Karcham Wangtoo — Abdullapur 400 kV D /c line is also passing in close proximity
to Kala Amb area and to meet the loads in the area, the LILO of the Karcham
Wangtoo ~ Abdultapur 400 kV D/c was proposed to be carried out at Kala Amb.
HPPTCL had proposed to LILO only one circuit 400 kV line however LILO of one
circuit would result into unbalanced louding, it was therefore proposed that LILO of
both the circuits may be carried out at Kala Amb.

Considering the issues of hilly terrain & scarcity of land in Himachal Pradesh, it was
proposed to establish this substation as GIS station. HPPTCL had proposed the
substation as 400/220/132 kV substation, however it was decided that the substation
be established as 400/220 kV under ISTS and further works of 220kV and 132kV may
be carried out by HPPTCL as per their requirement. It was also agreed that LILO
may be carried out on Multi-circuit Towers to conserve R-0-W.

The constituents agreed to take up the above proposed works as Northern
Regional System Strengthening Scheme- NRSS-XXXIL

18, Constraints in NR GRID as per NLDC

POWERGRID stated that NLDC have informed constraints in Grid Operation in
Notthern Region. Remedial measures for most of these constraints in ISTS network
have already been planned / are being planned. The details of these constraints were
given in the agenda. The states were advised to take up adequate action to address the
constraints being observed in state transmission system. The brief of the discussions
on this agenda item, is summarized below:
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a)

b)

¢)

Tehri — Koteshwar Evacuation: Evacuation of Tehrt (4x250 MW) and
Koteshwar (4x100 MW) HEP is through 765 kV geries compensated
double circuit line from Tehri pooling point to "Meerut. This line is
presently charged at 400 kV. On 10 September 20 |2 when the generation
in the complex was [350 MW (1050MW at Tehri and 300 MW at
Koteshwar), one circuit of Tehri pooling poini. — Meerut (ckt-1) tripped
and oscillations were observed. All the four wits of Tehri and three units
of Koteshwar power station tripped. The Y38C of the line was not in

service. However the availability of FSC is; not visible to the operator in

. d
the NRLDC control room. Similar oscllations were observed on 3r

February 2011 whenever generation at T'ehri exceeded 700 MW and only
one circuit of 400 kV Tehri-Meerut was available. For evacuation of
power from Tehri-1, Tuning of PSS "was recommended in year 2003 by
CEA and CTU. Considering the guantum of power, Series comp was
proposed with Koteshwar. Now the PSS tuning has been carried out.

220 kV system in Uttar Pradesh (220kV Lucknow - Chinhat S/c,
220kV Mainpuri- Harduaganj and 220 kV Mainpuri- Ferozabad) —
UPPTCL stated the problem of overloading of Lucknow — Chinhat line
would be mitigated after the ciommissioning of 400/220 kV Sohawat S/s as
the load of Barabanki and Raumsnehighat would be diverted to be fed from
Sohawal S/s. About the critical loading of other 220 kV lines, UPPTCL
stated they would analyse and shall revert back. UPPTCL was requested (o
send the details after analysis.

220 kV system in Haryana (220kV Samaypur- Ballabhgarh (3 circuits)
220kV Ballabhgarh —Charkhi Dadri 220kV Samaypur —Charkhi
Dadri} : NRLDC stated that these circuits form a parallel path from
Ballabhgarh to Hissar. Due to the outage of 400/220kV, S00MVA ICT at
Bhiwani (BBMB) and inadequate 220kV outlets from Manesar, Gurgaon,
Daulatabad, Kabulpur, Deepalpur the existing 220kV lines in the corridor
are heavily loaded. Outage of these circuits is likely to cause interruption
in power supply in southern Haryana. BBMB informed that 400/220 kV
ICT at Bhiwani has been commissioned recently. CTU stated that HVPNL
needs to draw adequate 220 kV outlets from the already commissioned
400/220 kV substations in Haryana. Members (PS), CEA requested
Haryana to send the complete details of 220 kV feeders to be connected
from these new substations alongwith their status and target
commissioning schedule.
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Member (PS), CEA advised constituents to implement the 220 kV out’ et from
the new ISTS substations and asked them to submit the details of 220 bV feeders
along with their commissioning schedule.

d) Singrauli - Anpara 400 kV Sfe: CTU stated that the'y are aware of
criticality of this line. However there are severe R-0-W ¢¢ngtraints and it is
very difficult to construct the line in this area. Furthjer there are space
constraints at Singrauli generation switchyard. NTP/ stated that there is
no additional space for construction of 400 kV ba.y for a new line. CTU
suggested that feasibility of connecting Ribang with Anpara may be
explored. In this regard, NTPC and UPPTCL were requested to confirm
ahout the availability of 2 nos. of 400 kV 'jyays and POWERGRID was
requested to took into the availability of cor ridor from Rihand to Anpara.

e) 400/220 kV ICT at Bhiwal‘li : BBMB ii",formed {hat ICT h'dS a]ready b@en
commissioned

19. Use of HTLS conductor on 400 kV livies at Kurukshetra S/s

CEA stated that establishment of HVDC te'rminal station at Kurukshetra was planned
as part of High Capacity Transmissior: Corridor for IPPs in Chattisgarh. While
acquiring the land for Kurukshetra, it was suggested that the transmission lines near
the Kurukshetra substation may be taken up as multi-circuit lines considering the
present and future provision and it was also suggested that LILO of Sonipat-
Abdullapur 400 kV D/c line may also be carried out on multi-circuit towers.
Accordingly, following lines have been taken up on multi-circuit towers:

¢ 400 kV Kurukshetra — Jullandhar I/c (Quad) — about 5 km portion on multi-
circuit

¢ LILO of 400 kV Abdullapur — Sonipat D/c (Triple) at Kurukshetra — about 16
km on multi-circuit

CEA informed that while finalizing the conductor configuration for the above lines,
techno-economic comparison of conventicnal ACSR conductor v/s HTLS conductor
was carried out by POWERGRID and it was observed that use of HTLS conductor
with mufti-circuit towers would be techno-economically a better option compared to
400 kV D/c (Triple Snowbird / Quad Moose) on multi-circuit towers.

Keeping above in view, it was informed that POWERGRID is going ahead with
HTLS conductor instead of conventional ACSR conductor.

Members agreed and noted the same.
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20. Modifications in the Transmission System for Phase-I IPPs in Jharkhand
& West Bengal

CEA stated that the transmission system for evacuation of power from Phase-I IPPs in
Jharkhand & West Bengal was earlier approved and grouped into Part-A, Part-B &
Private Sector. The same is enclosed at Annexure-1. Subsequently, following minor
modification in the scheme were informed by the POWERGRID:

(i) Re-Grouping of Scope of Works

According to the progress of the phase-1 generation projects, scope of work has been
re-grouped in three groups viz. Part-Al, Part-A2 and Part-B.

{ii) Change from AIS sub-station to GIS sub-station

In view of the land acquisition problems, 400 kV Jharkhand pooling stugon,
765/400kV Varanasi sub-station and 765/400kV Kanpur sub-station are. being
constructed as GIS sub-stations.

(iii}  Balia — Varanasi 765kV S/c line in place of ‘LILO of Gaya -. Balia 765 kV
S/c line at Varanasi’

As part of the above transmission scheme, LILO of Gaya — Ralia 765 kV S/c line at
Varanasi was planned for onward transfer of power from Gaya as well as for
providing 765 kV interconnection between Balia and V-aranasi. After site selection of
Varanasi substation, it had been observed that the esiimated LILO distance of Gaya —
Balia 765 kV S/c line at Varanasi comes to abow'c 110 km and for implementing this
LILO, 110 km of 765 kV D/c line would have, to be constructed. This lengthy LILO
would result into unbalanced loading on Gaya — Varanasi 765 kV lines. Further, it
was also mentioned that the LILO tapping point of Gaya — Balia line 15 close to Balia
substation, Keeping above in view, it ‘was proposed to implement Varanas: ~ Balia
765 kV S/c direct line instead of above mentioned LILO. This would provide
necessary connectivity between two major pooling stations i.e. Balia and Varanasi.
Further, with the direct 765 kV interconnection instead of construction of 110 km of
765kV Dfc line, the overall cost of the project would reduce and modified
arrangement would lead to overall optimization. Considering these modifications, the

final scheme as agreed is enclosed at Annexure-2.

Members noted the same,

21.  Spare ICT 500 MVA
POWERGRID stated that one no. of spare ICT ol 400/220 kV, 500 MVA was

th
approved in 26 NRPC meeting. This ICT is proposed to be kept at Neemrana. It was
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proposed to include the above spare {CT either in a planned strengthening ¥’cheme or
shall be taken up as a part of new strengthening scheme.

Members agreed to the above,

22, Evacuation of power from Chenab Basin Projects iry J&K ~ Perspective

Scheme

CEA stated that during the 30lh Standing Committee *vieeting of Power System
Planning for Northern Region, the issue of evacuation ‘of power from various hydro
projects located in Chenab Basin of J&K was discusse d and it was decided that a task
force may be constituted with participation from J&KSPDC, PDD J&K, CEA &
POWERGRID to undertake a site visit and ple.n the comprehensive transmission
system for implementation in phased matner matching with the generation
commissioning schedule for the evacuation of power.

Based on the discussions with NHPC, J&F! SPDC and PDD, J&K the status of the
identified generation projects was informer{ as under:

a} Kirthai-I HEP (240 MW): This wiould be a State Sector Project. It was informed
that the power potential studies are 'under revision and the project capacity would be
350 MW instead of 240 MW. In the meeting, it was informed that the project capacity
would be 390MW. Also, it was informed that the DPR has been prepared and TEC is
expected by end 2013. Implernentation pertod for the project is 5 years from
investment approval date. EIA studies were completed for 240 MW which needs to be
revised due to revised power potential. Regarding land availability, it was informed

that part of land has already been acquired and balance acquisition in progress. Project
th
is expected to be commissioned during 13 Plan.

b) Kirthai-II HEP (990 MW): DPR submitted to CEA for concurrence. The same
was discussed and necessary changes to be made in DPR were informed to JKPDC.
The revised DPR is under preparation. The Project would be executed on EPC basis

and tendering activities have been taken up. Pre-constructions activities are in
th
progress. Project is expected to be commissioned during 13 Plan.

¢) Generation Projects of Chenab Valley Power Projects Limited (CVPPL): It
was informed that Kiru HEP (600 MW), Kwar HEP{(520 MW) and Pakaldul
HEP{1000 MW) are being executed by a IV company of J&KSPDC, NHPC & PTC
named as CVPPL . The JV Company has been formed and Promoter agreement has
been signed.
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» Pakal Dul HEP (1000 MW): TEC of the project has been obtained s ljer by
NHPC. The same would be transferred to CVPPL. Forest clearance had berop gbtained
from Forest Deptt. J&K. MoEF has accorded environment clearance | Construction
activities have started. Tenders have been floated for civit works. L2 .nd acquisition is
in progress and tenders have already been floated. Commussioning schedule of the
project is 72 months from investment approval. Project s expected to be
commissioned during 13® Plan.

« Kiru HEP (660 MW): DPR is to be resubmitted to CEA " after revision. MoEF has
accorded clearance for pre-construction activities and TOP _ for EIA studies has been
finalized. Forest proposal is likely to be submitted soon. Commissioning schedule of
the project is 54 months from the date of Government ap proval. Project is expected to
be commissioned during 13" Plan.

« Kwar HEP (560 MW): Power potential has bee n revised 1o 560 MW. DPR is
submitted to CEA for concurrence. MoEF has accor ded clearance for pre-construction
activities and TOR for EIA studies has been fina'jzed. The commissioning schedule
of the project is 54 months from the date of Gove:rnment approval. Project is expected
to be commissioned during 13 Plan.

d) Bursar HEP (1020 MW): It is a central sector project which would be executed
by NHPC. 500 Ha forest land m Kishtwar high altitude national Park is involved.
NOC for National park i5 yet to be obtaine:d. DPR of the project is under preparation
by NHPC. Tt was gathered that the location and capacity of the project may change.
The project is in survey & investigation s'tage.

¢) Sawalkot HEP (1856MW): As per the information, the project size is being
revised to 1856 MW. Hydrology of the: project is yet to be approved. At present there
is no access road upto the project. For reaching project site, tunnel is to be
constructed, Generation project is to ‘be developed by JKSPDC. Access Road is under
construction. Revised DPR is under preparation and is likely to be submitted to CEA
by Mid 2013.

f) Ratle HEP (850 MW): This is an IPP being developed by M/s GVK. The
concurrence of CEA was accorded on 22.10.2012. The evacuation system for the
generated power has been approved by SCM of NR. The Developer has applied for
Connectivity and LTA from CTU,

CTU informed that except for Ratle HEP, none of the Developers of the above
projects had applied for connectivity/LTA. Until the connectivity / LTA apphcation s
received by CTU, the transmission system for evacuation of power from these
projects cannot be finalized. However, a perspective plan has been evolved which
may require revision /updation depending on the progress / time frame of the
generation projects.
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Major observations of site visit were:

e Serious Right-of-Way constraints due (o difficult mountai'nous terrain were
observed en-route to Kirthai-I to Kwar HEPs. It was concluder d that maximum two
transmission corridors can be accommodated between these 'ocations.

» The generation projects in the Chenab basin would be coming, up in a widespread time

frame from early !3lh Plan period nd beyond. Accordingly. it was considered prudent
that two 400 kV high capacity corridors of about 3000 MW and 2300 MW capacity
having switchgear rating of 4000 Amps respectively mz.y be planned in the Chenab
basin to cater to various identified generation projects . It was mentioned that about
1500 MW power of generation projects located in HP- and J&K border area will also
be evacuated through the high capacity transmission corridor planned for Kirthai-I and
Kirthai-II HEPs.

e It was informed that the Task force visited the site for establishing 765/400 kV Pooling
station at Kishtwar. Prima facie, the site appeared. to be in order.

e It was observed that Pakaldul HEP is likely t©) be commissioned first considering its
physical progress.

* Based on the above, the transmission systena alongwith the phasing of the works was
conceptualized.

Perspective Transmission System alonsrwith Phased development for Hydro projects
located in Chenab Basin J&K

High capacity common corridor-1:

This corridor would be merged with the corridor planned with Himachal Pradesh
hydro projects of 1500 MW capacity located in Chandrabhaga basin. The total
capacity of this corridor would be about 3000 MW.

e Kirthai-I HEP(350 MW):

» LILO of one circuit of 400 kV D/c (Twin HTLS Conductor ~Equivalent to
about 1500MW) line from Reoli Dugli HEP (HP) - Kirthai-II generation
switchyard

» Switchyard Capacity etc. must be able to handle about 1500MW power
generated by the generation projects located in upstream of the Kirthai-11
generation project. It is proposed that the GIS switchyard equipment and
X1PE cables provided may be designed for carrying 3000 Amps current.
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>

400 kV, 80 MVAR Bus Reactor

¢ Kirthai-II HEP(990 MW) :

»

400 kV D/e (Quad HTLS Conductor —Equivalent to abe.gt 3000MW) line
from Kirthai-II HEP (HP) — Kishtwar Pooling station

Termination of 400 kV D/c (Twin HTLS Conductor, —Equivalent to about
ESOOMW) line from Reoli Dugll HEP (HP) it Kirthai-H gener‘dtion
switchyard

Switchyard Capacity etc. must be able to heqdle about 3000MW power
generated by the generation projects locatesd in upstream of the Kirthai-II
generation project. It is proposed that the. GIS switchyard equipment and
XLPE cables provided may be designed ‘ror carrying 4000 Amps current.

400 kV, 125 MVAR Bus Reactor

High capacity common corridor-11:

» Kiru HEP(660 MW) :

5

>

400 kV D¢ (Triple HTLS Conductor —~Equivalent to about 2300MW) line
from Kiru HEP — Kishtwar Pooling station (High capacity common
corridor-II)

Switchyard Capacity etc. must be able 1o handle about 2300MW power
generated by the generation projects located in downstream of the Kiru
HEP. It is proposed that the GIS switchyard equipment and XLPE cables
provided may be designed for carrying 4000 Amps current.

400 kV, 125 MV AR Bus Reactor

e  Kwar HEP(560 MW) :

>

»

LILO of one circuit of 400 kV D/c (Triple HTLS Conductor —~Equivalent
to about 2300MW) line from Kire HEP — Kishtwar Pooling station

Switchyard Capacity etc. must be able to handle about 2300MW power
generated by the generation projects located in downstream of the Kiru
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HEP. It is proposed that the GIS switchyard equipments and XLPT3 cables
provided may be designed for carrying 4000 Amps current.

» 400kV, 125 MVAR Bus Reactor

e Pakaldul HEP(1000 MW) :

» LILO of one circuit of 400 kV D/c (Triple HTL.S Conductor —Equivalent
to about 2300MW) line from Kiru HEP — Kisht war Pooling station

% Fstablishment of 400 kV switching station at Kishtwar (establishment of
Kishtwar pooling station has also been profosed with Himachal Projects).

% Establishment of 400/220 kV, 2x315 MVA substation near
Gurdaspur/Sirhand by LILO of both c¢ircuits of 765 kV (operated at 400
kV) Kishenpur — Moga S/c lines.

765 kV Kishtwar- Gurdaspur/Sithand D/c line (fo be operated at 400 kV
initially)

A

» Switchyard Capacity etc. must lpe able to handle about 2300MW power
generated by the generation projects located in downstream of the Kirn
HEP. It is proposed that the (5IS switchyard equipment and XLPE cables
provided may be designed for carrying 4000 Amps current.

» 400 kV, 125 MVAR Bus Reactor

o Bursar HEP (1020 MW): It was informed that there is a national park issue in
the vicinity.

¥ 400 kV D/c (Twin HTLS Conductor —Equivalent to about 1200MW) line
from Bursar HEP — Kishtwar Pooling station,

» 400 kV, 125 MVAR Bus Reactor

¢ Sawalkote HEP(1856 MW):

» LILO of both circuits of 400 kV Kishenpur-Wagoora D/fc line at
Sawalkote

» LILO of both circuits of 400 kV Kishenpur-New Wanpoh D/c line at
Sawalkote
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» Charging of Kishenpur — Gurdaspur/ Sirhind 2 xS/c lines at 765 kV level
% Establishment of 763/400 kV 2x1500 MVA Kishenpur substation
Establishment of 765/400 kV 2x1500 MV A Gurdaspur/ Sirhind S/s

A7

» 400 kV, 125 MVAR Bus Reactor

Tentative Phasing of System

POWERGRID informed that Pakaldul project will be the first to come in Chenab
basin. Accordingly, initially a 400 kV D/c (Triple HTLS Condu ctor ~Equivalent to
about 2300MW) line from Pakaldul HEP — Kishtwar Pooling station shall be
constructed and extended to upstream side projects as per their commissioning
schedule. The upgradation of Kishtwar pooling station to 76,5/400 kV, 2 x1500 MVA
and operation of Kishtwar-Gurdaspur/Sirhand D/c line @’y 765 kV will be taken up
matching with the next project commissioning in Cher.ab basin. In this time frame,
charging of Gurdaspur/Sirhind — Moga 765 kV lines shall also be taken up. Further,
with coming up of more generation, an additionay 765 kV D/c line shall also be
planned from Gurdaspur / Sirhind to some suitab,fe location. With the coming up of
Sawalkot generation charging of Kishenpur - Grardaspur/Sirhind lines at 765 kV level
shall be taken up.

With the addition of more generation the augmentation of Kishtwar pooling station by
additional 2x1500 MVA, 765/400 kV ICTs and implementation of 2™ 765 kV Di/c
line from Kishtwar to Punjab area (exact location to be decided later on) will be taken
up as per the requirement matching with the commissioning schedule of upstream
projects in Chenab basin.

It was agreed that the above transmission plan is a conceptual plan and its updation /
revision would be required based on the network topclogy and firm time schedule of
the generation projects. It was also informed that it is necessary that the project
developers apply to CTU for the connectivity & LTA so that the above plan can be
firmed up.

Member (PS), CEA stated that the scheme is tentative and shall be firmed up only
after the receipt of applications from the perspective developers. He also advised to
upload the above perspective transmission plan on CEA website.

Members agreed to the above perspective plan & noted the same.
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23. Rihand-HI Transmission system:

CEA stated that for immediate evacuation of power from Rihand-III, 765 kV Rihand
111 -Vindhyachal Pooling Point D/c line (to be initially operated at 400 kV} had been
planned. This line traverses through protected forest in Uttar Pradesh and bo'p
reserved and protected forest in MP. The line is expected by September’2013. “he
first unit of Rihand-Ill generation project is expected (o be commissioned in
December’ 12, NTPC representative informed that the second unit is expect:.d (o be
commissioned by July/Aug’13. The power from Unit-1 may be evacuated Ty grilising
existing margins in the transmission system under normal operating co qditions. For
unit-2 evacuation, it is proposed that power may be transfer.d (o existing
Vindhyachal 400kV Bus through HVDC Back to Back.

Presently first unit of Vindhyachal-IV has been commissioné:d. The Vindhyachal-1V
generation is connected with existing generation Vindhyachal generation bus and is
being evacuated over existing 400kV lines. NTPC repres entative informed that the
second unit of Vindhyachal-IV is expected to be commissioned by Sep.’13.
POWERGRID informed the status of various elements proposed in the area as below:

S no. | Elements Commn. Schedule

Transmission Line

1 Rihand III -Vindhyachal Pooling Point 765 kV | September’ 13
D/c (to be initially operated at 400 kV)

2 Vindhyachal-TV - Vindhyachal pooling stn | Forest clearance awaited. Exp.
400kV Dic by December’13

3 Vindhyachal pooling stn- Susan 400kV D/c Ready for charging

4 Sasan - Satna 765kV 2x S/c 1 ckt.- Nov."12

clearance awaited)

2" ckt- Feb/Mar' 13 (Forest

5 Satna-Bina 765kV 2xS/c Commissioned
Substation
1 Vindhyachal pooling station Land Acquisition in progress.

[.and by Dec’12
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2 Sasan 1x1000MVA erf. installed.

3 Satna & Bina 765/400 kV commussioned

nd
It was agreed that with the commissioning of 2 unit of Rihand-IV, power from the

generation may be evacuated to existing Viradhyachal generation bus though HVDC
back to back depending on the available syst em margins.

NTPC suggested that the possibility of early commissioning of 2" 765/400 kV 1000
MVA ICT at Sasan may be explored by Powergrid as the same would help in
evacuation of generation. Member (P‘s) advised CTU to explore the feasibility of

above proposal .

NTPC requested that Rihand-IIl mz.y be treated at par with other ISGS generation in
Singrauli-Rihand generation complex and schedule of all generations may be done
proportionately. Members agreed (o the request.

Members agreed & noted the above,

24. Proposal for Static VAR Compensators (SVC} in Northern Region.

CEA stated that in the recent. past, major grid disturbances had been experienced in
NEW grid on 30-07-2012 and 31-07-2012, The Enquiry Committee was constituted
by Ministry of Power to analyze the causes of these disturbances and to suggest
measures to avoid recurrence: of such disturbance in future. Based on the analysis of
these grid disturbances the committee recommended the following:

“ Reactive Power Planning : In order to avoid frequent outages / opening of lines
under over voltages and also providing voltage support under steady state and
dynamic conditions, installation of adequate static and dynamic reactive power
compensators should be planned’. The commitiee has recommended 6 months time
frame for this reactive power planning in all the regions.

In view of the above recommendation, the system studies considering All- India
transmission system were carried out with POWERGRID to ascertain the quantum of
dynamic reactive power compensation required in Northern Region. Based on these
studies, SVC at Fatehpur was proposed.

CTU stated that subsequent to the joint studies they had carried out additional studies
which also includes peak hydro scenario and based on the studies, four locations had
been identified for providing dynamic reactive compensation. The maximum &
minimum voltages observed at the four identified locations for the last year based on
data from POSOCO is:
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a) Northern Region:

Yearty
Substation Jul'li  Aup’lt Sep’ll Oct’ii  Nov'll Dec'll  Jan'12  feb’i2 Mar'l2 Max.

Maximum Voltage (kV)

Hizsar 415 a16 418 43l 417 424 216 430 524 4312
Nalagarh 424 438 423 436 433 431 432 424 431 3382
Yearly
Substation Mar'12 Api'12 May'l2 Jun’l2  ul'l2 Aug12  Sep'l2  Oct’l2  Nov't2 Max.
Ltucknow 428 428 429 az7 430 42% 431 429 429 331
Fathepur 424 425 424 428 425 A3 433 429 430 4325

Substation al'll  Aug'll  Sep’ll  Oct’1l Nov'll  Ddac’il Jan'l2  Feb’1Z  Mar'll Yearly Min,

Maximum Voltage (kv}

Minimum 381 383 383 371 362 359 355 362 370 3512
Nalagartt 377 388 338 402 402 41 401 40} 401 377.2
Substation Marl2  Aptl2  May'12  Jun'l2 Jul'12 AugiZz  Sep’l?  Oct’12 Nov'12 Yearly Min.
Lucknow 418 418 418 116 417 421 418 420 421 416
Fathepur 386 393 391 390 391, 405 405 402 584 38C

s Nalagarh 400/220kV substation: Mualagarh is connected to Nathpa Jhakri
(1500MW) & Karcham Wangtoo (1000 MW) generation complexes through
400kV lines. In addition it was informed that Rampur HEP would be coming up
next 2 years and for evacuation of ‘power from Rampur no additional line has been
planned. Such large generation ‘in a small pocket has created many difficulties
during operation. As per NRL'DC report on Operational feedback for October
2012, there had been sudden closure of all generating units at Karcham Wangtoo
and Thakri HEP on account of silt flushing and there was a generation loss of
2800MW. This had been experienced on more than one occasion. The sudden
dropping of units results light loading of 400kV lines and causes grid operational
constraints. In future, generation from Koldam HEP (800MW) & Parbati HEPs
(1320 MW) would also be pooled at Nalagarh. This may cause operational
constraint due to high voltage in area due to offloading of lines and occurrence of
oscillations in the grid which may affect other generations connected to it. SVC at
Nalagarh would help in both damping and controlling voltage in the area. In view
of the above, SVC having rating of + 400 MV AR is proposed at Nalagarh.

¢ Interconnection points of inter-regional lines: The load demand in Northern
region is growing at a fast pace and power has to be imported from other regions
to meet the peak demand. The large interconnected grid poses the challenge of
operation of lines under various seasonal and operaticnal conditions. This is
particularly true for Northern region because as an importer of energy from other
regions based on market forces, the flow of energy from other regions may change
resulting in high or light loading of lines. The region from which power is to be
imported and the quantum will vary widely. Operational experience has indicated
that multiple contingency is a reality. Under such conditions, system stabilizing
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controls should be available for the grid operator. Accordingl'y  static
compensators SVC having rating of + 400 MVAR proposed at Lucknc,w S/s and
Fatehpur S/s. Lucknow S/s is connected to Balia and Gorakhpur subst ations while
Fatchpur $/s is connected to Gaya S/s and Sasaram S/s by 765kV  lines through
which power from ER is imported. The dynamic compensators at these locations
would help in damping any inter-regional oscillations and during " plack start.

o Hissar 400/220kV substation: Hissar is an important grid $uf station connecting
the Southern part of NR with Northern part. It is contaected to important
substations like Bhiwadi, 765/400kV Bhiwani and Mosa, These substations
experience wide variation in voltage due to wide seasona’; [oad variation. During
peak load conditions when agriculture demand is very his sh the voltage variation is
very large. Accordingly, It was proposed to provide S¥/C having rating of + 400
MVAR at Hissar substation.

After detailed deliberations, it was decided to proyvide SVC of + 400 MVAR at
Nalagarh and Lucknow in the first phase and $'VC at Fatehpur, & Hissar may
be firmed up later with additional studies with All-India network and put up to
Standing committee again. The dynamic stability study results for SVC at
Nalagarh and Lucknow are enclosed at Annex.-V and VL

Members agreed with the above proposal.

25.  Common Data Base among STUs, CTU and CEA

CEA informed that CTU as a part of capacity building initiative has taken up the
initiative of providing the system study software (PSS/E) to the state utilities. The
software is world renowned software and being used by CTU, CEA & RLDC.
POWERGRID has provided software to all state utilities, State Load dispatch centers
and State Regulatory commission. The software is being distributed along with
laptops in phased manner along with training. This initiative by POWERGRID would
provide a common platform for all utilities to exchange system studies and details of
transmission system.

Presently, States usually model their transmission system in detail, however their
inter-connections with Regional grid at boundaries are being modeled as lumped load
or generator due to lack of data or due to differences in data-base format maintained
by different utilities. Such assumptions drastically affect the studies particularly while
planning Intra-state and Inter-state EHV system. It was therefore necessary that a
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common standard format for the data-base may be followed by 7411 utilities to enable
free exchange of data. This would also help in carrying out sysem studies in a better
manner. In view of above, it was agreed that a team at regioral level may be formed
with members from CEA, CTU, RLDC, RPC and Northerr, region state transmission
utilities. This team would develop a data-base for Transmjssion Planning for Northern
region for present and year wise till 2016-17. This d7ta-base can be posted on the
website of CEA, CTU and STUs. Integration of th's regional data-base with other
regions to create a National Database would be crezsted by another team consisting of
members of CEA and CTU. It was agreed that CT'J would co-ordinate this activity.

Member (PS) advised CTU to convene a sepurate meeting of the constituents for
detailed discussions & formulation of the met'hodology for developing the proposed
Data-base.

Members agreed to the same.

26.  Establishment of 220/66 kY substation at U.T Chandigarh and
connectivity with ISTS through Panchkula 400/220 kV S/s of
POWERGRID (Agenda by UT Chandigarh)

CTU stated that the maximum pesk load of Chandigarh is about 363 MW and the
projected max. load is 439 MW by 2016-17. Presently the load of Chandigarh is being
fed from three different sources namely Kishangarh (3x100 MVA Power
Transformers), Mohali (Load restricted to 2x80 MVA) & 66 kV D/c line from
Dhulkote.

Load Flow Studies had been carried out by CTU for U.T Electricity Board
(Chandigarh) for their 220/66kV Transmission System for present as well as for
future scenarios. It had been observed from load flow studies that under normal and
contingency conditions, some of the system elements get critically loaded. Therefore,
the strengthening of transmission system is required at various points at UT.
Chandigarh.

Chandigarh mentioned that presently there is no ISTS mter-connection available to
the Chandigarh’s transmission systermn, The connectivity of Chandigarh transmission
system with ISTS would help in providing reliable power supply to this area,
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In view of the above, it was proposed to take up the following transmission Wi ,rks as

System Strengthening Scheme of NR:

« A 220 kV D/c line from Secctor-47 S/s to Panchkula 400/220 kV S ubstation of
POWERGRID

« Establishment of 2X 160 MV A, 220/66 kV substation at Sector-47

HVPN stated that there could be severe R-o-W constraints in Panchkula area (also
mentioned at para no.-10 (2) in regards to proposed Panchkuly, — Pariala 400 kV D/c

line).

Member (PS), CEA proposed that constituents may agree, for in-principle approval of
the above scheme and the scheme may be fine tuned later after discussions with
Chandigarh, HVPNL and CTU.

Members agreed to the above.

27.  Provision of PMU’s under URTDS V] Project

CEA informed that the Unified Real Time Dynamic State Measurement (URTDSM)
Project was approved in the Joint Standing Committee Meeting held on 5" March
2012. In line to approval, the Detailed Project Report (DPR) had been finalized and
petition had also been filed with CERC for Regulatory Approval. As per advice of
CERC, the project details had also been discussed in the RPC forums of WR, NR, ER
& SR. The project details would be: discussed in the upcoming NERPC meeting.

Broadly the scope under the DPR is as follows:

» Installation of 1739 PMUs

» Computer hardware and software at SLDC/RLDC/NLDCs.

» Installation OPGW based communication system {approx 10667km)
» Development of analytics.

» Consultancy services.

The estimated Project Cost as per DPR is Rs.655.98 Crores. As per discussions, the
installation of PMUs and associated communication system at IPPs had also been
included in the DPR. The NIT for this would be issued shortly,
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It was informed that as per Joint Standing Comumittee approval, 15% of the PMUs to
be installed under this project are to be manufactured in India. Subsequent to this
approval, during the discussion with prospective Bidders, it had emerged that 15% of
PMU quantity may not attract the Vendors to establish manufacturing facility 1o India.
Hence, this percentage was agreed to be enhanced. This enhanced provision shall help
establish indigenous manufacturing ard utilities shall also have O&M support
available within India. Therefore, provision for 30% PMUs to be manufactured &
supplied from India was agreed to e kept under URTDSM Project.

Members agreed to the above.

28, Connectivity of New Genernting Stations through LILO arrangement
(Agenda by RRVPNL)

RRVPNL had informed that as per accepted practice CTU is responsible for
development of evacuation systera for Inter-State Generating Stations from the
switchyard of the generating station.. It had been further stated that PGCIL is routinely
recommending LILO of existing tr:ansmission lines for providing connectivity to new
generating stations seeking LTOA to ISTS. Though provided in CERC Regulations,
L.ILO connectivity should be allowed only in exceptional cases as it compromises the
redundancy & power dispatch from existing generating stations whose evacuation
system is to be shared by new generating plant. RRVPNL had requested for suitable
guidelines to allowing LILO connectivity (0 new generating stations either
temporarily or permanently and for sharing of transmission charges and losses
without adversely impacting the existing ISTS customers.

After detailed deliberations it was agreed that LILO should be avoided as far as
possible. However in exceptional case where no other feasible option emerges
even after thorough deliberations in the SCM, it could be aliowed with the
consent of all constituents

Members agreed to the above.

Minutes of the meeting in respect of additional agenda items:

29.  Power Supply to M/s Noida Power Company Limited (NPCL)

CTU stated that NPCL had applied for connectivity for drawl of 500MW power for
distribution in Greater Noida area in Uttar Pradesh. The issue of providing
connectivity was discussed during the LTAJconnectivity meeting held on 19/12/11,
wherein it was proposed to LILO Dadri -G. Noida 400 kV circuit at Greater Noida
{New) along with the estabiishmer;t of a new 2x500 MVA, 400/220 kV substation at

Greater Noida {new) for providing connectivity. As UPPTCL was not present in that
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meeting it was decided that observations / concurrence of UPPTCL would be taken in
this regard.

UPPTCL had communicated their concurrence subject to identification of
strengthening & supply to their Greater- Noida is not. affected.

Member (PS), CEA mentioned that Mi/s NPCL had executed a Long Term PPA with
M/s Essar Power (Jharkhand) Ltd for procurement of 240 MW power from April
2014 for 25 years and CTU had already granted Long Term Access of 400 MW (for
Target Beneficiaries) in Northern Region o M/s Essar Power (Jharkhand) Ltd and
they have requested to approve / provide 'LTA of 240 MW to NPCL being the actual
beneficiary, out of total approved 400M*W LTA in NR.

CEA explained that presently 400/220 kV, 3x315MVA transformers are installed at
Greater Noida and the transformers are loaded heavily and to meet the future power
demand another substation is recquired in the area. Tt was also mentioned that NPCL
has submitted a letter from Greater Noida Authority informing earmarking of land for

new 400 kV substation in Sector-Knowledge Park-V in Surajpur area.

CTU mentioned that the Dadri — Ballabhgarh 400 kV D/c line had already been
Looped in Looped out at three major substations of NCR i.e. Maharani Bagh, Greater
Noida and Nawada and therefore establishment of one additional substation on the
same line at Greater Noida would not be appropriate as it would result into over
loading of the lines. In view of this and considering the concenfration of growing
loads in NCR area it is proposed to have a separate 2x500MV A 400/220kV substation
along with 400kV line from Dadri/ Ballabhgarh to meet their requirement. However
due to R-0-W constraints for constructing line from Dadn, it is proposed to provide
direct connectivity to the proposed 400/220 kV Greater Noida (new) S/s from
Ballabhgarh 400/220 kV substation through a 400 kV D/c line. This new 400/220 kV
substation would be catering to both Uttar Pradesh and M/s NPCL and would be taken
up as a ISTS strengthening scheme.

Members raised the issue of R-0-W constraints in Ballabhgarh area. After discussions
it was agreed to use multi-circuit towers in 5 km stretch of the above proposed line
from Ballabhgarh end.

Member (PS), CEA mentioned that the above proposal would be taken up under
Tariff Based competitive bidding
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Keeping all above in view, following transmission works were proposed as Northern
Regional System Strengthening scheme-XXXIIL The scheme would be taken up

under Tariff Based competitive bidding:

NRSS-XXXIII:
> Ballabhgarh — Greater Noida (New) 400 kV D/c (5 km from Ballabhy arh S/s

on multi-circuit towers)
% [Establishment of 2x500 MVA, 400/220 kV GIS substation at G reater Noida
(New) with a short circuit current rating of 50 kA.

Members agreed to the above proposal.

30.  400kV Power Evacuation System of Gidderbaha T7-§ (2640MW) and
Mansa TPS (1320MW)

Member (PS), CEA enquired about the status of Gidde:rbaha TPS (4x660MW) and
Mansa TPS (2x660MW).

NTPC informed that the Gidderbaha generation) project is on hold and they would
revert back when there is a progress. PSTCL ‘informed that Mansa TPS (1320MW) is

also on hold for the time being.

Accordingly, it was agreed that the evacuation system of these projects may be

deferred till the schedule of generation gets firmed up,

31.  Procurement of Spare 765/400 kV ICTs for Northern Region

Powergrid proposed to procure three (3 units of 765/400 kV, 500 MVA (single-phase)
ICTs and one (1} unit of 765/400 kV, 333 MVA (single-phase) ICT as spares for

Northemn region.

Member (PS), CEA enquired about the number of 765kV transformers presently

instalied.

AGM (O8), POWERGRID informed that fifty four (54} units of 500 MVA and seven
(7 units of 333 MVA, 765/400 kV ICTs are in operation at Ballia, Lucknow,
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Fatehpur, Agra, Moga, Bhiwani and Jhatikara Sub-stations. Further, additional six (6)
units of 500 MVA, 765/400kV ICTs are likely to be commissioned by 31.03.20%3 at

Meerut S/s. He further mentioned that any major failure of these ICTs would

necessitate repairs in their off-shore works only, which is time consuming bec ause of

fong time taken in transportation of the unit from site to works & back und

manufacturing of winding. Any failure of these units may cause overloading; of the

other units operating in parallel and result in transmission constraint at 763 k'V level

especially in view of ensuing commissioning of various power projects in the Region.

In view of the above, it was proposed to procure three (3) nos. single phase 765/400

kV ICTs of 500 MVA capacity and one (1) no. single phase 765/400 kV ICT of

333MVA capacity as spare for Northern Regional Grid.

Considering above, following ICTs were agreed to be procured under “Spare

transformers for 765/400KV ICTS in Northern Region™ scheme:

» Three (3) nos. single phase 765/400 kV ICTs of 500 MVA capacty as spare ICTs
(to be kept in ready for charging condition )

» One (1) no. single phase 765/400 kV ICT of 333MVA capacity as spare ICT (to
be kept in ready for charging condition )

Members agreed to the above proposal.

32.  Replacement of Bus Reactors under A.dditional Capitalization at Agra &
Muradnagar
CTU stated that the replacement of 02 nos. of 50 MVAR Bus Reactors installed at
Agra & Muradnagar S/s with 80 MVAR bus reactors under renovation &
modernization was approved by CLERC for smooth & reliable operation of Grid.
However CERC desired that since there is change in capacity, the matter be discussed
with beneficiaries at NRPC level and technical requirement of appropriate capacity of
the reactor may be finalized after detailed study. Accordingly, the matter was
discussed in the 27" NRPC meeting held on 30/11/2012. During the meeting
POWERGRID had proposed to replace 50 MVAR old reactors with 125 MVAR
reactors instead of replacing the 50 MVAR reactors with 80 MVAR reactors (as
proposed in CERC).
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It was also informed that the studies indicated the reduction of voltage at Agra and
Muradnagar S/s is of the order of about 0.5 kV with 50 MVAR bus reactors and about
2 kV with 125 MVAR bus reactors.

Considering the above, CTU proposed (o replace the existing 50 MVAR Bus reactors
with 125 MVAR Bus Reactors at Agra and Muradnagar (UPPTCL). It was also
proposed to maintain the 50 MVAR reactors as regional spares after refurbishment.
Accordingly, it was agreed to under replacement of bus rectors in Northern region
following is proposed under “Replacement of bus rectors in Northern region”
scheme:

% 125 MVAR bus reactors at Agra anc, Muradnagar

% Refurbishment of existing SOMVA«r reactors at Agra and Muradnagar and using

them as regional spares.

Members concurred with the abowe proposal.

33.  Drawl of power from 22{) kV level of Agra (POWERGRID) 765/400/220
kV substation '

CTU informed that 4x105 MVA, 400/220 kV ICTs are provided at Agra
(POWERGRID) substation. For supply of power to UP, two nos. of 220 kV line bays
are also being constructed which may be utihsed by UPPTCL for meeting the load
demand in nearby area. UPPTCL. was advised to plan 2 nos. of 220 kV feeders from

this substation.

UPPTCL informed that they would utilize the above bays for LILO of Agra-
Shamsabad 220kV S/c line.

Members agreed to the above proposal.
34, Construction of four (4) nos. 400 kV Bays at 400/200 kV sub-station of
PTCUL at Kashipur

Already mentioned in para no,-3.
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35.  Construction of two (2) nos. 404) kV Bays of POWERGRID at Rajpura
substation for termination of LXL.O of Dehar — Bhiwani 400 kV §/c line
associated with NRSS-XXVII

CTU stated that implementation of LILO of Dehar — Bhiwani 400 kV S/c line at

Rajpura substation (PSTCL) was agreed as part of NRSS-XXVIL For completion of

these works, two nos, of 400 kV bays werea to be implemented at Rajpura substation

of PSTCL. For carrying out the works on deposit basis, as a practice being followed
amongst other uttlities & POWERGRID, normally 15% overhead charges are paid.

The scope of deposit work includes tendering, placement of awards, engineering,

supervision etc. However, PSTCL. had intimated that the implementation of 400 kV

bays at Rajpura may be carried out by POWERGRID and 12.5% departmental
charges of the total project cost may be paid to PSTCL.

Member (PS), CEA stated that Dehar-Panipat and Dehar-Bhiwani lines belong to
BBMB. To control the over voltage at Dehar generating station during low hydro
condition, LILO of these long lines at intermediate substations was approved.
Originally the LILO of Dehar-Panipat at Panchkula and LILO of Dehar-Bhiwani at
Rajpura were to be carried out by Haryana and Punjab respectively. As the works
were required 10 be carried out to ensure reliable operation of the grid it was agreed in
earlier SCM that Powergrid would carry out these works. As such, it Is not justified
on the part PSTCL to ask 12.5% charges for extension of bays in Rajpura S/s. He
advised PSTCL to allow POWERGRID to carry out the extension works in Rajpura
S/s without any charges. PSTCL agreed for the same.

Members agreed to the above proposal.

36. High Voltage conditions in RAPP area

CTU intimated that the issue of high voltage conditions prevailing in RAPP area
under light load condition was discussed in 27™ NRPC meeting where in NPCIL
informed that some relief in overvoltage conditions was observed after the
commissioning of 125 MVAR bus reactor at Kankroli. However, the voltages in
RAPP area are still high (about 420 kV). During the deliberations RRVPNL
suggested that 400kV RAPP — Kankroli D/c line might be looped in looped out at
Chittorgarh substation which is en-route to this line (LILO length is only about 5-10

km). This would result into smailer line sections and provide additional anchoring at
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Chittorgarh. Accordingly, studies were carried out and it was observed fror i study
results that the proposed LILO at Chittorgarh would reduce the voltage by 5 kV in the
RAPP area. It was also mentioned that after the above LILO of the RAPP _ Kankroli
Dic line , the line reactors at Kankroli end could be gainfully utilized a5 bus reactors
at Kankrohi 5/s.
As the Line belongs to POWERGRID and since the size of work is also small, it was
agreed that the works can be carried out by POWERGRID as pi it of some new or
ongoing scheme of POWERGRID.
Accordingly, following was agreed to be included under NRS¥ - XXX1I works:

» LILO of both circuits of RAPP — Kankroli 400 kM/ D/c line at Chittorgarh

400/220 kV substation of RRVPNL.
e (Conversion of SOMVAR line reactors at Kan'groli end of RAPP-Kankroli
400kV line into bus reactor (Subject to space ¢ onfirmation by RVPN )

Members discussed and agreed to the proposal.
Member (PS), CEA enquired about the status of bus reactor installation by various
generators at their station.
NTPC informed that bus reactor at Rihand is sander implementation, NPCL. informed
that bus reactor at RAPP would be available by June’15.
Member (PS), CEA stated that the reactors had been planned looking into the system
requircments and needed to be taken up on priority. He asked all the generating
stations to intimate immediately the status of reactor installation in their generating
switchyard to CEA & CTU.

Members agreed to the above,

37.  Review of Transmission Planning Criteria

CEA stated that the Enquiry Cominittee headed by Chairperson, CEA for grid events
in July 2012 has recommended that transmission planning criteria needs to be
reviewed in the context of market scenario within three months. In this regard, a note
on the issues relating to “Review of Planning Criteria” has been prepared. A copy of
this note and the existing “Manual on Transmission Planning Criteria” are available
on CEA website.

Members of the Standing Committee on Power System Planning of Northern Region

were requested to furnish their comments/ suggestions regarding review of
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transmission planning criteria to the undersigned along with a soft-copy matled to

cea.sppa@yahoo.in.

Members agreed to give their views/observations in regard to revievy of

Transmission Planning Criteria.

38.  Integrated planning for State transmission system:

CEA & CTU stated that as per section- 39 of the Electricity Act, &, TUs need to carry
out their planning function related to intra-state transmission ir, coordination with the
CEA and CTU. There have been a few instances in the 'past where, the STU has
planned important transmission system or allowed cobipectivity to large generation
capacities without involving CEA and CTU and this may result in
congestion/operational difficulties for the ISTS/national grid. To start with, it was
agreed that STU should evolve following of the:ir systems involving CEA and CTU,
which would subsequently be firmed up throuizh the Standing Committee forum:-

(a) 220 kV and above system

(b) Large scale harnessing of renewable generation

{¢) System for evacuation of power from a complex having generation capacity of 250
MW and above in case of conventional and 50 MW and above in case of renewable.

Members agreed to provide above information within a month.

39.  State wise assessment of the Load Generation Scenario of Northern
Region.

CEA stated that in order to make the assessment of load generation scenario, all STUs

of Northern Region should provide the seasonal load and generation data in

prescribed format as given in the agenda.

Members agreed to provide above information within a month,

40. Proposal of 10 kM LILO of one circuit of PGCIL’s 220 kV D/C Dausa-
Anta line at RRVPNL’s proposed 220 kV GSS Lalsot (Agenda by RVPNL)

CEA stated that Lalsot is a load center in Rajasthan presently being fed at 132kV

radially from Dausa. To meet the growing power demand RRVPNL has proposed
establishment of 220kV 5/s in Lalsot by LILO of Anta-Dausa 220kV Line.
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Tt was also intimated that Anta Gas (419MW) is a generating station of M/s NTPC
located in Rajasthan, It is presently connected to the grid through following 220kV

lines:

() Anta —Bhilwara 220kV D/c

(i) Anta-Sakatpura 220kV S/c

(iii}  Anta—Dausa 220kV D/c wiht one circuit via Sawaimadhopur
(iv}  Anta-RAPP 220V S/c

(v) Anta-Dahra 220V S/c

RRVPNL has proposed LILO of Anta-Dausa 220kV direct line at Lalsot. As per the
Load flow study the loading on the lines would be about 130-150MW/ckt. RRVPNL
had also furnished the loading on Anta-Dausa 220kV line during 2012-13 is as

515

follows:

Name of Transmission line | April- | May- | June- | July- | Aug- | Sep- | O¢i - | Nov-
12 12 12 12 12 12 2 12

220 kV S/C Anta GTPS- 130 | 145 | 145 | 145 | 130 | 119 7| 148 | 137

Sawaimadhopur

220 kV S/C Anta GTPS- 125 | 115 | 135 | 135 | 100 a 100 | 100 | 100

Dausa

220 kV 5/C 74 93 95 95 74 55 45 45

Sawaimadhopur-Dausa

CTU stated that proposed LILO of 220 kV Anta-Dausa lin.e (one circuit) at Lalsot S/s
is 1n order.

After deliberations, Members agreed for the abov e proposal of RRVPNL.

41.  LILO of Dadri-Malerkotla line at Kaithal.

CTU stated that Dadri-Malerkotla 400kV S/c is a 300krn long line and under certain
conditions, the Malerkotla end had experienced high voltages upto 430kV resulting in
difficulty in maintaining this line in operation. This problem has also led to over
fluxing of ICTs at Malerkotla as reported by PSTCL. In view of above, CTU
proposed to LILO Dadri-Malerkotla line at Kaithal S/s (PG) under ISTS regional
strengthening scheme-NRSS-XXXII.

Members agreed to the above proposal.
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42, Evacuation of Lalitpur STPS (3x660 MW) an'd Jawaharpur STPS (3x660
MW)
Lalitput STPS is located in western part of Uttar Pra.desh near Jhansi and Jawaharpur
STPS is located near Etah. UPPTCL has proposed following transrission system for
evacuation of power from Lalitpur and Jawa'narpur STPS for consideration in
Standing Committee Meeting:
Lalitpur STPS (3x6600MW)
> Lalitpur- Agra (UP) 763kV S/c — 400km
» Lalitpur- Jawaharpur 765kV S/ — 400km
% Establishment of 765/400kV 2x1500MVA substation at Agra (UP)
» Dstablishment of 765/220kV 2x300MVA substation at Lalitpur
» 220kV D/c Lalitpur-Jhansi -90km
» Lalitpur-Bina 765kV 8/c -50kM (for stable operation)
Jawaharpur STPS (3x6600MVV)
» Jawaharpur- Agra (UP) 765kV S/c — 110km
»  Agra(UP)-Agra (PG) 765kV S/c - 50km
» LILO of Mainpuri-G Noida 765kV S/c at Jawaharpur-10km
» LILO of both circuits of Mainpuri-Aligarh 400kV D/c at Jawaharpur-15
» LILO of Panki-Muradnagar 400kV S/c at Jawaharpur-15km
» FEstablishment of 765/400kV substation at Jawaharpur
Other associated Strengthening works:
¥ LILO of one circuit of Agra-Agra(PG) at Agra (UP) 763kV §/s-10km
» Establishment of Agra (South) 400/132kV §/s
Agra{UP)-Agra (south) 400kV S/c -30km
LILO of Agra-Muradnagar at Agra (UP) 765kV-20km
LILO of Agra-Muradnagar at Mathura -30km
Establishment of Mathura 2x315MVA, 400/220kV S/s.
LILO of Unnao-Agra at Firozabad-30km
Establishment of Firozabad 2x315MVA, 400/220kV S/s.
Agra (South)-Firozabaad 400kV s/c
Establishment of 2x200MV A, 400/132kV S/s at Farrukhabad
LILO of one circuit Mainpur-Aligarh at Farrukhabad.
LIf.o of Bara-Mainpun 400kV 765kV, 2xS/c at Unnao

Y VW ¥V WV W ¥V ¥V V¥V VY

Y
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» Noida (sec-148) —Noida(123) 400kV D/c monopole line-20km
% Hstablishment of 400/132kV GIS substation at Noida-123

As per UPPTCL Latitpur STPS is under construction and is expected *,y 2014, The

system studies were carried out by CEA & CTU considering the abo* /e proposal and

discussions were held with UPPTCL representatives on 21/12/2 012. Bina is an

important substation in WR-NR inter-regional link. Interconnec’on of Lalitpur to

Bina would affect the WR-NR power flow. Hence connection ¢ ,f Lalitpur to Bina is

not possible. As per above system Lalitpar would be radially - connected to Agra(UP)

through two nos of 765kV line of 400km long. Radial connection of generator

through such long distance lines is not desirable.

Considering the above, CEA and CTU proposed frollowing modifications to the
UPPTCL proposal:
Lalitpur STPS (3x6600MW)

vV W Vv WV VY

A

»

Lalitpur- Auraiya(UP) 765kV 2xS/¢ - 260km

Auraiya(UP) -Agra(UP-765kV) 765'«V S/c ~ 200km
Auraiya{UP)-Mainpuri 765kV S/c --120km

Agra(UP-765kV)-Hapur 765kV /e ~120km

LILO of Orai-Mainpuri (UP) at Auraiya(UP)

Establishment of 765/400kV 2x.1500MVA substation at Agra (UP)
Establishment of 765/220kV 2x1500MV A substation at Auraiya(UP)
220kV D/c Lalitpur-Jhansi -90km

Jawaharpur STPS (3x6600MW)

e

A

A

»

.

»

Tawaharpur —Hapur 765kV S/c -210km

Jawaharpur —-Mainpuri 765kV S/c -70 km

LILO of Mainpuri-G Noida 765kV S/c at Jawaharpur-10km

LILO of Agra-Hapur 765kV S/c at Jawaharpur-10km

LILO of both circuits of Mainpuri-Aligarh 400kV D/c at Jawaharpur-15
km

LILO of Panki-Muradnagar 400kV S/c at Jawaharpur-15km
Establishment of 765/400kV substation at Jawaharpur

Beyond Hapur, Hapur-Meerut 765kV line alongwith establishment of 765/400kV s/s

at Meerut with 400kV interconnection has been proposed. The results of load flow
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study considering the alternate proposal was also shared with UPPTCI. during the
meeting on 21/12/2012.

UPPTCL stated that they had certain apprehensions in agreeing to the above proposal
for evacuation of power from Lalitpur and Jawaharpur STPS and needed time to
examine the same.

Member (PS) advised UPPTCL to have another meeting with CEA and CTU after
examination of the above proposal so that the evacuation system for Lalitpur and
Jawaharpur STPS could be firmed up. UPPTCL agreed for the same.

Members agreed to the above.

Meeting ended with thanks to chair.

Thereafter the meeting for connectivity and Long Term Open Acce’ss was held.
The minutes of this meeting are being prepared separately and v,pioaded shortly.
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List of participants for the 31% Standing Committee Mee tine on Power System

Planning in NR held alongwith on 2.1,2013 at POWERGRID, Gurgaon

Name
CEA
I Sh. Ravinder
2. Sh. K.K. Arya
3, Sh. B.K.. Sharma
4, Anita Gehlot
5. Manjari Chaturvedi
6. NRLK Prasad
NRPC
7. Sh. P.K. Pahwa
PGCIL

8. Sh. LS. Jha

9. Sh. Y.K. Sehgal
10. Sh, R.K. Chauhan
Il Sh. Kamal Sarkar
12. Sh. Mukesh Khanna
13, Sh. S.K. Tyagi

14, Sh. V. Thiagarajan
15. Sh. A.V.S. Ramesh
16. Ms. R.P. Joshi

17.  Ms. Ankita Singh
I8, Ms. Shruti Tiwan

NTPC

19, Sh. Dinkar Devate

20. Sh. §.8. Mishra

21.  Sh. P.K. Goyal

22. Sh §.K. Sharma

23.  Ms. Sagarika Mohanty
24, Sh. Amit Arora

25. Ms. Shilpa Agarwal

NHPC
26.  Sh. Nain Singh
27. Sh. R.M. Agarwal

DTL
28.  Sh. Bhupender Nath

Designation

Member (PS)

Chief Engineer l/c: (SP&PA)
Director (SP&FP/A)

Dy. Director

Dy. Director

Dyy. Director

Member Sceretary

Directori Projects)
COO(C'TW)

GM (CTU)
AGM(OS)
DGM{(CTU)
DGM(OS)
CDE(CTWD)

Man ager(OS)

Sr. Iangineer(CTL)
Engineer(CTU)
Engineer(08)

GM (Elect.)
AGM (Engg.)
AGM (PP&M.)
AGM(Comm.)
DGM(PE-Elect.)
Manager (Comm.)
Manager(Comm.)

ED
AM

GM(Plg.)

29. Sh. Saruda Prasanna Routray Manager{Plg.)

PTCUL
30.  Sh. Gurcharan Singh
31, Sh. AK. Agarwal
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HPPTCL
32.  Sh. V.K. Kaprate
33.  Sh. Sandee:p Sharma

HPPCL
34.  Sh, B.S.Negi

PTC
35, Sh. 8.5. Sharma

HPSEB Ltd.
36. Sh. M.L. Sharma

HVPNL

37 Sh. R.K.Arora

38.  Sh. LK. Juneja

39. Sh. $.B. Moudg:l
40.  Sh. Gulshan Nagpal

RVPNL
41. Sh L.N. Nimawat
42, Ms. Sona Shishodia

J&K PDD

43. Sh. Manzoor Sairoo
44,  Sh. T.K. Koul

45. Sh. Sanjay Sharma

NPCIL
46.  Sh. K.P. Singh

NLDC
47. Sh. S.R. Narasimhan

48.  Sh. M. Pradeep Reddy

NRLDC
49. Sh. V.V. Sharma
50. Sh Rajiv Porwal

UPPTCL

51. Sh. S.K. Garg

52. ShV.P Tiwari

53, Sh. Hriday Prakash

PSTCL

54.  Sh. Rachhpal Singh
55.  Sh. Sunil Puri

56.  Sh, Kuldeep Singh

Diirector
Sr. Manager(Plg/IT)

DGM

Advisor

Sr. XEN

Director(Technical)
CE(Plg)

Chief Engineer

SE, Plg.(NCR)

CE(MM)
XEN(PS.S)

Dev. Comm.(P)
Consaltant
EE

Ciz

DGM
Engineer

GM
Chief Manager

Director(Trans.)
SE(Trans. & Planning)
EB

CE
Dy. CE
Addl. SE
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UT CHANDIGARH

57. Sh. Sunit Sharma

58.  Sh. Khushwinder Simgh
59.  Sh. M.P. Singh

EPPL

60. Sh. Himanshu V.

61.  Sh. M.P. Chakarvarty
62. Sh. Atchibabu G.

NPCL
63. Sh. 8.8. Rizvi
64.  Sh. Rajeev Goyal

Hxecutive Engineer
Astt. Executive Engineer
SE

V.P.
Sr. DGM
Dy. Manager

GM
DbGM
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Annexure-1

Transmission Systemi for Phase-I Generation Projects in Jharkhand & West
Bengal

1. Transmission Sysiem for Phase-1 Gen. Projects in Jharkhand & West Bengal: Part-
A

(iy Ranchi - Gaya 400 kV (Quad) line via pooling station proposed near Essar /
Corporate generation projects

(i) Ranchi New (765/400kV S/s) - Dharamjayagarh / near Korba 765kV S/c

(iii) Establishment of 400k\ Pooling Station (Jharkhand Pool) near Essar and
Corporate generation projects. This will be a switching station without ICTs

(iv) New 2Zx1500 MVA, 765/400 k'V substation at Varanasi
(v} Gaya - Varanasi 765 KV S/¢
(vi) LILO of Gaya - Balia 765 kV S/c line at Varanasi
(vii) 400kV connectivity for new 765/400kV S/s at Varanasi
i. Varanasi - Sarnath (UPPCL) 400kV /e (quad)
ii. LILO of Sasaram - Allahabad 400kV line at Varanasi

1I. Trans. System for Phase-I Generation Projects in tharkhand & West Bengal: Part-
B

(i) New 2x1500 MVA, 765/400 kV substation at Kanpur
(i1} Varanasi — Kanpur 765 kV D/c
(iii) Kanpur — Jhatikra 765 kV S/¢
(iv) 400kV connectivity for new 765/400kV §/s at Kanpur
i. Kanpur (765/400kV}) - Kanpur {Existing) 400kV D/c (quad)

HI. Private Sector line: In addition to the ahove work to be undertaken by PGCIL,

In addition to the above work to be undertaken by PGCIL, Dharamjaygarh —
Jabalpur 765kV D/C line (2nd line) would be under the scope of private sector.
Associated 765kV line bays at Dharamjaygarh and Jabalpur sub-station would be
under the scope of POWERGRID.
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Annexure-2

1. Transmission systen: for Phase-I generation projects in Jharkhand and West
Bengal (WB) - Part-Al:

1.Establishment of 400kV GIS Jharkhand Pooling Station near Essar and
Corporate generation projects (depending upon progress of Essar and Corporate
[PPs). This will be a switching station without ICTs.

2. Ranchi — Gaya 400 kV D/C Quad line via proposed Jharkhand Pooling Station
near Essar/ Corporate generation projects

I1. Transmission systenn for Phase-1 generation projects in Jharkhand and West
Bengal - Part-A2:

1. Ranchi New (765/400kV 8/s) — Dharamjayagarh/near Korba 765kV S/C kne
2 New 2x1500 MV A, 765/400 kV GIS substation at Varanasi

3.Gaya — Varanasi 765 kV S/C

4 Varanasi- Balia 765 kV S/C

1. Transmissicn system for Phase-I generation projects in Jharkhand and West
Bengal - Part-B:

1. New 2x1500 MVA, 765/400 kV GIS substation at Kanpur

2. Varanast — Kanpur 765 kV D/C

3.Kanpur — Jhatikra 765 kV 5/C

4.765/400 kV Kanpur — Kanpur(Existing) 400 kV D/C Quad line
5.400kV connectivity for new 765/400kV S/s at Varanasi

6. Varanasi - Sarnath (UPPCL) 400kV D/C Quad line

7. LILO of Sasaram - Allahabad 400kV line at Varanasi

8. Opening of LILO of one circuit of Sasaram-Allahabad 400kV D/C line at
Sarnath.

IV. Privale Sector line:

In addition to the above work to be undertaken by PGCIL, Dharamjaygarh — Jabalpur
765kV D/C line (2nd line) would be under the scope of private sector. Associated
765kV line bays at Dharamjaygarh and Jabalpur $/S would be under the scope of
POWERGRID.
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ANNEX-1V

Unnao-Panki over loading:

{i) Present arrangement
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ANNEX-1V

(ii) With proposed Lucknow-Kanpur line.
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ANNEX-V

SVC at Nalagarh
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SVC at Luckniow
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Prnexne — 1o

DIRECTORATE OF ENERGY
GOVERNMENT OF HIMACHAL PRADESH
SHANTI BHAWAN PHASE-III SECTOR-6 NEW SHIMLA-9

- Phone/ Fax No: (177-2673553, Email: ¢ ceenergy09@egmail.com '
- No. HPDOE/CE/Authority/ Dam Safety (Vol-VII)/ 2018-\ 2 85(~ RO"\ Dated:o_g.»j,o 9_/}4%
To f‘

M/s Everest Power Pvt. Litd,,
Malana-iI HEP, First House, Bhumian Estate, Nav Bahar,

Bhumian Road, Chotta Shimla~ 171002

Subject: Enhanced Security of Dam Hydro Projects in the State of Himachal Pradesh.

Sir,

1 have been directed to state that in the wake of the present National Security
Concerns, the security of Dam Hydro projects and other related vital installations in the State,are
required to heighten. You are, therefore, requested to take immediate necessary steps ;for
ensuring effective security of your project to meet any emergency situation, under intimation to
this office. If security plans are already in place the same may be reviewed and updated with all

precautionary measures and made effective with immediate effect.

Matter most urgent,

Yours faithfully,
I
) LA{W §

Director,
Directorate of Energy, GoHP.

Copy to:
1. The Private Secretary to the Chief Secretary, GolP, Shimla-171002 for favour of kind

information of the Chief Secretary to GoHP, Shimla.
2. The Principal Secretary (MPP & Power), to the GoHP, Shimla-171002- for kind

information please.
3. The Deputy Commissioner / Supermtendent of Police (SP) of District Kullu for

information and necessary action please.
, /L"’i‘d‘ Y] 1019

Dlrector,
Directorate of Energy, GoHP.




