(Detailed Project Report of Karcham
Wangtoo HEP in 6 (Six) Volumes)



{ i i
1 3
o
i

LINDUSTRIES LIMITED ||

HYDRO POWER DIVISION

KARCHAM-WANGTOO HYDRO-ELECTRIC PROJECT (1000 MW)
HIMACHAL PRADESH -

PROJECT REPORT

(REVISED)

VOLUME VI

REPLIES TO COMMENTS OF CWC/CEA AND HPSEB ON THE
REVISED DPR OF APRIL 2000

CONSULTANTS

NEW DELHI
DECEMBER 2000



VOLUME Vi

REPLIES TO COMMENTS OF CWC/CEA & HPSEB ON

THE REVISED DPR OF APRIL 2000

LIST OF CONTENTS

Si. No. item Appendix Page
1 (a) | Letter No.2/HP/18/00-PAC/5217-28 dated July 1 (a) 1
2000 from CEA
(b} Reply by JiL to CEA’s Letter No.2/HP/19/00- 1({b) 15
PAC/5217-28 dated July 2600
2(a)} Letter  No.2/HP/18/00-PAC/5588-80  dated 2 (a) 53
26.7.2000 from CEA
(b) | Reply by JiL to CEA's Letter No.19/00- 2 (b) 56
PAC/5588-90 dated 26.7 2000
3(a) Letter No.2/HP/19/00-PAC/5999-6002 dated 3 (a) 54
10/14.8.2000 from CEA
{b) Reply by JIL to CEA's Lefter No.2/HP/19/00- 3 (b} 74
PAC/5999-6002 dated 10/14.8. 2000
4 (a) Letter  No.2/HP/M18/00-PAC/6239-40  dated 4 (a) 136
22/24.8.2000 from CEA
(b) | Reply by JIL to CEA's Letter No.2/HP/19/00- | 4 (b) 135
PAC/8239-40 dated 22/24.8. 2000 '
i 5(a) Letter  No.2/HP/19/00-PAC/8245-47  dated 5(a) 139
22/25.9.2000 from CEA '
(by | Reply by JiL to CEA's Letter No.2/HP/18/00- 5 (b) 441
PAC/8245-47 dated 22/25.8.2000
6 (a) Leiter  No.2/HP/19/00-PAC/8455-57  dated 6 (a) 142
4 .10.2000 from CEA
() Reply by JiL to CEA's Letter No.2/HP/18/00- 6 (b) 145
PAC/8455-57 dated 4.10. 2000




efter No. HPSER (SECTT 14019 H/KW/2K/424-
725 dated 1.7.2000 from HPSEB

o
oy

Reply by JIL to HPSEB's Letter No. HPSEB
(SECTT.)4019 HKW/2K/424-25 dated 1.7.2000

1495

Letter No, MPP- F(2)15/93-11 dated 21.7.2000
from Additional Secretary (Power), GOHP.

181

Reply by JlL to Additional Secretary (Power),
GOHP Letter No. MPP- F(2)15/83-1I dated
21.7.2000

182

G (a)

Letter No. HPSEB (SECTTY101 (H/KW/2000-
722-24 dated 25.10.2000 from HPSEB

184

Reply by JIL to HPSEB's Letter No. (SECTT)101
(H)KW/2000-722-24 dated 25.10.2000

®
&




APPENDIX 1(a)

Letter no. 2/HP/19/00-PAC/5217-28 dated July 2000 from CEA



OFFICE OF THE SECRETARY
CENTRAL ELECTRICITY AUTHORITY
SEWA BHAWAN RK. PURAM
NEW DELHI-110066

*k#

No.2/HP/19/00-PAC/ S2V 3 RY¥ Dated: July, 2000.

To
\/’ﬂ((lhairman,
M/s Jaiprakash Industries Ltd |

JA House, 63 vasant Lok,
Vasant Vihar,
New Delhi-37.

Subject: Proposal for setting up of Karcham Wangtoo HE. Project (4x250MW} in
Kinnaur District, Himachal Pradesh by M/s Jaiprakash Industries Limited
(M/s JIL)-Techno-Economic Clearance- Regarding.

Reference: Your letter Nol. JI.7205 dated 18.4.2000.

Sir,

Please refer to your above referred letter forwarding 15 copies of Detailed Project
Report (DPR) on the subject for Techno-Economic Clearance (TEC) of CEA. On
scrutiny of the DPR, it has been observed that the following inputs/clearances/ details
essentially required for TEC of CEA have not been tied-up:-

1) Land Availabiiity,
1) Water Availability (State & Centre).
1) MOE&F Clearance.

) Clearance from State Forest Department.

v} Re-habilitation & Re-seftlement Programme.

vi} Authorisation from State Government GOHP under Section 18 A of E(S) At
1948,

Vi) Compliance of Section 29(2) and 29(3) of E(S) Act. 1948,
vilt)  Tentative Financial Package

2 In view of the above, CEA 15 not in a position 10 process vour proposal fos
Techno-Economic Clearance  The proposal is, therefore, not being persued further and
mav please be treated as rewurned. You may submt the fresh proposal/DPR (in siaeen

copies) complete with all inputs/ clearances as per the guidelines of CEA/CWC



-~

3. CEA’s comments on Technical, Electro-Mechanical design, Civil works, Legal
aspects and CWC’s comments on Hydrology and CMDD aspects are enciosed as Annex
LILIRLIE,V and VI respectively which may suitably be taken care of while submitting
fresh proposal/DPR for Technical-Economic Clearance of CEA.

Yours f“aithéu]{ib

Encl: As above. i,\}\/)

(GR SINGHAL)
DIRECTOR — PAC ~

Copy to:-

I Commissioner-cum—Secretary, Government of Himachal Pradesh,
Department of Power, Shimla-171002.

2. Chairman, Himachal Pradesh Electricity Board, Shimla-171004.

3. P.1. Suvrathan, Joint Secretary (IPC), Ministry of Power, Shram Shakii
Bhawan, Rafi Marg, New Delhi-110001.

4, Member (Planning & Chairman, SPAC), CEA.

5. Chief Engineer (HA/ SP& A/ F&CA/ TCD/ Legal/ IRP). CEA.

6. Chief Engineer (PAQ), CWC - w.rt letter dated 8.6.2000 and 19.6.2000

hpi9karcham



Annex — i

Karcham-Wangtoo Hydro-electric Project (4x250 MW) in Kinnaur District of
Himachal Pradesh by MJ/s, Jaiprakash Induostries Lid. (M. JIL)

oy DoanmentsiBsraram-YWangiou doc

The status of various inputs/clearances of the project is given below:

Compliance of Section 29(2) of Electricity (Supply) Act 1948 - XNot
Complied.

Land availability Certificate from Government of H.P. — No Certificate

is given. However, as per Item “4.3 Acquisition and transfer of land” of -

Implementation Agreement for Karcham Wangtoe HEP, signed between
Govt of Himachal Pradesh and M/S Jaiprakash Industries Limited on
18.11.1999, the Government shall acquire, at the request and expense of
the company, such private lands within the State of Himachal Pradesh as
may be required by the Company for construction, operation and
maintenance of the project (Acquired Land).

Water availability Certificate from Gowvt. of HP. — No Certificate is
given.

MOEF Clearance — Not available.

Interstate Aspects — No mention; Need to be clarified.

Estimated cost of the project is Rs 3875.11 crores at December 1999
Price Level (excluding escalation, IDC and financial charges). The
completed cost of the project ts Rs 7627 crore (in equivalent IINR)
(including TDC and financial charges)
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Subject: Karcham Wangtoo Hydre Electric Project (4 x 2150 MW,
Capacity 1600 MW), Himachal Pradesh ~ Revised Project Report ~
Comments on Volume 11 — Electro Mechanical Werks
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eneral: Karcham- Wangtoo Hydro Electric Project is a run- of — the river Scheme,
with provision for storage for meeting peak load demand, utilising the Hydro potential of
river Satlu; for Power generation. The project 1s envisaged to generate 1000 MW when all
the units are in operation.

- Generating plant equxpment s comprising turbines, main inlet valves- generators
and auxiliaries shall be installed in an underground cavity. The generated powsr is
proposed to be transmitted at 400 kV. Comments i respect of Electro Mechanical design
only are given below: .

A. Chapter 1: Generating Plarnt Equipment:'

1 Number and size of Unii:
Clause 1.4: Number and capacxty of generatmo units: SI. No. 1 indicate “For

MW units, - 4x250 MW Report ment;on and is based on obwous fact,
“economic of scale=and reduction of execution time in case of less. units”.
Flexibility of operation and transport of higher size unit in segmenis are imporniaii
points while deciding unit installation. It has been presumed that these may have
been taken care at your end while deciding on installation.

a

2 Transportation of equipment for Installation:

i

a. Report mention of nearby another installation “Nathpa Jhakri, & i) uniis of
250 MW being installed nearby and indicate that transport up to Jhakri will
not be problem and mention that road and bridges from Jhakri to Wangtoo will
have to be modified to meet transport requirement. Transport sectons to keep
size and weight within limits has not been specified and report only indicates
of “Suitable sections to keen frnﬂcgnqﬂﬁgﬁ size and wetch’r” In view of thig it
is requested that in chapter 1, Clause 1.4 81.No.2 please mdicate
1) Present transport Wexght and dimension imitations
i} Maximum dimension for 165 MW unii size and naine o1 package
i)  Maximum dimension for 250 MW unit size, and name of package.

V) Modifications required in Road/bridges from Jhakri to Wangioo
powerhouse site for 165 MW units and 250 MW units.
v} Transport limits of weight and dimensions after modifications.

Ciaguse 1.4, Slne? indicate “to keep frenspofation size and weight o

minimum, stator core and winding would be built up at site. Please intimate
number of segments with transportation weight.

It nay aiso be intimated thai though in Naihpa Jiasin 0 RKaichan
Wangtco unit rating is same, however in Nathpa Jhakri the head on the unit s
high therefore size of unit at Karcham Wangtoo will be higher in weight and
dimensions. It is therefore requested that transportation of heavy equipment may
be examined in detail, transport dimensions and weight presently and afier
modifications proposed which can be transported may be intimated to us.

(o
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aiinig parameiers of turbine:

Ouiput of unit (Clause 1.1, General at S1No.1) indicate iﬂ rep{m Li}ur%ng

high inflow periods during monsoocn, all the furbines are expected to generate,

maximum output continuously 24 hours/day, while in rzg}nmmsaﬁeﬁn pemeds

units will be expected to meet pesk load as per grid requirement;” in this
gaid please intimate the following: '

1. Maximum output. envisaged continuously 24 hours/day in monsoon
period and operating head on the Generating umt.
i, In non monsoon period, peaking hours, output and expected head

Head on the Unit Clause 1.2} Hydrauhc and other date in this indicate

L Weighted average reservoir level during 90% dependable discharge

i Tail water level WIth 1 unit discharge and minimum tail water level
Minimum head over unit: Clause 12.5 Hydraulic Turbine, SLNo.1 (Type of
Turbine}, Minimum head calculations has been based on munimuimn Graw dowi
level (EL 1799.0) minus maximum flood level (EL 1516.25) minus head
losses. It may be intimated that in case of flood, water level at head works will
be at maximum level. As already intimated earlier minimum head may be
calculated based on minimum draw down level (EL 1799.0) minus maximum

teve! with 2!l unit operating at maximum load minus head Josses.

Integration of unit in system operation (System Stability):

Clause 1.4 Sl. No. 4 mentions in repoit “System wiil be sirong and capabie

enough to absorb load acceptance/rejection of 250 MW without causing grid
disturbance”, System studies may have been done to check behavior of unit in the
system and these may be forwarded

Clause 1.8 mention of Penstock valve located in underground BV chamber of
size 95m x 10m x 22m with installation of 4 valves one for each unit after
Suirge Shait (SS; berween Power House (PH) and 55 iof emergency. 1ihc
valve arrangement from surge shaft to Power House 1s as under:

1} Surge shafi gate (2 Nos) with radial traveling hoist.

i) Butterfly valves (4 Nos) in BFV chamber with hydraulic servomotor.

i)  Main inlet valve (Spherical Type) at inlet of each unit in PH

Lf";;*.h of Pressure Shaft between SS and P as per report 15 200.5m with

steel liners in entire length. Emergency envisaged for operation has not been
indicated in report. Please intimate:

2

aj Purpose of providing this BF vaive (Dmergency situations i which iiis
valve will be operated).
b Techno economic studies done to justify installation of Penstock

Butterfly valve. It may also be specifically intimated whether
alternative of four (4 nos.) surge shaft gate with indrvidual hydraulic

. - - o P 4
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chamber, In case it 15 decided not to provide these wvalves our
observations on layouts may change.

-~
T

Genevaior (Seieciion of design parameters):

Rated output (Clause 1.9.2.1) Generator rating specilied is [uil gate output
and in clause 153 of turbine this is at 90% gate out put. The operating
parameters may be finalised and intimate maximum output of turbine at:



i Hated Head 1 Minimum idead il Maximum Head
and select Generator output matching on above.

b. Generator Voltage (Clause 1.9.2.2); Generator voltage has been indicate as
either 13.8 kV or above at 16.5 kV in report. Cost of Generator & other
downstream equipment is dependent on selection of this voltage This may be
finelised at this stage.

¢. Short Circuit Ratio: As already intimated above on “Integration of unit
system operation (System Stability) this may be taken from system studies.

d. idne charging capacity: Caicuiations for iine chafging requirement for .

proposed transmission lines may be submitted.

e. General and Special (Clause 1.9.4): Project report mention “the stator ffame
shall be in suitable sections as permitted by transport limitations. The stator
core shall be built in — site , in view of transport limitations; and stator
winding comprzsmg of bar ty p\, single turm coil) vwall also be built 2t site
Studies done in reaching 1o this arrangement may be submitted a_nd also
intimate number of sectidns considered as report mention only “suitable™.

f.  Frequency varation: QGenerator and oiher eleciricai and mechanical

equipments shall be designed for frequency variation of (+) or (~) 5%

7  Unit Spacing;
As already intimated earlier calculations for unit spacing of 22m may be submitted.

B. Chapter 2: Generator Transformer:

1. General {Clause 2.1):
As already intimated earlier techno- economic merits of 13.8 kV vis- a- Vis

16.5 kV may be furnished and drawings & catalogues of transformer along with
dimensions of half tunnels may be submitied.

C. Comments on other Chapters:
Deatils, pariculars and specifications of other equipments given in other
cizapters {chapter 3 to 11) will depend on finalisation of parameters of chapter 1
& 2 These will be forwarded ofter receipt of your reply & darificafions.

D. Location of Pothead vard & Transformer cavern & their connection:
The transformer cavern is on downstream size and Pothead Yard is on

upstream, Justification for such arrangement may be forwarded. Two circuits of

- 1. - f» 1 [ | P, .
SEA bug dugt have been tsken for connection cutside on ground As intimeted

earlier also comparative studies on use of bus duct and cable for such
interconnection may be sybmitted.




L . total

Boulty structures-ln the revised DFR 1t is ment
that under the Debt i Bauity ratio of 70:30, H/ s.
Wwould contrl bute 26% 0f the folal eguity i.e. 8,66
of the totzl project cost. Hovever, as per I
guidelines the promoter has Lo contripute atl least
11% of total project cost i.e, 36,668 @f/equity(foz
SJebt-Buuity ratio of 70¢30). H/s. JIL may, theralors,
revise the equity structure so zs to contribute at
legst 11% of totzl project cost =2nd a confimmglory
letter may be submitted to Chi.
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AnnexU e »E[EW

K aROHAM-WANETOO HYDRO-ELECTRIC PROJECT €4x25i}3~fw} TN

Hg.gw&__g_w

1. Validity of MOUi-Govit. of Himaehal Pradesh (GOHP) and
. ¥/ Jalprakipsh Industries Ltd,{M s JIL) had signed

the MOU on 28.8.93 with a validity of 36 months for
developing the subject project, This MOU has lapsed
on 27,.8.96 and the Implementation Agreement has been
signed on 18,11,99 between GOHP and H/a JIL, The
validity of MOU beyond “27,8.96 upto date of signing
of Implementation Agreement may be got confirmed from
Govt, of Himaéhal Pradesh

2. Incorporation of Ptblic 1imited Compan_y:

“Ag per clause B of MQU and Implame:atation Agreement
M/s JIL is to incorporate a new susidiary Company for
the implementation of the said project., The dste of
incorporation-be intimasted and certificate of
comuencement of business of the new company may be
mgde avallable to CEA mlongwith the Memorandum and
Articles of Association, It may be enmsured thst
objective of company, Inter-alis, Btate to establich,
operate and maintain the hydro pBwer station, Article
of Assoclation must contain the gqualifiicstion and
experlence criteria of a full/whole time Menber of
Board of Directors as per Section 15(A)5 of E{3) Act,
1948,

3, Section 18A:1-The Generating Company may submit a
copy of the authorisation from 8State Govt, to establish.
operate & maintain the said pro} ect u/s5 18.a of the
E(S) Act,1948,

4, Section 29(2)i1~The company is to publish a notificsztion
i Stoate Gazette and atleast two locel newspapers giving
salient features of the scheme such as installed
copeacity,; type of turbines, estimated project cost,
benefits avallable etec., giving 2(two) months notice to
licencees/individuals inviting any representation/
obiection in regard to the proposed scheme, (oples of
the Gazette notification and newspaper clippings may be
submitlted.

5, Section 29(3);~Tn pursusnce ©f the notificstion umder
Sectlon 23(2) representations/objectiona, 1f received,
are to be dealt with by the Gemerpsting Company, Copiles
of such representatlions/obJections snd the action tsken
to dispose off the same Including cost implicetions
may be made avalilable to CEA, If no representaticn is
received certificates from Generating Compm ¥ and
Govt, of Himachal Pradesh/HPSEB may be made available,

vz
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CEWNTRAL EBLECTRICITY AUTHTRITY
THERMAL CIVIL DEsSICH DEVIZICR

Lo X4

subi ect: ~ Karcham-Wangtoo HEP { 4x25(MW) in HP by
M/s, JIL - Inputs regardlng civil works.

ﬁa&*‘&

- Please refer to your letter Mo, 2/ /13 /00/2AC/
3628~ 3‘7 dated 2nd¢ May, 2000, various 1rputs/clf=arances in

respect of clvil woiks are as unden -

1. Land

The zrequi ranent of land for the wrks and submergence
in the reservolr is as unden -~

1} Forest lang/Govt, land - 95,22 ha,
ii1) rrvate land = 3,75 ha,

in addi tion to the above, requirenent of the land for
:emporarv quarters re-quired Eo:;nstruc:tlon is 64,41 ha,
Ml ch fall s unéer XAXKUNE®RX forest and govt, land.

M/s. JIL bhave requested Chief Engineer, HPSES, Shimla
o give a certificate regarding the aveilablility of lard for
nfraetrucure ard various csmponen s of the project. This is
wai ted,

M/s, JIL be asked to p'érsue the matter with State Reverue
cthorities also in getting a commitments that the land particularly
ovt. and Forest land, woulé be made available o M/s, JIL,

« RxR Projrammes

Nt available, However, & provision of k. 6,09 cr, is
smnarked for this iten,

, Water Availability:

States Mot gvailasble, It is indczted that the schene

g@s a run of the river and htence o water shall be consumed,
However, there will be consumption of water in towhship.
Inviewof this the comnmitment of the State Water Resources
Department is absoul tely requl red, '

Centres Tre councurrence o¢f CWC on the water a\"di_g_ablli ty
e well as inter state matters O ot availzble, This is

absoul tely regquil red,

Clerance from State Forest Deptt. and MOED

Both are mt available, Howsver, M/sz, JIil have incdl cated
that the case | obtaining the above cledrance ie under
presaration and will be submitted to MOEKF for clearance,
This aspect neseds to be expediteds

Gen-Terrnical Investigatliom

Availables

st Estimate of Civil Wrks

Avall abl e,



7. Enviromental & Eoxlogy Aspectss

A provision of i, 35,15 c¢r, is eamarked for envimnmental
ang ecology. )

s, Genlogical Surprisess

The IPR indicated that no complex Geo-Technical problems
are anti Cipated‘ S8 \3‘&6“.‘-«(.,.-\ ﬁ’-\\ngf Bunpriaes oal Q&&j s @ty -
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Observations of Hyd () Dte
On
KARCHAM WANGTOO BE PROJECT (4X250 MW)-REVISED-HP

The project report of Feb'96 prepared by M/S Jaiprakash Industries Ltd. on behalf

. of the Project authorities forwarde(i to this dte. through letter no. 29/55/96-PA (N)Y/500
DT. 16.4.96 was examined in this Dte. and views were communicated vide this office
letter no. 1/HP/107/96/HYD (N)/340 DT. 12.11.98. Subsequently the state replies on
observations were examined and further views were communicated vide T.O. letter No.

1/HP/107/96/HYD (N)/122 DT. 20.4.99.

Now a revised Project report with 5 volumes prepared by the same agency have
been forwarded for technical examination. The present project repoit has been examined
and 1t is found that ris the same as prepared earlier by the firm 1in Feb'96. No further data,
nor any further hydrological studies have been presented.  In view of this the carlier

observations made by this dte. will remam unchanged.
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Central Water Comnussion Vi
CMDDINW&ESY DTTE.

SUB : KARCHAM-WANGTOO H.E. PROJECT (4X250 MW)
- TECHNICAL EVAILUATION

Karcham-Wangtoo H.E. Project received vide CWC No. 29/55/96/ PA(N)/795-99
dt 9.5.2000 has been technically examined for the portion pertamning to
CMDD(NWE&S) Dte. and our comments are as follow :

1. The geological mapping around the dam site indicates presence of
schistose gueisses and Rampur quartzite along and upstream of dam
axis. This type of rock does not appear tobe suitable for supports of
nearly 100 m high dam. There is need for comprehensive foundation
investigation and foundation competency study. Foundation grade
duly approved by Geologist of GSI should be sent to this Directoraic
for comments. Reservoir competency study may be got approved by
Geologist of G.S. L

2. The design flood and sedimentation studies need to be approved by
Hydrology Dte. of CWC, '

3.  The value of siesmic coefficient adopted for the design & may be got
approved by the National Committee on Seismic Design Parameters.

4. The foundation gallery provided at the bottom of dam n block no. § &

G is vertical as per Drg. No. 1200-04-02/03. This is not in accordance
with  the normal practice. For carrying out drilling and grouting
operation, equipments are required to be transported throughout the
length of foundation gallery. Hence. the lay out of foundation gallery
needs modification to  facilitate the movement of workers  and
equipment 11 the gallery.

5. Maximum height of the dam s about 100 im. Intenmediate inspection
Galleries need to be provided as per provision made in the [S code 12966
(part 1-1992) '



6. The detailed design calculation for the stability of overflow and non-
overflow has been done for D&G conditions only. This may be
carried out for all the conditions as per provision made in [S-6512
1984 and fumished to this Directorate..

7. The computation of various type of energy dissipafion arrangement
may be .carried out and most suitable EDA from view point of
stability, efliciency and economy may be adopted. The performance
of Energy dissipation armangements adopted need to be confirmed
through model studies :

8. The water jet emerging from ski-jump bucket would be 1mpinging on s
river bed, resulting in formation of plunge pool. In the project report,
no provision has been made for the plunge pool. Water jetis also
likely to hit the already fragile riverbanks, causing slope instability.
This calls for proper and adequate sirengthemng measure for
-ensuring the stability of river banks. This aspect has not found a place

in the project report.

9.  Nao free board calculation has been done. This may be carried out and
submitted for scrutiny.

10. Basis for adopting the value of ‘C’ &+ has not been furnished. The
value of ¢ adopted 11 the design appears to be on higher side.

11. As the height of dam is more than30m, dynamic analysis may be

carried out for both overflow and non-overflow  section  aller
ascertaiming the correct foundation grades and other parameters.

4



APPENDIX 1(b)

Reply by JIL to CEA’s letter No. 2/HP/19/00-PAC/5217-28 dated July 2000



Anneaxure |

KARCHAM -WANGTOO H.E. PROJECT (1000 MW)
Reply by JIL to CEA’s letter no. 2/HP/19/00-PAC/5217-28 dated July 2000.

1. Compliance of Section 29(2) of E.S. Act 1948

Under Section 29(2) of £.S. Act 1948, a Notification dated 20.7.2000 of M.P.P,
& Power Department , GOHP regarding Karcham- Wangtoo Scheme (4 x 250
MW) has been published in the Extraordinary Government Gazette (Copy
enclosed as Annexure /1) . A penod of two months from the date of publication

of the Notification has been given to any licensee or other interested person for

making any representation in respect of the above Scheme.

As required u/s 29(2) of E.S. Act 1948, the Nofification has also been published
in two local newspapers of Himachal Pradesh viz Indian Express (English) and

Dainik Tribune {Hindi) on 27.7.2000 (copies enclosed as Annexure /2 & 1/3).

2. Land availability Certificate from GOHP

The relevant Article 4 of the Implementation Agreement describing 'Obligations
of the Government’ signed with Govi. of Himachal Pradesh on 18.11.92 is
enclosed as Annexure 1/4. Clauses 4.3, 4.4 & 4.5 of the Article deal with the
responsibility of the Govt. of H.P. regarding acquisition and transfer of land,

lease of land for permanent works and lease of land for temporary works to the

Company .
3. Water availability Certificate

A copy of GOI, Office Memorandum dated 19.1.1996 is enclosed

Annexure I/5 which clarifies that water availability clearance is required only for

Thermal Power Stations.

b By

57



MOEF Cloarances

Case for obtaining forest clearance and environment clearance from MOEF is
under preparation. For prepara?ioh of Environmental Management Plans (EMP)
and Environment Impact Assessment (EIA), National Cnvironmental Engineering
Research Institute (NEERI) of Nagpur has been engaged. A number of visits
have been made by NEER| officers to the Karcham- Wangtoo H.E. Project Site

in connection with preparation of EMP & EIA.

Interstate aspects

There is no interstate aspect involved in the Scheme . It is a run-of -the -river
scheme and the waters of river Satluj shall be diverted through a tunnel for
generation of power and shall be fed back into river Satluj in the State of

Himachal Pradesh itself.
Estimated cost of the Project

The Cost Estimates submitted in April 2000 at Dec.99 Price Level have been
revised to account for the increase in the design flood at Karcham Dam site due
to unprecedented flash floods in river Satluj in the night of 31.7.2000 and also
to incorporate the effect of comments of CWC/CEA/HPSEB on the DPR of April
2000. In revising the Cost Estimates, CWC "Guidelines for preparation of Project
Estimates for River Valley Projects- March 1997 have been followed. The

revised Cost Estimates are contained in Volume il of DPR (December 2000).
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M:P.P: & POWER i)EPARTMEzl:T
NOTIFICATION

Shimla-171 002, the 20th July, 2000

No. MPP-F(2)15/9301—In purssance of Seciion 29 of the Electricity (Supply)
Act, 1948, it is .hereby notified that Jaiprakash Industries Ltd., a generaling company,
within the meaning of Section 2(4A). of Electricity (Supply) Act, 1548 and registered
under the Gompanies Act, 1956, proposes to undertake the foilowing scheme :

Name of Scheme: Karcham —Wangtoo Hydroelectric Project (4x250 MW) in District
Kinniur, Himachal Pradesh.

1. Brief Dxes: iption :

The project has been contemplatei as a run-of-river power generation develo-
pment on river Satlyj in Kinpaur Distic: of Himachal Pradesh. It is located
at about 200 km from Shimlz oa Hindustan Tibet Road (NH-22). The- project
envisages the wilisation of 298.73 m gross hezd available between Karcham and
Wangtoo to geaerate 4492 million KWh in 90% dependabie year with 4x250 MW
generating- units locz'ed in on unde-giounl power house. The brief descriplion
of civil straciures 1o be comstructed  is a5 derailed below

(i} A 105 m diz and 456 m jong divirsion tunuct, alongwith upStream
and downsiream coffer dams.

124 4-7TH9F 2060-21-7-2000- 1,358,
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NO. MPP-F(2) 15/93- il
- - 20th Ju;y,fzoao

m-Wanqtoo'Hyd oe!ectnc Pro;ect (4 X 250 MW)

£

Kinnauf (H:machai Pradesh)

Humachai Pradesh ‘rt as located atz T
ut:hsa{son of 2§8?3 m gross: ‘hea avax%able‘ between Kar{:ham and Waanbo to genemte 4402 million Kwh in 90%
»-giept;ndabfe yea;)mth X:250: Mw enga{mg umts lo{;atedman undwground power house. The br:ef description of ¢ivil
structures 1o be. cons:ructed' delaﬂeii .below Mgt UV N T

i) A 105 m dia-and 456 T iong diversion turme‘t along\mh ups!ream and downstream eofier dams

i} A concrele Gravity darn about o8 m iugh f:om deepest !oundat:on level and 178 m fong on top. The dam will have a
spiliway “with E slume bays and an aumhary sgll.w-ay having two bays The 1otal spilfway czpaczty wAll be 6135 cumec.The

gam will pmwde a five'storage cl'545 Ha.mtor peaking puiposes.:

Jil) Fesitintake bays a!ongwﬂh sedrmenta;:dn cham’oers and-four ﬁushlng conduits for Bxcludmg sediment particies above

ﬂ2mmlrfsze P

) A ‘E? 2 ¥%m. long:- head thce hmnef of 0. 48m-dia’ cnrcutar shaped for-carrymg a discharge of 417 cumec for powet

generazmn The wanel will have'ﬁ mtermedra!e constmcl)on adr{s alongvmh one adit neat the inlet and one adit near thé

surgé shaft. ’ - : '
v} A 185 m high and w2, dla sutge shaf‘t alongwﬂfi 2 steel lmed pressure shalis of 4.75 mm dia.

vi) An’ underground - power house havmg installed capacny of 1000 ¥W and having four units of 250 MW, The power

station wilt atilise 2 gross- head cf 298 73-m-and net head of 275 93 m for genera!aun of power. 1t will i‘;ave faur Franms

turhines slongm:h vertical synchronous generawrs and other equmenL

vit) A S0 m l-ong tail race tunnei of 10, 48 m: ma mrcular shaped aLongwlm outfall work to dlSC’f‘EEQE the water in Safiuj

river.

2 For, piacmg the wires, lowe‘is waii {:rackels. apparatus and apphances for the fransmission and disitibution oi

elecmc;rv or'for the transmission of ze!egraphlc teiephnnm COMMUNICAtioNns, NCEssary for the purpose of the scheme,

the company in accordance wilh pmv:smn of section 42(2] of electricity (Supply} Act, 1948 have and shall exercise 2l the

puwers which the Te%ephomc aut hnrn‘y possesses tinder partilh of the Indian Telegragh Act JBES5 (13 of 1885} with regard

‘o2 Telegraph i’slabhshmen{ maintained and shall aot be bound t\y the provision of section 12 ta 16 ang.18 and 19 of -

India Electricity Act, 1510 {3 of 1910} without prejudice to the requirement of Section 17 of that Act,

3.The estimated capitat expehditure on the scheme [Karcham-Wangtoo Hydroeleciric Project j is Rs. 3,166 crores plus

LSS 163.00 million equivalent fo Rs5.3875.11 crores {1 USS = Rs, 43.50) 25 on December 1539 price level, excluding

escalation & interest during construction. .

4. Nofice is hereby diven that any licensee or other person mtems!ed may raise any objection and for representation on

the above scheme within twe months of publication of this notice whereafier no ob;ectmn and fof representation wall be

entertzined and the schesme shad be sanctioned with or vathout ‘Hotification as approved by the Company,
5. Necessary plans shomnﬁ the project site gic, may be inspected oG any working day in the office of Director. Jaiprakash
industnes Lid.. Sholtu P.O. napr; Dzsmct Kinnaur {HPY and objection and representation in respem of this scheme, it any,

inay.be sent to the undersigned -

‘ . Director, - R - Addl Secretary MPP & Power
WIS Jaiprakash Industries Lid - . o . ip the Government of
F;\ B ’ ) ) Himachal Fradesh.
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M.P.P & POWER DEPARTMENT NO. MPP-F{2) 15/83- il
Govt of H.P., Shimia-2 20th July, 2000

i pursuance of seclion 29 of the Eiectricily {Suppiy} AcT, 1848, it is bereby notified that, Jaiprakash industries {td.. a
generating company. vathia e meaning of section 2{4A} of Electricity (Supply) Act. 1948 and registered under the | .
Compames Act 1956, proposes 1o ungertake the following scheme: .

Name of Scheme: Karcham-Wangtoo Hydroelectric Project (4 X 250 Mw)
in Distt. Kinnaur {Himacha! Pradesh)

t. Brief Description .

The project has heen comemplaled 2s a run-of-river power generation development on fiver Sattuj in Kinnaur Distt. of
Himachal Pradesh, 1t is located al about 286 km. from Shimlz on Hindustan Tibet Road {NH-22} The project envisages the
subsation of 29873 m gross head available between Karcham and Wanqloo to generale 4492 milfion Kwh in 90%
dependabie year with 4 % 250 MW generating units located In an upderground power house. The brief description of civil
struciures to be constructed is as delailed below:

\pA 10 5in dia and 456 m tong diversion lunnel, alongwith upstream and downstream catler dams.

.: & congrele gravity gam about 98 m high from deepest foundation tevel and 178 m long on top. The dam will have a
opitiviay with § sivice bays and an auxiliary spillway having two bays. The total spillway capacity will be 6135 cumec The
dam will provide 3 five storage of 545 Ha m for peaking purposes.

s Four miake bays zlongwith sedimentation chambers and four flushing conduits for excluding sediment particles zbove

4.7 mmon S8
wi A 177 km iang hezd race lunnel of 10.48 m dia circutar shaped for carrying a discharge of 417 cumec lor power
gengsaton Tnejunnel will have 5 intermediate construction adits alongwith one ad# near the inlet and ore adit near the
corsge shalt
+1A 1850 msgh ond 16 M 27 m G2 surge shafl alongwilh 4 steed fined pressure shafts of 475 mm dia.

. ke wngsiground power house having installed capacity of 1000 MW and having fowr units of 250 MW. The power

Lon wail oldise 3 gross head of 298.73 m and net head of 275.93 m lor generation of power. i will have four Francis

rhes 2ionowill vertical synchroncus generators and other equipment,
£ 505 e png 133 race wnanet of 10,48 m dia circular shaped alongwath outfall work 10 discharge, the water in Saily;

e
P for plaong Ine wates, (owers, wall brackets, apparatus and apphances for the transmission snd distribution of
siecingiy of for the lransmussion of 1elegraphic, telephonic communications, necessary for the purpase of the scheme,
ng company in 2ccordance with provision of section 42(2) of electricity (Supply) Act, 1948 have and shall ‘exercrse 3i the
sowers which the Telephonic zuthorily possesses undet part-Iit of the Indian Telegraph Act 1885 {12 of 1885) with regarc
1o s Talograpn eslatbhshmen) maintained and shali not be pound by the provision of sectien 12 t¢ 16 and 18 and 19 of
indhsa Elentnnity Act 191019 00 19101 wit?jou{ prejudice 1o the requirermnent of Section 17 of that Act,

3 Tme gsnmaies Capilal 2xpenditure 0a the scheme [Karcham-Wangloo Hydroelectric Project jis Rs. 3166 crores pius
58 16T 00 miilion egquivaieni to Fs 387511 crares {1 USS = Rs. 43.50) as on December 1839 grice tevel exciuding
escalation & weres! duning construebon

D HELes § FereDy piven thai any ficensee of other person interesied may raise any objection and lor representation os
the above scheme wihin two months of publication of 1his notice whereafler 1o objeclion and {01 repreSEntation wiil be
cotensimed and the scheme shall be Sanctioned with or without notification as approved by the Company.

1 Mecestan GIaNs showang the piojell site eic. may be inspected on any working day inthe office of Cirector. Japrakas

Cut Shons PO Tapn Dsuic Minnaur (HEY and obiection and represenialion o respesi of this soheme o any

e leniersignee

: Director, Addl Secretary MPP & Power
WS Samrakash Ingusthies L to the Government o}
Himachal Pradesh.
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OBLIGATIONS OF THE GOMERNMENT
4. Granting Conseats/Permissions and Assistance in Obtaining Clearances

The Governent hereby agrees 1o grant 1o the Company all consems, permissions.
siatutory/non-statutory, within it purview as mexquired by the Company 1o undertake
cstablish, operate and maintain the Project. The Government shall assist the
Company for expediting the vanous statutory/non statutory clearances required for
the implementation of the Project, from various competent authorittes of the State
CovernmenvCentral Government or the Board. The responsibility of obtaimng
these approvalg/clearances shall, however, rest with the Company only.

4.2 Use of materials
The Government shall permit the Company, in accordance with the Law 1o coliect
and use boulders, stones, shingles, limesione and other building materials. except
precious and semi-precious materials, from the river beds, and/or fom the land
zcquired for or mansferred w or leased out to the Company for the Project. an
payment of royalty in accordance with the Government rules/rates \n force from
lime 1o hme

4.3 Acquisition and transfer of land

(2} The Government shall acquire, at the request and expense of the Company.
and in accordance with the provisions of Land Acquisinon Act1894 and
other applicable laws. such private lands within the State of Himachal
Pradesh as may be required by the Company for consiruciion. operation and
maintenance of the Project {(Acquired Land) The Government may slso
allow the Company 1o acquire such land through direct negoliations wih the
owners in accordance with the prevashng laws, rules and regulationz in the
State

(i) The Government shall provide necessary asssiance 0 the Company s
oblaining permission of the competent Authoriy for the removal of irecs
{ . sianding on the Acquired Land and on the Govemment lands which 10 s
reasonable opirwon are required 1o be felled or removed for the
implermemanion of the Protect.

4.4 Lease of land for Permanent Works
Lipon the request of the Company and subject 1o the provisions of laws i force and
the prowision of Clause 5.24, the Govermument shall, on such terms and condinons
and rales prescnbed by the Governrnent from ame o tume, provide for, on 2 iong
wern lesse. the Govemment land reguited for Permanenr Works, as mas be
necessars for the construcion. eperation and maimenance of the Project

4.5 Lease of fand for Temporary Works
Upon the request of the Company and subject 1o the provisions of taws in force and
the provisions of Clause5.24, the Government shall provide, on such lenns and
conditions and rates as may be preserbed by the Government from time 10 tme. on
z shorl term lease for a period not exceeding fificen (135} years, such Governmemn:
RIE RN £
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P oy Temporary Works, az i3 conmdered roasenedsls neoessar, as th

Rehabilitavon and Reserlernent Plan

Tne Govermuneri shall. subject W the approval of the GOL or any other competen
awthority, pfepare a rehabihitanon and re-settlement plan 1n associanon with the
Company for {ocal resdenis hkely to be adversely affected or displaced due 10
construction of the Project at the Sue as on the Effecuve Date. The cost of
preparation and implementation of the above plan shall be borne by the Company.

Upgradation of Roads and Bridges

Governnent shall, at the request and cost of the Company, construet, widen and
sirengthen such roads or bridges within the Stae of Himachal Pradesh as are
considered reasonably necessary by the Goverrunent. The Government permits the
Company to construct roads, bridges, culverls as considered necessary for the
Project in the Project lands. The Govemment may also permit the Company 1o
construct roads, bndges, culveris as are considered reasonably necessary by the
CGovernment tn the interest of the Project on a case-to-case basis.

Approvals for Sale/Use of Epergy

The Company 15 entitled 10 sell the balance portion of the energy generated from the
Project. excluding the Government Supply. to any other party/ consumer except
those located in the State of Himachal Pradesh. The Company shall also be
permitied 1o vulise ths energy for thewr capuve use [or the new industry 10 be set up
10 the State.

Lipon application therefor having been made, the Govermnment shall, 1a accordance
with the Law. prompily 15sue any approval required to be obtained from it in
conneciion with the Power Purchase Agreemeny(sycaptive use, provided that all
requirements and conditons for the gram of such approval have been duiv and
tmely met by the Company.

Evacuation of Power

The Government shali provide necessary assistance 1o the Company m tving up the
ransmission systern for evacuavon of power from the Project owt of Himachat
Pradesh through the transmmssion systemn of the Power Gnd Cormporabion of Indi
Linmted (PGCLY or anv other such utbiy Gies).

Uther Approvals

if anv approval as required under tie Law by the (Uompany. the lenders. o
Contractor{sy with respect 1o the Project, upon appheation thers{or being made
the Compans. GCoverronen shali iake 2l reasonable and appropnate steps w
adnnmustrante power and as permssible by Law. 1o onsure Uwar such approsal o

HTTANEE

vranled expediiously

Communicalion .
Govemment shall provide due assistance to the Company [0 oblain, n accordancc
with the prevaiing Law and reguialions, necessary penmils (o anstall and use suitable
racio communicaton systems, including satelhiie comrnurnicanon equipment and
wallie-talkies. Any system cennecting with the national telecommunication system
of any tniemaienal  elecommunicaton sysiem wall be subject o the

A
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Explosives

Government shall provide due assistance 10 the Company. under the Law and
reguiationsdo obtain permussion o procure, store and use such explosives which are
requited for the Project; provided that the responsibility of obtaining such a
clezrance and making the necessdry arrangements rests with the Company.

I'mport Licence

Governrment shall provide due assistance 1o the Company n obtaining all necessary
import licenses for the Project fruom the relevant GOl authorites to the exient
permissible by Law. The Company shall submit a hist of such equ;pmf:m ‘required o
be imponed for the Project o the Government {or approval,

Upstream/Downstream Projects

The Government shall be entitled 10 survey, investigate znd implement any nver
valiey power generaiion schemne upstrearn or downstrearn of the Praject, However,
the Government shall ensure that the planning, design, constucton of any other
power project  upstream. or downsmeamn  of the Project shall not be
matenally/adversely detrimental to the Project and to the annial energy generaton
from the Project.

Monitoring Committee

The Governument shall constiute a mulu-disciphnary commutiee compnsing
representatives of the Company and representatives from various departments of the
Government lo momitor the issues ansing dunng the implementanon of the Projed:
The comminee shall also draw up the methodeology 1o regulate the payments © be
made by the Company to the vanous depantments of the Goverranent 1n connection
with the implementation of the Project, The commutiec shall meet a1 such intervzic
and ai such place as 1s decided by it The commities or any of is members shall
have no authonty io alter. amend or modify m any manner whatsoever. the tenm:

and condinons of this Agreement.

Construction Power

The Govermvment shall cause the Board o provide adequale consoucuon power w
the Project at the cost of the Company. The construcuon power shall be suppled a
thie Board's bulk supply tanfl as apphcable from ume to Ume  However e
Govemment makes no commitment © ensure un- interrupied power supply

The Government will provide ali possd:)ic assisiance 10 he Company o

incorporation of the new subsidiary Company provided that the registered office of

such a Company 1s within Himachal Pradesh

15
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Annexure

Henlies to commenis received from CEA vide letter No ZIHP/19/00-PAC/E217-28

dated Julvy 2000

A.

Chapter 1: Generating Plant Equipment

1. Number and size of unit

The selection of number and size of units (4x250 MW vis-a-vis 6x165 MW)
has been done mainly on the economic consideration of reduced cost of civil
and electro-mechanical works and duration of erection, testing and
commissioning. To meet transport constraints, necessary provision has been
made in the estimates for modification of road/bridge capable of transporting
pay load of 70 tonnes. Selection of equipment, manufacture and supply shall
be such that this transport limit shall be adhered to. Assembly of some major
assemblies i.e. stator, spherical valve shall be done at site.

a)

Transportation of Equipment for Installation

The required information in respect of transport limitation are as

under:-

i) & iii)

The present transport weight and dimensions limitations
beyond Jhakri are 50 t by weight and 5000 mm (L) x
3000 mm (W) x 3000 mm (H) by dimensions. Roads and
bridge between Jhakri and power house shall be
upgraded for transportation of payload upto 70 tonnes.

The maximum ftransport dimension and weight
corresponding to 165 MW or 250 MW unit size are
guided by the transformer size. The size and weight of a
single phase, 93 MVA, 13.8/400W3 kV generator-
transformer corresponding to 250 MW unit size Is
estimated as 4.5 x 3.1 x 4.0 m (LxWxH) and 62 tonnes
respectively. Wherever necessary, road will be modified
to meet its transportation requirement.



"" “gﬁ,

Estimated weight and dimensions of major e@uipm@m

are as under :-

aj Runner
b) Stator frame
c) Generator shaft

d} Spherical valve

e) Stator core and
winding
f) Transformer

- 54 tonnes
- Four segments or

more as per final
dimensions and
weight  of  each

section estimaied at

34 fonnes (total stator
weight 250 tonnes)

- 40 tonnes
- To be transporied in

three paris. Maximum
transport weight 48
ionnes

- To be done at site

- 652 Tonnes

From above it will be seen that transport weight shall be
within planned transport limits.

3. Operating parameters of Turbine

a) Required data is as under -

Monscon Period

Pond level =
Tail water level =
Head loss in tunnel =
Efficiency =
Discharge =
Power =

1804.50 m
1508.00 m
227 m
0.895

417 cumec.
1000 MW



B

i) Non-Monsoon Perigd
Pond level Max. = 1810060 m
Min. = 17899.00 m
Average = 1804 50 m
Tail water level = 1508.00 m

(corresponding to 4 unit
discharge)

Head loss in tunnel 227 m

Keeping storage capacity of reservoir in view, minimum peaking
capacity is 1000 MW for 4 hours.

b} &c) The minimum head as suggesied by you shall be 268.3 m (i.e.
1798-1508-22.7) considering T.W.L.with discharge of alt the 4

units.

Intearation of Unit in system operation (system stability)

As per XV survey report of CEA, peak load forcast at end of 10" plan (2006-
2007) shall be 44009 MW. Karcham Wangtoo unit size is less than 0.6% of
this. In this vast grid, this size is insignificant. Already at Jhakri 2560 MW unit
size has been adopted. Keeping the same in view, unit size proposed is
reasonable and economic and there shall be no problem in integration of the
units in Northern grid.

Penstock butterfly valve

a) Butterfly valves have been proposed to provide emergency control in
case of failure of MIV valve. This is the standard practice for major
hydro electric power stations. For Nathpa Jhakri Power Station where
unit size is same as for Karcham Wangtoo (250 MW} emergency
valves have been provided in the valve chamber d/s or surge shaft.
Stop log gates in surge shaft have been provided for maintenance of
butterfly valve gates.

b) Alternative of providing fixed wheel gates with hydraulic hoists at the
surge shaft was also considered. However it was not adopted due to



lack of sufficient feed back of operation of similar system on other

projecits.

On Baspa-ll Project we are providing fixed wheel gate with hydraulic
hoist located in the gate chamber just d/s of surge shaft. In addition a
flap gate is also provided to isolate the fixed whee! gate for inspection
and maintenance.

At the detailed design stage this alternative will also be studied in more
detail and will be adopted if found cost effective.

Hydro Generator (selection of desian parameters)

a) Rated output of generator corresponding to 255 MW turbine output at
90% gate opening shall be 277.77 MVA (at p.f. of 0.9). Full gate
opening in clause 1.9.2.1 was mentioned inadvertently.

b) At this stage we have envisaged generation voltage of 13.8 kV only
and the costing has been done accordingly.

c) Short circuit ratio of >1 as per DPR is tentative. Detailed system
studies will be conducted to determine optimum short circuit ratio
which will be adopted while ordering the equipment.

d) Line charging capacity of 200 Mvar will be adopted which is maximum
for 250 MW generator. The capacity is sufficient to charge about 150
km line length.

&) Keeping transportation limits in view, stator frame shall be in four
segments, stator core and winding shall be done at site as in case of
Nathpa-Jhakri.

f) The = 5% variation in the system frequency as suggesied shall be
taken into consideration while designing the electro-mechanical
equipments for the station.

Unit spacing

As per enclosed calculation at Annexure-A, the unit spacing comes to 22 m



considering lowering of runner from bottom due to siit problern of Satluj basin.
For this arrangement a suitable opening will be provided for lifting of runner
to the erection bay.

Chapter 2: Generator Transformer

General (clause 2.1

We have considered 13.8 kV as primary voltage. VWe do not have any drawings or
catalogues for 83 MVA single phase fransformers at this stage.

The drawing for half tunnels existing between Jhakri and Karcham Wangtoo s,
however, enclosed at Annexure-B & C.

Comments on other chapters

Noted.

Location of Pothead Yard and Transformer Cavern and their connection

The orientation of outdoor GIS and potyard (w.r.t. underground GIS) has been
decided on the upstream side of power house because of non-availability of space

on the Bhaba river side.

In this arrangement busduct between indoor and outdoor GIS form extension of
busbars from indoor to outdoor switchyard. Since their rating is 4000 Amp, busduct
s necessary.



Annexure A

CALCULATION FOR UNIT SPACING

As per enclosed skeich, the longitudinal length of spiral casing is -

E+0G 5498 + 6978

15476 mm

1M A

Based on the experience and convenlional practice, the concrete thickness on spiral casing varies
with the capacity and size of the unit. For unit size greater than 200 MW, the spiral case concrete
thickness is 2.5 m approx.

The Generater barrel inner dia (as per calculation sheet attached at the end of Chapter 1, Vol il) is
10.239 m. Added o this the Barrel Concrete thickness of approx 1.0 m the outer dia of generator
barrel is 10.239+2x 1.01e. 12.238 m,

The Unit spacing is the largest of -

»  Width of distributor plus (15476 + 2 x 2500)
goncrete cover on hoth sides 20476 mm

1

+  Quter Dia of Generator Barrei plus (12.239 + 2 x 3000)
mainienance clearance = 18.239mm

20476 mm

I

Larger of the two
(+) additionat space required for

lowering of runner from bottom 1500 mm

i

1

Total 215976 mm

Unit spacing Adopted 220 m

ESH
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Annexure i

Replies to comments received vide CEA letter no. 2/HP/18/00-PAC/5217-28 dated

July 2000

1.

Validity of MIOU

GOHP has signed the Implementation agreement (IA) on 18.11.99 with
Jaiprakash Industries Ltd.(JiL) for carrying out the detailed investigations,
techno-economic studies, submission of detailed Project report only after
satisfying itself regarding compiiance of conditicns of MOU signed on 28.8.93.

Consequent to signing of [A, which has reference of MOU also, the confirmation

of validity of MOU from GOHP is not required.
incorporation of Public Limited company

JIL is in the process of incorperating a new subsidiary company for the
implementaticn of proposed Project. The date of incorporation and certificate of
commencement of business of the new Cempany alongwith Memocrandum and
Articles of Association which would include the suggestions made by you shall

be sent to you soon after the incorporation of the new company.

Section 18 A

A copy of letter no. MPP-F(2)15/93-1il dated 15.7.2000 from Govt. of Himachal
Pradesh issued in pursuance of Section 18-A of the Electricity (Supply) Act-
1948 requiring Jaiprakash Industries Ltd. to establish , operate and maintain the

Karcham- Wangtoo H E. Project {1000 MW) in Kinnaur & Shimia Districts of H.P.

is enclosed as Annexure {1i/1.
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Section 29(2}

A notification in State Gazelte and two local newspaper of H.P. giving salient
features of the scheme and giving two months notice to licencees /individuals
to make any representation/objection in regard to the proposed scheme has
been published. Copies of MPP & Power Department “Notification’” No. MPP-
F(2)15/93-1Il dated Shimia, 20.7.2000 pubiished in the Extraordinary
Government Gazette and two local newspapers of Himachal Pradesh viz Indian
Express (English) and Dainik Tribune {Hindi) on 27.7.2000 u/s 29(2) of E.S. Act

1848 are enclosed as Annexures 11/2, 111/3 & /4 respectively.

Section 29(3)

A period of 2 months from the date of publication of MPP & Power Department

~ Notification No. MPP-F(2)15/83-1l dated Shimia, the 20" July 2000 in the State

Gazette and two local newspapers of H.P. expired on 27.9.2000. in compliance
of Sec29(3) of E.S. Act 1848, intimation has been received from Director,
Jaiprakash industries Ltd., Camp Sholtu, P.O. Tapri, District Kinnaur(H.P.) that
no cbjection and/or representation has been received by them in respect of

Karcham -Wangtoo H.E. Project. A copy of the letter received in this connection

is enclosed as Annexure {1/5.

Equity structure

The debt/ Equity ratio in DPR has been taken at 70:30, which is in line with
guidelines/requirement of the financial institutions/lenders. As per the

implementation agreement, GOHP has desired following equity structure :

JIL Not less than 26 % of total equity
Public Max. 256 % of total equity



Fis/Bank(s) Balance equily subject to none of the individual Fis/Bank would

have equity more than 26 % .

While drawing the actual financial plan, in consultation and to the satisfaction
of the lenders, it would be ensured that promoters(s)/JiL would have equity
participation not less than 11 % of cost of Project which would not affect the

Implementation Agreement as JIL/ promoters  can have equity more than 26 %

of total equity.

1%
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M. P.P. & POWER DEPARTMENT

NOTIFICATION
Shimla-171 002, the 20tk July, 2000

No. MPP-F(2)15/93111~-In pursuance of Seciion 29 of the Elearcity (Suppiy)
Act, 1948, it is hereby notified that Jaiprakash Industries Ltd., a generaling compaay,
within the meaning of Section .2(4A) of Electricity (Supply) Act, 1948 and registered
under the Companies Act, 1936, proposes to undertake the following scheme :

Name of Scheme : Kercham —Wangton Hydraelactric Project (4 %250 MW) in District
Kinnaur, Himachal Pradesi.

I, Brief Lres:iption :

The projest has been contemplated as a rap-of-river power gewsfalion davelo-
o pment on rives Satlyj in Kinnaor Dist-ict of Himachal Pradesh. It is localed
i at about 200 km- from Shimiz on Hindustan Tibet Road (NH-22). The project
) envisages the willisation of 298.73 m gross head available berween Karcham and
Wangioo o geierate 4472 million KWh in 907 dependable year with 4x250 MW
gemerating units located in on unde-grouni power house. The brief descnption
of civil sirmciures 10 be constructed  is as deailed below ¢

() A 0.5 m dia aad 436 m dloaz  sdivorsion runuel, aleagwith upstream
and Jownsooeam cofler dams

g1 ®SAT

L
[
-1
U
1
¥
L

124 4-7TGF-2000-21-7-2 000 1,558 i
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Annexure HE3

™%

P

NO. MPP-F(2} 15/93- 1l
: ZOth Juiy,EZDDD

'szructures to be constmclem as etaﬂeﬂ- .belaw._ Lot PN Y- ;, £
A 105 mdis and 4567 m irm erstcsn lunne‘! alongwdth u;:\stream and downst!eam coffer dams

spi I!way with & s!mce bays and an auxalnary spz!‘way bavmg o bays The total spillway capacity will be 6135 cumec.The
dam will prpwde 2 live storage nf $45 Ham Tor peakmg pu:poses
1) Four iftake bays a!ongmth sedimemahdn chambers ;ind four ﬂushmg conduits for excludtng sediment particles above
0.2 mun i size, .
Wy A i1.2%m im@ head raw {unnet of 1048w dla cxrcuiar shaped for carrymg a discharge of 417 cumed for power

surge shaft., g N

v} A'185 m high and 16 0 27 m diz surge shaft aiong;w:tf: 4 steel’ fingd - pressure shatts of 4,75 mm dia.

vi} An undergmund«puwer house hévmg instalied- capacﬁy of 1000 ¥W and having four units of 250 MW, The power
stazron vaill utilise a gross, head of 298 13m and fiet héad of 275. 93 m for generation of power. 3t will have tour Francis
torbines along\mlh Gertical synchronous generators and otherequipment

vii) A 909 m iang 15:% race !unnei of 10.46 m ma circular shaped afangmth outfall work to d;sc’narge the water in Satiuj
nver,

2 Fgr placing the wires, wwe‘:s wall brackets, apparatus and appliances for the transmission and distribution o!

electncity ar for the transmission of telegraph}c tetep?‘omc communications, necessary Tor the purpose of the scheme
the company i accgrdznge with pmwsmn of section 42{2] of efectricity (Supply} Act, 1948 have and shail exercise zif the
Jpawers which the Tei phon:c au!hnmy possesses under part-Ill of the Indian Telegraph Act.J885 (13 of 1885) with regard

Endza ciecmcry Act 1510 {9 of ‘%91(}) without p:e‘;udnce 16 the requsremen: of Section 17 of that Aet.

1. The estimated capiat expehiditure on the scheme {Karcham-Wanqgtoo Hydroelectric Project § is Rs. 3,166 crores plus
USS 163.00 milion equivalent to RS 387511 crores {f USS 5 Rs. 43.50) as on December 1289 price level, excluding
escatation & inferest during constryction.

4 Nptice it heredy given that any Bcensee or other person’interested may raise any objeclion and lor representation on
the abave scheme within two months of publication of this notice whereafler no objection and for representation wAll be
entetamed and the scheme shall be 5anctaone6 with of without niotification as approved by the Company.

5. Necessary plans showing the project site et may be inspected on 2ay working day in the office of Directar, Jaiprakash
industries [1d,, Sholw PO Tapri. Districs Kinnaer (RF} and objection and representation in respect of this scheme, if any,
may.be sent (o the undersigned,

-

Director, T .+, Addl Secretary MPP & Power
(WS Jaiprakash industries bid . T to the Government of
) Himachal Pradesh

ii} A concrete grav;ty dam abom 98 1o hzgh from dégpest 1oundamon level and 178 m lofig on tap. The dam will have 2

generahon The tunnel mﬁ have 5 rnrermedrate construcuon adits alongw;m one adit near the inlet and one adit near the )

% a TeEegraph eslabt:shmem meintained and shall not be bound by the provisian ol section 12 to 16 and. 18 and 19 of -

€0



ANnexyre i

M.P.P.& POWER DEPARTMENT NO. MPP.F{2} 15/93- 1!
Govt nof H P, Shimlia-2 20th July, ZOGO
in pgursuaace ol secnon 29 of the Electricily {Supply) Act, 1948, it is hereby novfied 1hat, Jaiprakash Industries Lig. 2
generating company. vathin the meamng of section 2{4A) of Blectricity {Supply! Act 1948 and registered unde: ihe
Compames A7 1556 proposes 1o undenake the following scheme:

Name of Scheme: Karcham-Wangtoo Hydroeiectric Project {4 X 250 MW)
in Distt. Kinnaur (Himachal Pradesh)

1, Brie! Description

The project nas been contemplated as a run- -of-river power generation development on siver Sathy] in Kinnaur Disti. of
Hirhachal Pragesh. It is locsted at about 2090 km. from Shimla on Hincustan Tibet Road {MH-22}. The project envisages the
atmsauon of 295 73 m gross head avaitable belween Karcham and Wangqioo lo generate 3502 million Kwh in 90%
cegeagatie year with 4 X 250 MW generating units focated In 2n underground power house The brie! description of civil
jtures 1o be constructed is as detaifed below !

&30 %endia and A56 mlong diversion tunnel, slongwith upstream and downstream coffer dams

& concrele giavity dam about 38 m high from deepest foundation leve! and 176 m long or top. The gam wall Save &
<3y wih & Slurce bays and an aysifiary spilfway having two bays. The totaf spiffway capacity will be 5335 ou
gaer wall provige 3 fve storage of 545 Ha m for peaking purposes.

i Fou anlake bays alongwith sedimentation chambers and four flushing ¢onduils for excluding sediment particles 2bove

SR ran gape
w5077 em tgng head race tunnel of 10.48 m dia circular shaped for carrying 2 discharge of 417 cumes for power
The punnel wali fave 5 infermediaie construction adits alongwith one adit near the wiel and one adh nesr the

$ontugh ang 16 m 27 m dhia surge shaft alongwith 4 steel lined pressure shahs ol 475 mmdia
snnegrouno power Pouse haviag insialled capacity of 1000 MW and baving four uaits of 250 M

Liate o eal GLHSE 2 910S5 n2ad of 28873 m and net head of 27593 m for generation of power i will nave lour
ngvnin verngal synchronous generaiors and dther equipment,
< tad race teanel of 1048 m dia crculyr shaped afongwath outfall work (o discharge ne waesr »a Sanic

Dooogrgeig the wazet. Towers, w3l brackels, apparalys and appliances for the lransmission 200 gistnbuben f
salce i o Ine bansmission of elegraphic, elephofic communications, necessary 107 ihe purpose ol the scheme
ime company i 2ctofdance with prawision of section 42(2) of electnicity (Supply) Act. 1348 have ane shall exercise 2i e
the Telephome suthoriy possesses under part-Il of the Ingian Telegraph Act 1885 (33 of 18B5) vatn regarg

- zstabishment mainianed and shali not be bound by the provision of sechon 310 1
Act, 1833 (2 5t 1910y without prejudice (o the requirement of Section 17 of that Ac
c capnat sxoengtuie on the scheme (Karcham Wanqioo Mydroelectng Progect «

o

anp et

o

and 1

zielagra

w2 gt

a3
w

Iniey ids

#oET UGN

5
mhon eguezient to 93 JEFS 1T crores [ USS 2 Rs 4715037 a5 on December 1932 on

e}
it
W
b
<
g

i A UETESI Sufnp consleuChion
o onouce s neredy geen thal any BCensee or ofher person inleresled May aise any objgcton 30 .o

1oove SCReme wathin two months of oubhcation of this notice whereahler no pbecton ant o

pLeafy NARE SNOWARg Tk gic)ell 38 £l¢ may De nspecled gn any wOrkNg day in e

codtes L in Shagiy B0 Yapn DisinQl Kenngur [KPY ang oDjection and represen b
peratar Tt
Oirector Addl Secretary MPP & Power
L5 daipraxash ngusines Lid \oahe Sovernment of

Himachai Pradesh.
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JAIPRAKASH INDUSTRIES LIMIED

"To: Shri Suresh Kumarii,

Baspa Unit. Director,
HC. New Delni |

From:

JIL/BASPAGA00- 21 44
7" December, 2K,

Sub: Karchham Wangtoo H.E. Project {1000 MW) — Notification u/s
29{2) of Elec. Supply Act, 1948.

This is in reference ‘o your letter dated November 27, 2000 on the
subject. This istc be intimated that no objection and/ or representation

has been received by us from any licensee or other person interested.

Regards,

e .;,&ZMW o
{Har Prasad) .~ —

Annexure HI/5 ©

e



Annexure [V

Replies to points raised by Thermal Civil Design Division, CEA received vide CEA
letter no. 2/HP/19/00-PAC/5217-28 dated July 2000

1.

Land

14
The details of the 95.60 ha of Forest land/ Govt. land as per Annexure C-2.2 R

of DPR Volume il (Dec. 2000) required for the project have heen worked out.
We have contacted the Govt. authorities and a joint inspection of SDM, DFO
concerned and our représentatéve has been arranged. After inspection,
enumeration of trees which are to be felied is to be carried out. DFO will
thereafter prepare the case for compensatory afforestation and CAT Plan and
forward the same to Principal Conservator of Forests who after scrutiny will send
the case to Sec(Forests) GOHP. For diversion of forest land, the case shall then
be sent to Ministry of Environment & Forests (MOEF) , Govt. of india, New Delhi.

The case is being pursued vigorously at all levels.

For acquisition of 3.79 ha of private land , details of land have been submitted
to Deputy Commissioner, Kinnaur District for acquiring the land at the earliest.
Request has also been made to Deputy Commissioner, Kinnaur District for
transferring 16.4 ha of specified Government Departmental land situated in
Tehsils Sangla, Kalpa and Nichar in District Kinnaur essentially required for
implementation of the Project. These cases are also being pursued with the

concemed Govi. authorities.

Article 4 of the implementation Agreement signed with the GOHP on 18.11.99
deals with the "Obligations of the Govt’ under which acquisition and transfer of
land, lease of land for Permanent works, lease of land for temporary works, are
also covered(copy enclosed as Annexure IV/1). We are confident that the land
particularly Govt and Forest land required for the Project shall be made available

to us after the necessary formalities are completed.

R



3

R & R Programme

As provided in clause 4.6 of the Implementation Agreement signed with GOHP
on 18.11.99, the Government shall, subject to the approval of the GOl cr any
other competent authority, prepare a rehabilitation and re-setilement plan in
association with the Company for local residents likely to be adversely affected
or displaced due to construction of the Project at the Site as on the Effective
Date (copy enclosed as Annexure IV/2). The cost of preparation and
implementation of the above plan shali be borne by the Company for which a

provision of Rs. .10 Crore has been made under B-Land.

Water availability

GOI, Office Memorandum dated 19.1.96 clarifies that water availability
clearance is required only for Thermal Power Stations{copy enclosed as
Annexure 1V/3}.

There is no interstate aspect involved. The Scheme is a run-of-the-river Scheme
and the water of river Satluj shall be diverted through a tunnel for generation of
power and shall be fed back into river Satluj in the State of Himachal Pradesh
itself.

The Satluj river flows in a narrow gorge and it has been seen that the river water
is not being used for drinking or other household jobs in the township. The
spring water and ground water has been tapped for meeting the domestic
requirement. However, reference shall be made to State Water Resources

Department as mentioned in the letter under reference .
Clearances from State forest Deptt. & MOEF
Comments at 511 may please be seen .

Geotechnical Investigations

Mo comments



Cost Estimate of Civil works

Cost of Civilt Works has been revised as stated in Para 6 of Annexure | of

Appendix 1(b) and the details of Cost Estimates are contained in Volume I} of

DPR (Dec. 2000).

Environmental & Ecology Aspects

The provision against this item has slightly been modified to Rs.34.39 Crore from
Rs. 35.15 Crore due to Cost of Civil Works being reduced from Rs.2612.50

Crore to Rs.2584 Crore at Dec.1999 Price Level and as given in DPR Volume
1l (Dec. 2000).

Geological surprises

No comments

£5
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BTG VT NS OF THE GOMERSMENT

Cranting Censents/Permissions and Assistance in Obtaining Clearances

The Covernment hereby agrees o grant 16 the Company 2l consents. permussions,
SLAlUlOTY/Non-slaluiory, Willun s purview 25 required by the Company (© underake
establish. operate and mamam the Project. The Government shall assist the
Company for expediting the various statutory/non statulory clearances required for
the implementation of the Project, from various compelent authorides 6f the Staie
GovernmentCentral Goverwment ot the Board.  The responsibility of obtaining
these approvals/clearances shall however, rest with the Company only.

Use of materials

The Government shall permat ihe Comnpany, tn accordance with the Law 1o coliec
and use boulders, stones, shingles, imestone and cther building matenals. excopt
precious and semi-precious materials, from the river beds. and/or from the land
acquired for or wansfemred 1w or leased out 1o the Company for the Project. on
pavment of rovalty in accordance with the Government rules/rates i {orce from
1me Lo Urme '

Acguisidon and trapsfer of land

ra) The Governmeni shail acquire. st the request and expense of the Compam
and in accordance wiuh the provisions of Land Acquisition Aci,!894 and
other appheable jaws. such prnivaie fands wiathin the Swae of Himachs!
Pradech as may be required by the Company for consirucnion. operation and
mamnienance of the Project {Acgured Landy  The Government mias alsn

Mo the Compans 10 scqusre such land through direct negonaiouns »

e

swnere . ancnrdance waih the prevabng laws, nufes and reguisiton. = s
Stale
P The Guvemment shall provide necessany assistanice o the Compam

D AR POITTISSIoN of the compotent Authonty for the removal of irec-
sianding on the Acquired Land and on the Govermment lands whch o o
reasonabic opiuon are regquired o be o felled or removed  for che
implementzbion of the Project

l.ease of land for Permagent Works

‘pon the request of the Company and sobrecs © e provisions of [aws i §

a

rrowvision of Ulause 5 24 the Gavernmen shall. oo such werms and conditionss

prescithed by the Gavenuna o e B0 nme, prosade o es g o

H " H : P [T . .
e (wovernmont lang roguiod dor Peimianenn MWorks, s s

Ty the vomnetrachion, upcerEliody Al foni e of she Progees

Lease of fand for Temporary Works

Uipen the regues of the Company and sgbject o the proveens of Tnwein lonce
e provisens of Llaused 740 the Drosveiniien shall provide, on such rerms g
Condihons and ralcs as may e presanbed by the Government fom ame e e o

3 short term lease tor a penod nol excecding dfieen (13 vears, such Govermunen:
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for Temporary Sorks, ad s congrdered o metp e he

Rebabilitation and Resettlement Plan
Tre Govenunent shall subject o the approvel of te GO or any o

suithoriy, prepare 2 rehabilianon and re-setllerment plan 1o associzbion waih b
Company for local residenis tikelv 10 be adversely affected or dispiaced due i
construcnion of the Project ai the Sue as on the Effecuve Date The cost of

preparation and inplemnsntation of the zbove pian shall be borne by the Company

=4 liUfﬂ{)L‘fE;T‘

Upgradation of Roads and Bridges

CGavernment shall, at the request and cost of the Company, censtruct, widen and
sirengthen such roads or bridges within the State of Himachal Pradesh as arc
considered reasonably necessary by the Guvernmaent. The Government permmits the
Company to constuct roads, bndges, culverts 2s considered necessary for the
Project in the Project lands. The Government may also permut the Company 10
construct roads, bndges, culveris as are considered reasonably necessary by the
Government in the interest of the Project on a case-1o-case basis

Approvals for Sale/Use of Energy

The Company s entitled w sell the balance portion of the energy gencrated from the
Project. excluding the Government Supply. 1o anv clher party! consumer except
ihose located n the Siate of Himachal Pradesh  The Company shall alse be
oermiited 1o utilise this energy for thar capiive use far the new indusiny 1o be set up
in the Siate

Upon application therefor having been made. the Government shall, in accordanc.
with the Law, promptly issue any approval required to bz oblzined from o

connecuon with the Power Purchase Agreemenusicapnve use. provided ihat of
requireiients and condrians for the grant of such approvid Dave boen duly and

seneiy mict by the Company

Fvacuation of Power
ihe Government shall provide necessan sststance 0 die Compans 5 g ap thn
s or from the Project out af b

wansmission syslem for evacuauon of

§
ool the Power Gnd Comoranon of Indis

Pragesh through the (ransimission $viie
fanied (PGOL) or anv other such utihin ves i

Other Approvals

Tooans appravai s required unduer ihe Taw by e O

B setorts) soih respect 1o b Projoon oen ap

s Eampans | Govemment shall sake st s

drative power ard ad pommeiiic s bas e vmeere TP s

feapohnoosh

C omaiunicalion

Cieoneramer shall provide due assituicy

T U R

vithe Uoumans ool

jhie prevarbing Law and regulations, swcessany pormnta 1o snsizll and use suizabi

sadie commumcauon sysicms, ancluding saicliite communicanon eguipment and

walkic-talkees. Any system connccting with the nistionz) telecommiunication svsiam

ar o any mcrpattonal  telocommunication sesiom wall be subjert o the
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4.1 Explosives

YRR S AL LIt} H
Liaions 1o oblain penTusson © procure, slore and use such explosives which
required for the Project. provided that the respensibibty of obtaining sucs

cicarance and making the necessary arvangements rests with the Company

I nrovide Jue assistance pins . under the

.

4.13  import Liceoce
Government shall provide due assistance to the Campany i obtaining afl necessary
impon licenses for the Project from the relevant GOl zuthonties w0 the exten
permissible by Law, The Company shali submit 2 hs of such equipment i"equ;rcc' 0
be imported for the Project to the Government for approval. :

4.14  UpstreamyDownstream Projects
The Government shall be entitled 10 survey, investigate and tmplement any o
vzliev power generation scheme upstreamn or downsueam of the Project. Howe -
the Government shall ensure that the plannmg. design. construction of anv giher
power project  upstreamn. or  downsmeam  of the Project  shall  nor R
matenally/adversely detnmental 10 the Project and to the annual energy gomeration
from the Project

415 Monioring Commirtee
The Government shall constitute & muh-disaphnary comrmitice  compns:
~eoresentatives of the Cornpany and represeniatives from vanous depanmenis o .
U emimient e monilor the ssues ansing dunng the smplementauon ol the Pres
ibe commuetiee shall also draw up the methodelogy 1 regulate the pavmienis =

tade by the Company o the vanous depanimenis of the Sovemment iy conrnic:.

~:in the impiementaiion of the Project The commitice shali meeat at such mnen -

13 af such place 25 13 deoided by it The comrmittes or any of 118 members 5.

“asvo oo authony o zlier, amend or moed:D i 2ns manner whalsocyer

Feondimions of s Agrecment

sastruction Power
oo Covernment shall cause the Boarg o oreviie

H

UEIC CONSIruc:
1paswer shali be suppiie

REERATEIN

Lo Broject ai the cost of the Company The construct
o o Haarg's hulk supply tand{l as apphcable Fom ume 10 ume Howoure

Camoemmcnt makes 0o CoOMmMYUTSR 10 SRTUIC un- INICTURied power supnis

will prosade 2 possibie assistency Campans

4 ey

“romoraton of the new subsidiary Compans prosadas iz

regrsicrey

s Camipens s wathin Foaimachal Pradesh

Toeng 1)
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Annexure V

Repiies to comments received from CEA vide letter no. 2/HP/18/00-FAC/5217-28

dated July 2000.

1.

Water Availability

The ten daily discharge at Karcham dam site are available for a period of 34

hydrological years i.e from 1986-67 to 1989-2000 as shown in Table 3.8 of
Chapter A-3 of Volume 1i} of DPR (Dec. 2000)

Based on this series, the energy generation from Karcham-Wangtco Project in
a 90% dependable year i.e the year 1984-85 has been considered as 4228.50
million units. (Refer Chapter 5 of DPR Volume i- Dec.2000).

Design Flood

In the early hours of 1.8.2000, a flash flood of about 6500 cumec was recorded
at Jhakri Power House Site. As no record of the flood of Karcham is available,

a peak flood of 6500 cumec has been adopted at Karcham Dam site which is

on conservative side.

Based on discharge data upto July 2000, a design flood of 8260 cumec for
design of spillway at Karcham Dam has been adopted. The updated studies

taking discharge upto July 2000, are contained in Chapter -A 5 of Volume 11l of
DPR (Dec.2000).

Sedimentation
MNo Comments

General
It is confirmed that hydrology aspects particularly water availability and design
ficod will be reviewed in future aiso based on hydrological data collected in

subsequent years. This has already been updated to account for discharges

upto July 2000.



Annexurs Vi

Replies to Comments of CMDD (NW & S} Directorate CWC received vide CEA
letter no. 2/HP/18/00-PAC/5217-28 dated July 2000

1. The exploratory drifts and drill holes have indicated that rocks encountered
(schistose gneiss and quartzite) are fairly fresh and hard. However as suggested
by CWC comprehensive foundation investigations will be carried out at the
construction stage for evaluation of rock properties for detailed design of dam.
It is also proposed to drill 12 additional holes as per details given in chapter 20
of vol. | of DPR.

We do not anticipate any problem for which solution cannot be found as number
of high dams have been constructed in the past in relatively much poorer
foundation conditions.

As suggested by CWC, GSi can be involved in foundation grade studies and
reservoir competence studies.

2. The hydrological studies have been examined by Hydrology Directorate of CWC.
The design flood adopted earlier was found reasonable. The procedure adopted
for computing live storage has also been approved by Hydrology Directorate.
However, the hydrological studies have been updated to account for discharges
upto July 31, 2000. The design flood has now been worked out as 8260
cumec(Chapter A-5 of DPR Volume |!l- Dec.2000).

3. Detailed Seismic studies have been carried out at the DPR stage and report is
included in Vol. iV of DPR. However as suggested by CWC Seismic coefficiencs
adopted for design will be got approved by the National Commettiee on Seismic
Design Parameters.

4. Due to very steep rock slopes on the right bank it may not be feasible to provide
an inclined foundation gallery throughout the length. In any case the detailed
layout of gailery will be carried out-when the rock stripping is carried out. If a
vertical limb is found necessary, arrangement of hoist for transport of grouting

equipment will be provided.
¥

5. As suggested by CWC, itis agreed to provide an intermediats inspection gallery.



o

10.

11

£

ol
The stability calculations have been made for all the conditions as per [S- 6512,
However only calculations for condition D & G which are critical are included in

the DPR.

The final energy dissipation arrangement will be finalised by model studies. The
comparative cost studies for possible arrangements will also be carried out at the
detailed design stage.

It will be seen from the drawings that a 22m ifong concrete apron with 6m fong
launching apron has been provided en the downstream of the bucket. Provision
for slope protection works on river banks {(concrete, shotcrete and rock
bolts/anchors} has also been made in the estimates. Pre-formed plunge pool wiil
also be provided based on model studies.

A free board of 3m has been provided. This meets the requirement of IS codes
for concrete Dams. As the feich of the reservoir is very small, the wave height
will not govern the requirement of free board.

The c&p values are based on the preliminary studies carried out by Geologists.
Block shear tests will be carried out for determination of these parameters to be
adopted in the final designs. Provision for carrying out these tests as also other
insitu rock tests has been made in the DPR.

It is confirmed that dynamic analysis will be carried out for both overflow and
non-overflow sections after ascertaining the correct foundation grades and other

parameters.



APPENDIX 2(a)

Letter No. 2/HP/19/00-PAC/5588-90 dated 26.7.2000 from CEA




CIT
A

OFFICE OF THE SECRETARY
CENTRAL ELECTRICITY AUTHORITY
SEWA BHAWAN RK. PURAM
NEW DELHI-110066

& %k

No.2/HP/19/00-PAC/ S S&8- F @ Dated: _9¢7% July, 2000.

To
AJ/Zﬂ;Chakma&
M/s Jaiprakash Industries Lid.,

IA House, 63 vasant Lok,
Vasant Vihar,
New Delhi-57.

Subject. Proposal for senting up of Karcham Wangioo H.E. Project (4x250MW) in
Kinnaur District, Himachal Pradesh by M/s Jatprakash Industres Limited
{M/s JIL)-Techno-Economic Clearance- Regarding.

Reference: Your letter Nol JIL/205 dated 18.4.2000.

Sir.

In continuation to our letter dated 5.7.2000. comments on Power Evacuation
aspects are annexed. The same may please be kept in view while submitting the fresh
-
proposal/DPR.

Yours faithfullv,

)
LI e

. s
Encl: As above. ‘/\/L

AMARJEET SINGH)
DIRECTOR — PAC




Apnexure

Comments for Karcham Wangtoo HEP (4x250 MW) in Himachal
Pradesh — by M/s, Jaiprakash Industries Ltd.

Ref: 2/HP/19/00-PAC/3628-37 dated 2.5.2000

Power Fvacuation Aspects:

The project authorities have indicated that the Power from Karcham-
Wangtoo HEP(4x250 MW) would be stepped up at 400kV. The same is in
order.

The project authorities have made a provision for double main bus
scheme in their generation switchyard. Following bay arrangement have
been kept for evacuation of power.

Generator Transformer. s - 4 nos.
Bus coupler bays 1 no.
Line bays - 6 nos.

The above provisions are in order .

In our earlier comments sent vide letter No. - 2/HP/19/96-PAC/7883-
88 dated 8.8.96 the project authorities were advised to indicate the power
beneficiaries from the project and power $ie evacuation system (by
interacting with HPSEB). It is observed that these comments of CEA have
not been adswesiad by the Project Authorities, while submitting ‘the revised
DPR. The project authorities are once again requested to furnish the letter of
comfort from the beneficiaries, indicating their agreement for purchase of
‘power from karcham wangtoo. The project authorities are also requested to
interact with the HPSEB regarding the evacuation system.

~-contd-

€5

1%



Cost Aspects:
IPP have proposed one Indoor 400 kV GIS of 5 bays & one outdoor

400 kV GIS of 6 bays, involving total GIS cost to Rs.35.5 Million USS.
Taking 6%price escalation/yr they have worked out GIS cost of total 1]
bays, to Rs.38 Million US $ equivalent to Rs.163.7 Crores. In addition to
this, the cost of 400 kV SF6 Insulated bus ducts of 3500 meters lengths @
2300 US $/ neter, amounting to 8.05 Milhion US § equivalent to Rs 36.62
Crores (1 US$=Rs43.5). Total Switchyard cost thus works out to Rs 200.32
Crores, which 1s very high. No justification has been furnished bv the IPP
for adopting GIS type of Switchyard and also no reason submitted for
separate indoor/outdoor switchyards.

Further, the budgetary support price offer of firm supplving GIS has
also not been appended by the IPP. Instead of Lscalation based calculate °
price, Latest budgetary support price offer of reputed firms may be furnis’
by the Project Authority.



APPENDIX 2(b)

Reply by Jii. to CEA Letter No. 2/HP/18/00-PAC/5588-90 dated 26.7.2000



HARCHAM- WANGTOO H.E, PROJECT (1000 MW)

Reply by JIL to CEA’s letter No, 2/HP/19/00-PAC/5588-80 dated 26.7.2000

Power Evacuation Aspects

The Company is interacting (with assistance from HPSEB) with Power Grid for
setting up of a power evacuation system for the Project and with Power Trading
Corporation(PTC) for purchase of power. On company’s request, Addl. Chief
Secretary, GOHP, has also written to Secretary ( Power) GOl and Director
(Project) Power Grid, for setting up of Power Evacuation System vide his D.O..
Letter No. HPSEB(SECTT.)/401(H)/KW/2K-753-5 dated Nov.4/6, 2000(copy

enclosed). The matter is being pursued further with Power Grid.

Cost Aspects

Indoor GIS of 400 kV consisting of 5 bays (1 for each unit and one bus coupler)
and one outdoor 400 kV GIS has been planned keeping the topography of the
area in view. There is no space to provide an outdoor type of switchyard in the
vicinity of the power house and as such it is prudent to provide GIS. Further
outdoor GIS has been necessitated because of termination of six feeéers: In
case all the 11 bays of GIS were installed underground , 6 circuits of busducts
would have been required to connect the cutdoor potheads, thereby increasing
the SF busduct length by 3 times and the corresponding cost. Keeping the
same in view, indoor and outdoor gas-insulated switchgear connected by Sk,

busduct have been proposed.

The cost of GIS and GIB has been reduced and is now based on the cost of

simiiar equipment for other projects.



- Government of Himachal Pradesh
Deptt. of MPP & Power, Shimia-171002

© Phones t O (0177)- 221873 Res. 1 203075
Fax (0177} 221154

SH.GUITA
LAS
CHIEF SECRETARY

D.0O.No. HPSEB(Sectt V40 1(H)Y/KW/2K .75% 4~

Dated Shimla the 4% November, 2000

3

Subject: KARCHAM-WANGTOO HEP (1000 MW) —~ POWER
EVACUATION SYSTEM.

Dear Dr.Basu,

As vyou are aware HP. Gowt has signed an
implementation Agreement with M/S Jaiprakash Industries Lid. for
implementation of the Karcham-Wangtoo HEP of 1000 MW capacity on Satiu]
river in Kinnaur Distt. Of Himachal Pradesh.

The detailed project report prepared by the IPP provides
for the generation project only and envisages transmission of power through the
existing/future transmission system of the Power Gnid Corporation of India. in
response to a request made by them to PGCIL for making necessary
arrangements for evacuation of power from the projeét PGCIL have however
responded that they have the responsibility to establish transmission system only
for the central sector generating siations and made [PP projects having share
more than one State.

Bulk of saleatle power from the project shall have to be
transmitted out of the State for consumption in northern region for which the PP
shall sign suitable Power Purchase Agreemenis with Power Trading Corporation
or directly with the States requiring this power. Moreover, i view of the
limitations of rights of way, it may be necessary to provide an integrated
transmission system for evacuation of power from the project. lIn the given
situation it may only be appropniate that suitable arrangement for evacuanion of
power from the project should be provided by the PGCIL. The charges for the
same can however be recovered by them from the concemed beneficiaries as and

when 1he nower stzris flowine,



I would, therefore, request vou to authorse PGCIL to
communicate its ‘In-principie’ consent to CEA and others to plan and provide
suitable transmission system for evacuation of power from the project so as to
facilitate techno-economic clearance of the project by CEA. Technical aspects
and scope of such transmission system can however be sorted out mutually by

the concemned agencies soon afer receipt of such ‘in principle’ consent,

With best regards,

Yours sincerely,

|~
(HARSH GUPTA)

Dr.A K. Basu,

Secretary (Power),
Govt. of Ind:a,

Ministry of Power,
Shram Shakt: Bhawan,
Rafl Marg, New Delhi~110 00!

t/ms Japarkash Industries Ltd., JA House, 63,

Basant Lok, Vasant Vihar, New Delhl — 110 057 for information.

Copy to Director (Project). M/S PGCIL, 10 Floor,
Hemkunt Chambers, 89, Nehr Place, New Delhi-110 019 for information and

necessary action.
Copy to Commr—umn-Secretary(MPPR:Power) to

H.P.Govt. Shimla-4 for information. % /\/\/
W

Secrezary(?ewef) Govt. of HP.
Shimla-17100Z.



APPENDIX 3(a}

Letter No.2/HP/19/00-PAC/5999-6002 dated 10/14.8.2000 from CEA
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OFFICE OF THE SECRETARY  ~ 7~
CENTRAL EXECTRICITY AUTHORITY
SEWA BHAWAN RK. PURAM
NEW DELHI-110066

L e b mEm

Dated: E(fz Augusi, 2000,

No.2/HP/19/00-PACI S574. oo 3
t

To
\/@ Chairman, ,
M/s Jaiprakash Industries Ltd., -

JA House, 63 vasant Lok,
Vasant Vihar,
New Deihi-57.

Proposal for setting up of Karcham Warigtoo HE. Project (4x250MW) in

Subject:
Kinnaur District, Himachal Pradesh by M/s Jaiprakash Industries Limited
(M/s JIL)-Techno-Economic Clearance- Regarding. .
Reference: You; letter Nol JIL/205 dated 18.4.2000.
éir,

In continuation to our letter dated 5.7.2000, comments on following aspects are

annexed:-
i Fipancial & Commercial aspects. - Annex-I
1. Cost of Civil works. - Agnex-{1

Tt is requested that the same may please be kept in view while submitting the fresh

proposal/DPR. T
Yours faithfully,

. . r
Encl: As above. - - - ‘ -:‘ T M(/\«“”QJ %}glw

DIRECTOR - PAC

PO R



DPR for Karcham Wangtoo HEP €4x256 MW} in Himachal

Pradesh by M/s Jaiprakash Industnes Ltd Comments on
E?Ekx:if& f&é;I}Ef{:tf;n - Fp{rp .f*fr“: . T

,7_,&4-»«- i
=

The DPR subzmtted to CEA vide M/s JIL Ietter No.JIL/205 dated

18.4. QOOD has been.examined and the comments are hsted below:-

,( .

Clarification sought from promoter

1.

~

The tentative financial package has not been furnished by the IPP.
The details of tentative financial package for the completed capital

cost may be furnished in CEA s proforma nos. CEA/ E&C/F&CA/1001

;,:hwria

to 1004 (enclosed).

d.'-u-

M/s JIL has indicated in Para' 24.6 to 24.9 that the loan component
(which will include term loan from IFI, Suppliers credit, ECB or such
other instrument] will be finalised at the time of financial closure of
the project. In this-connection, it may be mentioned that tentative
financial package alongwith supporting letters from lending agencies
indicating their willingness to finance the project with their terms
and conditions, quantum of debt being offered, interest rate,
repayment period, moratorium period, various financing charges etc is
necessary for issue of CEA’s Techno-Economic Clearance of the
scheme. [t is, therefore, requested that this mformatnon may be

arranged to be submitted. . .

M/s JIL have indicated in Para 24.5 of the DPR. that their equity
contribution shall not be less than 26% of the equity which imply that

their contribution will not be less than 7.8% of the total project cost

7/ B against the minimum requirement of 1 1% of the Prq;ect cost as per

GOI guidelines. “The Company may “therefore confirm that thelr

* contribution will not be less than 11% of the project cost .

4.

L”.‘I

Interest Durmg Construction (IDC} : It is seen fmm Sheet 1&2 of
- Annexure 24.4 of the DPR that the - IDC has_been worked out

considering a Comrmssmnmg ‘period of 6 yea;rs phasmg of expenditure

on Annual basis and rate of interest for IFI loan as 17.5% p.a. and for .
foreign loan as 8% p.a. -In this connechcn, it may’ ‘be” mezmoned that
the IDC needs to be calculated separately for each umt upto their -

respective commercial operation date {or upto the mean COD of the
_Project} and separately for each loan package. Further ‘the phasmg of
expenditure and rate of interest should not be inferior to the térms of
the debt ﬁnancing The IDC will be further subject to’ the Hard Cost
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Form No. CEA/EECIFECAIT001 | ’

FINANCIAL PACKAGE SUMMARY

35 Name of the Project
2. Capacity (MW}
. Capital Cost of project

Lat

Foreign Currency Componsnt _ Indian Total
Name of Amount Ex. Equiv. Rs. -

currency Rate & Indian Compc-

_ : date nent {(4+5)
C 0 D B @ 6 ®
D Hard Cost i.e.

Cost excluding

IDC and

financing

fees/charges

i)  Interest During
Construction.

) Flnancing .
fee/charges

{‘“ ) To.ta! ] ‘ - L - .

o e




=
[ S T I e

¢4

Form No.CEAE&C/FRCAM 003

{ﬁgmh;ﬁemcﬁ%&zhp&m&mg&ama&b&wam}

FINANCIAL PACKAGE DETAILS

1. Mame of the Project

2. Capacity (MW) o

PACKAGE
! i Hi v v

3. ltems
a) Name /source of debt

C “:b) Amount

c) Interestrate
i} Fixed
in Floating

d) Repayment period
&) Moratorium period
f) Upfront Charges

i} Closing fes

)] Lawyet’s fea

1) Bank Engineet’s fea

V) Synidcate charges

V) Financial advisor's fes
~ Vl)'  Any ather charges

(Pisase specily)

g"'ffhg) Commitment Charges!

' . Undjsbursed amount fee
= h) Guaraitea fee

nn Equity raising charges
i} Lead Manager’s fee
131 - Urderwriting charges

q J) Any cther fesichanges
Mot covered (Please specify)

Total
= Submit sepearate shest with detailed caleuiation for guarantes fes and commitment fee.
Note : The above details should also be supported by the documents /Cemmitment letters from tenders,
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ANNEXURE [ ]
KARCHAN-WANGTOO HYDROD ELECTRIC PROJECT (4x230=1000 MW) — H.P.
Fstimated Cost @ Civil Works - Re_2112.50 crores
(Price Level Dec. 99} Flect.Works - Rs.12672 .61 crores
Total : Rs_3875.11 crores
Comments on Ciwvil Works Cost Estimate : (Vel _TIX)
L.O General
g: The . clearance on design & planning. gates, hydrological
a=pcEets eto. . stiould bz obtalned before processing the cost estimate
e as to avold fraguent changes while finalising it.
i.2 Since tha project cost estimate 15 agepandent upon the

equipment planning and their capital cost, the adequacy, suitability
and capital cost of Special T&P including the constructicn aguipmentcs
used for calculation of hourly use rates may be got-vetted in the CMC
Ote. of <CwWC and the changes, 1if any, suggested by them may ba
refiecied  in the hourly use rate analvysis as  well as  under the
zub-head "0-Special T&P'W and also under ‘V-Recesipts & Recoveries .

1.3 For indirect charges on labour, 89% of direct charges has heen
CrosoLed for all category of labourers which does not include
accommodation  to be provided to the labourers {(P-D2.2 Vol.III). The
indirect coszt of labour may be taken as per CWC Guidelines i.e. 559
and 80% of the direct cost for casual/ semiskilled/unskilled and
regular/skilled labour respectively including accommodation charges. é
Tt may also be noted that the weekly rest days i.e. 52 HNos. are :
‘pposed  to be included in the wages itself and therefore should not }
QT: taken into account separately (P.66-67 0of revised Guidelines). -The }
provision for accommodation (Rs.625.00 lacs) which has been includsd
unger K-Bulldings in the present estimate (P.C-25) may, therefore,” be :
o sted. o ’ : ) |
oot
2.0 A—Preliminary : (P.C-5 to C~&}
I
Tl For geclogical investigations, the unit rates for drilling an T
drifting have been taken as R3.4000 per m and Rs 12000 per @ 'f
rezpectively (P.C-S wvolillliY. Thsse rates may’ be  supporied Ly ;%
decailed rates analysis. ) R g F
peli-; Thne lumpsum provizion -of R$.100.00 lacs has been made for %%
preparation and printing of reports, bulletins, completion reports and EL
mistory of project (P.C-~6}. The prowvision Tor completion report and ;
history of project may be separated-out and shifted under the sub head
O-Miscellaneocous. The residual provision may, however, be retainsd

under this sub--head.




roth

S Most of the provisions made under this
cis. Some broad details  indicating  unit
involved, wherever possible., may be givan.

ub-head are an Ium
rates  and quanti

2.0 g—-{and : (P.C~7 to C-107

2.1 The land rate certificate for permansnt works and lsass Feno
certificate for temporary works for each type of land  from e L
authoriries/State  Govi. may b& obtained and appended with tha

modified cost estimate.

5.2 a lumpsum provision of Re.20.00 lacs (P,.C-7) has been made for
intsrest charges. This provizion may be considered on 25% of the
rotal compansation for a period of 2 years @ 12% per z2nnum.

R For legal charges., prowvision ¢f RS.20.00 lacs has bzen made on

lumpsum basis, This may be modified to 1% of total compersation.

3.4 Solatium charges @ 30% has been provided for acquisition of
private land as well as private bulldings. as per'CWC Guidelines for
preparation o©of Projsct Esztimates for River Valley Projects, 1997,
solatium charges shoulda be provided for permanent acquisitlion of
private land only. Hence, provision for solatiurrcharges made far

private builiding may be deleted.

3.5 For compensation for trees (P.C-8) ., sales fax € 3

compensation amount and income tax € 15% and surcharge on income tax

15% amgunt Hhave besen taken. It may be confirmed 1f these taxes wi
e

13
have to be paid te TfTorest departiment. a letter from the forect
department to this effect should be furnished. aAlso, since loss of
forest is being compensated throwvgh Compensatory Aatforestation

oroposed to be takemr up at cost af Rs_256.00 lacs, (P.C-42}, separate
nrovision for compensation of trees need tc be clarified.

.56 for compensation for Government/private bulldings (P.C-5 .1
percentage provisions -have  been taken for i1Internal electri
imstallation,
«; te develapment over plinth area rates. These percentage provision

zi1de. These percentage provisions may ba  worked o
and non-residential buildings as per

are an higher
separately for residential

Guidelines.

z
oy

Qver and above; 17.5% departimental charges for construction of

new -buildings has been taken which too is on higher side and may be

reduced to 8.0%.  Consequently the provision made for land acgquisition.

&.25% on-compensation for buildings (P.C-7. S1.No.8) may be
duplication of . establishment charges on  buildings

chaﬁges @
deleted to avold
CcCOompensatian.




o C-wWorks & J-fower Plant Civil wWorks : (P.C-11 to C-23;)

&
e AP

4.1 sumber of megasures like rock bolt/anchors, grouting {(contact
and consolidationlt, shotcrating, reinforced shotocreting. shotoreting
with steel fiores and =steel rib supports have been proposed t ey s
carried out (P.C-i1 Wol,IIl} to give strength and stability te roch
strata of diversion tunmel . Apart from azll these mezsures, SteEe:
liners has also boen proposed, The necessity of providing stzel 1ine:

i diversion tunnel  in addition to the above saild measures may be

Sustified and got confirmed by the concerned Design 0Oirectorate of
CWC .

4.2 Since the diversion tunnel will be plugged after - the
completion of dam (P.8-4 VYol.TI}, necessary credit may be shown | for
reusefresale of diversion tunnel gates and hoists.

4.3 Full concrete  cutoff extending to the bed-rock levzl 15
proposed  for both the coffer dams., The total estimated cost of  this
concrete cut-off iz Rs.19.83 crores (P.C-12 Vol IIT) which is n2arly
70% of total coust of coffer dam. In view of thils, the necessity and
utility of providing concrete cut-off may be reviewed in consultaticn
with the concerned design Directorate of CWC as this structure will
not be required after completion of works.

4.4 The inipgum  provisions of Rs.120:00 lacs and Rs.340.00 lags
hava bean madé for comstruction of temporary coffer dam for divarting
water into  tumnel z2nd repair/reconstruction of U/S & D/S coffer dams

aft=r moASoDNs (3 times) respectively (P.C-12). Since the z2mount is
quite substantial and the work involved is susceptible to
measyurements ., the provisions may bea supported by detailed

indicating quantities and rates of items of work

sub-gstimates
ted by rate anzlysis wherever NEcessary.

involved duly suppor

4.5 It is not clear  whether.. the qguantities of  undergrounc
excavation (P.C-11. C-1%, C-17 to C-20 & C-22) considered in various

sub—gsiimates are inclusive of overbreaks or not. It 1= suggested
that quantities wupto pavline and overbreaks should be indicated
separately. Full rate as analysed is applicable upto payline only
wherzas the 2/3 of the applicablie rate may be taken for overbreaks.

4.6 Tombined provisions have been made for landscaping and
karchltectural treatment (Rs.30.00 lags) for diversion dam. (P.C-14) and
fee 1andscaplng “outside approach area (Re' 7307607 lacs) for Power, Housze
.Complex -{P.C-217. 'WThe”bevkszon for landscaping may .be delzted as all
these will be taken care’ of by -provision made under sub—-head

M-flantation. However, the provision for architectural features  oay

pe retalned. : ) R

iacs has'bééh'made eachv¥foﬁ, remote
3pigiy§y;[gaﬁes
Conduit gates




4.8 For intazke trash cleaning, z provisicn o
made for  machine zaw Lype with grab winch
cost of machine may be provided.

treen
for bhe sstimatsd

a4.9 The lumpsum  provision of Rs.30.00.. . lacs mads for other
frz‘,ceilaneouﬁ items for intake, Sedlmentatl@ﬁ chamow‘ (P.C~16&) may

de l»eted

4,10 The lumpsum provision of Rs . 750.00 lacs Tor shear zones  andc
bad reaches= (P.C—173} may be substantiated with detailad” plan of  the
works to be executed and related tup—estimate 1ndzcatlﬁg quantitlie:s
and rates of wvarious items of work invelved.

4,11 The basis for Rs.32.50 lacs made for embedded drain pipes and
valves {2C-17) may be Turnished.

4,12 The basis or rate analysis for the unit rates of follewing

items of works may be praovided -

=1 .No. Items of Work Unit Rate Page No, (Yol  I1I1;

I Concrete reinforcement Re  27500/MT C-15%. LR
‘Grade Fe-S00Q

= Steel Platform at top s . S50000 /T C-187

5. Frabrication steell works Re.75.00/kg C—-21

in cable shaft

5.0 K—Buildings : {(F.C-24 to C-27)

5.1 The wvarious plinth area.rates adopted under this sub-hezad
(P C-25)Y mayvy =ither be substantiated with detailled sub-estimates- or oz
got certified by State PWO authorities. The plinth area rate of
Ra 7000 /sgm. adopted for pesrmansnt residential buildings (P .C-25) is
considered very high and needs to be reviewed and reasonably  brought
down . .

5.2 For permanent residential buildings the provision for internal

electrical 1installation may be modified from L% to 7% of the cost of
builldings (P.C-25). : ’

S.3  The provision made for lawn, gardens & fancing @ 4% for

tvpe of buildings may be modified to 2% of tha cost of the i 1di

as per the CWC Guidelines (P.C-25). -

S.4 . Lumpsum-provision has been made for guest nhouse

Shimla. {Rs.200  lacs). addtfa;'aérhi (RS .E3C . 1-7 0" - (p

crovisions may be made part of Dermanent non-res  oirial o

mzy ‘be related. to  plinth arez rate and Dl‘ﬁth ares of vin
buildings. However, the ﬁ@CéSS;Vy'Of these buiildincs esperisi .y
Deihl., may e Fully Justified. There seems no  necessity o
buildings at Delhi at the project cost although head office of  the

company 1s at Delhi.



5.0 O-tiiscellanscus @ (F.O-29 to C-29)

[ Lumﬁgum provisions  {(P.C-29) have besn made for capital cost
for electrificztion & lighting (R .Z250 lacs ). WA LEr supply .

curification & distrmibution (Rs.180 lzacz)i znd sewage disposal & storm
water dirzins  (Rs. 180 lacs) Tha detailled anclyziz for all these may
be providad.

& The cost of maintenance of varlious services (P.C-~-29) =eam to
be orm highar side Theze may be reviewed and may be sultably reduced.
&.3 For running  charges of transport  vehicies (bussgs), the
km/month and rate/km {(P.C=31) for different vehicle ssem to bs on
higher =ide. It may be ascertained that the rate per km Tfor such
vehicles doss not inciude the depreciation cost of thzss wvehicles.
Beside, all the vehicles may not be running for the full six veares

As such running changes may be reviewed and be =ultabply reducad.

&L The lumpsum provision of Rs.15.00 lacs made for anti-malaria
measures {P.C-29) may be deleted a3 1t is covarszd in the provision
made for public health measures under the sub-head X-Envirconment &

Ecology (P.C—-4%)

E.5 A lumpsum provision of Rs.500 lacs has been made for purchase
of computer aystem (Hardware and coftwarza) for design offices (P.C-29)
under thils sub-head. Onn the other hand, under plant cost, Rs.40 lacs
was boen made  for computer system, softwarsz eto. (P.D1~-4). Thessz
orovisions may  te reviewed and duplicate provisions may be deleted.
The provisions made under | sub-head O-Miscel laneous may b
substantiated with detailed analvsis. .

The above comment applies for telaphonaz facilitics whers
lumpsum provision of Rs.40 lacs has been made for installsation of
telephone faciliries at the work sites & camp zr22 und=2r this sub-head
(. C-30) and provision of RE.100 lacs has been made for communication
systam under plant cost {(P.DI-4)}. ? 

&6 £ lumpsum provision of RBs.1500 lacs made for insurzance of
civil works during construction period (P.2-30) may be delested from
this sub-head. MHowewver, it may be COﬂSLdEEEd for addition while
caleculating the completion cost of the project in consultation with
Central €lectricity  authority (Annex 12 (1), P_116-117 of CWC
Guidelines). o

E=) In the detailed analvsis of construction power arrangements
(P.C-32-tg C-Z3%), . the provision made -for sparz & tocls, . Jees.
miscellanecus  1fems eLo. may be | delemted) Provision. -made .- for
trahspdvtatibn of labour may 2lso be deleted. The basis for capital
st of varlious equlipments il.e. transformers -switchaear. .6:. sets
'euc. may be provided. ’ : T o o

& .8 Credit omr. account of resale of & nos. D.G. sets have been
taken under VY-Recelpts & Recoveriss (P.C-43). Credit on. account of
resale of other equipments may also be explored and may be reflected
under the head V-Recelipts & Recoveries. .



L0 pPoralintenancs (P.C—-35]

71 Srovision  made under this sub-head may be modified o

cost of 1 -workz less a-Preliminary, B-Land, O-miscell
M-Plantat1on, Q-Zpecial T&P, YM-€nviromment & Ecology and Y-Lo

on

Ttmolls as per thz WO Guldelines.

a.0 g-Special T&P : (£ =37

&1 The total cost of transport and inspection wvehicles have baern
charged wvunder this sub-head (P.C~37)Y. f£s per CWC Guidelines fox
privately owned projects, only the cest squivalent to 1ts 1ite  in
vearE as wwould be spent on the proje=ct should be booksd undar this
sub—head. Mecessary corracrion may be made.

5.0 R—Communication : (P_C~-38 tc C—40)

g1 The total length of new roads to be constructed i 194 kmg
(P C-39 ). The total estimated cost of this length of road works oot
as 8s.4562.98 lacs (P.C-38. S1.No.A~1 to A-4) that too without cozt of
culvarts. It gives a2 unit rate of Re.2.7Z5 crores per km. which iz
considered to be on fRigher side. The quantities for wvarious ltems of
works may be rewviswed and be realistically ostimated. Morzovaor, tirte
“rate for different iftems nf work of road construction should be takan
from local PUWD schedule of rates and:not from analysed rates for aain
works .

9.2 o lumpsum provizion for R=.400 lacs has been made for culwvertc
znd draine (P.C-381). This may be related with numbers of culverts and
length of drains to be constructed and based on the unit cost for esach
culvarts eto. which may be assezsed based on loo=l PWD schadule of

rates Ffor the different 1tems of work involved.

.3 The total span for the new bridges to be constructed 1s S33 _4m
(P.C-40) and 1ts estimated cost is Rs.1116.58 lacs (P.C-38}. it givez
a unit rate of Rs.2.10 lacs per metrz of span which 1€ consldered
Righ. The gquantities for varicus items of works may be reviewed ang
be razlistically estimated and the cost raeviewed accordingly.

I .4 The basis or trate  analysis for the following unit rates
adoptad under this sub-head may be provided if these are not ayaila@Eé
in the local PWO Schedule of Rate. . .

S1.MO Ttems of work Unit Rate fago
L metalling & painting  Re.250/zem s
z jg%ée& wowk'gﬁigqbwgtrucﬁdre S RE.SSGOO/MT ) é- _

. - L S - ST AR YoRLC-38
3 : "?'Qéckiﬁé‘&'réad surface : RS.SéOdﬁﬁqm é'
4 o .Consfruction of tunnel on HH2Z?  Rs.25000¢/m é




(L0 x-—Environment & Ecolaqgy : (P.C~42}

oL SCeowvisions made  for  pisgiculture, plonic sSpots wundor tnis
sub-lead (P _C-a2) may be deleted as thase should not bz part of hydro
proSRCLE I provigsion for placiculture is necessacy, the funds Tar
the same may be arrangsd from the concerned department to take ap the
work simul tansously. For picnic spots, orovision already exists under
fO-Miccellam@gous a3 recgreation facilities. For landscaping, provision
iz coverocd wunder sub-head M-Plantation.

10.2 A provision of R83.2993.23 lacs has been made for catchment
srea treatment (CAT) @ 1.5% of cost of C-Works and J-Power Flanmt €ivil
Works (P.C-a427). The CAT provision is not related with provision made
under C-Works and J-Power Plant Civil wWorks and hence percentage

provision may not be acceptable. -For CAT, a detaillad plan of works to
be done and detalled sub-estimate may be provided.

11.0 y-Losses on Stock : (P.C-1}

11.1 Provision made under this sub-head may be modified to O.25% of
cost of I-Works  less A-Preliminary, B-tand. O-Miscellansous .
Mm-Plantation, G-Special T&P, X-Environment & fcoology and P-Maintenancs

as per the revised CWC Guidelines.

.0 II—-Establishment : {P.C-2)

=
B

provision made under this head may bz modified to 10%  of

i1Z.1 The

I-woris less B-tarnd (P.C-~2) against 11%.

13.0 v—Receipts & Recoveries : (P.C-43)

1301 while calculating the resale/transfer of tenporary

feszdﬂmtxalfnon residential buildinga only the buildings’ cost have
heen considered whereas coct on account of varicus services have been
ignored {P.C-43). The reczle/transfer value of these buildings may be
ted on total cost of buildings 1ncliuding variows services.

calcula

135.2 In view of the comment at S1_No.8.1 above, nc recovery should
be taken in respect of Special T&P {P.C-43). e -
14.0  Hourly Use Rates : (P.D3-1 to D3-22) -

14. 1 For most of the equipments, life in vears and hours znd repais
and maintenance - provision have not been taken as per the revised CWC
uu‘GEl¢ﬁC“: . Thesze- wvalues may - be’adopied‘as @iven in ths Cuzdalﬁﬂe¢
‘*Qr Preparat on’ of Progect Ests mates for Rivar Val}ev Proiac 1997 -
-14.2 WwWhile CalCuiating‘ thel depre;iati@g ooof _ﬁhe:'jequ{pménts,
depreciation in terms of hours only-has been considered. As ger the

CWC Guidelines, depreciation shall be calculated based on total hours

worked with reference to life in hours and also with referenca to life
in year and the zctual depreciation shall be taken as the average of
depreczat1om tased an hours. and vear, :




"'Tha Va 1cus

‘suggested

arzd maxnteﬂanca crew reguined Lo handle eaguipmzaos

may OVE; EETIERCTelbidel ines.

14,9 £ abztract of hourly usz rate may be provided wit)s tho
modlTled estimate. "

150 analysis of Rates : (P.D4-1 to D4-27)

15,1 Ir the analveis of rates, a fixed costf has been taken whic

comprisses Jdepraciation charses of plant/machinary, cost of civil worbs
for STaClLOnaEry plants, cost of idle plant & demobilisation, cost o<
site suparvision & overheads, cost of various services like water.
eiectricity, compressed air, dewatering =tc. Then this Tixed cost hes
been distributad on main-item of works on proportional basis. Tivi=
system of fixed cost & its proporticnal distribution may not  be
accentaple as per CWC Guidelines. Fach and every i1tem should be
charged to that item of works where it is required. Depraciation of
plent/machinery and civil weorks of plants may be charged to hourly use
rate of that plant/machinery. Cost  of site sSupervision andg
ovAr- ~head=s forms part of provisicns of 20% of basic cost mace 1in thie
rate anavf;'aalb for contractor’s profit as well as overheads. Hence
separ rate prcv SlOﬂ for site supervision and overheads may bz deleted

S‘ervzces l1ke watel elect icity- etc -~ ‘may be chargad te
) w::rk.:.— as pa_ ‘the requ:Lrement?f # In nutshell, it i

the hourly use rate aralysis ai%d analysis of rates o
varicus i1tems of works may be prepared making references to Psport o
Committes on Cost Corntrol of River Valley Project Vol.IXI. 19565 za well

as revised CWO Guidelines., 1997. aAn egbstract of analysis oi rates of
differant items of woriks may also be provided.

15.2 0On account of wastzgz and incldentals, a uniform allowance of
3% of- qua't1t1 ;;mﬂlp, case of cement and 2.5% in _case of steel_may be
-'taken “casé “the Cement is 'suppiied in Bbulk or improved ba5s. the
wastage may be taken @ 2%.

15,3 For various gates/hoists/cranes, total costs per. set have been
taken. Th‘ff; .unit rate ot thes‘é“"gates/ho*sts per MT may be anazyﬁe Ao
per“’fﬁe”CDst AWM Etee "Report Vol .II.

15.4 Af;ﬁt—:*_‘_r_;? 33_:: porating . the swell factor_of_ 70%,..the excavation

rate should -be - dlv:L:c-'ied by 0.7 'instead of multlplyzng the rate by 1.70
(PiD4-5).

rate analysis of shotcrete, spares at bBatch plant

" provision has been made
personnel AR . De-2Z
TUBYT - provision  maon

% eytr‘acost has been added
This sac o deletad: -

Rs . 58006, -

]



ANNEXURE - |

REPLY TO THE COMMENTS ON FINANCIAL AND COMMERCIAL ASPECTS
RECEIVED VIDE CEA’s LETTER NO.2/HP/19/00-PAC/5993-6002 DATED 10" 714"
AUGUST, 2000 FROM DIRECTOR (PAC), CEA.

RS,

The details of tentative financial package for completed capital cost in CEA's
Proforma No. CEA/EEC/FE&CA/MQOT to 1004 are enclosed.

The applications for financial assistance for the Project are considered by various
indian Financial Institutions / Foreign Lenders only after various clearances /
approvals, inter alia Environment Clearance, Forest Clearance, availability of
jand, Techno-Economic Clearance (TEC) etc. are in place. The Financial
Institutions will issue letters indicating their willingness to finance the project with

terms and conditions only after due diligence in due course of time,

As per the financing norms of the Financial Institutions, the debt equity ratic of
the Project has to be maintained as 2.33 © 1 and accordingly, the total debt and
equity components shall be 70% and 30% respectively of the capital cutlay, The
promoters contribution is required to be minimum of 17.5% of the total project
cost as per prevailing norms which shall represent approximately 58% of the total
equity This promoters’ equity of 17.5% of total capital outlay shall be subscribed
by Jaiprakash Industries Limited along with strategic partners. The balance

equity shall be subscribed by others.

Contd. ... 2/p

g,



4.

Oy

=}

As per the Construction Schedule, the commissioning of four (4) units has been

planned as under:

Unit—1 - 69 months
Unit — {l - 70 months
Unit - 1l - 71 months
Unit =1V - 72 months

interest during construction (IDC) has now been worked out cansidering the
commissioning period upio the mean COD of the project i.e., upto for a period of

70 months.

Caiculations for weighted average rate of depreciation in accordance withh GOl

notification are enclosed herewith.

The tariff for a period of 40 years has been computed as per provision of
implementation Agreement which provides that the agreement shall remain in
force for 40 years from the date of Commercial Operation of the Project
However, the depreciation for the purpose of calculation of tarff has been
considered at the rates based on the fair life of the Project as prescrined in the

GOI netification. The PPA has not yet been signed.

The revised DPR containing the information regarding cost estimates eic. is also
being simultaneocusly submitted to HPSEE and GOHFP for their examination and

GOHP shall be forwarding their recommendation to CEA shortly,

o]
£



APPENDIX 3(b)

Reply by JIL to CEA’s Letter No. 2/HP/19/00-PAC/5999-6002 dated 10/14.8.2000
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Form No. CEA/ESC/FACA/T003

FINANCIAL PACKAGE DETAILS

1 Name of Project KARCHAM WANGTOO HYDRO-ELECTRIC PROJEC
2 Capacity 1000 MW
5L
No. Particulars o
(1) 2
a) |Name/Source of Debt Indian Financial Institutions | Indian Financial Institutions
b) jAmount 4630.37 Crores 88283 MUS 3
c) linterest Rate .
i)| Fixed 16.50% 8.00%
(Payable Quarterly) {Payable Half Yearly)
i}| Floating = —
d) |Repayment Period 12 Years 12 Years
e} |Moratorium Period Const. Period or 6 Years Const. Period or 6 Years
{Whichever is less) {Whichever is less)
fy |Up Front Charges
i}{Up Front Charges 1.05%
iiyiManagement/ Commitrent/ Nil 1%
Arrangement Charges
iii): Other Financing Charges 0.35% 8%
v} Bank EngineersiFee/Agency Fee Nil
v})| Syndicate Charges Nil
vi)| Financial Adviser's I-ee Nil
vii){Management Fee on DPG Nil 1.05%
viil)|Guarantee Commission_on DPG 35%p.a
g) |Commitment Charges/ Nil 0.50%
Undisbursed Amount Fee
h) |Equity Raising Charges Nil
i} Lead Manager's Fee Nil
i} Underwriting Charges Nil
i) |Any Other Fee/Charges not Covered (Please Specify)

crosexcelkarcham_finencial anelysis® lescal compoundBCEA F2
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Form No. CEA/E&C/FEC/1004 * i
, [ G

PHASING OF EXPENDITURE & DRAWL OF FUNDS STATEMENT

MName of Project

2 Capacity
Civii Works 30% 10% 15% 20% 15% 10% 100%
Electro-mechnical Works 25% 5% 10% 25% 25% 10% 100%
Total % of fotal Hard Cost 25% 8% 13% 22% 20% 12% 100%
s. Year Total
No. [PARTICULARS 1 2 3 4 5 6
1lHard Cost Expenditure
Currency 1 (Rs. in Crore) 1142.36{ 383.80! 634.99] 1000.56] B857.20| 549.54: 4588.45
Currency 2 (MUS$) 41.46¢1 B.46 17.25) 4400 44 88 18.31; 174.36
Total Hard Cost in equv INR 1322.711 420601 710031 1181.86] 1052.43| 629.19| 5326.92
2iDrawt of funds for Hard Cost
Debt 1 (Rs. in Crore) 772.681| 263.147 43325} 671.88) 570.75] 372.74] 3084.17
Debt 2 (MUSE) - 3524 7.19 14 68 37.40 38.15 1556 148.20
Equity (Rs. in Crore) 386.81] 126.18] 213.01] 357.59| 315.73] 188.76| 1598.08
Total Drawl of Funds for Hard Cost | 1322.71( 420.60 710.03{ 1151.96! 1052.43| 625.19] 5326.92
3iFinancing Charges (FC}
Debt 1 (Rs. in Crore) 24.31) 24.31 0.00 0.00 0.00 0.00 48.62
Debt 2 (MUSS) 5.39 0.95 1.69 3.83 4.16 2.25 18.27
Total Financing Charges {FC) 47761 28.44 7.35 16.66 18.10 979 128.10
4lIDc
Debt 1 (Rs. in Crore) 7044 17417 258.281 387.08] 543.89] 67405 2108.01
Debt 2 {(MUSS) 1.68 3.84 516 7.9 11.61 12.41 42 .91
Total 1IDC 77.751 190.87| 280.73] 421.48 58580 728.03i 229467
Total IDC & FC (3+4) 12551 218.31 288.08| 438.15) 613,807 737.82| 242277
5| Drawi of funds for IDC and
FC only
Debt 1 {Rs. in Crore) 81.20; 14041 18274 273.501 38598 482.37| 1546.20
Debt 2 (MUSS) 6.78 473 641 10.42 13.89 12.52 5475
Equity (Rs. in Crore) 47 45| 68.99 80.27) 13664 191.32] 230.06; 76473
Totai Drawl of funds for IDC & FC | 158.143] 229.98 300.89| 455.467| 637.722| 766,802 2549.00
6iFinal Phasing of funds (215}
Debt 1 (Rs. in Crore) 8563.81| 403.551 61599 94518| 956.73] 85511 4630.37
Debt 2 (MUSS} 42 021 11.62 21.07 47.82 52.041 . 2808 20295
Equity (Rs. in Crore) 444 7261 185.17 303.28] 484.23! B07.05, 418.82) 2362 .81
Total Final Phasing of Funds 1480 .86 650.57! 1010.92) 1647 .43} 1680.15] 1386.08) 75876.01

CROBEXCEL karcham_financial_analysis® (escal compoundCEA Fé
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Annaxure H

Reply to comments on Civil Works Cost Estimate (Vollll) received vide CEA’s
{etter No.2/HP/M19/00-PAC/5999-6002 dated 10"/14" Aug.2000 from Director (PAC),

CEA, New Delhi

1.0

1.1

1.2

1.3

2.0

21

2.1.1.

General

Comments received from different Directorates of CWC on design and planning,
gates, hydrological aspects efc. are being looked into concurrently and the effect

of these comments on cost estimates has been taken info consideration.

Cormments of CWC on construction machine aspects have been received vide
Director PAC letter no.2/HP/19/00-PAC/8455-57 dated 4™ Oct.2000. As
suggested, hourly use rate has been worked out as per "Guide lines for
preparation of Project Estimates for River Vailey Projects (Second revised

edition - March 1997" published by Govt. of India, CWC, in March 1897.

The indirect cost of labour has been taken as per CWC guide lines in the revised
cost estimates being submiited now i.e. 55 % & 80 % of the direct cost for
casual/ semiskilled/unskilled and regularly skilled labour respectively including
accommodation charges. As per Pages 66-67 of the revised guidelines, weekly
rest days have been taken to be inciuded in the wages itself and therefore have
not been taken separately. As suggested , the provision for accommaedation (Rs.
625 tacs) included under K -Buildings ({tem No.2 of Annexure C-2.12.1) given
on Page C-25 has been deleted.

A- Preliminary

Analysis of rates for drifling & drifting for geological investigations which has

been taken as Rs. 4000/- per metre & Rs. 12,000/ per metre is given as under:

Rate Analysis for Core Drilling ‘Ex’ Size

Cost of Drilling

Average rate of drifling = 0.42 m/niour  {Based on site data)



Lise rate of Diemond coreg Drilling Machine = Hs. 1230.77 Ihour %2

1230.77/0.42 -

i

Hence rate /m of Drlling

= Rsg. 2830.04
Cost of Drill Steel Consumables
Cost of drilling accessories, consumables and tools
for 100 mm deep hole drilling = Rs, 59830
Hernce, cost of drill stresl/m = BYR30/100
= R5.598.30
Cost of Water for Flushing
45 fitres/min or 2700 litthour
@ Rs. 31.5/1000 litthour = 2700 x 3.15/ 1000 = Rs.8. 51
Cost of shifting Diamond Drilling Machine
@ 40 % of cost of drill sieei (B) above =Rs. 239.32
Lighting, Ventilation and Work shops charges
@ 40 % of cost of drill stee! (B) above = Rs, 23932
Prime Cost{Direct Cost) Rs, 4015.85
Say Rs. 4000
Total Rate/Metre Rs. 4000
Rate Analysis for Drifting
4m/ Cum drilling @ Rs.100 m 4.00 x 100 400.00
2.50 kg explosive @ Rs. 60 /kg 150.00
2 Detonators 2 x 17 34 .00
Wire LS 35.00
Biasting 40.00
ventilation 100.00
Lighting 50.00
raucking including cost of fabour + trolleys
+ rail iracks eic. 500.00
Supporting temporary/ permanent itlems 480.G0



Contractors Proflt & 20% B 358.00

Rate = Rs. 2417/M°

Qity. Of WG excavation in Drifting/m . =550 m?
(2.50 M D-Shaped;}

Rate of Drifting/m = 5.58 x 2147 =12001.73

Say Rs. 12000.00
~

2.2 Thelumpsum provision of Rs.100 facs made for preparation & printing of reports,
bulletins etc. (Page C-8) has been split into two parts as given below.
M Preparation of printing of reports & bulleting  Rs. 50 lacs (Under A-
Preliminary)
{if) Preparation & printing of compietion report
& history of Project Rs.50 lacs(Under O-
Misc.)
2.3 Broad details for item No. 21 of Annexure C-2.1. "Consultants fees for
preparation of Project report and other reports” are being given as under:
S.No. ltems Number Period Consultants | Consultant Amount
of for one regqd. For Rate per {Rs.)
reports report each report day
(Rs.)
1 Preparation of

Project report

{a} Sr. Consultant 1 300days | . 3 5600 45,060,000
by Consultant 1 300 days 1z 2500 80,00.000
(¢} Secretarial 75,00.000

gassistance
including computers
. Zerox machines,

CAD DiMean, DTP

operators efc.




8

Sub-tolat 210,080,000
Other reports

[a)Sr. Consultant 100 30 days 1 5000 150.,00,000
(bySecretarial 43,000,000

assistance
including
compulers, zerox

machines, cAaD

Divan, DTP

operalors etc.

Sub -total i 190,00,000
Total{1+2} 400,00,000

3.0

3.1

3.2

Other L.S. items are of minor nature and as such their break up is not being

given.

B-Land {(Page C-7 to C-10)

The land rate certificate for permanent works & lease rent certificate for lumpsum
works for each type of land are being enclosed as Annexure 1 based on details
received from revenue authorities, State Govt. etc. The lease rent being taken
as 18% of actual cost of iand is based on Himachal Pradesh Lease Rules, 1983,

a copy of which is enclosed as Annexure 2.

As per CWC Guidelines, provisicon for interest charges (Item 6 of Annexure C-
2.2) has been revised at the rate of 12% per annum for a period of 2 years
calculated on 25 % of total compensation as per details given below.

Compensation for the buiidings

Govt. Buildings(Details as per Annexure C-2.2.2) Rs. 400.06 Lacs
Private Buildings (Details as per Annexure C-2.2.3)  Rs. 208.76 Lacs

Total - -
Ks. 609 82 Lacs

(i1 25 % of total compensation Rs. 152 455 iacs



3.3

3.4

3.5

(i} interest charges @ 12 % per annum
for 2 years on Rs. 152.455 lacs i 35
= Res. 152.455 x (12 /100) x 2 "
= Ke. 36.589 lacs
Say Rs. 36.59 lacs Rs.26.59 lacs

Legal charges have been modified to 1 % of total charges as per details given

helow:

Rs. 508.82 lacs

8

Totat compensation
1% of 602.82 lacs = Rs. 6.1 lacs

Solatium charges have been provided for permanent acquisition of private land

only as per CWC guidelines for preparation of Project estimate for River Valley

Projects, March 1997 as per details given beiow:

Cost of Private Land Rs.22.81 lacs
Solatium charges @ 30 % of Rs. 22.81 lacs Rs.6.84 lacs
= Rs. 6.84 lacs

ltem No.8 of Annexure C-2.2 {R)has been corrected accordingly

The provision for the compensation of the trees, sales tax @ 30 % on
compensation amount , income tax @ 15 % and surcharge on income tax @ of
15 % has been made as per prevailing practice of the Forest Department of
Himacha! Pradesh. Copy of one of the Bills of Forest Department, H.P. is
enciosed for ready reference as Annexure 3. The rates in the cost estimate

have been taken as applicable in HP Forest Department during the period from

April 1999 to March 2000.

Separate provision for compensation of trees has been made for the trees which
are required to be cut during the execution of the Project. Provision for
compensatory  afforestation is as per MOEF guidelines which requires
compensatory afforestation in an area equal to 2 times the Forest land being
acquired for temporary and permanent works . Hence the provision of Rs 256

lacs (Page C-42) made for compensatory afforestation is in order.



4.0

4.1

4.2

The nercentage provisions for intermal electric instaliation | water supply and
g ppiy

sanitary fittings and site develepment for Govt/Private buildings (Page C-9, C-10)

have been taken as per H.P. PWD rates where rehabilitation plan is to be

implemented by the State Govt. Copies of Engineer- in-Chief , HP PWD, Shimla

letter no, PW(RB) Plinth Area/WS(S5)-4085-4129 dated 9/7/1988 and even file no.
3413-3512 dt. 8/1/1988 are enclosed herewith as Annexure 4 and 5
respectively for ready reference. Similarly, Departmental charges @ 17.5 % for
construction of new buildings are as per the Siate Govt. norms. The provision
of 17.5% is for departmental charges for construction of new buildings in lieu of
Govt. Buildings required to be dismantled due to the Project . A copy of
certificate dated 8/11/2000 issued by the Assistant Engineer, Peo Subdivision,
Hirmachal Pradesh (PWD) Rekong Peo , District Kinnaur (H.P) is enclosed as
Annexure 6 vide which departmental charges are 17 % for Deposit works
which are nearly the same as taken in the estimate. The land acquisition
charges @ 6.25 % provided under ltem 8 of Annexure C-2.2(R} are for
acquisition of land and buildings covered under items 1 to 4 of Annexure C-

2.2(R) and as such these are not being deleted.
C-Works & J- Power Plant Civil Works (P.C.-ll to C-23)

16 mm thick steel liner has been provided in bottom 90° in diversion tunnel.
During the construction period of 6 years, the diversion tunnel will carry lot of
sediment as bed load specially during the rainy season. The velocity in the
diversion tunnel when the tunnel is running full is of the order of 13 m/ sec. The
steel liner in bottom 90° has been provided to safeguard the concrete lining

against abrasive action of fast moving sediment as bed load.

For plugging of diversion tunnel, the diversion tunnel gate shall be dropped and
plugging of the tunnel will be carried out. As soon as the gate is dropped | the
water fevel in the reservoir will start raising up and it will be difficult for the gate

to be taken out for reuse. As such credit has not been shown for reuse/ resale

of diversion tunnel gate and hoist.

36



4.3

4.4

4.5

4.6

4.7

4.8

49

The provision of full concrete cut off extending {6 the bed rock level for both the
coffer dams is essential to prevent seepage of water in the dam area during

construciion and is considered essential.

The details of the lumpsum provision of Rs.120.00 lacs & Rs, 360.00 lacs for
construction of temp. coffer dam for diverling water into tunnel & repair
/reconstruction of u/s and d/s coffer darns after monsoons (3 timas) respectively

(Page C-12) shall be worked out and submitted separately.

Quantities of underground excavation have been split in quantity upto payline
and guantity beyond pay line. For overbreak beyond payling 2/3 rd of the

applicable rate of underground excavation has been taken.

Provision for landscaping {(Page C-14} under diversion dam has been deleted
and a lumpsum provision of Rs. 15 lacs has been retained for Architectural
treatment (ltem No.27 of Annexure of C-2.4) out of a total provision of Rs.30.00

lacs for ‘Landscaping and Architectural Treatment'. Similarly ,a provision of Rs,

30 lacs made for landscaping outside approach adit {Page C-21) has been

deleted. However, a token provision of Rs. 10.0 lacs has been made for

architectural treatment outside approach adits .{ltem no. 27 of Annexure C- 2.9-

Page C-21).

Provision of Rs. 195.00 lacs has been made for remcte control equipment for

sedimentation chamber and flushing conguit gates (P-C-16) based on prevaient

market rates.

For intake trash cleaning machine (P.C.-16) , a provision of Rs. 474.50 lacs has

been made on the basis of prevalent market rates.

A LL.S. provision of Rs. 30.00 lacs made for other misc. items for Intake,

Sedimeniation chamber (ltem No 26) onrpage C-16 has been deleted.



440 The justification for the LS. provision of Rs. 750.00 lacs for shear zone & bad

ragches (Fages C-17) is given below.

(it Extra over break bevond excavation line =

(i} Area up to payline {poor rock}
Excavated size = 1048 + 1.00 + 0.30 =

{Lining thickness as 0.5 min DPR)

r =

Area of excavated section =

COverbreak =

(il) Extra volume of excavation{overbreak} per m

Extra volume of concrete perm =

{iv) Extra volume of concrete per m =

(v) Extra 25 dia,Tensioned & giruted rockboits perm =

Length of each belt =
Total running metre length of Rockbolt per m =
{vi) Extra rib support per m =

Using ISHB 150 @ 34.6 kg/m @ 0.33 mc/c

Weight of one rib =

Tota!l weight of rib perm =

Total cost per m in shear zone

Assumed 20% of grea within

payling

11.78

11.78
2.00
3.25¢°

=589 m

112.873 sgm
112.87 x 0.2
22.57 sgm

22,57 Cum/m

Assumed 20% of area within

payline

22.57 Cumim

Assumed 6 nos. Extra perm

S00m

30.00m

Assumed 3 nas. Extra per m

1.30 tonne (As per DPR)

3.90 tonne/m

Si.No. ltermn Cty. Rale Amount
(Rs.) (Rs.)
1 Excavation {Cum} 2257 1121.00 25306.18
2 Rockbolis{m) 30.00 674.00 20220.00
3 Stesl rib support {tonne} 3.80 44260.00 157014.0C
4 Concrete {cumj) 22.57 4422.00 99825 10
Total | 302365.28

Say Rs. 20 lakhs/m

38



4.11

412

(viry For 250 m length of shear zone

reach of turmel, extra amount reguired

= s, 250 % 3 lecs = Rs, 750 lacs

The provision of Rs. 32.5 lacs made for embedded drain pipes and valves (Page

-17} is based on our experience on other underground works.

The basis of rate analysis of rates of following items is given below:

o

Concrete reinforcement
Grade Fe-500
Cost of reinforcement Grade Fe-415

Adding 10% extra for Grade Fe-500 steel

Total

Steel platform at top

Steel Ex-Kaika /tonne

Sales tax @ 4%

Transport {250 kmx 2 x30/8)
Loading and unloading

Cost of steel Ex-site

5 % Waslage

Fabrication cost @ 40% of steel cost
Ereclicn cost {@ 25 % of steei cost )

Cost of painting@@ 10% of steel cost

Contractor's profit @ 20%

W

i

4l

20000.00
800.00

1875.00

1000.60

23675.00

Page C-15, 18
24940 per fonne
2495

Page C-18

23675.00
1183.75
8000.00
7000.00
2000.00
Rs.41858.75
d371.75

Rs. 50230.50

Say Rs. 50,000.00/ tonne



5.0

5.1

52

5.3

Fabrication stee! works

Lad

in cable shaft Page C-21
Steel Ex-Kalka /tonne 26000.00
Sales Tax @ 4% 800.0C
Transport {250 km x 2 x 30/8) 1875.00
Loading and unloading 1000.06
23675.00
Cost of steel Ex-site 23675.00
25 % wastage 5818.75
Fabrication cost @ 100% of steel cost 20000.00
Erection cost (55 % of cost of steel) 11000.00
Cost of painting @ 10% of steel cost 2000.00
Rs.62593.75
Contractor’s profit @ 20% 12518.75
Rs.75112.50

Say Rs. 75,000/ tonne
Say 75.00/kg

K-Buildings

The plinth area rate of Rs. 7000/sgm adopted for permanent residential
buildings at Sholtu Camp site is quite reasonable as it invelves a lead of about
300 km from Kalka for all materials and deployment of skilled labour from

outside as it is not locally available.

For permanent residential buildings, the provision for internal electrical
instailation has been maodified from 1 % to 7% of the cost of buildings (Page C-

25} as per CWC Guidelines.

The provision for lawns, gardens & fencing @ 4% for all types of buildings has
been modified to 2% of the cost of the buildings as per CWC guidelines.(Page

C-25).
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6.0

6.1

6.1.1

6.1.2

A fumpsum provision of Rs.200 lacs for guest house at Shimia and of Rs.650
lacs for offices at Delhi has been made in the cost estimate. As suggested,
these provisions have been made a part of permanent non-residential buildings

and related to piinth area rate and plinth area of the buildings.

The office accommodation at Delhi is fully occupied by ongoing projects. For
Karcham-Wangtoo H.E. Project (1000 MW), we need additional office
accommodation for officers and other staff for inhouse Design Section of Civil,
E-M & H-M works with fully computerised systems for designs and drawings,
typing and printing facilities, communications, conference rooms and space for
providing other related backup facilities like purchase section, personnel

department, taxation etc.
O-Miscellaneous (Page C-29 to C-29)

Broad details of umpsum provision providing camp facilities like electricity and
lighting (Rs. 250 lacs ), water supply purification and distribution(Rs. 180 lacs),
and sewage disposal and storm water drains (Rs.180 lacs) in various residential

and non-residential areas are given as under :

Electrification and Lighting
(i} installation of Electrical line and lighting arrangements = 80 lacs
(i) Maintenance of distribution system and repiacement of

Consumables = 50 lacs
{iiiy Energy charges for

80,000 units @ Rs.2.50 uniie. 200,000/month

for six years { 200,000 x 12 x 6} =144 lacs

Say 250 lacs

Water supply, Purification and Distribution

(iy Total value under K-Building = 5309.75 tacs
{ily Provision for Water supply,



6.1.3

6.2

6.3

6.4

6.5

Eurification and Distribution
& 3.5 % of K-Building = 03B TE % 3.5 = 185.84 lacs
100
Say Rs, 180 lacs

sewage Disposal and storm water drains
(i} Totat value under K-Building = 5309.75 lacs
(iiy Provision for sewage disposal and storm water
Drains @ 3.5 % of K-Building = BANOTE x 3.5 = Rg. 18584
100
Say Rs. 180 lacs

Cost of maintenance of various services under item 2 of Annexure C-2.14 are

based on our experience on other Projects.

The running charges of transport vehicles (buses) have been taken as the
prevalent market rates in the Project area which is about 200 km from Shimla.
Even if we assume that a bus runs for 100 km per day in 3 shifts , in 2 month of

25 working days, average total running comes to 2500 km.

The Project area is spread in a length of about 30 km which includes roads to
all the adits to 17.2 km/ m long head race tunnel, power house, surge shaft etc.
The number of vehicles has been worked out as the average required per year
for working in 3 shifts including period required in workshop for proper

maintenance and replacements of vehicles needed due 1o a construction period

of 6 years.

As suggested , a lump-sum provision of Rs.15.00 lacs (ltem 7 of Annexure C-

2.14) made for anti-malaria measures (Page C-28) has been deleted.

A provision of Rs. 500 lacs in respect of purchase of computer system Le
hardware {Rs.300 lacs) and software (Rs.200 iacs) has been made specifically
for the Design offices which shall be jocated in Delhi. As suggested, a lumpsum

provision of Rs.40 lacs under Plant cost (P D,-4 ) has been deleted.

f—
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Broad breakup of the provisions made for Design office is given below:

HARDWARE
ShiNo. ltemn Unit price Mo. | Total Cost (Rs.
{ Rs. Lacs} i acs)
9 Compag professional workstation ARPS50 Z &6 120
2 System P-111,128 RAM,20GE HDD, 1 10 10
15 * Colour Monitor
3 printer for OTP Cperator 0.3 10 3.0
4 A3 Laser Printer 1 5 5
5 AO Laser Printer 2 20
6 AD inkjet Printer 1 10
7 AQ Photocopier 1 2
8 AQ Colour Scanner 1 10
9 A3 Laser Colour Printer 1 10
10 A3 Photo Copier 3.5 2 7
11 Compagq profiant 8000 Server with dual 18.25 4 73
P-Il Xeon 700, 1MB Cache, 1 GB RAM
12 Backup Devices(40 MB) 4 5
13 | CD Server for installation of S/W 1 5
14 VSAT at Design office/site 7.5 2 15
15 Network component 5
16 power Eqgpt.{UPRS, Servo, Isolation 5
Transformer etc.)
TOTAL | Rs. 300.00 Lacs
SOFTWARE
1 | O/S for servers NT + Unix 2
2 | O/S for client 70 10.5
3 | MS Office 70 11.2
4 | MS Project 10 2
& | Drafting S/W 19Jac | 60 114
6 | Design Analysis S/W 5
7 | Finite element design S/W 20.0

f—
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Digitizaation, Terrain model/earth work  Analysis 10
Primavera Project Planner, Bar bending Schedule
etc.

Software for Electrical/mechanical/ Instrumentation 15
-dasign analysis

10

Auto CAD-2000 10 10

TOTAL | 200.70

6.6

6.7

6.8

Say Rs. 200 lacs

A lumpsum provision of Rs.40.00 lacs was made in DPR of April 2000 under
ltemn 19{Annexure C-2.14) on page C-30 for ‘Installation of telephone facilities
at the work sites and camp area’. As per comments made by CWC to avoid
duplicacy , the provision of Rs.100 lacs made for communication systems at the
Project site (Item 68 on Page D,4 ) has been deleted. Accordingly, the
provision under ltem No.19 (Annexure C-2.14) on page C-30 for ‘installation of
telephone facilities at the work sites and camp area * has been increased to

Rs.8C lacs from Rs.40 lacs.

A lumpsum provision of Rs. 1500 lacs has been made for insurance of civil works
during construction period only as per CWC guidelines being relevant to the

Project. It will not be provided while working out the compietion cost of the

Project.

The provision made for spares and tools (Rs.6.00 lacs), jeeps (Rs.40.0 lacs) and
other miscellaneous (Rs.11.0 lacs) under construction Power Arrangements
(Annexure C-2.14.2- Page C-32) has been deleted. The provision of Rs.50.40
lacs is not only for transportation of labour but is inclusive of cost of labour aiso
required for the Transmission line. This has therefore been retained. The capital
cost of various equipments i.e. transformers (IMVA), Switchgear (22 kV), D.G.
Sets (IMVA) etc. is based on the prevalent market rates of standard

rmanufacturers of these items.

A Credit of Rs.240.00 lacs on account of resale of 6 No, D.G. Sets has been

1aken under V- Receipts and Recoveries (Page C-43) .



7.0

8.0

9.0

9.1

9.2

’ e
P. Maintenance (Page C-36) - g’g

Provision under this subhead has been modified as under to conform to CWC

Guidelines :
1% of [Cost of . Works- { A -Preliminary + B-Land
+ O-Misc. +M-Plantation
+ Q-Spl T & P+ X - Environment
& Ecology + Y- Losses on Stocks.)]
Q-Spi T&P

As per CWC Guidelines {Page 75), the life of light transport vehicles is 1,60,000
km. The construction pericd of the Project is 6 years. If average running of each
vehicle @90 km/day is taken , it would run for about 2250 km in a month and
ahout 27,000 km in a year. In 6 years ime, the vehicle will exceed its specified
mileage. It has been our experience that after running for about 1,00,600 km in
hills, the vehicle becomes unserviceable and needs replacement. As such,

charging of total cost of transport and inspection vehicles to the Project is in

order.

R- Communication {(Page C-38 to 40)

The total length of new roads to be constructed is 19.4 km{P. C-39). The
quantities for various items of work for construction of these roads have been
reviewed and found to be in order as per the existing site conditions. These are
alt hill reads in difficult terrain and will have to be constructed by using
mechanised equipment in a short period of time. For such items and for the

conditions under which these roads are fo be constructed, PWD scheduie of

rates wili not be workable.

A lumpsum provision of Rs.400 lacs has been made for culverts and drains (P.C-
38). The culverts are generally provided at about 250 m c/c spacing. This gives

number of culverts of about 75. Besides ihis, a concrete drain of size 0.3 m x

L
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45 m is proposed 1o be provided along the length of the roads. This gives an

average cost of about 5 lacs for 1 culvert & about 250 m long drain which seems

to be in order.

3.3  The total span for the new bridges to be constructed is 531.4 m (. C-40) and its

estimated cost is Rs. 1116.58 lacs. This gives a unit rate of Rs.2.10 lacs and is

not considered high. A number of bridges are being presently constructed by the

Company across Satluj. Out of these bridges, the cost per metre of a 70 m span

Class R-70 bridge  including the cost of the abutments comes to Rs. 3.25

lakhs/m as per deiails given below:

() Bridge span =
(i) Steel required per m for bridge as per design =

{ii) Excavation for abutments
Assuming excavation = 8m (W) x 5m{h) x 10 m(L) =
Volume of excavation =
Total volume of excavation for both abutments =

Excavation per m bridge fength =

{iv) Concreting in Abutment
Assuming abutment size approx. 8m(W) x 15 m{H}x 10 m(L}

Veolume of concrete =

Total volume of concrete for both abutments =

Concrete per m bridge tength =

{v) Bearings
4 no. Bearngs @ Rs. 20000 per bearing =

Bearing per m bridge tength =

g

o~
5

70.00 m

4.50 per tonne

Bx5x10
400.00 cum
800.00 cum
800.00

Say 11.40 Cum/m

B8x15x10
1200 .00 cum
2400 .00 cum
2400 .00

Say 34.30 Cum/m

80,000.00
80,000.00
70.00
1142.86
Say 114230 per m



Total cost of Bridge per m length

ShNo. Hem Qity. Rate Amournt
(Rs) (Rs.)
1 Excavalion (Cum} 11.40 370.00 4218.00
z Concreie 34.30 3844 00 131845 20
3 Steel fabrication ferection 3.50 530G0.00 185560.00
4 Bearings per m 1142.80
5 Guide bund & other protection works L.S. 1000.00
B Expansion joint, Joint sealent , eleclrical wire L.5. 1000.00
conduits, Lamp post elc.
TOTAL 324710.10

84

= Rs. 3.25 Lacs/m

As against this, in the Project estimate, an average cost of bridges comes to Rs. 2.10

Lacs/m:

The rate analysis for the following items is given below:

94.1. Metalling & Painting {Page C-38)

200 mm thick metalling by =0.2 x 800 = 120.00 per sgm

20-40mm aggregate @ Rs.600 per cum

Consolidation @ Rs.200 per cum ={(.2 x200 =40.00 persgm

Premixing with 10-20mm aggregate{50mm thick}=0.05 x 600 = 30.00 per sgm

Labour cost (L.5.)

942 Steel work in sub- structure {Page C-38)

Sleel BEx-Kalkaltonne
Salestax @ 4 %

Transport (250 km x 2 x 20/8)

= 60 par sgm

Rs.250.00 per sgm

Say Rs. 250.00/sgm

OCGo.00

800.00
187500

)
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544

L
00

Loading and unicading 1000.00
2387500

Cost of sles] Ex- site 23875.00
5% waslage 1183.75
Fabrication cosl @) 40% of stesl cost 8000.00
Erection cost @ 50% of steel cost 10000.00
Cost of painting @ 10% of steel cost 2000.00

Rs. 44858.75
Coniractor's profit @ 20% 8971.75

Rs. 53830.50
Say Rs.53,000/tonne

Becking & road surface {(Page C-38)
Concrete Pavement = 150 mm
Depth of concrete pavement =1x 015
Volume of concrete per sgm =015 cumn
Volume of concrete required for = 0.2 cum (L.8)
footpath fkerbs per sgm
Total volurne of concrete per sgm = 0.35 cum

of concrete pavement
Cost of concrete in pavement

Exira cost for camber on pavement

per sqm =L.5.
Cost of electrical conduit per sgm =L.5,
Cost of drainage spout per sgm =15,
Cost of expansion joint, transverse joint

& water tight joint sealent =1.5.

Cost of other misc. items like eiectrical

cables, lamp post & other embedments etc.=L.S.
Contractors’s profit @ 20% of item 3to 7 = 0.20 x 3100

Construction of tunnel on NH22 (Page C-38}

Excavation of 7 m D-shaped tunnei

Finished Cross seclional area of tunnei

= 0.35 x 4035 = 1412.25 per sgm (@Rs.4035/cum)

= 100.00 per sgm
= 200.00 per sgm
= 200.00 per sgm

= 1000.00 per sam

I

1600.00 per sgm
620.00 per sgm

3}

Rs. 5132.25 per sgm

Say Rs. 5,000 /sgm

=7 x35+314x%7°

4x2

= 43 74 cumnim



with 10% overbreak on the excavated

area upio payline
Concrele lining

Steel rib support
Total tength of steel rib

Using ISHB150 (2346 kg/m @ 1 mc/c

Total weight of steel rib

Shotcrete including cost of cement

Area of 100 mm thick shotcrete

Concrete in portals
Quantity per metre(700 m tunne! length)

Slope protection works at both end

100 mm thick shoterete volume

Quantity per meter (700 m tunnel length)

Weld mesh
Quantity for weld mesh

Quantity per metre (700 m tunnel length)

Drainage holes
6 nos. Drainage holes of length 10 m

Total quantity of drainage holes

Rock bolts
Total quantity of 2 nos. Rock boits of

25 mmdiz and 5 mlong

W

= TEXIB+ 31478
4 %2
= 51,85 cumd/m

Say 52.00 cumim

=5200+52
= 57.20 cum/m
=13.46 cum/m

=3.5x2+3.14x35
=17.99m
Say 18.00 m

=622 8 kg
Say 0.62 tonnes

=18.00x 0.1

= 1.8 cum/m

L.S. 100 cum

=014 cum/m

=100 m high x 50 m width x 2 Nos.
= 10000 sgm
= 1000 cum

= 1,43 curm/m

= 10000 x 2.53 (kg/sqm)
= 25300 kg
= 36.14 kg/m

=860 m

=10m



Total cost per meter of tunnel

SiNG. ftermn Unit Oy, Rates as per DPR Amount
(Rs.) (Rs.)
1 Excavation cum 57.20 1682.00 86210.40
2 Concreie lining cum 13.46 442200 59520.12
3 Steel rib supports t 0.62 40260.00 25073.93
4 Shoicrete curm 1.80 11386.00 20512.80
5 Concrete in portals cum 0.14 3844.00 549 14
4] Siope proteclion works
iy | Shotcrete cum 1.43 11386.00 16280.00
iy | weld mash kg 36.14 71.00 2566.14
7 Drainage holes m £0.00 408.00 24540.00
8 Rock bolts m 10.00 £74.00 6740.00
TOTAL 251992.53
Say 250000
10.0 X-Environment & Ecology (Page C-42}
10.1  As suggesied provisions made under items 1(¢}, 1 (d) & 1{e) for pisciculture, picnic
spots, and landscaping respectively have been deleted.
10.2 A provision of Rs.2972.83 lacs for Catchment Area Treatment (CAT) has been made
@ 1.5% of cost of C-Works & J-Power Plant Civil Works (P.C-42) on an adhoc basis.
The provision will be modified upwards or downwards after Catchment Area Treatment
plan (CAT) is approved by Ministry of Environment & Forests(MOEF). Presently a
detailed plan of works for CAT is not available. The same shall be submitted to CEA
also while submitting the same to MOEF.
11.0 Y-Losses on Stock(Page C-1)
11.1  Provision made under this subhead has been modified to 0.25% of cost of -Works

less A- Preliminary, B-Land, O-Miscellaneous , M-Plantation , Q- Special T & P, X-

Environment & Ecology and P-Maintenance as per the revised CWC Guidelines.



12.0  ll-Establishment (Page C-2) : ﬁ g;ﬁ

12.1  As per CWC Guidelines, the provision for establishment has been given as 10-12%
for scattered works. In the case of Karcham-Wangtoo Project (1000 MW), the works
are scaftered in a length of about 25km starting from the dam site at Karcham upio tail
race tunnel(TRT) at Wangtoo. This is a mega Project and would require huge
establishment for execution of works in a hostile terrain. As the Project is to be
completed in a period of 6 years, an average provision of 11% of the cost of I-Works
less B-land has been made for establishment which includes design establishment,

construction supervision, construction monitoring and coordination with different

agencies.
13.0 V- Receipts & Recoveries (Page C-43)

13.1 As per observations of CWC, the resale/transfer value of temporary residential/non-

residential buildings has been calculated on total cost of buildings including various

services.

13.2 Inview of our reply to para 9.1 hereinbefore , recovery taken in respect of Special T

& P(P.C-43) has been retained.
14.0 Hourly Use Rates (P. D 3-1 to D 3-22)

14.1 For the construction equipment | life in years and hours and repair and maintenance
provision has now been taken as per the Guidelines for Preparation of Project

Estimates for River Valiey Projects(Second Revised Edition)- March, 1997.

14.2 As per the CWC Guidelines, depreciation has been calcuiated based on total hours
worked with reference to life in years and the actual depreciation has been taken as

the average of depreciation based on hours and years.

14.3 |nsurance and taxes accounted for in the Hourly Use Rate analysis of the equipments

like transit mixer, concrete pump and shotcrete (P D3-16 to 18) have been deleted.

14.4  Operaiors and maintenance crew required to handle equipments has been provided

as per the revised CWC Guidelines.



15.0

15.1

16.2

15.3

15.4

15.5

15.6

15.7

15.8
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An abstract of hourly use rate of the machines hag been provided on Page D .

Analysis of Rates (P. D 4-1 to D 4-27)

As per observations of CWC and as per revised CWC Guidelines 1997, a fixed cost
comprising depreciation charges at plant/machinery, cost of civit works for stationery ‘
plants, cost of civil works for stationery plants, cost of idle plant and demobilisation,
cost of site supervision and overhéads, cost of various services like water, electricity,
compressed air, dewatering etc. has been deleted. Hourly use rate analysis and
analysis of rates of various items of works has been prepared making reference to
Report of Committee on Cost Control of River Valley Project, Vol.ll, 1981 as well as
revised CWC Guidelines, 1987 . An abstract of analysis of rates of different items of

works has been provided on page D 4-1.

On account of wastage and incidentals , a uniform allowance of 5% of quantity in case

of cement supplied in bags and 2.5 %in case of steel has been taken.

For various gates/hoists/ cranes, tctal costs per set have been taken based on
hudgetary prices received from suppliers. It is very difficult to analyse the unit rate of

these gates/hoists as per the Cost Committee Report Vol. il

After incorporating the swell factor of 70% . the excavation rate has been divided by

0.7 . (P.D4-9).

in the rate analysis of shotcrete, spares at Batch Plant (P. D 4- 9) have been deleted.

As suggested in the analysis of concrete cut off, provision made for salaries and

transportation of expatriate personnel (P D 4-13) has been deleted.

For underground works, extra cost over the rate for tunnel excavation taken in
diversion tunnel, sedimentation chambers,head race tunnel & power house cavity has
been taken to account for the difficult nature of underground excavation mainly in

surge shaft and pressure shafts.

in the analysis of bridge over spillway (P. D4-17), Rs.88,000 taken as contingencias

has been deleted.

T



KARCHAM-WANGTOO H.E PROJECT {1000 MW)

LA

Annexurel

1{(z)  The details of lease rent for Govt/Forest land for 7 vears at different location as given in

Annexure C-2.2(R) Volume III of DPR are given as under:

SLNNo. Item of work/Location Rate taken in Ref. To
Annexure C-2.2(R} | Annexure
of Vol.II1 of DPR
(i) Reservoir submergence 121,982 1.1
(i1) Realignment of NH 22 43,967 1.1
(111) HPPWD Karcham Sangla Road 205,506 1.2
(iv) é Approach Road to Baspa Power House 204,460 1.2
(v) Road to Surge Shaft 994595 1.3
(vi) | Surge Shaft Area 315000 1.3
(vii} | Permanent Camp at Sholtu 251090 1.4
(viii) | Power House Area 315595 1.5
(ix) TRT Outfall structure 316190 1.5
{x) Portal of adit to sedimentation charnber 18739 1.6
(x1) Qutfall structure of flushing conduit 18900 1.6
(b) The details of compensation based on rates of Private land at different locations are as
under :
SLNo. Item of work/Location Rate taken in Ref. To
Apnexure C-2.2{R) | Annexuore
of VoL.IIT of DPR
(i) Reservorr submergence 2348265 1.7
(i1) Permanent Camp at Sholtu 315100 1.7
(iii) For dumping area 283620 1.8

Rad
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Anpexure I{contd..)

2. The basis for rates taken for lease rent of land for temporary works (for 7 years) at different
Incations 1s given below:
SLNo. Item of work/Location Hate taken in Hef. To
| Anpexure C-2.2(R) | Annexure
of VoL.IIT of DPR
(M Adit te middle of sedimentation chamber 18900 1.9
iy | Inlet Aditto HRT 18824 1.9
(111) Intermediate adit to HRT No.1 18630 1.9
(iv) 5 Intermediate adit to HRT No 2 46589 1.9
(v) | Intermediate adit to HRT No.3 47031 1.9
(vi) | Intermediate adit to HRT No.4 315000 1.9
(vii) | Intermediate adit to HRT No.5 315000 1.9
{(viii) | Aggregate processing plan at Jangt 82152 1.6
(ix) Aggregate processing plant at Tapn 315000 1.9
() i Quarry site at Jangi 82111 1.9
(xi) § Quarry site at Morang 82316 1.9
(xii) | Quarry site at Wangtoo 315000 1.9
(xiif) Quarry site at Choling 18908 19
(xiv) E Surge shaft camp area 2997887 1.5
(xv) % Dumping area {Govt. Land) 394650 19
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[Authoritafive English 12xt of Government Notification No, Rev. D(G)6-33/86-1, dufed
01l October, 1993 as required under clause (3) of Article 348 of the Constitution of Imfia.]

HIMACHAL PRADESH LEASE RULES, 1993

i. Sfmr:‘:f:’!e;af:d extert.—{1} These rules may be called the Himachal Pradesh Leass
Rufes, 1993 - S ST
(2) They shall extend to whole of the State of Himachal Pradesh,.
. i R
2. D@G};i!i@}z,——j—ln these rules ualess there isanything repugnaatin the subject or confext—
(¢) “Competentauthority’ means an authority to gramiand onleascunderrule 7;
(6} “demarcaled protected forest” means forest declared as such under seetion 30°6f the
indian Forest Act, 1927 ; - : -
(¢} *Director Country and Town Planning”™ means Director of Town and Country Plan.
ning appointed under the Himachat Pradesh Tewn and Cousntry Planning Act, 1977;
{d) “eligible institution™ means institution which is eligible to get land on lcase men-
- tioned in rufe & of these rules ;
(¢) “Form” meansaformappended to these rules;
(f} “public purposc’” means the purposes as defined in clause { /) of scetion 3 of the
tund Acqgiisition Act, 1894 (1 of 1894); . , :
(z) “Planning Arca” means any arca declared to be a planaing arca
Himachal Priadesh Town and Country Planning Act, 1977 ;- 4
) “Reserved Forest” means a forest declared as such under section 20 of the Indiun

Forest Act, 1927 5 o
({) “State Government” means the Government of Himachal Pradesh.

‘under the

3. Grant of land onlease—(1) The land may be granted on  leasc fo eligible institutions
md persons meationed in rule 6 with the sanction of the competent authority ot of i
(i) Government lands owned by the State Government outside the reserved and demarcated
protected forests and nut-side such other areasas may be notified from time to time by
the State Government 1a this bebalf : - : ,
Provided that if the State Government desires, lease in any demarcated protecied ‘
forest may be atlowed r;uqucz to the rules fr_amcd' under clause (g)of section 32 of the
Indian Forest Actand subjectto the permission of the Central- Goverament under
Forest Conservation Act, 1980; and- B, ' L

(i} iease may be granied to any person out of ands vested in the State Government under
" section 3 of the Himacha] Pradesh Village Common Lands Vesting and Utilisation Act;
1974 and the lands vestzd under scction 1] of the Himachal- Pradesh Ceiling on Land
Holdings Act, 1972, in the interest of -the development of the State, if the. State
Government is sutisfied that there arc sulficient reasons to do $0 o . ‘

' Provided that land vcsacd.in the State Goycrnn1cnt vader the Himachal Pradesh
Village Common Lands Vesting and Ultilisation  Act, 1974 shall not be leased out in
comravention of the provisions of section & of thesaid Act : '

Brovided furtherthatnofa nd shall be leased outip a town : .

- Pravided [urther that no fqrast'land_' surrendered under Lhé provisions of Himachal
Pradesh Ceiling on Land Holdings Act, 1574 or where therc are more than 40 trees per
acre of valuable species shall not be granted onlease, SR i



ey

(27 Govermmaent land which is encroached, shall not be laased 1o ths cnsroacher. Howsver,
the encroached land can Z}ﬁm;sc,ii out fo im} cligible pci"bi}ﬁ or s,ls:zmn{ms dficr ejcciing the
cncroicher, : . i

(3 Except with the previous sancticn of the E;{ uc Govcmmcm IL&SLS of Govcmmcm Iinds
may not be granted in any tract of country included in any colonization scheme established for
lands commanded by State Government canal or in any large tract of country for wh;cht wercis a
prospect of perennial canals being confronted by the State- Govcrﬁ'mcns.

(4) Lands on lease smil not b 'amcd in contrave:nnan.pf Torest Conscrvanozz Act,
19807 SR

{5} " Lease plannmg arcas shailnct be granted in contra\cntmn of the pLovisions rcgar-
ding land usc contained in the - Himachal Pr: adcsh Tovm and Country Piam:ung Act 1977 znd
scheme/rules framed thercunder, - B

(6} Lands acquired for public purposcs shall not be grasztcdon lease.

"(7) No governinent land shall b.. granted on lease in conu*av»smon of H;machal Pradeah
Roadside. Land Control Act, 1968. . . .

(8) .No Government land w:th a <Iope of more Lhan 15 A shall bc nrantcd on ieasc for culti- -

vation purpOSﬁS o

: -5 Notwithstanding’ anythsng comamcd in this ruie, 20 }anci shaii be Icascd out in contra-
- . vention of section 118 of the  Himachal Pradesh Tenancy and Land Reforms Act, 1972 in favour
of 2 person who is not an arrncultunst wﬂhln thc mcamng of sub-section (2) of sectzon 2 of the

sa]dAcL_ o — L . S

4. Purpoms for which the lease may be gran!ed —The lease may- be grantcj !"or 0ne or more
of the followmg purposcs namciy - _ -

(i) cstabhshmcnt/ cxtcnsxon of}:‘dtzoauonal Instltuuons ;
" (if) installation of Petrol Pumps by individualsscompanies ;
_ {iif} construction of temporary sheds by ex-scrvicemen, I R.D. P “families and haﬂdlcapp{:d
persons having disability by more than 50 %;
" {iv) construction of stair cases, minor link roais:approach roadsrpaths scpuc tanks parages,
stores and godowns etc. by individualsflocal bodics ;|
" (v) estabiishment/extension of society rcmstcred undcr Socxctxes Rcwxstratzon Act for literary
"+ -7 scientific and charitable purposes;
. (vi) for meritorious public services rendered fo the Qtate of l-hmachal Pradesh ;and -
(vii} any other public purpose intheinterest of the dcvelopment of the State

5 Manmwn fimit of grmzr.wMammum limit to Sanctjon Ieasé shali beas s under :—

(1) Establlshment/extenswn of EdubaUOnal Inst11uhons~w

(¢) For Primary School - ) "~ 2 bighas
(%) For Middle School : ’ . 5 Dbighas
.+ (¢) Forlligh School/tligher Sceondiry/Senior Scco;mdary ‘
. SchooljCollege. o 10 Dbighas
(2y Installation of Petrol Pﬁmp' R 2 bighas-
(33 Construction of Gas Godown - 1 bigha
(4) Coustruction of stair cases, link roadsfapproach roadsf - Actual area required or
_paths, scmxc tanks, parages, s£ores and godowns ete. - o I bigha whichever is
.  less.

(53 Construction of temporary sheds - C . 25 sg.metres,




z1

(6) Istablishumenyestension of activities of Socicty for 2 bighas
titerary, scisutific wnd charitable purposes, :

{7) Yor mcriiori_oué public services rendered Lo tive State 3 bighas
of Himuachal Pradesh, - . o

(£} Other public purposss not specified abovein the interest 7 20 bighas:
af the developmont of the State. ‘

Provided that in the case of an individual applicant if be holds some land under him, .the
arant of lease for one  or more ‘purposes shall be restricted to the cxteat by which his total helding

falis short of 20 bighas. -

6. Fligibility . for the grant of land on lease—~Except as otherwise provided in rele 3, the
following institutions/persons will be eligible for the grant of land on lease in the {ollowing

preferemce, namely ™ . . L~

(1) Educational inst;tutions;

2y Panchayals; ) . . )
(3) Notilied Arca Committees, Musicipal Commiitees and Mupicipal Corporations heyond

2 kilometres (fom the Municipal limits ;

(4) Statuicrycorporation sct up under any epactment of Stats and Central Goveroment;

(5) Universities of Himachal 'Pradcs‘h- ;o '

(6) Sccictics of literary, scientific or charitable purposes registered under Socicties Regist-
ration Act, 1860; - .

(7). Ex-servicomen, 1.R.D.P. familics and bhapdicapped parsons having disability by more than

5097 - )
(&) Pcrsoonsvwho readered meritorious public service to the State of Himachal Pradesh,

(9) Others.” -+ - : .

g - ’
7. Sonction of grant.—~The lease shall be granted by the following authorities to the extent

H

given below:—
(1) By Financial Commissioner (Re'—vcnuc) upto 5 bighas for a period upto 30 vears :

Provided that the fease may be granted for Iife time for the copstruction of temporary

sheds by ex-servicemen, .

(2) By the State Government excesding 5 bighas but not exceeding 20 bighas for a period upto
© 8% years or in perpelutty: ‘ : )

Provided that the State Government may grant Rase of an arca eacecding 20 bighas
for public purpeses in the public Interest_, :

. 8. Lease amount.—{1) The lease amount (fresh or renewal of existing lease) shall be charged
rom the eligible institutions and persons per aonum as under: — :

(i} Individuals/Private Companics . / 18 % of the Jatest highest market vajue of

the land leased or double _the averase
market value of five vears, whichever 13
e

i
o less
[l S




';2?2/

(ify Societics of “any litrary, scicntific snd
© charitable purposes repistered under Socie-
ties Hegistration Acr, [860,

{ijiy Petrol Pup;g§jGas podown

" {iv) Persons who tendered meritorious service - -

. tothe State of Himachal Prade;;b- I

{v) Educa{ional Institutions

P

(i) Panchayats Notz!'cd Arca Commxttccs
Municipal Committees. and Mummpal
Corporations. -

(vif). Boards set up under any enactment of the
HMimachal Government and Central
Goveroment, c

{(ii} Statutery . Corporations set up under
any enactment of State and Central
Governpmeant. .

(ix} Universiies of Himachal Pradesh

(x) Ex-servicemen, [LR.D.P. familics and han-
dicapped persons l]d\'mg dlsabj ny by more
than. 507

b

. %pﬁm}f\

#

. .
8% of the latest highest marker value
s:}f the Jandleased ordoudbls the aversze
market valug of five years, whichever is
less; .

189 of the latest highest marketr value
of the land Jeased or double the -average
market value of five years, whichever is
less; : - ’

S

5% of the latest hwh:st market value of

the fand leassd or double the average:
market vaiu‘,, of five years, whmhevm is

Icss,

of the latest hi "hc:at markez value:of
thc land lrascd or double the average
market value of fve years, whlchcver 18
less ;

5% of the latcét highest market. valuc of

the land leased or double the average
market va.lm, of ﬁvc YCars, whschcvcr 15
lcss

5% of ilm lzucst hxghcst market value
of theland leased or double -the average
market value of five years, wh;chevcr FL
less;

5% of-the latest highest markct valuc of

- the land leased or double the average mar-
- ket value of five \'cars,
less;

whsc‘nevcr is

5% of the latest highest murket valuc

of the land Icased or double the averags
market vaiue of five years, whichever i

less;

59 ‘of the lutest hz"hcst markct value of
the land leased or doublz the average -
market vilee of ﬁv.. YEATS, \\-hz\.hcvcr is
1ess and @ . ) )

Provided that the State. Gpvcmmcm may r::d uce the amOuUt for special reasons m dcscrvmb

cases, , T

) ‘\!oimihst ndlng anything comtai ned.d in sub-rule { D, Lhc competent authority may charge
the Iatest highest market value or doublc the average macket value of. five years whichever is- less
of the demised Jand in lump sum and charge Re. 1/- as token lease moncy per month forthe period
for, whlch the. Iand is granmd on. Ica.sc . : -

9 List. of Gm'emmen! iandjs to be mamfazrzedw-(l) Lists of Government lapds excluding
laﬂds ‘acquired f‘cr publxc puxposcs I\.a.zul iands and cncampmo grounds in each district shail
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-nough costs ‘estimates of buildings..
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The qveragg Pllnth Area Rates for the
oxeparata_on oL prellmlnary esmmatés fo;:" various buildings
were f£ixed and circulated V.Lde thjs foica letter No.
PN(B}Plinth Ahea/ls(s) 5803~84 dated 27 4 95‘

. - ‘ Due to further rise in the cosbﬁof
watnrlals and also tender rates for the construction ‘of
buildings duxing the last thrge years, mt has been -decidec

2 enhance pli nth area- rabes leed vide abOV :eferred lettsr

~~. The undermangloned Plinth ' Arca Rates Will-now be applicable for

!

preparation of prellﬂlnary estimates fo* obtaining
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APPENDIX 4(a)

Letter No.2/HP/19/00-PAC/6238-40 dated 22/24.8. 2000 from CEA
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OFFICE OF THE SECRETARY
CENTRAL ELECTRICITY AUTHORITY
SEWA BHAWAN REK. PURAM
NEW DELHI-110066

Tk

No.2/HP/19/00-PAC/ & L D554 Dated:z/z““ August, 2000.
To i .
\_/%ééhaimﬁa; }\ .\ = T
s Jaiprakash Industries Lid St M e AT
JA House, 63 vasant Lok, — T T T T -
Vasant Vihar,
New Deihi-57
Subject: Proposal for setting up of Karcham Wangtoo H.E. Project (4x250MW) in

Kinnaur District, Himachal Pradesh by M/s Jaiprakash Industries Limited
(M/s JT1.}-Techno-Economic Clearance- Regarding.

Pt

Reference: Your letter Nol JTL/205 dated 18.4 2000

Sir,

in continuation to our letter dated 5.7.2000, comments of CWC on environmental
impact aspects are annexed. It is requested that the same may please be kept in
view while submitting the fresh proposal/DPR.

Yours faithfully,

ARV

(AMARJEET SINGH) 7 6735
DIRECTOR - PAC

Encl; As above.
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On scrutiny ef EIA Studies included ot Appendix—~3 ef
Vol.IV of the abeve repert, the fellowing commernt s/ebserva-
tiens are made: ‘

The study cevers zll the aspects ef EIA but the infer-
tien given under "Resettlement” gt P-58 i3 tee sketchy. ™
submergence area is stated te be 59 ha and the peeple 1ik: .
te be affected 100 te 150, Even gz preliminpary surveg eof I
prepesed reservelr area dees net seem te have been carxried
sut., This sheuld be carried eut and if Himgzchal State Gevi
hag =n R&R pelicy, the same sheuld be fellxwed in making
previsiens under R&R. Otherwise, R&R Pellcy of Hathpa
Jhahri Preject may be fellewed and regulir [ cest zspe=cts
werked eut. This is 5ll the mere neceszary since cest pre-
vigien made =gzinst M-Plantatien and X~Envirenment & Ecele:s
des net include R&R aspects at all.

Fer the impact evaluatien aslan Develepment Bank fenr
has been adepted. Hewever attempts te attach welghts te
dlifferent impacts and te arrive at quantitative appreciati-
has net been made. Thus the evaluatien remained cualitatic



APPENDIX 4(b)

Reply by JIL to CEA’s Letter No.2/HP/18/00-PAC/6239-40 dated 22/24.8. 2000



KARCHAM-WANGTOO H.E. PROJECT (1000 MW)

Reply by JIL to CEA’s letter NO. 2/HP/19/00-PAC/6239-40 dated 22/24.8, 2000

An ‘Implementation Agreement’ for execution of this Project has been signed by JIL on
18/11/1099 with GOHP. As per Clause 4.6 of this Agreement, the Government shall ,
subject to the approval of the GOl or any other competent authority, prepare a
rehabilitation and re-settlement plan in association with the Company for local residents
likely to be adversely affected or displaced due to construction of the Project at the site
as on the Effective date L.e. 18/11/1999. The cost of preparation and implementation
of the above plan shall be borne by the Company for which a provision of Rs. 6.10

Crore has been made under B-Land. (ltem 4 of Annexure C-2.2(R) on Page C-7).

For the environmental impact evaluation, and preparation of Environmental
Management Plans for this Project , National Environmental Engineering Research
Institute(NEERI), Nagpur has been assigned the job on Consultancy basis. They have
already commenced the field work and detailed EMP has béeﬂ planned to be
submitted to MOEF by end of Dec.2001.



APPENDIX 5(a)

| etter No.2/HP/19/00-PAC/8245-47 dated 22/25.9. 2000 from CEA




GOVERNMENT OF INDIA
CENTRAL ELECTRICITY AUTHORITY
SEWA BHAWAN RK. PURAM
NEW DELHI-110066

ER o

No.2/HP/19/00-PAC/ &3 o\ 5 Dated: 22" September, 2000.

QS"\‘\‘"
To
ﬁ{:hairmam
' M/s Jaiprakash Industries Ltd.,

JA House, 63 vasant Lok,
Vasant Vihar,
New Delhi-57.

Subject: Proposal for setting up of Karcham Wangtoo H.E. Project
(4x250MW) in  Kinnaur District, Himachal Pradesh by
M/s Jaiprakash Industries Limited (M/s JIL} - Techno-Economic
Clearance - Regarding.

Reference: Your letter Nol. JIL/205 dated 18.4.2000.

Sir,
In continuation to our letter dated 4.9.2000, comments of CWC on Gates
aspects are annexed. It is requested that the same may please be kept 1 view

while submitting the fresh proposal/ DPR.

Yours faithfully

Encl: As above.

(AMAIJEET SINGH)
DIRECTOR ~ PAC
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report of - Karcham —Wangtco TLE Project (LT for technical exuminition from i
viewpoint of provision of Hydromechanical equipment. © It may be noted that the OFtg i
project report” was examined and commented Vide this office letier - No.27:41:4%¢
GD(NW&S)/436 dt.10.10.96. Ilowcuw the ccsmulhmq have not given any point-wise 1 «i

to this Jetter. ‘ '

Reference is invited 10 above letter forwarding therewith five volumes of revised prosoc

The prescnt project report has boen revised due to relocation of some projeel works st -
escalation of costs. The revised project report has been éxamined and our commenis are .
under: : : . -

1. Vui{, drg no.1200-05-04-Intake structure, a provision of air vent for mralrc gates shall i
" made (Refer his office lelier of even No. d1,30.10.96) :
Vide para 16.6 of Val-1, make provision of one set of staplog for intake in line with
- estimate vide itening.18 of page C-16 of Vol-ITI | in place of 2 sets as proposed.

1. Vide Para 16.8 of Vol. I, flushing conduit gates are required to regulate the flow toa. ks
the conduit and also to isolate. the conduil from the river side. Tho mechanism,_for i
load transter and sealing arrangement as proposed in Drg No. 1200-006-05 should
madified fo suit the condition of water thrust aciing from cither side of the gale at deta!
design stage. : ' ’

Also,. the consul*z:ms be askéd to spcll out the provisions made fO{ attending T;" T
and maintenance requirements of flushing conduit gates.

4. Vide page 16-10 of Vol-l, sill elevation of diversion tunnel gate ¢halt be correcied to v
as 1772.00 as per drg no.1200-03-03 of Vol-V in'place of 1722.0.

S Vide page 16-1% of Val-[, sizc‘.of outlet eate(at the end ol tail race tunnely shofd
comected 1o read as S.250mx10.30m as per dip po 1Z200-17-01 of Vaol-V o e
Grmx 105 . . - : .

5. Max TWL, Min TWL and normal TWI, shoxr it odrg, no. }'?Oﬁ 11-01 of Vol-V shntt i
corrected as per drg. no.1200-10-02 (Rev.2).

b

-

Subject to satisfactory compliunce of above observations. the project ropoit nim
treated as accepted in so far as this Die is concerned, :

Adequacy of cost est timate for Gates and [lydromechanical cquiprmonmt miay e oo
exarmuned by\f{,ost Appraisal (T {‘sxﬂ“} Dte, WL

<
oy Dy C\\

. ;r‘){‘ Eal



APPENDIX 5(b)

Reply by JIL to CEA’s Letter No.2/HP/19/00-PAC/8245-47 dated 22/25.9.2000
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KARCHAM-WANGTOO H.E. PROJECT (1000 MW

Reply by JIL to CEA’s Letter No.2/HP/19/00-PAC/8245-47 dated 22/25.9.2000

1.

Drg. No. 1200-05-04 {intake Structure), has been revised as Drg. No.1200-05-

04(Rev.1} to incorporate the comments made by CWC.

Para 16.6 of Véiume I of DPR has been comrecied to conform 1o ane set of

stoplags for intake as provided in Item No.18 of Page C-16 of Volume III.

Dr. No.1200-006-05 has been meodified to Drg. No.1200-006-05(Rev.1) to

incorporate the comments made by CWC.

On page 16-8 of Volume | of revised DPR(Dec.2000), the sill elevation of

diversion tunnel gate has been corrected to read as E1.1772.00.

On page 16-13 of Volume | of revised DPR(Dec.2000), the size of outlet gate at

the end of tail race tunnel has been corrected to read as 5.25 m x 10.30 m.

Maximum TWL, Minimum TWL and normal TWL have been corrected and the
revised Drg. No. 1200-11-01(Rev.1) is being enclosed in Volume V of DPR
(Dec.2000)



APPENDIX 6(a)

Letter No.2/HP/19/00-PAC/8455-57 dated 4.10.2000 from CEA




GOVERNMENT OF INDIA
CENTRAL ELECTRICITY AUTHORITY
SEWA BHAWAN R.K. PURAM
NEW DELHI-110066

F ok

No.2/HP/19/00-PAC/ @y cs-5 9 Dated: 4 October, 2000.

To
1e Chairman,
M/s Jaiprakash Industries Ltd.
JA House, 63 vasant Lok,
Vasant Vihar,
New Delhi-57

Subject: Proposal for setting up of Karcham Wangtog, HE. Project
(4x250MW) in  Kinnaur  District, Himachal Pradesh by
M/s Jaiprakash Industries Limited (M/s JIL) - Techno-Economic
Clearance - Regarding.

Reference: Your letter Nol.JIE/205 dated 18.4.2000.

Sir,

in continuation to our letter dated 22.9.2000, comments of CWC on
Construction Machinery aspects are annexed. It is requested that the same may
please be kept in view while submitting the fresh proposal/ DPR.

Yours faithfully,

Enci: As above. ‘/Z‘IKA—JQ ! _ -

(AMARJEET SINGH)
DIRECTOR - PAC




Comments on Pant Planning aspects of
Harcham-Wangioo HE Proiect [4x250 MW, Himachal Pradesh,

Annex- §

it is observed that CWC guidelines for working out hourly use rates of construction
equipment have not been followed. Under the use rate calculations individual
instead totat
cepreciation charges of construction equipment have been estimated separately
and apportioned to different items of the civil works (chapter D1 of volume-lll). The
basis for ariving at the depreciation rates for each item of construction equipment

depreciation charges for the equipment have not been included.

has not been indicated in the report.

However, the above method has resulted in very high amount of depreciation
charges on account of construction equipment. This is elaborated as follows by
taking an example of 3 boom hydraulic jumbos, which are to be deployed for HRT

excavation:

As per method adopted in the Repor (Chapter D1- Volill)

No. of drill jumbe to be deployed
for excavation of HRT

Life of each machine to be utilised on the project

‘ Total hours for drilling in respect of
Excavation of HRT

Hours for which depreciation cost charged

to the project.

As per equipment Planning {Chapter 21 - Vol.l)

Pull per cycle of excavation

Time of drilling in each cycle

Time for which drill jumbo deployed in
each cycle including travelling to the
face and retum

Totat length of HRT (17,200 m)
and cons. Edits {2235 m)

No. of cycles for excavation

Total fhirs. for which ddll jJumbos are to be
deployed

Depreciation tc be charged for
Dritl jumbos

12

5000 hrs.

12x5000=60,000

3 mirs

110 minutes or
Say 2 hrs.

say, 3 hours

16,435 mitr

60,000 hr  ——emmee (i)

19436 /3 = 8479

65479x3=
19435

19.435 hr

-—(ii)

Comd. ..

2/

P



APPENDIX 6(b)

Reply by JIL to CEA’s Letter No.2/HP/19/00-PAC/8455-57 dated 4.10.2000
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KARCHAM-WANGTOO H.E. PROJECT {1000 MW)

Reply by JIL to CEA’s letter No. 2/HP/19/00-PAC/8455-57 dated 4.10.2000

1.

The hourly use rates of construction equipment have been worked out as per
'CWC Guidelines for preparation of Project Estimates for River Valley
Projects(Second Revised Edition)- March 1897". These are contained in Chapter

D3 of Revised DPR-Volume [1i{Dec.2000}

While working out the hourly use rate of equipment, depreciation for individual

equipment has been worked out as per CWC Guidelines of March 1997.

As per CWC Guidelines, no provision has been made on account of ‘idie plant
and demobilisation’ . Also, method of apportioning fixed cost to different item
rates adopted in DPR- Volume 1l (April 2000} has not been followed in the
Revised DPR -Volume HI{Dec.2000)



APPENDIX 7(a)

Letter No. HPSEB (SECTT.)4019 HIKW/2K/424-25 dated 1.7.2000
from HPSEB
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FER hgﬁkggf_ Dateds 4+ ). 21X

HIMATHAL

SECTTIEL1TH)

.

The Chief Enginser §Prait¢£g}, K
HPSEE, Shimla—4. AT

Syt Karchem Woraloo HEP (1000 M)
¥f. f!'_!;*x

This * rafars to vour ‘”o#?im letier-

No.HPSEB:CEP125-256/2K~2820 dl. 6.6.2000. °

. s
In this regard you are rpqu:sted ta furnish
thb DPR

you r office commentis on otlher. chunters! -

aubmilted by the Company  and” N id Y e pesr
Approach laid down hy CEA as desi e&,i;!a";thi«s Ceffice

lotter of even file NO,139-40Q dt. 32000 may also be
provided. : ‘f W%ﬁ:
.;:;q

: FOE
The matller mey be T.ran.ted ﬁ?& i’t ur?pnt.
- ;L'- Llm oz f
M

E e

¥

#Q ,
ChiefiEnqineer ?‘ P&R),
HPSEB, Shiﬂlh”4‘

NCO

Vﬁp‘y" to M/S Juei Parkash Hvdro Pawer Lid, Jn
Anne nad . 54 gasant Lok, Vasant Bizur, - New Pelhi

ilotiqwilh comments of HPSEW ou the Hydraluqy ‘& Eiprciro-—-
chaptar of the DPR For furm.shlrm replies

e 1 W R a4 -

mechanical
therclo plescw.. i
Chief aikneer TPSPAR),
HPSER, Ghimla—4.

Encl:ifis abaove.

#BFRA®




Commentis

gf HPEED ou the Hwirvlogy & Eleciromechanical

cnaptar of The DPR,

mme’w%“*m{vm%%ﬁgwﬁgW”Q&NF\aWWNNMﬂsmﬂywﬂw’sw‘\l’b"\:ﬂ?‘\ymW%MMN‘V“#"&“\!NN‘&

L6y} tdvdraoleogy

it

datae/inforeilion have nonl begen given

been obhserved that the foliowiug

hae
wiloh may hwe

wupplicd inmedintel v,

(1)

(id?

¢1i1)

{iv)

Rainfall-run off corralation atudios.

Ten daily dischardezs oboerved at Harchan—
Mangloc for cvompletle period not given in  the

dPR.

Regqreseion analysis tahulated in the DPR
Vol III it Table 3.3, 3.4 & 3.3 doss not
indicate Lthe veur/moiith/block adopted i the

attalysis,

Iu teble 3.8 at Pugs N-3-28, the tonstituted
dischargqe data for tho pericd 1968~-4% to
1973-94- has been tabulated bul origine!? ten
daily rdata {9 missing. Thy data sweriss gre
requirsd 1o be exteuded uplo veur, 4999,

¢B) ilectromechonical Chaptar of thu DPR

1)

113

fi12

The trm may review 1the erection and
taind  Lioaning charqes on TG set &3 7% instoad
of 104 in view of M/S BHELs offer to NJPC.

Firm may also ravisw the oroction and
commissioning thrgss o Generetor
Feansformer from 10%2 to &% on the hasis of
M/s78 BHEL s offer to NJPC.

Firm may also review sstaklishment charqges
from &% to Re. 2% ¢rores (10 be revised ot
12777 lwvel) on the basia of NJPC.

In addition following deviations from Lhe earlier
estimate approved by this office have also  besn

observed.

1-

On the imported cquipment pf 400 KV @1s
inland lransportation & insurancs (inclydinng
port Fandlinq) were wqreed at EX of the bacic
cost of GIS. However, in the rovised costi
estimple these charqec have been Jocked upte
3% anfd insurance charqes & 1% havae been addad
ﬁxtra;to it.

!
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wHLg -

4 e e T i S e 1 e < ain o mrma en

In thy exarlier ectimole (Febh, %96 level)
greclion and commissianing charqes an

imported item under Sub-stalion «quipment
Sware  awgroed at %% of the basic co of the
G1l5. However, in the revised estis £, thest
chargqus have aguain bean Jackzd up 10%.
However, the ltramrmission cystem o dich mav

invelve intar state dissues has notl buoen
incorporoted i the project report. 1lrn this
regard, a reference may b2 made to Firm's
letter No .JILIHPD96/140 dauted 6.12.97 {copy
encloaned) vide which they had conveved That
after conclusion of Implemcutation fAqreement,
beneficiary o purchase powsr from Harcham
Wengtoo shall  be identificd., Now that the
implementation agreegment has been sdigonzd, the
firm may floulize the purchose agrecment,



APPENDIX 7 (b)

Reply by JiL to HPSEB’S Letter No. HPSEB(SECTT.) 4019 H/KW/2K /424-25
dated 1.7.2000



KARCHAM-WANGTOO H.E. PROJECT (10600 MW)

Reply by JIL tc HPSEB letter No.HPSEB(SECTT.}4019 H/KW/2K/424-25 dated

1.7.2000

A.

Hydrology

(i)

(if)

(i)

(iv)

Rainfali-run off correlation studies cannot be provided as more than 75%
of the total catchment area lies in Tibet (China) for which no rainfall data
is available. Figure showing Catchment area is enciosed for your kind

reference.

A copy of daily discharges data observed at Karcham and Wangtoo is

avaiiable in our office for reference.

Regression analysis Tabufated in the DPR Vol.ltI(Dec.2000) at Tables
3.3, 34 and 3.5 has been revised and now indicates the year/

month/block.

Ten daily discharges at Karcham given in the DPR were worked out on
the basis of discharges observed at Wangtoo(80 % of discharge
observed at Wangtoo has been taken as discharge at Karcham).
However as desired by you, we are enclosing the Ten daily discharge
data for Wangtoo for your reference. The data series could ﬂbt be
extended upto 1999 due to non availability of discharge data as the
gauge station at Wangtoo bridge site was washed away in the flash
floods of 1997. However this data series will be extended as and when

more data is obtained.
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TEX-DAILY DISCHARGE AND HUNOFF VOLUMES
e F AR KA FFRAFFEE R R L AR R AR F AR R R R R kR R R Rk F

s R R R E KR E ok R E Rk ok ok kR & ok kb ok ko kb Rk R kK E ok bk Rk

1G70~T1 DIBCHAHGE HUKOET
(CUMEC) {CUMEC-DAY 3
oo o HOF R CF R R R ok KR R R OF b sk ok ok R ok ok ok o ok ok ok R Rk

oCcT 1. 210,183
1I. 170.053
ITT 135.604 5254 .004
NOWV 1. 120.864
: II. 104,768
TiT1. 94 .089 3187.210
Do T, BS.353
TI. 83.309
IT11. 7T8.548 Z2550.848
JanN I, 76,472
IT. 74.448
I111. T2.500 2306.700
FiLis I T1.249
1T, 73.241
IT1. 72.332 2023.558
MAR I. 70.518
II. 7T5.077
ITI. 102.073 2578.733
APR I. 132.241
11 135,293
11T 149,288 4168.220
HAY 1. 183.8952
IT. 200.790 .
I11II. 249.444 6591.304
JUuN L. 696.733
1T, 741.7686
111. 828.843 22873.420
JUL I. T722.119
IT. 683.639
I11. 898 .472 23940.770
AUG I. 1047.,120
I1. T741.956
I17. 836.398 24891.140
SEP 1. 463,888
1. 253.8867
111. 201.287 9192.420
NON-MON= Z28710.380 TOT= 108408. 100
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TEN-DATLY DISCHARGE AND RUNOFF VOLUMES
A EEFEEEEFFRERRFIRERFR R IR FFRF R A F R R R A E

gk kkgkEohckk sk bk hchk sk ph ik hk kb ko h ke kb kR kg kE

1272-73  DISCHARGE RUNOEF )
(CUMECY - (CUMEC-DAY)
FESEEZEEESSEEFEFSESPEREEEESEREEEEESEE T 25 3
ocT 1. 228.573
II. 176.971
11i. 143 .824 5637 .504
NOV I, 121.408
II. 107 .430
Ii1. 104.176 3330, 140
DEC L. 103,962
I1. 943,085
o III. 82.579 2878.938
JAN I, 82.440 u
_ I7. 78.509 ,
! I11. 74.347 2427 .307
‘ FEB 1. 81.394
: 11, 78.277
‘ I1I. 77.612 2217 .6086
; MAR I, 75.657
k 11, 79.233
: I11. 117.414 2840.454
sPR I. 157.914
11 250.9867 :
111 891.962 £3008.430
MAY I, 1452.2865
Ii. 829.415
III. §73.406 30424 .270
JUN I, - 1398.188
11, 2078.313
, 111 1729.973 52064 .720
JUL I, 1482.893
: T1. 1568.6086
| TII. 1393.364 45841.990
4 aUG 1. 987.102
: II. 9§2.397
: III. 1081.007 31686.070
¢ SEP  I. 899.735 :
’ 11, 735.257
] III. 444 .747 20797 .390
{ NON-MON= 62764.640 TOT= 213154.800
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TEN-DAILY DISCHARGE AND RUNOFE VOLUMES §§§
EEERARER AL R E AR AR R R AR AR AR L F R AR AR L AR

kR EF AR R RFE R R AR E R AR R A B EF R L LR F R SRR R e b R Kk R

1 573-74  DISCHARGE RUNOFF
(CUMEC) {CUMEC~DAY )
kT F R F R R R R R R R R R R R R R R R AR R R R R Rk Rk g Rk &
oCT I, 287,452
i1. 231.684 :
111 179.642 T267.443
wov 1. 152.870
1. 137.713
I171. 124.070 4144 .530
nrEe 1. 106,639
T1. §7.452 '
IIi 91.183 3043.923
JAN 1. 85.081
1. 77.053
171, 79.058 2490 .989
FEE 1. 74.647
ii. 76.181
111, 76.553 2120.704
MAR 1. 81.292
I1. 86.439
111, 119.317 3009.797
APR I. 114.207
171. 129.194
: o I11. 163.796 4071.970
MAY T, 292.020
i1. 253.730
111 213.257 7803.327
JUN T. 316.540
171. 505.408
I11. 469,065 129106.140
. JuL  I. 561.776
: 171. 1069.643
] i11. “965.325 © 28832.760
AUG T, 990.447
: i1, 893.992
i . 111, 659.396 26097 .750
SEF 14 181:78%
; 1171, 232.836 89818.550

chHpn




TrE-DATLY DISCHARGL AND RUNOFF VOLUMES
G AEEFFEEEERER R R A AR R AR P AR R R R A F AR HEF

T E RS E S EE EEEEE R E EE X SRS E LA R

je71—75 DISCHARGE RUNOFF
(CUMEC) (CUMEC-DAY )
ok e =i 3K % ook ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok K R R R R KRR R K%
oUT I. 148.086
17. 132.419
I1i71. 114.726 4067.136
HOY 1. 98.537
I1 86.457
111 78.719 2837.130
DEC 1. 72.4672
I1. 84.742
T11. 84.551 2502.101
JAN 1. 83.208
f: II. 81.846
f III. 99.555 ¥ 2745.645
_% FEB 1. 112.855 :
i II. 110.546
. I1T1. 109.622 3108.988
4 MAR  I. 113.880
1 I1. 137.4897
& IIT. 141.985 4075.705
: APR I. 214,442
* II. 232.941
I1T1. 364,080 8114.830
MAY 1. 444,845 ‘
11, 753.497
111 701.865 19701.8640
Jun I, 927.862
I1. 1558.868
IITI. 1253.076 37398.0860
JUuL I, 983.916
1 11. 1432.348
I11 1194.856 37306.050
[ AUG  I. 1324.554
II. 1486.969
I11. 859.306 37567.600
. SEP I, 855.799
- 11, 472.399
3 I11. 328.281 145684 .790
2 S
: NON~-MON= 46953.260 TOT= 173789.800
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TEN~DAILY DISCHARGE AND RUNOFF VOLUMES
*gg*aﬁs#’$*$$$#*#$#$¥##*$$*##$$$$%#*$$$*$#

e L L L LT T T P T

Ll et v vt 3 A S A ST U B T,

197576 DISCHARCGE RUNOFF
{CUMECS (CUMEC~-DAY S
T L L L T S e YT ' L
ocT  E. 263.122 b
TI. 233.433 i
T¥I1. 163.704 8766 .204
WGV L. $143.2889
1i71. 121.061
%II‘ lgg.ggg } 3883.130
DEC . .
111 28 095
. . 2851 .158
JAN I. 86.2738 .
I7T. 81.010
TII. 80.518 2558.578
FED I. 24 .337
II. 87.628
: %II. gé.égg 2369.170
i MAH . .
i Il. 89.917 ;
; III. 111.375 3044 .615
i oapn 1. 127.416
IT71. 161.880
I11. 388.226 B783.020
MAY 1. 368.760 .
IL. 526.714
rir. 701.043 16646.680
JUN 1. 1188.717
11. 719.463 :
I11. 628.155 25463.350
Jui. I, 975.438
I1. 1213.613
111 1349.78¢9 36738.190
AUG I. 1005.250
11. 835,040
I1T. 651.0862 25564 .580
1. 619.517
Hl 3&835? 13991.8890
NON-MON= 44702.840 TOT= 146460.700
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5216,

4403,

3457,

2687

2296,

2827

3068.

4892,

AND EUNOFF VOLUMES
F ok o % kA kR ok ok R R R R %
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Electro- Mechanical Chapter of the DPR

The erection and commissioning charges on TG set has been {aken as 109% in
line with the CEA/CWC guidelines for cost estimates, which has been adopted

for various projects.

The erection and commissioning charges for generator-transformer has also
been taken as 10%. The CEA/CWC guideline recommends a uniform centage

of 10% for erection and commissioning for all equipment.

The establishment charge of 8% is also adopted in line with the above

guidelines.

We have reassessed the various cost i.e. freight, insurance and erection and

commissioning charges. These costs are estimated as under -

. Freight including port handling and storage - 2%
. Transit insurance including insurance to cover

erection, testing and commissiconing - 1%
. Erection and commissioning - 5%

Power Evacuation Aspects

The company is interacting with various parties who intend to purchase power
generated from this Project. As soon as the Beneficiary(ies) is/are finalised we
shall interact with HPSEB, Powergrid and CEA for setting up of a power
evacuation system and also to enter into a Power Purchase Agreement with the
Beneficiary. In this connection, our reply to Appendix 2(b) of Volume VI of DPR

{Dec.2000) may also be seen.



APPENDIX 8(a)

Letter No. MPP-F(2)15/93-1] dated 21.7.2000 from Additional Secretary{Power),
GOHP
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C NO,MPP-F {2} 15/93~11
‘Government of Himachal fradesh,
Department of MPP and Power.

& B &

From

F,C,~cum-3ecretary (Fower)to the
- Govit.of Himachal Pradegh, shimia—2.

To ‘&//// a '
The Chairman,

‘M/3 Jaiprakash Industries btd.,
JA House, 63 Vasant Lok, ,
Vasant Vihar, Hew Delhi~110057{India),

Dated: shimla~2, the Jlth July, 2000.

Subject;~ - Proposal for setting up of Karcham Wangtoo
E,Project(1000 MW) in Kinnaur Distt,,
Himachal Pradesh by M/3 Jaiprakash Industri
Limited(M/sS JIL)= Techno-Economic clearance

-Bir; _
: I am directed to invite your attent:.on to
letter NO.2/3?/19/00—PAC/5217m28 dated nil £rom Sh,G.R,
Singhal, Dlrectcr(PAC} 8/8 The. becretary, CEA, 3ewa
Bhawan, R, K. Puram, New Delhi acidres:..‘ad to vou -and co;py
thereof endorsed to this Deptt.among others on the
,subwect cited above and to request you to please supoly
the reguisite information to the Central Electricity
Authority as desired under Aintima'tion to this Deptt.

Yours faithfully,

fy/(l;owcr) to the

yvachal Pradesh,

BhE vy Ak s;w'ac.am()r{

{
B



APPENDIX 8(b}

Reply by JIL to GOHP Letter No. MPP-F(2)15/93-ll dated 21.7.2000



KARCHAM- WANGTOO H.E. PROJECT (1000 MW)

Reply by JIL to GOHP Letter No.MPP-F(2)15/93-]l dated 21.7.2000

The requisite information desired by CEA vide their letter no.2/HP/19/00-PAC/5217-28
dated July 2000 is contained in Appendix 1(b) of Volume VI of DPR (Dec.2000)



APPENDIX 9{a)

Letter No. HPSEB{SECTT.) 101 (H)Y/KW/2000-722-24 dated 25.10.2000
from HPSEB



HIFRLHML PRABESH STATE ELECTHICITY wOnRU

Tw
MrS et Prabkash Industiries 121d. .
Jn Annexse, 329 bBasant Lol
Voasonl Bihar, New Lelhi—-1100357 .
Sub Implumentation of Karcham Wanagloo HEP (1000

MW

Poar Sirs,

I+ continvation of this office leller of cwven
file No.77% dated &.9.2K on thy cited subjoect 11 isg To
intimete thul the replies 1o the Hoard commenls on  Lhe
Bydrolaogical and  Elosclro-machanical aspocts of the
protecl are still wweiled.

An examinalion of the data phbladined fler
drillinag o helo al dam 2ite indicates an ovar burden in
the river bed for & depth af  Gbout  50m. You will
appraciate thatl 1t swould bo o costly proposition 1o
exCeavale for such & depth Lo rezch 1he bed rock. Such
axcavation would then havse ta be nocessarily fillesd
Bueck with coticretle to ablain cound foundation for i
concrale dam,. This will add To ths <ost and may render
the proposal of the concrete dam as un—ecouomical. iz
is Lherafeoro suggeated that o techno—2conomic analysis
of this proposal vis—u—vis an clternvative of  having
barrage wilh qauilabls storags Lo cruoatltsas appropriales
praking cupucity may be carried oul by M/S JIL and Thern
the mosl sutlubly luechno—aconomiv allarnative couldg b
cdopltoed. In this conneclian iU would be pertinenl 1o
poitnt oul thalt an amount of Rs. 301.20 crors has Lean
provided inv the revised costl estimale towards The cost
of the Jdivarsion dam. It i3 apprehzndaed thatl The olhe e
altermalive of providing ¢ diversiocn barraae may work

out to be choapor.

I wiEw of the zbove you &re reqguesled to
raply Lo Lhe above commoenls and submit the roeply to lha
comments alresdy conveyved Lo vau.

{t is furth=zr roquested to conlact C.E.(P)
far commennle o €lvill Zepects of the LPR g CL.E.LISP)
wilh rospact Lo tho comment s an civectro-mechanicxl
copwrctls af the DPR zud sort out =1l the caonltenticns
i swuad with Thoem.

Yours {aithfualfly,

Chief Enqinaé% ;épéﬂl,
HPSEYH, “himla—4.

g1
DATED: o



APPENDIX 3(b)

Reply by JIL to HPSEB's Letter No. HPSEB(SECTT.) 101 (HYKW/2000-722-24
dated 25.10.2000



KARCHAM- WANGTOO H.E. PROJECT (1000 MW)

Reply by JIL to HPSEB’s letter no. HPSEB(SECTT.) 101 (H)/[KW/2000-722-24 dated
25.10.2000

1. The repilies to Board’'s comments on the hydrological and electro-mechanical

aspects are contained in Volume Vi of DPR (Dec.2000)

2. As suggested, an alternative of having a barrage with suitable storage to create
appropriate peaking capacity has been studied. The results of this study are

contained in the enclosed Annexure 1.

3. Comments from CE{P) on Civil aspects and comments from CE(SP) on

Electro-Mechanical aspects have been taken care of in this revised DPR.

[

Ly
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Annerxure |
KARCHAM- WANGTOO H.E. PROJECT (1000 MW)

Proposal of having a barrage instead of a dam at Karcham

INTRODUCTION

A preliminary study of having a barrage at Karcham instead of a dam has been
made. Since the barrage has to have the same peaking capacity as the dam,
the FRL of the reservoir has to be at El. 1810 m with the minimum drawdown
level at EI.L1799 m as proposed for the dam. The hydrolegicat studies taking
discharge data upto July 31, 2000 have been presented in Chapter A3, Vol .l
of the DPR {Dec.2000). The design flood for the dam has been worked cut as

8260 cumec against a design discharge of 5540 cumec adopted earlier.

In the barrage proposal, for passing the design discharge of 8260 cumec to
reduce the gate height, 8 no. sluices of 9 m x 9m size with a breast wall above
Ef. 1785 m have been provided with their invertlevel at E1.1776 m instead of at
El. 1782 m as provided in the proposai of dam contained in Vol. Hl of DPR.
The invert tevel for the sluice has been kept at E[.1776 m and not at the river
bed level so that the hoisting mechanism of the gaté remains above the TWL
which has been assumed at EL1783.8 m. Energy dissipation of flood water
passing over the barrage has been proposed in a hydraulic jump type stiiting

basin downstream of barrage axis.

SALIENT DATA

Design Discharge{As per DPR}) 8260 cumec
Pond level {As per DPR) 1810 m
Minimum draw down level{As per DPR} 1799 m

Top of Barrage {Same as top of dam in BPR} 1813 m

River Bed Level {As per OPR) 1770 m



o

10.

11

12.

13.

14.

15.

3.0

3.1

Max . width of river Section at EL1810 1685 m
(hs per DPR)

Max. tail water tevel (As per DPR) 17838 m

Minimum tail water level
(During non-monsoons) 1770 m

Intake sill level (As per DPR] 1786 m

Size & no. of spiliway sluice
at entrance (As per DPR) S no. of 9 m{H) x ¢ m(W)
Sill ievel of sluice at entrance (Changed from

E1.1782 mto EI 1776 .0 for barrage) 1776 m

Gate height (As per DPR) 9 m (Breast wall from
E1.1785.0 to 1813 mto reduce
gate height )

Adopting one bay of 9m width as auxiliary
bay for escaping debris,no. of 8 m wide
effective bays for passing flood discharge

of 8260 cumec 8 No.

Pier width (As per DPR} 7m

Total width of barrage between (Bays) + (Piers }

abutments Ox8+8x7
=137 m

DESIGN OF A BARRAGE

Assume HFL for 8260 cumec design discharge at £1.1807 m.

Discharge passing through 8 no. sluice apenings during floods with HFL at
EL1807.00
Q = (Area of one sluice opening) x (No. of Sluices j x Cd x 2 gh

Tl

O
o §



3.2

3.3

3.4

3.5

Brondy
&3
L)

(9m xS my{8)<{0.6)*y2x5.81=(1807-1783.8) [ Assume Cd= 0.6]

i

4]

81w B8x06x%x 2133 misec
8285 cumeg

i

Thus, a flood of 8260 cumeac shall pass through & no. sluices with HFL at
E1.1807.00. This provides enough free board above HFL upto top of barrage
which shall be at E1.1813.00. (Same as top of dam)

g{discharge intensity/m) = 8200 cumectm

9 x B

It

114.72 cumec/im

Say 115 cumec/m

(So far barrages have been designed for 'q’ being
equal to 50 cumec/m. Compared to that, a
discharge intensity of 115 cumec mis very high for
design of a barrage.)

I

1
2l
Scour depth (R) 2.35{3—}3

J
Taking f = 4 {(Same as taken for design of
Dakpathar barrage)
27
R = 1.35 x _(_1_!_5)_ 3
4
= 200 m
Depth of upstream cutoff = 1.25%x R
= 1.25 x 20 = 25m
Depth of downstream cutoff(d) = 1.580xR

= 1.50 x 20 = 30m



1783.80- 30
1753.80
Say EL 1754 m

H

Sotom level of dis cutoff

i

Tatal floor length

[
(&3}

(1) Assume exit gradient (Gg) as 1/5 for river strata consisting of shingles and

coarse sand over which the barrage foundation shall rest. Length of floor shall
be determined for the condition when the reservoir is at FRL(EL 1810 m} and
there is no water in the river d/s of barrage i.e. the TWL ( E{1770m))

From Khosla's theory:

. H

H = Hecd of Water
D= Length of ficor

d = Qepth of Cut off

Letb = Length of barrage floor
d = Depth of cutoff on dfs end below stilling basin floor at £ 1762 m
= 1762 - 17584 =8 m
F = Head of water
= FRL - TWL

= 1810-1770 =40m

Exit gradient g is defined as
G = B, 1 where
d Ti\f!ﬂi

(in)
(1)

Jovmliy

G

R



, - R
A = Pod
2
& a ol _.%.}..
bed
Frorm eguation {1)
1 40 1
o ZD s D
5 8 a/a
_L .]_ __8_ = (.04
T A 5 40

ety
e

(2)

(3}

(tv)  From Fig. 6.11 of Publication No. 179 m ‘Manual in Barrage and Weirs on
Permeable Foundations’ brought out by CBIP in October 1985,

1

for = 0.04
my/k
g = 50
e LA 50
d

b=50x8 =400 m

Thus for a barrage to cater for a design discharge of 8260 cumec and to
provide for peaking between EIL1810 m and Ef. 1799 m. a barrage of about 400
m length would be required to satisfy the exit gradient criteria and to guard

against scouring action of the nver.
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)

(iii)

(v)

Energy dissipation

Eor energy dissipation during floods, it is proposed to provide a hydraulic jump

type stilling basin.

H -

V., (LJ/S of sluice gate)

Velocity head

Level of Total enargy line
on u/s (k£

V, (in the basin)

Velocity head

I

i

1810 - 1770 =40 m

8260

(1807 -1770) = (OxG+7x8}

8260
17%x137
1.63 m/sec
V2 63 2
Za B3 L i35,
2g 2x9.81
1807 + 0.135
1807135 m
8260

(1783.8-1762.0) x 137

3260
21.8x137

2.77 misec

2
—2 BTTE 4509

2g 2x5 81

[N

s

by
o
feraatiy



{3113
E

(ix)

(xi)

Level of total energy

line i the dfs (B}

q at basin

1783.80 + 0.38

178419 m
E, -E,
1807 135 - 1784.18
22,945 m
Say 23.00m
260 _ 8260
81+56 137
60.29

Say 60 cumec/m

Average q (average discharge intensity in the sluices and in the stilling basin)

d,

Taking d,

1

115 + 60
2

175 /2
87.5 cumec/m

2
fi?er Zg 2 N (dg)
2 gd, 4

21.16

2116 | _2(87.5)°  (21.16)°
2 9.81x21.16 4

~10.58 + /73.77 + 111.94

-10.58 + 13.62
3.04m

Feodhe
L3

Do



(xil)

(xiii)

3.0

3.1

3.2

3.3

o ~ - 4
H, = e
4d, d,

(21.16 - 3.04)°
4 % 21.16% 3.04

= 23 1 m (which is nearly the same as worked
out earlier)

Length of stilling basin
= 5(d;-dy)
= 5(21.16 - 3.04)
= 5x18.12

= 90.6m

Thus for energy dissipation, a stilling basin of about 90 m length shall be
required. A typical longitudinal section of the barrage is given in figure on at the
end of Appendix 9 {b).

RESULTS OF STUDY

The total length of the barrage comes to 400 m out of which 118 milength of

the barrage is on the downstream and 282 m on the upstream of barrage axis.

The discharge intensity ‘g’ for the barrage in the sluice portion is 60
cumec and in the stilling basin portion 115 cumec. In the hilly reaches
where sediment movement is tremendous during monsoons, no barrage

has been constructed so far for such high intensity of discharge.

The barrage extends by 282 m upstream of the barrage axis. Near about

this location |, river Baspa meets the river Satluj. Thus. the upstream

Jerands
€0
A



3.4

3.5

3.6

4.0

portion of the barrage may be suscepiible to damage due to floods in the

river Baspa.

Barrages are normally designed for head of water varying between 10 to
20 mm with its crest at the river bed level. This gives a length of the
barrage between 100 m to 180 m. In the present case, the FRL being high,
the head above river bed at the barrage site becomes 40 m resulting into

a 400 miong barrage.

Eull reservoir level (FRL) being at EI.1810 m, the height of wing walis and
abutments wouid be of the order of 45 m requiring a minimum base width
of about 35 m in the upstream portion of the barrage. This would mean an
excavation in the river width of about 137 m{between abutments) plus 2
x 35 m (for abutments) i,e, 207 m for the barrage. The tength of dam at top
at EL1813 mi.e. the distance between hill faces at E1.1813 mis 177.8 m
as per Drg. No. 1200-04-02 (Rev.Z} of the DPR. To accommodate a
excavated width of 207 m in a length of 4060 m along the river would
involve lot of excavation, destahilise the hill slopes and disrupt road

communication for a long time.

The concrete in the wingwalls , abutments, u/s and d/s floor, piers etc. in
case of the barrage is of the order of 8,00,000 m® as against 4,44,000 m®
in case of the dam. Assuming cost of other items to be equal, excess
guantity of concrete alone would involve an extra cost of about Rs. 125

Crores in case of a barrage.

CONCLUSION

in view of the reasons given hereinabove, the proposal of constructing a
harrage over permeable foundations does not appear techno-economically
feasible. Therefore, the proposal of a dam over rock foundations as envisaged

presently is proposed to be adopted.
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