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SSIIM(Simulation of Sediment movements In water
Intakes with Multiblock option)S &8st} MH S&

[E 1] T7| AEH Athmugam HPP &7 ¢

Che @il AR =8 4 WS 7|2 Bh0f Desander
of HE F2E AESID B 4 e MAUES 2745
NP <l =

o7| AEH Athmugam HPP Desander
T2 HEY H4E

2.1 O}7|AEF Athmugam HPP Z2HE JliQ
Athmugam HPP:= @19 I |AEES M2t S2+= Neelum
river ZM4 20| QXlstH HMA RHHX LS 5325km’
olct. 2 TZHELE 9™ QY 208.4m’/sec, & +F(Net
head) 242m, Modified Run-of-river &% &Alo] 23
2|E ZHHOE AYL|UoH U™ B2 450 MW, A7t
2,115 GWhe| M S Mite £ QL 2 7o £ &
ARl Desander= 92 SAF Z 0.25mm O Afof| CHaY
A2El 27H2| Desanderg Sl XAH&st= AE SHE M
A= ACt. JH2FA ol m7| AEH Athmugam HPP A7 3%
2 [E 1]0i| M AISHCE.

= e
Type of Power generation Modified Run-of-river
Plant Capacity 450 MW
Plant Discharge 208.4m’*/sec

Turbine Type

Francis (112.5 MW X 4 units)

Design size

W21.4m X H22.0m X L180.0m X 2 EA

Desander

Design particles

0.25 mm
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'1/ /T\Hf ’AAB“‘“SJTW of lndus Waters Treaty (1960)
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2.2 7|E FYAE B3t Desander 112 47 0{7|M, H, L, BE Desander?| %=0|, 20| Z0|H V.=
FAFEZEE, V= 8 /4, g EHES £, Q=
2.2.1 7|E Desander &7 2M FAURZOIC
Desander HAIE {I%t 7|& ZHA2 SEXHOE HHS
10Xt e SAFYEe 27|, /Y /e W AWM S = [3®! 2] Desandere| SAF AT LIt HHEE
O|Z Desander €A0f 10| 8 QIX}= ME4TICE Of=
ot 0|RE FAE O 2N R RE(FS)
ofs MMEX] Hotet 4 U WS [0 2]et 2ol 2
2|Mog MY JHssty| W20|Ch % SZ(Horizontal o
flow)o| = SE(Main flow)0| == Desander0Al § l
AR E88 YHNOE Aitsts BWHE o8 /4
. o < Lt
(Horizontal flow velocity), B3 23} {<(Surface
loading velocity) ¥ M S A9 A™L=(Fall
velocity) #AE S 0Tl Desander #22| HH =
88 7ot oItk 7 R0l Desander S25t0] [# 2]0i H|AIEI Z&Al = L. Sudry method®t Guicciardis
LIZHED 22l AIZE 10l MH SE RAtC] HR FHA method Input data2M A X7} Desander?| 0|
U LECE 2 R Y |AR A 282 100%2 2 2 AMHo| ZA™st= 240 22| Rouse methodQ| Z2,
ACH B2 %2 A2 AFY 222 100% 0]2Fo] 2 A Camps’equationg S50 Xt & ®HE, 2ol =
OICt. s 2i7ili= ofef [+ 1]= 28 + QlCt. o] HIS(L/B ratio, ), EEH4, SAZAE ZH
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(4 1] ACt FEAS AHEsto] HHBE Desanders MAS
= A2 A 5T HO|ME HSY & AR 2
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[&2] Zg4

& Desander A7 9 1|

T L.Sudry method Guicciardis method Rouse method
1. Particle diameter 1. Particle diameter 1. Particle diameter
Input data 2. Flow rate(m?/s) 2. Flow rate(m?/s) 2. Flow rate(m’/s)
P 3. Height 3. Height 3. Settling performance
4. /B ratio, n, |
Q Flow rate (m*/sec) User defined User defined User defined
d Particle Diameter (mm) User defined User defined User defined
h Height (m) User defined User defined User defined
v Critical velocity (m/sec) . V,: 0_'01 < av'D
(@, coefficient of particle diameter, 0.1mm<D<1.0mm, a=44)
d L
Settling velocity (m/sec) w=f(D,,) w = 0.01 % ( )3 w = f(D, Temp.)
0.0053
I'lll..
w
<Ref. figure> -
i
. 132 %
W Retarding effect of w 7a><v:(0 132 v) _
turbulent (m/sec) N
) _Q _ A
b Width (m) b= =\ Lb ratio
I h, Camp’s equation
L Length T (w—w
ength (m) (w=u) L=0bX [—L) ratio
A Area (m?) i i wal@)
Vetter's equa. A=1-e
! . 2 A = Q
A Cross-Sectional area (m?) - - 1%
, Area(m?) s Q. wA”
’ ’ - - A =—X
A Camp's equa. A ( Q )
P Wetted perimeter(m) - - P=2h+b
A
R Hydraulic radius - - k=
I Hydraulic gradient - - User defined
n Combined manning’s n - - User defined
1 2 1
v Shear velocity(m/s) - - V= —XR3xT?
n
E Settling performance - - User defined
w/v* - - - w/v*
WA"/Q N - - f=(w/v*, E)
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ST | ESZof \ HE20f SR AN CHE A A
2.2.2 7|E 24X T2 E Desander 7| Al HAE HFAIZHHRT)| B2, ¥F 0.2mm |AH F7H SE A
8|7 2+2f 15,58, 22.3%2, 24.28,38.820 2 T 25.2
& aEdd Z2NE dA EEE Desander?| # EOZ LIEtRC 2E 0.3mm A HAH SH Atl=
D E [E 3]7 20| ZAFSEH H|wStE Lt DesanderZt Bt 5.88, 758, 8.58, 12.38, 12.98, 32.829 = LtEI%t
GE UM TZNEQ| XA ciy 2E2 0.2~0.3mm OM, 0| & A|Aztut 2|CHE MAY F2, B MFAl
7h LEHMO|UOH M7 CiA A ZEE A Z7te| £0], 72 10.32¢! Ao = LIEHCE ZZH|(Z0]/E)Q B2,
HMZAIZHHRT), BZH|(Z0|/Z)= FAtst MRS 7tXl= AZA 0.2mm RAFHH SE A= 4.8~32.29 S
Z1O & LIEGICE 2ol 2 HHOH AUE 0.3mm FAHHH SE A=
1.9~16.99] H|E HRULCt CHE HA | QIXto]| HISH L2ty
HA ™ 379 £0|E 2Alst 21 ¢F 0.2mm | 2 =I5ty | O XITH ZASE MA| Al2|e] W2 13.52
AE WA =EE HXo A2|E2| Desander =0|= 2t LIEFSICE M7 IXE 37| MA| QIXt M ZitEs [E 4]
2} 22.5m, 22.5m, 27.3m, 27.5mZ L@ =0|7f 25.2m off MIAISIICE &2 Alternate Hydro Energy Centre
2 LEHCH BHH 1A 0.2mm QAE HAH ZEZ MF Indian Institute of Technology(2008)0{lAl &St 7}
St At3|9] Desander &=0[= 2t2F 7.1m, 9.0m, 14.5m, O|=2felof= 8~100] H=tstH, 1 20| 4 0|50 A= ot
16.5m, 17.0m, 25.0mZ "+ %0|7} 14.8m=E LIE} Elctn 2nstn QU st 0]28(2013)2 &EH|7} 8
SCE O & Middle Marsyangdi AFIE Qg 220 o|&d g #stna Ut
= E5F 20m 0|3te] =0|E 7tX|= A E LIEFRICE
[ 3] #2197 ZT2HE Desander &7 At
Project head Capacity Q Q D A
rOjeC ea aPaC| y total each P
Country B H L ¥Ed v, v HRT
name (m)  (MW) (m%s) (m%s) (mm) pzp | ©7 et )
(Z (g0)) (o) T (L/B)  (m?) (m®  (min)
Patrind | Pakistan | 1082 150 1537 7638 280 273 1350 2 4.8 103,005 206010 223
Teesta stage-V.  India 216.7 510 2924 97.5 02 20.0 225 3150 3 15.8 141,750 425,250 24.2
Nathpa jhakri  India 4280 1,500 4050 1013 ' 163 275 5250 4 322 235476 941,903 3838
Parbati India 8620 520 177.0 885 122 225 3000 2 246 82350 164,700 155
Musi Indonesia 4044 210 620 310 28.0 71 540 2 19 10,735 21,470 538
Kukule  SriLanka 1864 80 475 238 15.0 90 90.0 2 60 12,150 24,300 85
Middle Nepal = 1200 76 800 267 150 250 1400 3 93 52500 157,500  32.8
marsyangdi 03
uri India 1300 240 2531 2531 ' 600 145 2250 1 3.8 195210 195210 129
Chamera India 2300 231 1320 660 130 170 2200 2 169 48620 97240 123
Lower b Listan 810 810 210 165 1050 1 50 36383 36383 15
Spat Gha
[H 4] Desander W A7 H|
e Quotal ety A
= 3 3 .
(m?/s) (m’/s) B(Z) H(&=o0l) L(ol) L/B HRT(min)
0.2mm 257.0 91.0 19.1 25.0 3188 19.3 252
Al Bz 0.3mm 109.3 80.3 253 148 139.0 8.0 £10.3
all 1832 85.7 22 199 2289 135 178
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2.2.3 Z¥AS SOt IIF| AL

Athmugam HPP Desander 12 ZE

Desander unitE 2702 M8g Z0] 37tX| ZEAE &
8l DesanderE &AIet A1, M FAIZH2 14.28, 13,58,
15.529 2 A L=[QICE L. Sudry method?t Guicciardis
methoddll HE2El Desander &0[= HA| A Atz2] H
72l 20mE HESIYCH, Rouse method?| & EH|
(L/B ratio)= #1 7|& &4 {0l 8 MEBIRCE E3H |
A CHA A 37 0.25mmo| CHEE &2 HAE2 90%
2 7p55t0] HEBIFOH, 85ZAHI) U == Al(n)e
Lower Spat Gha AR20fl M &%t 1.3X10°, 0.01655 2t
2t M ESUCE A 2 Aot o2l [ 5]9F ZCh

Ip7| AEF Athmugam HPP F/SOi[A *{E45t Desander
of et ZeAlg Sofl AlLtE 2 S Hlwet A, =
O|= At BRECte 2.5m 7t =2 @A = A2 Z1
ZO0|= 5~10% F& A A EACH, Yo 7t
DIZSH QIXIQI HRTE 7|22 2 T WRtoll HIsHA 7

-

-

of
SXol M7 HZ AZM # F/S MAl= FEHAS Edf
HAIE 720 bls oth A= ZHdoZ Eolct, T2iLt,
FMNELT 2K S S FAF A &2+
Do MY Mo Cio ZES 22 o 22 M -Jof Chsy
SOt HEHQ Yot 7HsE 02 AR EICE [MEtA,
=2 HF0ME 3-D RAHO|S s S St HMH |
AR LA Cis AR R 22 EA8H S 3 F/SOIM ®AIS
Desander?| #&22| XM Mof CHsl Z7totACt.

AT

ox Mo

2.3 SSIIMZ 0|23l Desander?| 72 MEM HE

2.3.1 SSIIM 274
SSIIM(Simulation of Sediment movements In water
Intakes with Multiblock)2 7H4+Z S5 ME{o| A FA
0|3 Yot Has E4Y £ JLE JHLE 3K siA
| 2 o adstr| 2fal
Navier-Stokes equation} k- ZES 7|2 ¢y
HO= HEHSIACM 0|5 B =

2.3.2 ¥X| A EM 2N
£ cHo] MK Neelum river 472 Dudhnial £9I-
2k 2= 49| 1983-1990, 1992, 2010-20164 2= Xt
£ Sl f-FAsT A FM4S [A 2]1 2ol =
(A 200 o R RAF sEE F=FT AL

1 RASEE 68 ZYoIA2H ol FA 5=
o

Btooxd HU o T
Ot
2R
n
>

R FA L 2ok [# 6]l HAISHACE

[A12]
C=0.371 X Q+ 88.692
0{7|M, C= R 5EZ(PPM)OIH Q= R2Hm?/s)olct
[E 5] o}7| AEF Athmugam Desander 72 A% Z1H2 units)
M
Method Qt;ml Qe;ch -
(m?/s) (m?/s) B (Z) H (&0l) L (Zol) L/B HRT (min)
F/S A7 208.4 104.2 214 22.0 180.0 84 13.5
L.Sudry method 208.4 104.2 23.7 20.0 187.2 79 14.2
Guicciardis method 208.4 104.2 23.7 20.0 178.1 75 135
Rouse method 208.4 104.2 25.5 18.6 204.2 8.0 15.5
Y 208.4 104.2 24.3 19.5 189.8 7.8 14.4
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STIIM \ ESHo} \ U=EOf HEAN WEESS
2 Ho| HX|E Neelum river0ilA 20184 &0l +=F &l [ 7] TH7| 2Bt Athmugam 22 9AH7HE 7 22 9 §7aE
& 7719| Bed load MZ Xt E Seff [D8 3]z 20| &
3 1Y SMS HuBiGich MBS TP UYL A4 _ Cumulated | oy vetocity |
N Diameter Ratio (m/s) Description
0.2mm, Z[cf 13mmzZ AR JCH HH2 1.3mm=E (%) mjs
MHEE|RALE SSIIM 2HZ S Sl Desander?| At = 1 015mm 100 0.015 -
8 22 43sp| M HE ¥Y 715 TME 5 2 ozmm | us5 | 00 -
S APREl Ol B2 WS 2 Ao 7t 3 0.25mm 13.2 0.030 Target size
3 & ol MI XI2E 223l0] O1F 2XHE [E 7]3 4 0.30mm 15.1 0.038 -
L AHI = 5 =] =
=T METE ==9° =8 =2HlS [ 7l 5 050mm 245 0.080 -
7EI-Ol Jedxgorﬁtr on_l‘nd, DesanderQI xl‘ﬂ R'% —E—A—-!% -?'l 6 1.00mm 43.0 0.150 -
M F2 LAE LS (Fall velocity) S ZHE¢dHOF ot 7 5.00mm 70.0 0.300 -
CF 817 QA 128 AYAE 2 M| F/S HAoA 8 500mmoly 1000 : :
FHET| oE7] =20l M MES LEE 20| IE
HYEEE [0 4]2 Sl ALt ofm, Neelum
rivere| W@ 22 20°CE 7HYSIRALCE
[E 6] It7| AEF Athmugam R¢ SUZF AL Zat
Month River Concentration of river Flow to Turbine Discharge Amount of sediment
Discharge (m®/s) (PPM, 1g/m?) (m?®/s) per basin (m*/s) (kg/s)
Jan 37.1 102.5 28.1 28.1 29
Feb 434 104.8 344 344 3.6
Mar 93.9 1235 84.9 84.9 10.5
Apr 298.5 199.4 208.4 104.2 20.8
May 526.2 283.9 208.4 104.2 29.6
Jun 596.0 309.8 208.4 104.2 323
Jul 441.7 252.6 208.4 104.2 26.3
Aug 250.0 1814 208.4 104.2 189
Sep 125.8 1354 116.8 58.4 79
Oct 64.2 112.5 55.2 55.2 6.2
Nov 48.6 106.7 39.6 39.6 4.2
Dec 39.6 1034 30.6 30.6 32
Average 213.7 168.0 119.3 71.0 11.9
[23 3] Athmugam PJ CHE & 714 2 (Bed load) (o=
Bed Load - Grain Size Distribution
100
%
80
§ 70
£ 6 =
£ 50 %
® 40 ‘aE‘J
£ 3
20
10
0 [ = i il
0.01 0.1 1 10 100 - T L e - 11y R
Diameter(mm) | | L LI | 1
Measured Grain Size Distributions = Geometric Mean 5 o0z o HXWe W0 K00 0D
== = UpperEnvelope ==« LowerEnvelope Velocity(cm/s)
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2.3.3SSIIM 23 =

SSIIM 222 37| Pre-processing, Computations
% Post-processing2 72 = ULk 1 3 I71E &
23t Pre-processing2 Grid2| 443t Input It =
Mg YstE AOZ 2 AFMA = otz [37 5]9f
Desander ZHHEE 7| X2 [12] 6] 20| GridS M

Mot OH, Zt Desander® ¢ {2t K¢
24 XEE Input IHYE 2 SHUCE 53], Desander
O GridE MAeof Aof L7 Ul Hel 3l e =l

&t7] 2I8H Transition zoneE Desander main body ™
Thoj| =7t BHESIROH RESR WeirZ 1ot Desander
main body SEe| & Hot: oA 2 [SIRACt.

[32! 5] Athmugam PJ Desander ZHHE
; — ;
e I
g:v:- | j
o] il
AE;":' ’ s

(a) Desander BT

(b) Desander ZEHH =

[3®! 6] Athmugam PJ Desander 3-D Grid

I R R

“Transition zone Desander body
(40m) (180m)

W214m i

Desander
body

s s yoam)
Setting |
zone |

“H(28m)
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2.3.4 F2 370l g2 UE

ot I2HEQ| BN QL 208.4m’/secEM Hbto| gt
H 92 104.2m%/sec7t Z Desander unit€dz2 £2 4t
A (W5.8mXH7.1m)E Sl RYUTE HAAHYU
Ct. Transition zone (W 5.8~21.4mXH 7.1~22.0m XL
40m)2 CHH HotE LM > Q= 9t HAS AX|st
=
7]2t

-

_F

of
| Desander01IA1 pasESR ol HME +UAEE M
to SSIME Sdff [22
g ot 21 Transition

Lot o F HAYO| FF &

orgst k= A

2ol TH| #7te] R4
zoneOf| M EHH =2
B&|0 Desander body
O 2l ULC

> 1o Hr >
S W of

o
4
m
=[]
B o
2

ok
0%
m
N

2 Desander /X[ %! Zio|oj 2t CHEA
UM A &0t
7—! SIXIH (0-220m)2 H|W of & Q7
ME Sdh
Manmngs equations Sl AlLE H
MMMz I AFE[UD EF| Desande
ol QELAME 2 28l OfAF K}O|7} EhA
ME|QACE R50| IH YdsiCH= AR 7

=25 2HEYE A0|goll w2t MA FAL ‘?:!?5'
2

Edl| Desander 722 HHEAM S WIIIt

£ 590

H o

_; rg
2 o

[
40
B
©

=2 o Ao b
_?_ﬂ-”O of

>-.- rz‘-'é

E”r - do =

)_\gg_ll-> rn
mE—r_i| 0 < =
y M4 =
roh @ 2 fr [ &

0 > o

[3% 7] Athmugam PJ Desander R4 £X&

bbb

Desander body
(180m)

Transmcn zone
(40m)

Transition zone
(40m)

H(om)

Desander
body
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[E 8] 7| AEF Athmugam Desander X W £|Cf 5! W7 Q4 Z0tE

Navier-Stoke’s Velocity(m/s) Manning’s
Location Maximum Velocity Description
i-axis j-axis k-axis (m/s)
1 om 0.46094 0.00007 0.02204 0.34629
2 10m 0.40335 0.00017 0.01456 0.22659 N
3 20m 0.37946 0.00011 0.00725 0.21289 Trazr:r:zon
4 30m 0.37413 0.00011 0.00483 0.19864
5 40m 0.35688 0.00001 0.01051 0.18891
6 50m 0.35089 0.00001 0.00722 0.18501
7 60m 0.34271 0.00001 0.00836 0.18501
8 70m 0.33841 0.00001 0.00671 0.18501
9 80m 033222 0.00001 0.00534 0.18501
10 90m 0.32787 0.00001 0.00440 0.18501
11 100m 0.32225 0.00001 0.00342 0.18501
12 110m 0.31762 0.00001 0.00273 0.18501
13 120m 0.31207 0.00001 0.00222 0.18501
14 130m 0.30760 0.00001 0.00163 0.18501 Desander
15 140m 0.30193 0.00001 0.00151 0.18501 body
16 150m 0.29827 0.00001 0.00083 0.18501
17 160m 0.29212 0.00001 0.00127 0.18501
18 170m 0.29051 0.00001 0.00050 0.18501
19 180m 0.28326 0.00001 0.00163 0.18501
20 190m 0.28737 0.00001 0.00295 0.18501
21 200m 0.28328 0.00001 0.00881 0.18501
2 210m 0.31240 0.00001 0.02961 0.18501
23 220m 0.42551 0.00002 0.08510 0.18501
2.3.5 Desnder 20| [}E FALAIE B8 E4 dE 21, 2 TEHES MM =8 fAHZE2 0.25mm
[4] 1]0]l HIAIE JHES IO Z & MY (W 21.4m X H HCH 2 SAH| s o Desander?| #22 100% XA
22.0m XL 180.0m)2 Edli Desander0f| A2 HFA|Z 7t kst AoE BMEIION st ZECH &2 2
I HH SE RAH0.25mme B ETAIZHS AlLtst E BEH X 20| 100% 20t HA |XIE= HOZE 24
Th, T = 242} 813, 773%2 0| B} 20 mfet 3 K|S S|QICH 2L}, RAFAHE 58S oAy MYsgo| o
O MM |AE AHEEoll A ZH|7} gle A= Bt 2t Z2tE £ 7| 2o = HE MHF AZE 0|85t
EICE K3 SSIIME Self AlAE thH Ao f40] 4 ARl ML Mg fdle HOE FHIICL 2
WS Wt SEECH IA AP E)| W2t SSIM |AF O|S HTOM A LEE HLUSE K FMHF NZEE E
sfAo] ZUE Sl 3 Desander #22| HENS Lot of MBS 7|ECE UBE AE 828 EMT Bt
St 2 9]0i| R ALt
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A
A

2

[E 9] 7| AEF Athmugam Desander ¢! QA YA XIE

Hr

=28

EENUE!3

Diameter Sedinzlfgltsi)nﬂow Trappe(dkgsli)diment Trap e(f;:):iency BT

1 0.15mm 3.23 2.79 86.4 -
2 0.20mm 0.48 0.47 97.0 -
3 0.25mm 0.55 0.55 100.0 Target
4 0.30mm 0.61 0.61 100.0 -
5 0.50mm 3.04 3.04 100.0 -
6 1.00mm 5.98 5.98 100.0 -
7 5.00mm 8.712 8.72 100.0 -
8 over 5.00mm 9.69 9.69 100.0 -

Total 32.30 31.85 98.6 -

FMHCRE, SSIME GridE(HRME) fAF 5= 23t A 3 IBE
X

30| 7ts3tCh 5 Hels 88 2&(Volume fraction)
ZM Che| 2o SAte| £I(9f H|O|C & 0.25m2]
=t | A sE£ 0.000062 2 Transition zone 2{X|0f|
M PO Desander main bodyZC2 242 R
sk= SotX| 2 [& 8]9| Location 199M 0ol 777t
sT7t WM Eo mat s X0 2F 0.25mm
IR S QAH100% AHY 2tE SiCtD mhokst 4
Ct. & 0.25mof| Ci3t DesanderdiAe] 5= EX =
2| P

=]
2 8] 2L

>

£ i Mo

(N

=

[3&! 8] 2 0.25mmof CHst Desander Ul 8= EX%

2 70| = Desander? M AEZE MEGI| ¢
5t0§ 7|E Desander S| AHE EAISHO] IHF|AE
Athmugam HPP F/S0l M8l Desander 7|t H| -
AESIALE 3 F/SHC| M QtEl Desandere| 727t 7|
= dAAEet ZEAlE SOl APHEl Desander?| 27t
HAE A= HWIH e o UX[TH 3XHH ~X|BH
ol Desander 122 MPHE HMH 2Z FA
0.25mm2e| At 28 Sl "Wotet Zuh A =5 &4F
0.25mmoi| CHall 34 Desander #22Z 100% AH&0| 7ts
ot Aoz EAEQICE

Target sediment particle size : 0.25mm

Sediment concentration =

Sediment volume

Unit volume

0.000006 0.000005 0.000004 0.000003  0.000002 0.000001

0.000000

8.808x10°

1.600%10"

Transition zone
(40m|

(a) i-axis Qs
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(b) k-axis e QA 5= 2R (Location 19)
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2 A= SSIIME 0|85t MM S' |AF L& Kt
E(Trap efficiency)2 Desander| MH H25 H
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	2019대림_기술정보_특집토목_낱장
	2019대림_기술정보_건축현장대림_낱장

