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PREAMBLE

This proposal covers the

“DETAILED PROJECT REPORT FOR 132 KV SWITCHING
STATION AT TENGA AND 132 KV _S/C DIKSHI — TENGA
SWITCHING STN AND 132 KV__D/C TENGA SWITCHING
STN - NECHIPU TRANSMISSION LINES - CONSULTANCY
SERVICES TO DEVI ENERGIES, HYDERABAD

The total estimated cost of the project based on December 2016 price
level is as follows:

~ (Rs.incrores)

Total cost

1 Sub-Station System 5097
2. Interest during Construction 0.00

o ToTA 50T

Note: * Funding to be decided by DEVI ENERGIES. IDC has not been
considered.

Note: POWERGRID Consultancy fee to be decided by BDD.



ANNEXURES

Annexure. No. Description

Abstract Cost Estimate - Summary

Abstract Cost Estimate - Preliminary & General Civil Works

Abstract Cost Estimate — Transmission Line

Abstract Cost Estimate — Substation



EXHIBITS

Exhibit No. Description

7.0 General Arrangement Drawing - Substation

2.0 Single Line Diagram- Sub-station.
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DETAILED PROJECT REPORT FOR

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGA AND
132 KV S/C DIKSHI -TENGA SWITCHING STN AND 132 KV D/C
TENGA SWITCHING STN -NECHIPU TRANSMISSION LINES

CONSULTANCY SERVICES TO DEVI ENERGIES, HYDERABAD

1. CONTEXT / BACKGROUND

Dikshi Hydro Electric project (3X8 MW) was implemented by Devi Energies Pvt Ltd
on Build, own, operate and transfer (BOOT) basis for 50 years. 132 KV Single
Circuit transmission line exists from Balipara ( Assam) to Khuppi, West Kameng Dt,
Arunachal Pradesh. Department Of Power (DOP), Govt of Arunachal Pradesh had
earlier planned to construct 132 Double Circuit (D.C) transmission line from
Khuppi to Tawang via Bomdila with a 132/33 KV Sub-Stations, one at Bomdila and
another at Tawang. The Proposed 132 KV D.C transmission line could be a life line
for West Kameng & Tawang Districts. Earlier, Devi Energies Pvt Ltd was allotted
bay in proposed 132/33 KV sub- station at Bomdila for power evacuation of Dikshi

HEP.

2. JUSTIFICATION:

Due to various reasons, proposed 132 KV D/C Transmission Line has not been
taken off posing a great threat for stable Grid availability in West Kameng District
& Tawang Districts, apart from creating bottlenecks for evacuation infrastructure
for ongoing Hydro Power Projects in Kameng basin in general and Dikshi Hydro
Electric Project (Dikshi HEP) in particular. The proposed 132 KV D.C transmission
line by taking LI1.O connection from a nearby point at Nechipu Village on 132 KV

S.C Balipara- Khuppi Transmission Line will be constructed up to Tenga Village
which can be extended upto Bomdila and further to Tawang. 132KV S.C
transmission line is planned from Dikshi HEP from Tenga Switching Station for

evacuation of power.
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3. SCOPE OF WORK:

Following are the present scope of work:

132 KV switching station at Tenga: Switching station without transformers and
shall be operating only at a single voltage level shall serve as distribution station.

Main bus with Moose ACSR conductor fault level 31.5kA.

132 KV Bays
= Dikshi HEP Feeder
= Balipara Feeder
= Khuppi Feeder

= Future feeder (from 400 Kv Assam s/s)

132 KV §/C Dikshi - Tenga switching station transmission line: Appx 10.5 KM,
Single circuit transmission line with Single ACSR Panther conductor. OPGW is
considered along the transmission line. Since most of the part of transmission line

passing through hilly area, benching and tower footing is also considered.

132 KV D/C Tenga switching station - Nechipu transmission line: Appx 21.5 KM,
Double circuit transmission line with double ACSR Panther conductor. OPGW is
considered along the transmission line. Since most of the part of transmission line

passing through hilly area, benching and tower footing is also considered.

4. TECHNOLOGY FEATURES
4.1Salient features of 132KV Switching station Equipment and facilities

design and specification of substation equipment are to be governed by the
D 1 and specification of substation yment are to 1 by tt

following factors:
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Insulation Coordination

The following insulation levels are proposed to be adopted for 145 KV systems :

145 KV
a. 'Impulsewithstandvoltagef()r '
- Transformerandreactors 550 kVP
- for Other Equipment 650 kvpP

b.  Minimum creepage distance 3625

c.  Max. fault current » " 31.5 kA
d.  Duration of fault 1 Sec
e. Coronaextinctionvoltage 92kV rms

To control the steady state, transient and dynamic overvoltage to specified levels,

compensation equipment shall be provided.

Steady State Stability

The Steady State Stability is the ability of a system, to return/remain in the state of
equilibrium when subjected to small or gradual changes of disturbances. The
steady state stability limit is the maximum power that can flow through some lines
in the system when the entire or part of the system to which the stability limit
refers is subjected to a small disturbance without loss of its stability.

The steady state stability is usually quantified by measuring the relative angular
displacement (also called as swing curve) between the two buses (nodes) in a
network when a small disturbance is applied somewhere into the system.

In an integrated power system consisting of large number of generator, load and
line etc., a maximum relative angular separation of about 30 deg. between the two
buses may be assumed to be acceptable (safest) limit for maintaining the steady
state stability of the system. Angular separation for different alternatives have heen

studied and found to be in order.

Substation Equipment

The switchgear shall be designed and specified to withstand operating conditions

and duty requirements.
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Circuit Breakers

Circuit breakers shall in general comply to [EC-62271-1 & 62271-100 and shallbe
of SF6 Type. The rated break time shall not exceed 60 ms for 145 KV circuit
breakers and the total break time shall not exceed 65ms. Since generally 132kv CBs
are gang operated type i.e; one drive will control the 3 phases. The short line fault
capacity shall be same as the rated capacity and this is proposed to be achieved

without use of opening resistors.

Isolators

The isolators shall comply to I[EC 62271-102 in general. Isolators shall be motor
operated. Earth switches are provided at various locations to facilitate
maintenance. Main blades and earth blades shall be interlocked and interlock shall

be fail safe type. All earth switches shall be manual operated type.

Current Transformers

Current Transformers shall comply with IEC 60044-1 in general. All ratios shall be
obtained by secondary taps. Current transformers shall have five secondaries, four
for protection and one for metering. Accuracy class for protection core shall be PS
and for metering core shall be 0.2S. The burden and knee point voltage shall be in
accordance with the requirements of the system including possible feeds for

telemetry.

Capacitor Voltage Transformers/ Voltage Transformers

Voltage transformers shall comply to [EC 60044-2 & [EC-6044-5 in general. These
shall have three secondaries out of which two shall be used for protection and one
for metering. Accuracy class for protection core shall be 3 P and for metering core
shall be 0.2. The voltage transformers on lines shall be suitable for Carrier
Coupling. The Capacitance of CVT Shall be 4400/8800 pF depending on PLCC

requirements.

STANDARD PRACTICE FOR CONTROIL, PROTECTION & SUBSTATION
AUTOMATION
Substation control room would be provided to house substation automation system

for station level control along with its peripheral telemetry equipment and record-
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ing equipment, AC & DC distribution boards, DC batteries, etc. Air conditioning will

be provided in the building as functional requirements.

Protection & Control

The state of art protection system based on numerical technology has been
provided to minimize the damage to the equipment in the event of fault for
Transmission lines and Bus bars. These protective relays are with self-diagnostic
feature and conforming to latest IEC 61850 for communication purposes for
communicating the detailed list of events recoded by these relays in the event of
fault or any abnormal conditions. Normally all these relays are equipped with in
huilt fault recorder which can record the analogue as well as digital information for

analysis of fault.

Transmission Lines

132 kV lines shall have MAIN-I numerical distance protection with carrier aided
inter-tripping feature. All lines shall also have Directional Back up Over current &

Earth Fault Protection scheme.

132KV Lines shall also be provided with distance to fault locators to identify the
location of fault on transmission lines. Fault locator feature as in-built feature of

distance protection relay is acceptable.

132kV lines are not generally provided with over voltage protection; however
they are provided with under voltage relay. 132kV Lines are not generally

provided with Auto-reclosing facility.

These lines shall also be provided with distance to fault locators to identify the

location of fault on transmission lines.

Local Breaker Back up Protection

This shall be provided for each of 132kV breakers and will be connected to de-

energize the affected stuck breaker from both sides.

&3}
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Time synchronization equipment

Time synchronization equipment complete in all respect including antenna, cable,
processing equipment required to receive time signal through GPS or from National

Physical Laboratory(NPL) through INSAT shall be provided.

Substation Automation System

For all the new substations, state of art Substation Automation System (SAS)
conforming to IEC-61850 has been provided. The distributed architecture has been
used for Substation Automation system where the controls are provided through
bay control unit (BCU) and bay control units are provided bay wise for voltage level
132kV and above. All bay control units as well as protection units are normally
connected through anoptical fiber high speed network. The control and monitoring
of substation elements such as circuit breaker, disconnector, resetting of relays etc.
are being done from Human Machine Interface (HMI) from the control room. SAS is
equipped with the facility of remote operation. By providing remote HMI and
suitable communication link, the substation can be controlled from a remote
location. The functions of control, annunciation, disturbance recording, event

logging and measurement of electrical parameters shall be integrated in Substation

Automation System. The Automation System shall be provided with the facility of

communication and control for remote end operation.

Control Concept

All the EHV breakers in substation/switching stations shall be controlled and
synchronized from the switchyard control room. Each breaker would have two sets
of trip circuits which would be connected to separate DC supplies for greater
reliability. All the isolators shall have control from remote/local whereas the earth

switches shall have local control only.

Provision of Both remote manual & Auto-sequence operation of Bus Transfer,

feeder shutdown & feeder normalization shall be provided through SAS.
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SALIENT FEATURES OF TRANSMISSION LINES

The salient features of the proposed transmission lines are given here under:

The primary consideration for design and estimation of transmission line is walk
over survey, which is based upon topographical map of India. Type of terrain,
crossings etc. to be encountered by the transmission line has been taken into

consideration while estimating the quantities.

132KV AC Transmission Lines

Wind Zone

The Basic Impulse Level for 132 KV transmission line will be 650 KVp.The weight
of tower will vary in an ascending order from wind zone 1 to wind zone 6 as the
transverse load on the tower considered owing to the wind pressure increases in
the same pattern. The identification of wind zone is based on the wind zone map

given in IS: 875 (part-1) 1987 and the past experience in the region.

The transmission lines fall under wind zone - 5 (50 m/s) as per 1S: 875 andit shall

be designed accordingly.

Design Criteria

The design parameters proposed to be adopted for the transmission line are
o

generally based onthe report of standardization committee of CEA and stipulations

of relevant Indian Standards. Single conductor has been considered for the design

of transmission lines as per requirements of the identified system.

Line Configuration

The 132 kV S/C and D/C (With both circuit as well as single strung conductors)

transmission lines shall have vertical configuration of phase.

Towers & Foundations
Self-supporting latticed bolted steel towers, fabricated from structural steel angle
section shall be used. Tower components and bolts & nuts shall be hot dip

galvanized.
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Normally, the following four types of double circuit tower shall be used in these

lines.

i} DA type suspension towers for upto 2 degree angle ofdeviation.

ii) DB type tensiontowers for upto 15 degree angle of deviation.

iii) DC type tension towers for upto 30 degree angle of deviation.

iv) DD type tension towers for upto 60 degree angle of deviation and suitable for

dead end condition. These may also be used for terminal locations.

The standard extension normally used for various types of towers are as follows:

DA&DD:3m, 6m,9m, 18m, 25m
DB & DC: 3m, 6m, 9m

[n addition to the above, special towers, for major river crossing, power line
crossing and the places where the terrain is particularly different, such as approach
to the sub-station, etc. shall also be used. All towers shall be designed in
accordance with latest edition of IS-802 and considering necessary improvements
and reinforcements evolved as per suggestions/recommendations of CEA’s
expert committee based on the experience of previous tower failures in the

country.

Structural steel sections used in towers shall be of High Tensile (HT) steel & Mild

Steel (MS) of requisite quality as per[S-2062 or equivalent International Standards.

Foundations

Tower Foundations are generally pad & chimney type and typically classified as
Dry, Wet, Partially submerged(PS), Fully Submerged (FS), Wet Black Cotton (WBC(C),
Sandy, Dry Fissured Rock (DFR), Wet Fissured Rock (WFR), Submerged Fissured
Rock (SFR), Hard Rock etc. depending upon type of soil encountered and designed
accordingly based on relevant Indian standards and CBIP guidelines. For river
crossing locations & soils having poor bearing capacity, wherever required,

pile/well type foundations are used.

Types of soil encountered by the transmission lines are generally mixed dry, wet,
wet black cotton type in the plain terrain and dry fissured rock, wet fissured rock &
hard rock in the hilly terrain. The requirements of the foundations are considered

in accordance with the type of soil.
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Revetment and Benching

For hilly and undulating stretch, wherever the line is passing through, revetment

and benching shall be provided as per site conditions.

Conductors

Conventional ACSR type conductors have been considered based on system
requirements as these are most common type of conductors with proven

technology having low cost & easy availability.

For 132kV lines single ‘Panther” ACSR conductor (30/3.00 mm Aluminium &

7/3.00mm steel) of overall diameter of 21.00 mm has been considered.

Earthwire/OPGW

OPGW shall be used on both the lines to meet the requirements of Power System
Communication. Optical Fibre technology provides an efficient telecommunication
network to support their various applications requiring higher speed & bandwidth.
Shielding angles of 20 deg is considered for transmission lines. For single circuit

transmission lines 30 degree shielding angle shall be adopted.

Grounding

The tower footing resistance shall be kept below 10 ohms. Pipe type or
counterpoise earthing shall be used to bring the tower footing resistance down to

acceptable level.

Insulator and Hardware Fittings

The following types of insulator strings along with hardware fittings shall be used :

132kV AC TRANSMISSION LINES WITH ACSR PANTHER CONDUCTOR

S.No Type of *Size of Minimum No. Electro- Mechanical Streng
String Composi | Creepage of individua Mechanical | th of Insulator

te Distance 1 Units per Strength of | String along with
Insulator | (mm) per | String Insulator Hardware Fittings
(Core dia | unit (Nos.) Unit {(kN)
X (kiN)
Nominal
length)
(mm)

. ¥ o’

! lellilfnsll 18 x 4495 1x1 70 70

| (l)ll » 1450 ‘
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b) Double ‘I’ 18 x

Suspli,nsl() 1450 4495 1x7 70 140
C) Single 18 x . ' ’

Tension 1595 495 Ix1 120 120
d) Double 18 x

Tension | 1595 4495 1x2 120 240

Item (a) and (c) are mostly used for suspension and tension towers respectively.
Item (b) and (d) are used in river crossing towers and river crossing anchor towers

and long valley crossing spans.

Suitable hardware fittings shall be used for attachment of the insulators with the
tower at one end and also for supporting the conductors at the other end. Grading
rings/arcing horn shall be used for improving corona and RIV performance as well

as to improve the voltage distribution across the insulator discs.

Line Accessories
i) Mid span compression joint for conductor

Mid span compression joint suitable for conductor shall be used for joining
two lengths of conductor. The minimum slipping strength of the joint after
compression shall not be less than 95 % of the UTS of conductor /
earthwire.

ii) Repair sleeve for conductor

Repair sleeve shall be used only for repairing not more than two strands
broken in the outer layer of conductor. It shall be of compression type in

two parts with provision of seat sliding of keeper piece.

iii) Vibration damper for conductor

Stockbridge vibration dampers shall be used to reduce the maximum

dynamic strain caused by aeolian vibrations to a value of 150 micro-strain.
River Crossings

Special towers may be used for major river crossings where the span is more than

600 mtrs with anchor towers on either end of river crossing span.
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Power line, Railway line, Road and P&T line crossing

The transmission lines shall be crossing power lines, railway lines roads and P&T
lines for which suitable extensions of towers shall be used,

The standard extension normally used for various types of towers are as follows:

A/DA&D/DD:3m, 6m,9m, 18m, 25m
B/DB & C/DC:3m, 6m,9m

Inaddition to the above body extension, suitable leg/Chimney extensions shall also

be provided in the hilly terrain, wherever required, to reduce the benching,

5. PROJECT COST ESTIMATE AND FUNDING ARRANGEMENT

PROJECT COST ESTIMATE

5.1.1 The estimated cost of the project based on December 2016 price level is as

follows:

(Rs. in crores)

Transmission System&
Switching Station

2. Interestduring Construction NIL

- TotaL 5097

The abstract cost estimate for the scheme is given at ANNEXURE - 1.0. The break-
up of the cost estimate for civil works, Transmission lines & substations are given
at ANNEXUREs - 1.1,1.2 & 1.3 respectively.

The detailed cost estimates for the civil works for Transmission Lines and

Substations have been given at ANNEXUREs - 1.1.1, 1.1.2 and 1.1.3.

BASIS OF COST ESTIMATE

Unit rates for 132 kV Substation Works and 132 kV transmission line works have
been considered from Schedule of Rutes (which has been prepared based on latest

LOAs/Bid prices/Raw material prices) for December 2016 Price level.

DPR for DEVI ENERGITS 1 April 2017



The cost estimate is inclusive of Excise Duty which has been considered @ 12.5%
and CST @ 2% (as funding for supply of equipment is proposed to be done through
domestic borrowings/bonds/External Commercial borrowings). F&l @ 8% have
been considered in the Estimate for NER area. Also, Entry Tax has been

considered @ 4% in the state of Arunachal Pradesh.

Funding arrangement

Funding is to be decided by M/s Devi Energles.

Interest during Construction

Since funding is to be decided by M/s Devi Energies, IDC is not considered.

PROJECT OVERHEADS

The following overheads have been charged on to the cost of the transmission

system as a percentage of the equipment cost:

station

i) Contingencies 3.00%
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DISCLAIMER NOTE TO DPR:

The consultancy for preparation of DPR for 132 KV switching station and 132 KV
transmission lines in Arunachal Pradesh is a separate isolated consultancy being
offered by POWERGRID as Consultant on the request of DEVI Energies Hyderabad

and should not be construed in the capacity of Central Transmission Utility (CTU).

This consultancy has no direct relation with Connectivity/Long Term Access for
Inter State Transmission System (ISTS). The Transmission System finalized with
consent of regional beneficiaries as per Connectivity/Long Term Access Policy may
or may not contain the Transmission System under the subject consultancy

services.

The cost estimate does not include consultancy fees which shall be extra as per the

agreement to be signed between POWERGRID & DEVI ENERGIES, HYDERABAD.
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ANNEXURE-1.0

ABSTRACTCOSTESTIMATE(B
ASECOST)

CONSTRUCTIONOF132KVSWITCHINGSTATIONATTENGA AND132

KVS/CDIKSHI-
TENGASWITCHINGSTNAND132KVD/CTENGASWITCHINGSTN-
NECHIPUTRANSMISSIONLINES

COSTUFBATED TODECEMEER2016PRICELEVEL

Sr. DESCRIPTION AMOUNT
No. (Rs.inCrs.)
A Preliminary Survey & Soil Investigation(Annex.-1.1) 0.18
B  Land acquisition for S/Stn, R&R & other Compensation (Annex. -1.1) 0.41
C Cost of compensation for Trans .Lines
i) Compensation towards Crop, and land 6.93
D Civil Works (Annex.1.1)
i) Infrastructure for substations 0.33
i) Non Residential Buildings 0.30
iy Colony for Trans .Lines and S/stn 0.00
E Equipment (Supply & Erection) Cost
a) Transmission Lines(Annexurei. 1) 23.27
b) Sub-Stations(Annex.-1.2) 18.07
F Sub Total Ato E 49.50
G  Contingencies @ 3% of F 1.47
H TOTAL COST 50.97
| POWERGRIDCONSULTANCYFEES PLUSSERVICETAXTHEREON TOBEADDEDBYBDD
J TOTALPROJECT COST INCL CONSULTANCYFEES 50.97
K Interest During Construction(IDC) NIL
GRANDTUTAL 5U. 97

1.0TAXES&DUTIES
a)T&D considered as per budget for FY2016-17
2.0 IDC has not been considered as funding is to be decided by M/sDeviEnergies.

3.0 The above cost has been prepared at Dec2016 pricelevel However taxes and duties have been considered as per FY2016-17




G

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGA AND 132

ABSTRACT COST ESTIMATE

(BASE COST)

ANNEXURE - 1.0

KV S/C DIKSHI -TENGA SWITCHING STN AND 132 KV D/C TENGA

SWITCHING STN -NECHIPU TRANSMISSION LINES

(CONSULTANCY SERVICES TO DEVI ENERGIES )

COST UPDATED TO DECEMBER 2016 PRICE LEVEL

Sr. DESCRIPTION AMOUNT]
No. (Rs.inCrs.)
A Preliminary Survey & Soil Investigation (Annex.- 1.1) 0.18
B Land acquisition for S/Stn, R&R & other Compensation (Annex. - 1.1) 0.41

C  Cost of compensation for Trans. Lines

i} Compensation towards Crop, and land 6.93
D Civil Works (Annex. 1.1)

i) Infrastructure for substations 0.33

i) Non Residential Buildings 0.30

iii) Colony for Trans. Lines and S/stn 0.00
E Equipment (Supply & Erection) Cost

a) Transmission Lines (Annexure 1 1) 23.27

b) Sub-Stations (Annex.-1.2) 18.07
F Sub Total Ato E 49.50
G Contingencies @ 3% of F 1.47
H TOTAL COST 50.97
| POWERGRID CONSULTANCY FEES PLUS SERVICE TAX THEREON TO BE ADDED BY BDD
J TOTAL PROJECT COST INCL CONSULTANCY FEES 50.97
K Interest During Construction(IDC) NIy

GRAND TOTAL 50.97

1.0 TAXES & DUTIES
a) T&D considered as per budget for FY 2016-17
2.0 IDC has not been considered as funding is to be decided by M/s Devi Energies

3.0 The above cost has been prepared at Dec 2016 price level. However taxes and duties have been considered as per FY 2016-

17
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PRELIMINARY WORKS

ANNEXURE-1.1.1

DETAILS OF PRELIMINARY WORKS AND LAND & COMPENSATION

FOR TRANSMISSION LINES

LINE RATEPER
LENGTH KM
(Km) (Rupees)

Preliminary survey & soil investigation:

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGA AND 132 KV S/C DIKSHI -TENGASWITCHING STN AND 132 KV D/C TENGA

SWITCHING STN -NECHIPU TRANSMISSION LINES

AMOUNT
(Rs Lakhs)

1.0 132KV S/C Dikshi-Tenga switching station 105 25000 2.63
Transmission line
2.0 132KV D/C Tenga switching station-Nechipu 215 25.000 5.38
Transmission line
ANNEXURE-1.1.2
LAND & CROP COMPENSATION
LINE RATE PER AMOUNT
LENGTH KM (Rs Lakhs)
(Km.) (Rupees)

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGA AND 132 KV S/C DIKSHI -TENGA SWITCHING STN AND132 KV D/C
TENGASWITCHING STN -NECHIPU TRANSMISSION LINES
132KV S/C Dikshi-Tenga switching station transmission line
iy Cost of Crop & tree compensation 10.50 6555392 66.85
iiCost of Land compensation for tower base and ROW corridor(Detail sat 158 80
for Transmission line ANNEXURE-

1.1.2(a)
Total Cost of Crop & Land compensation 225.65
132KV D/C Tenga switching station-Nechipu transmission line
i} Cost of Crop compensation 2150 655 392 134.35
iy Costof Land compensation for tower base and ROW corridor(Detaitsat 333.79
For Transmission line ANNEXURE-

1.1.2(a)
Total Cost of Crop & Land compensation 468.14

Total Cost of compensation towards Crop & Land

693.79
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DETAILS OF CIVIL WORKS CONSIDERED FOR 132 KV SWITCHING STATION AT TENGA

ANNEXURE - 1.1.3

DESCRIPTION

NOS

AREA
(SQ.M)

PRELIMINARY WORKS

Survey & Soil investigation
PRELIMINARY WORKS
INFRASTRUCTURE FOR SUBSTATION

Leveling / Site Surfacing

Boundary wall / Fencing

Roads & Drainage

Water Supply

Power Supply

Rain Water Harvesting
TOTAL - INFRASTRUCTURE
NON - RESIDENTIAL BUILDINGS

STORE (INCL ELECTRICITY) and FFPH
MAIN GATE AND SECURITY HUT
ADMINISTRATIVE BUILDING

EXTERNAL ELECTRIFICATION

TOTAL - NON-RESIDENTIAL BUILDINGS

LS

LS

LS

LS

LS

LS

RATE AMOUNT
PER (RS LAKHS)
_SQMRsy {Rounded off)

10 00)
10.00

Included in $/S civil works|

Included in S¢S civil works

Irciuded n S:5 civil works

11.00

16.50

5.50
33.00

2500
Includea in S/3 civil works
Included n $:5 civii works|

500

30.00




ABSTRACT COST ESTIMATE
TRANSMISSION LINES

ANNEXURE 1.2

All figures in RS.Lakhs

PREPARATION OF DETAILED PROJECT REPORT FOR

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGA AND 132 KV S/C DIKSHI

—TENGA SWITCHING STN AND 132 KV D/C TENGA SWITCHING STN -NECHIPU

TRANSMISSION LINES

WBS Element | (S-2016013-01-01 I CS-2016013-01-02 l

(Rs. In Lakhs)
WBS Desc 132KV S/C Dikshi 132KV D/C Switching TOTAL

Tenga Switching Station- Nechipu
Station

Line Length (in KM) 10.50 21.50
Wind Zone 5 5
Tower Steel 105.90 300.12 406.03
Conductor 36.04 147.54 183.59
Earthwire 0.00 0.00 0.00
Insulator 6.28 23.77 30.05
Hardware Fittings 5.68 21.45 27.13
Conductor & E'wire Accessories 3.56 13.69 17.25
OPGW 37.12 46.48 83.60
Sub-Total - Supply Cost 194.59 553.05 747.64
Freight, Insurance & Taxes 44.27 125.82 170.09
Entry Tax 9.55 27.15 36.71
Erection 49.44 110.36 159.80
Stringing 29.27 85.62 114.89
Civil Works 347.59 750.47 1098.06
Sub-Total 674.72 1652.47 2327.19
Equipment Cost per Km 64.26 76.86
River crossing pile/open cast 0.00 0.00 0.00
Total Equipment Cost 674.72 1652.47 2327.19
Cost per Km 64.26 76.86
Preliminary & Gen. Civil Works 228.28 473.50 701.78
Total for Transmission Line 903.00 2125.97 3028.97
Total Cost per Km 86.00 98.88
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ABSTRACT COST ESTIMATE

SUBSTATIONS

All figures in Rs. Lakhs

CONSTRUCTION OF 132 KV SWITCHING STATION AT TENGAAND 132 KV S/C DIKSHI~TENGA SWITCHING STN AND 132 KV D/CTENGA

SWITCHING STN -NECHIPU TRANSMISSION LINES

WBS Element €S-2016013-02-01
132 KV SWITCHING STATION AT TOTAL
Description TENGA
1 HVDC Equipment
2 Transformer 11.5776 11.5776
3 Reactor o] 0
4 765 KV GIS Equipment 0 0
5 765 KV AlS Equipment 0 0
a- Circuit Breaker 0 0
b- isolator 0 0
c- Current Transformer 0 0
d- Capacitive Voltage Transfor 0 0
e- Lightning Arrestor 0 0
6 400 KV GIS Equipment 0 6]
7 400 KV AIS Equipment 0 0
a- Circuit Breaker 0 0
b- isolator 0 0
¢- Current Transformer 0 0
d - Capacitive Voltage Transfo 0 0
e- Lightning Arrestor 0 0
8 220 KV GIS Equipment 0 0
9 220 KV AlIS Equipment 0 0
a- Circuit Breaker 0 0
b- Isolator 0 0
c- Current Transformer 0 0
¢ Capacitive Voltage Transfor 0 0
e- Lightning Arrestor 0 0
10 132 KV GIS Equipment 0 0
11 132 KV AlS Equipment 145.0204 145.0204
a- Circuit Breaker 50.0825 50.0825
b- Isolator 31.8596 31.8596
¢- Current Transformer 29.683 29.683
d- Capacitive Voltage Transfor 25.2198 25.2198
e- Lightning Arrestor 8.1756 8.1756
12 72.5 KV AIS Equipment 0 0
13 33 KV AlS Euipment 0 0
14 72.5 KV GIS Equipment 0 0
15 33 KV GIS Euipment o] 0
16 Control and Relay Panels 84.4032 84.4032
17 PLCC Equipment 19.4519 19.4519
18 Voice and Data Connectivity 0 0
18 Switchyard Erection 1153.642 1153.642
a- Equipment Structure 156.1412 156.1412
b- Other Equipment (Busbar mat 34.1612 34,1612
c- Equipment Civil Works 934.5024 934.5024
d- Erection 28.8373 28.8373
20 Substation Auxillaries 331.1025 331.1025
21 Substation Spare 61.7565 61.7565
SUBSTATION TOTAL 1806.9541 1806.9541
22 Custom Duty (Plus 2 % Handlin 0 0
23 Overheads Payable to SEB 0 0
24 Preliminary and General civil 114 114
Grand Total 1920.9541 1920.9541
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