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(Salient Features of the Project)

Upper Irkhuwa Khola Hydropower Project

1 Project Location

Development Region Eastern
Zone : Kosi
District Bhojpur
Intake Site Dobhane

Powerhouse Site
Geographical Co-ordinates
Latitude

Longitude

2 General

Name of River

Nearest Town

. Gothe Bazaar

. 27°22°58" N and 27 °24°17" N

8§7°01°33" E and 87°03'51"E

Irkhuwa

:  Tumlingtar

Type of Scheme : R-0-R

Gross Head : 221.50 "
Net rated Head : 217.80

Installed Capacity 14.50 MW

Average Annual Energy after
Outage

. 90.581 GWh

3 Hydrology

Catchment Area 137.35 km2

Mean Annual Discharge 14.55 m3/s

Design Discharge (at 45%PoE) : 7.80 m3/s

Riparian Release 308 lps

Design Flood Discharge 191.63 m3/s

Average Annual Precipitation 1750 mm

4 Diversion Weir

Type of Weir : Ogee shaped concrete gravity weir

Length of Weir : 20m

Crest Elevation : 923m /yg ¥ Aar%_
Spillwayt/pe . Side spillway / gm‘; ‘
Frer e EEREA S B m;#”wmﬁ%
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Undersluice Opening (W X H)

Undersluice Crest Level

5 Intake Structure cum
Gravel Trap
Type of Intake

Nos of Opening

Size of Intake (W x H)
Intake Sill Level

Length of Gravel Trap
Width of Gravel Trap (Avg.)
Overall depth

Particle size to be trapped
Flushing Channel

6 Approach Canal
Type

No. of canal

Length

Size (W x B)

7 Desanding Basin
Type

Dimension (L x B x H)

Inlet Transition Length
Particle Size to be settled
Trapping Efficiency

8 Headrace Pipe/Tunnel
Type

Internal Diameter

Length

Steel Thickness/Type of Lining
Nos. of Anchor Blocks

9 Surge Tank/Forebay
Type

Effective Depth

Diameter (Or size)

Up Surge Level

Down Surge Level

Imx 3.5m
919.50 m

Side

2

28mx 1.75m
920.75 m
15m

6.4m

Im

Greater than 2mm

Surface
2
20m

2m x 1.65m

Dufour

60m x 8m x Sm
14m

2mm

90 %

Tunnel

35m

3720 m
Concrete lining
NA

Underground
25m

Sm

931.59m
914.75m

AT
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Normal Operation Level
10 Steel Penstock Pipe
Type

Internal Diameter

Length

Steel Thickness

Nos. of Anchor Blocks
Nos. of Saddle Supports
11 Powerhouse
Type

Size (L x W)

Height

Turbine Axis Level

12 Tailrace

Type

Tailrace Length

Size (W x D)

Tailrace Water Level

13 Turbine

Type

Number

Rated Output Capacity per unit
Turbine Axis Level

Net Head

Discharge per Unit
Efficiency

14  Governor

Type

Adjustment for Speed Drop
IS5 Generator

Type

920.18m

: Surface

1.85m

375m

10mm to 24mm
6

70

Surface
30.25m x 10m
10m

701.50 m

Surface

27 m

2.6m x 1.8m
699 m

Horizontal axis, Pelton
2 (Two)

2x 747 MW

701.50 m

217.80 m

3.9 m¥s

91 %

Electronic speed governor
30%

Synchronous, Single Phase

Rated Output Capacity per Unit 7.25 MW
Power Factor 0.85
Voltage 6.6 kV ¥ Aa’al,-
Frequency 50 Hz / 5’(’\7,7/7\/\%
No of Units 2 (Two) It M «
/ ‘ B\
A frge sty D R
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Excitati

on System

Efficiency

16 Transformer

Type

Rated Capacity

Voltage Ratio
No of Units

Vector

Group

Efficiency

) 7 Transmission Line

Voltage Level

Length

Conductor Type

From
To
18

Project Cost Estimate

Total Cost of the Project

19
20

Construction Period
Others:

Brushless
97%

Single Phase, Oil immersed, 50 Hz

6 MVA

6.6/132 kV

3 + 1 (spare)

YNdI1
99 %

132 kV
8 km

ACSR "DOG" Conductor
PH at Gothe bazaar

NEA's Shitalpati 132 kV S/S at Sankhuwasabha

2602.27 Million NRs.

4 years

Facilities for Black Start, Off Grid Mode Operation or Local Grid Mode Operation shall be

incorporated in the Project.

that such deviations/changes are approved by Coordination Committee.

i

gifiraET

o

Note: Dimensions given above are approximate values. Dimensions and other minor details
given above which do not adversely effect the performance of the Project as required by or
envisaged in this PPA, may change during detail engineering and construction phase, provided
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Table I
Installeg Capacity (kW) 14,500 Rated Turbine Efficiency 91.00%
Design Discharge (m3/s) 7.80 Rated Generator Efficiency 97.00%
Min Release (m3/s) 0.308 Rated Transformer Efficiency 99.00%
Gross Head (m) 221.50 Combined Efficiency 87.39%
Qutage + Losses + Self Consumption (%) 4%
Table 11
| e
S i e e 8 Monthly .
’ No. of River D““i)hdrlgt o Net Average | Maximum Generation “?:m:j%; Contract
Month Dfl'?" Discharge G "‘“,*T Head Power Power before Outage & f u.g .g Energy
| (m’sec) A (m) (kW) (kW) Losses I?\,\\;\ e
! (m sec) (kWh) ( )
A B G D E El F G H=F-G
. Baishakh | 31 4.196 3.888 219.83 | 7,401 9,104 5,451,346 218,054 5.233,292
Jestha 31 9.821 7.800 217.80 14,500 14,500 10,680,120 427,205 10,232,915
Upto 15" 15 4.961,088
L l6"j 16 5.291.827
Ashadh 32 28.756 7.800 217.80 | 14,500 14,500 11,024,640 440,986 | 10,583,654
Shrawan | 3l 41.674 7.800 217.80 | 14,500 14,500 10,680,120 427,205 | 10,252,915
31 36.902 7.800 217.80 14,500 14,500 10,680,120 427,205 10,252,915 |
Ashwin | 31 22.006 7.800 217.80 | 14,500 | 14,500 | 10,680,120 | 427205 ] 10252913 {
C Kartik | 30 10.670 7.800 217.80 | 14,500 | 14,500 10.335,600 | 413,424 | 9.922.176 |
Mangsir 29 6.110 5.802 219.01 11,003 13,080 7,581,574 303,263 7,278,311 |
[Upto 15" 15 3.764,644
CH 3,513,667
" Paush 30 4.374 4.066 219.777] /7,738 8,740 5,515,438 220,618 \5.294,821
| Magh 29 3427 3.119 220.07 5,944 6.395 4,095,455 163,818 +-3,931,637
% | Fagun 30 3.155 2.847 220.14 | 5427 5,716 3,868,476 154,739 | 3,713,737
{—C—hai"ﬂ 30 3.077 2.769 220.16 | 5,279 5,960 3,762,823 150,513 3,612,310
T Total 365 94,355,832 | 3,774.233 | 90,581,599

Fz. Q) a9 caeHl [TEud

3) TRATH G 3645 AT AR 9 ATAN

FrATEE STAT (AR WA, |
e SETEA (COD) W@t TeiE ¥ Ad T 9

yeirE HigATEr F@atae a1 (Contract Energy) qfeqdd T4 diEE |
Table 111
g 9% AT g4 g @ F A (kWh) 30,260,552 |  341%
e % et gy AT @ @A s (kWh) 60,321,047 66.59%
ww= (kWh) 90,581,599 100.00%
Lt f‘\ara},'
’ 3 ‘(:’Y‘?:‘\\ I% %
T Ia et ara wwAT
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NEA shall pay compensation to the Company pursuant to Article 10.1 subject to the conditions
specified herein and in accordance with the following formula:

Compensation Amount (Rs.) =Undelivered Energy x Purchase Price

Purchase Price is defined in Article 1.
‘Undelivered Energy’ shall be calculated differently for the case of Forced Outage and for Non-

dispatch case as given hereunder:

Case | Forced Quiage of NEA line(s) occurs which prevent the Project from generating &
delivering according to the Available Capacity
UE = Y (UCxPT}

i=|
to the extent that
(ME+UE) is equal to or less than 80% of the smaller of Contract Energy and the energy

according to Availability Declaration for the Month;

Where,
UC = Undelivered Capacity (kW) = Available Capacity — Capacity Delivered
=, if negative. A
ME = Energy delivered by Company as recorded by the Meter

UE = Undelivered Energy (in the Month) in kWh;
n = Number of Forced Outage in the Month;
PT = Prorated Time in Hours;
Available Capacity — Capacity Delivered
= x Forced Outage Hours
Monthly Capacity as specified in Column E of Table Il of Schrdule 2

Case 11: NEA issues Dispatch Instructions to Project to generate less than the Available
Capacity:

UE = Z(UC,-xPT,);
i=l

Where,

UC = (Available Capacity—the greater of Capacity Dispatched and Capacity Delivered);

Available Capacity — the greater of Capacity Dispatched and Capacity Delivered .
Bl = x Nondispatched Hours

Monthly Capacity as specified in Column Eof Table Il of Schrdule 2

Notwithstanding the provisions under both cases given above in this S‘ghegp’le, Compensation

Amount shall be considered equal to zero if and so long as the follovg}h/g@qﬁ;ﬁﬁgns hold true:

arer frga ? ' e RS At qraT FEAT
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~— the cumulative of PT (Prorated Time) is equal to or less than ‘N’ hours in the Fiscal
Year, where N= 72;
~— the dispatched and delivered energy in the month is equal to or greater than 100% of the
smaller of Contract Energy and the energy according to Availability Declaration for the
Month. In such event, Forced Outage Hours and Nondispatched Hours shall be
considered as zero.
Furthermore, the reduction in the delivery of power from the Project shall not be considered for
calculation of Compensation Amount if and as long as such reduction is caused by Force
Majeure Event or Scheduled Outage or by Company or by Company’s contractors;

‘Available Capacity’ is defined in Article 1.

‘Nondispatched Hours® shall mean the duration in hours for which the Project is required to
generate power less than the Available Capacity pursuant to a Dispatch Instruction.

g (30,
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