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Cascade Hydro Power Projects on Ravi River

1. Chamera dl : Installed capacity 540 MW
4 Breast wall Spillway with crest at higher level

hameral

2. Chamera 0 Il : Installed Capacity 300 MW
Spillway crest very near to river bed with 21
namerall m high radial gate

_IChamerall

Cl

3. Chamera 0 lll : Installed capacity 231 MW
Low crest breast wall Spillway plus Chute
spillway
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Models :

A1:60 scale 2 -D sectional model
A1:100 scale 3 -D comprehensive model

AAspects studied

ADischarging capacity of spillway

APressure distribution on spillway surface and curved training walls
AWater surface profile

AFlow conditions upstream and downstream of spillway

APerformance of Energy dissipator and plunge pool
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Themodelstudieswith originallayoutindicatedthe necessityof:

1 Realigninghe damaxis
1 Reductionin the number of spillwayspansin order to ensureacceptableflow conditionsin

the river and plungepool downstreamof spillway

1 Sincerealignmentof dam axiswould result in an increasedquantity of concrete,additional
cost and time required for construction, an alternative layout on the same axis involving
curvedchute of the spillwaywith dividewallsin consonancevith economyand site conditions
wasevolvedafter extensivehydraulicmodelstudies
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Discharging Capacity Curve Alternative Layout of Spillway & Curved Divide Wall

February 24th 7 27" 2021, New Delhi, India




ICOLD-CIGB
2020, NEW DELHI

ICOLD & APG Symposium

on

Sustainable Development of Dams & River Basins

LEGEN DIVIDE WALL el
—VAR!
770 A — RIGHT SIDE |
MWL el 7650
1 R —= T s LEFT SIDE
[ 7600768 |
| \
19 -
[ 750
| ¥ =1 ol 762-8
bor——
2¢0
¢ ~
RES BN
¢l 7300 DRI
e T * o \§,__— — PIEZOMETRIC TUBE
\ i N2 e T AN LOCATIONS ON DIVIDE WALLS
720 - 5)_ /\
2 o
Y
AN
\ .
b
\/ F~N
|
| 700 PIEZOMETRIC TUBE
LOCATIONS ON CREST PROFILE
€90
1Y ‘
|
S !
\.
s60° i

PIEZOMETE
TUBE

SPILLWAY
SURFACE

60 K€ 72 ¢ 8L 30 96 12 108

114 120 126 132 138

Piezometers locations on spillway and divide walls

LEGEND
MWL EL 7650
m e BOTTOM  TVBE
[:Z ———————— MIDDLE  TUBE
Zl ——— — —TCP TUBE

LEGEND
MWL EL 7650
BOTTOM TUBE
; - eeeme MIODLE TUBE
by 30 — — — —TOP TUBE
H
]
z
E
)
20
a o
¥~
i
Y A« . %
r-

February 24th 7 27" 2021, New Delhi, India

('NIW) £-101=¥

B B S

I

e
ey

i
¢ I
1 L

I
1
|

f

1

1

I
1
!
1
|

S

8:Sl
s
r—

INCOLD

52-€0E=Y
!

6£:09 31NHD

('XVW ) 00SE=Y

el
e

16-8v 13%2n8

TXVW) 88+

Alternate curved divide walls
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Findings from model studies and Major Recommendations :

Sectional modebtudiesfor the Alternative Layout |

A Onthe basis of these studies it was determined that with the increase in MWL from EIl. 762.50 m to El. 765.0 m, an orifigebpeni
10.0 m x 12.8 m and the modified profile of the breast wall, the required discharge capacity with 8 spillway spans aslcete e

A It was observed that while the pressures on the crest profile were only slightly ne@apive-1.5 m of water), those on the left side

of the divide wall in the portion just downstream of the pier, in the region of change of curvature, were highly negawearigd

from -2.0 m to-4.0 m of water. The pressures on the bucket region were of the order of 33.0 m of water.

The maximum difference in the depths of flow on the two sides of the divide walls was about 9 m of water.

The excessive negative pressure could be attributed to somewhat sharper transition of the deflection and could be cbwytrolled

providing larger radius and subtended angle. The high pressures in the bucket region necessitated increase in the thickroigile

wall in that portion, from 2 m to 3 m, from structural design consideration
Studies for the Alternative Layout Il
A In this layout, the spillway profile was kept the same, whereas the alignment of the divide walls was modified by pergeiiaglil

transitions.
A The modified transitions improved pressure distribution and brought down the negative pressufes ta of water, considered
permissible Themaximum difference in the depths of flow on the two sides of the dividerediliced to4 m.

To I
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Chamera dll Dam Spillway:

30 Kmu/sof Chamera ol H.E. Project
300 MW installed capacity

Design Flood : 9000 m  3/s

Spillway spans : 4 Nos., 15mx 21 m
Spillway crest 3 m high from river bed
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Design Considerations

A Necessity of low level crest near river bed to flush the sediment . The crest had to be
placed below the sill of the power intake .

A Narrow gorge could not accommodate more number of spans leading to a trade off
between the height of the gate and excavation of the flanks on both sides.

A Smaller sizes of gates of the order of 14-15 m along with the breast walls of 7-8 m
would have made the design complicated .

A The top sealing of gate for a longer span of 13-15 m of breast wall was another issue

A Limited width of spillway due to the provision of high gates led to high discharge
intensity of the order of 150 m3/s/m and low Froude number of the order of 2 to 4.
This made the design of the crest profile and energy dissipator more involved .
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Analysis of Original Design: e | L
/// /i/. e
— = ——
A Original Spillway profile of x ~ 2=100y found to - // g e
be very flat considering 21 m head over spillway e :
Crest. . TAIL WATER RATING CURVE

nLs - +* 2 .. e
S G LEGEND

JUMP HEIGHT CURVE FOR STILLING BASIN APRON

A Flat profile and crest submergence affects the
discharging capacity of spillway.

A Considering the tail water level, the stilling
basin level 1136 m was inadequate to form the
jump

WATER LEVEL EL m —

AT EL.M36m,FREE OVERFLOW P s
PARTIAL GATES @ FRL EL.M62m —— —

AT EL.1133m,FREE OVERFLOW — e

MaaE PARTIAL GATES @ FRL EL162m ——- —

AT EL n3im,FREE OVERFLOW i
PARTIAL GATES @ FRL EL11G2Zm

A The length of stilling basin 3.9 Y, found to be | DISCHARGE CUMECS ——
inadequate for the formation of jump in the
basin Tail Water and Jump Height Curve
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SUPERCRITICAL FLOW UPSTREAM OF SPILLWAY AND FLOW RIDING ON THE RIGHT BANK
FLOW CONDITIONS IN THE STILLING BASIN
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VORTEX FORMATION UPSTREAM OF RADIAL GATERRADRUIL FLOW CONDITIONS FOR Q = %250 m
Q = 4,500n%s
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It was observed that due to uneven
distribution of discharge in  the _ _ _
upstream because of non uniform flow Revised Cross section of Spillway
due to steep slopes and bends in the
river, the water levels were not uniform .
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