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Abstract

The operation of large complex hydraulic structures
(multi-purposes, multi-units) needs the presence of a
number of specialists to take decisions that should be
converted to instantaneous actions at appropriate time.

This research includes a solution for that problem by
using one of the artificial intelligence techniques which is
the expert system technique. The expert system enables the
user to take the suitable correct decisions which concern his
job.

The Hindiya barrage has been taken as a case study
since it consists of six head regulators, hydroelectric power
plant, and two navigation locks.

In this research, the modification of an expert system in
visual basic language was performed such that it finds the
number and the opening of regulator gates to pass a specific
discharge, number of hydropower plant units, the produced
electric power, and the number of boats that could use the
navigation lock.

This expert system admits development by adding new
knowledge bases and new control bases or by correction of
the existing bases in easy way without needing a complete
programming process.
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Aile s e ddanall il (1.97957) e &idal) e (ESOMB) wdll ol (10
(ESOMB) sl aldaill ziliil o LLaY) 4 o g sana J2as ai oaia 53 (3-4) Jsaall
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R
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saY) Clxs e g sane Jaee 1 MSSE
Al dal - Q,

omdll sl (e dadll - ESOMB,
Al ) axe s Ng

s g2 Y de jun e s g s il Gliid aeaill Gl e g 31 (Sa-a
oS dea A aaladl 52580 ga%a

(2-4) Jsa=
(ESOMB) sl aldaill Jss il

dsila g 4sl) dlaaall o (ESOMB) i) aladl) gk

] ] Al gy | e

Qe | qey | e e e | e
.. | Slaagl) | LT, | ifaa gl (m) " (m?/s)

g "4 S' % S‘ g "‘ I.I » S‘ (m /S)
(b 5\s) (b sks)

7.277 2 6.360 2 6.04 138 138
7.792 8.100 5.95 150 150
12922 | 4 | 12320 4 5.92 250 250
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13.384 4 12.520 4 4.38 350 350
15.087 4 12.480 4 3.84 450 450
13.878 4 12.080 4 349 | 455.44 550
12.525 4 11.600 4 3.22 | 44552 650
11.315 4 11.040 4 2.99 | 433.44 750
10.236 4 10.400 4 2.79 | 420.20 850
9.259 4 9.800 4 2.61 | 406.32 950
8.423 4 9.320 4 246 | 392.16 1050
6.952 4 8.480 4 219 | 363.60 1250
5.740 4 7.600 4 1.96 | 335.44 1450
4.734 4 6.800 4 1.76 | 308.08 1650
3.909 4 6.040 4 159 | 281.60 1850
3.542 4 5.760 4 151 | 268.68 1950

0 0 0 0 - 0 1965

(1 4ax) (2-4) Json
Ay ual) alil 51l e (ESOMB) sl aUail) gyl

ESOMB) sl sl sl 4l _
25\ J,A\Z\asé) 4.\: T 5l dazd Fﬂm ?nﬁ‘ pBLY

(m) i) gal) (m) )

1.03 1 1.04 1 40

2.56 1 2.56 1 200 %

4.60 1 4.62 1 400 k,;_

3.37 2 3.37 2 600

4.49 2 4.49 2 800 'YE

5.68 2 5.68 2 1000 -
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4.63 3 4.65 3 1200
5.53 3 5.56 3 1400
6.50 3 6.49 3 1600
5.65 4 5.70 4 1800
6.50 4 5.24 5 2000
5.93 5 5.89 5 2200
5.61 6 5.65 6 2400
0.71 1 0.71 1 10
1.12 1 1.12 1 30 E
1.65 1 1.65 1 50 S
2.22 1 2.23 1 70 E‘
2.83 1 2.81 1 90 “E
3.50 1 3.48 1 110 1
4.21 1 4.20 1 130 C
2.50 2 2.49 2 150
(@) (2-4) ds
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) gall danid S ) gall dasd S (m?3/s) pELY
(m) ) gl (m) b gl
2.94 2 2.94 2 170
3.42 2 3.45 2 190 E
3.96 2 3.96 2 210 E
3.06 3 3.08 3 230 C
3.54 3 3.50 3 250 E
4.12 3 4.10 3 270 Tcr:
3.63 4 3.66 4 290
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4.31 4 4.37 4 310
0.33 1 0.33 1 3
0.56 1 0.56 1 6
0.81 1 0.81 1 9
1.08 1 1.08 1 12
136 1 1.36 1 15 E
1.67 1 1.67 1 18 C
2.00 1 2.00 1 21 E
2.36 1 2.38 1 24 TE:
1.39 2 1.39 2 27
1.61 2 1.6 2 30
1.86 2 1.86 2 33
2.15 2 2.14 2 36

(= 4ad) (2-4) Js2a
(ESOMB) _all il 4,lal) Al iyl N

) gul) dasd Qe ) gal) dacd S (md/s) pBL
(m) il g2 (m) il g
0.27 1 0.27 1 5
0.43 1 0.43 1 8 .
0.61 1 0.61 1 11 CE
0.79 1 0.79 1 14 4.
1.00 1 1.00 1 17 kE
1.23 1 1.23 1 20
1.48 1 1.48 1 23 ’K';
1.77 1 1.77 1 26
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2.09 1 2.09 1 29
1.23 2 1.23 2 32
1.45 2 1.47 2 35
1.72 2 1.72 2 38
2.05 2 2.05 2 41
2.33 2 2.32 2 43
0.35 1 0.35 1 5 N
0.58 1 0.58 1 9 _l’;
0.82 1 0.82 1 13 E
1.09 1 1.09 1 17 P.
1.38 1 1.38 1 21 L
1.69 1 1.70 1 25 E
2.04 1 2.05 1 29 Tf:j
( 24a5) (2-4) J2a
(ESOMB) sl alail) Afial) 281 iy el N
a5l dacd e Aladidazd | s (m3/s) B
(m) <l gl (m) <l gl
1.22 2 1.23 2 33 .
1.44 1.44 37 E
1.70 2 1.69 2 41 £ =
1.99 2 2.00 2 45 L kE
2.35 2 1.58 3 49 -
1.86 3 1.87 3 53 =
0.95 Side gate 0.94 Side gate 3 e E C
1.11 Side gate 1.11 Side gate 4 E = K
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1.31 Side gate 1.30 Side gate 5
1.53 Side gate 1.53 Side gate 6
1.79 Side gate 1.80 Side gate 7
2.10 Side gate 2.10 Side gate 8
2.45 Side gate 2.44 Side gate 9
2.86 Side gate 2.88 Side gate 10
3.38 Side gate 3.36 Side gate 11
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5 47 Middle 9 59 Middle 13
gate gate
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409 4091|258 |043 6| 408 |4.08| 1 350

6.19 {619 1| 390 |065|6| 6.19 |6.19] 1 550 fE
11.36 (568 | 2| 8.16 |1.36| 6 | 11.36|5.68| 2 1000 E
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33.66 | 5.61| 6 |22.32|3.72| 6 [33.90|5.65| 6 | 2400
332 (3321|270 {045]|6| 332 [3.32| 1 105
6.16 {3.08| 2 | 540 [ 0.90| 6 | 6.18 | 3.09| 2 176 E
854 (4272|810 [135|6 | 858 [4.29| 2 220 g‘
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123 1123]1| 082 0412|122 122|1 20 %
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e Y L T eyl dgasl) sad)
vie Lgieaie die olpall (o susie e Lalaadl g Anigll s cLEY Lt Al Cangll o)
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Quo -
Ho =0.222(72)7 3-16
 =0222(70) (3-16)

(p) Ll s =H,
- (132) Auila s el ddanall 3and 5l sl i Ban s yaejlal) iy yoaill = Qg
(1994: e ) :(17-3) Wabaall alasinls daiall 40y 3,08l Caay

Qu * Hy *9.81% Eff

P=t N -17
1000 (3-17)

HESRYES

()5 Sae) datiall Ay HeSI 3,08l = P
(BVa) Axile 5 gSll daaall iy i = Qyy
() Aslal Zanl = Hy,

Auila s eS Adanall 3eliS Jalas = Eff

((20-3) JSual Q1A 28 il 5 eSH) Apigh saas ddanal LI Jalaa lada Sayy
o) ie Tl i 5l Jabaa g yars (18-3) Adslaall b Lggle Jond il ddalaall cuilS
o a5 (R2=0.932)
Eff=0.1 -6.61E-3 Qy +1.58E-4 Qx 2 -1.31E-6 Qn 3+ 5.1E21 Hy™°
+3.283E-10 Qu*°........... (3-18)

36



*

=

Aile g el Aaaall 6l Jabaa - EFF
(BVa) dxile 5 gSll Aanall iy s : Qi
.(e) z\ﬂéhdj\ ‘\_\Mj“ K " ‘ . HN

60.00-

50.00-

I
o
o
<

w
o
o
T

10 (¢) sl A2

20.00-

B B L R B R R R R A R AR AR RN
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00
(1_”7\3?) BJJ&A\ :\A.BJ\J.\QJLA\ u.lw‘)*aﬂ\

il 5 S ddaaall datiall A8l Linil) iy puaill inia 1(20-3) JSS
sl B Y dalas ey 18 (0.89) (25 3 LSl Jualaad A5 4 e (i )8 Al b g
e aad Say g Aadiall 3 a8l Alag AUl Al e alaie V) 25 Ella] ¢(0.982)
daa ) Jodii die o y5 (8-3) Jsaal) aladinly Al <l ddasall Alx il cilaa )
dasallsas) gl oyl gill sas s JMA Ll Cay il ()5S ddlia dind (sl ie dla 5 5eS))
(21-3) dsall Ha &llad (21-3) JSall (8 4l 5 da el 3 saall Gania 40l 5 oSl
Jalza g <ald (19-3) omlilzall e Jiasg (Excel) Sloasy) G.A\_'U._d\ PARENANE

.(0.998)5 128 Lol ) Jalaa g e 13 (20-3) Aaladll 5 (0.9998) o_lae Ll )

MAQn=-6.8207H,*+54.253H,+7.5493 ............ (3-19)
MIQw=1.3273H,%-14.914H,+53.078 ... (3-20)
sanl s adgisan g ol INA ey 538 siall ddlall dan i) Jolsy iy puad ST s MAQHH
‘ (BPp) Aaaall
Baal g ol fidas 5 o) SO ey g5 48 giall Adliall Zaa Bl Wl Cay yuat el : MIQpy
(BV) Al

(p) Adlal) il - Hy
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AL e 5yl Adamal Jyac it paitosdl) L bies) Talaaal (22-3) JS
Lo )l
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(8-3)Js2>
) paill g Adrdiall Chlas 5l 22 (4 A8
(SOGREAH:1986)

Al i el 5, | Al am gl e Aol YA L Gl
(&) 55) (B\a) 4la g yeSl)
0 0 (15.00)1) ¢y 50
3.75-0.65 1 72-15
7.20-3.75 2 140-72
10.30-7.20 3 210-140
15.00-10.30 4 385-210
15.00-15.00 4 413-385
12.80-15.00 4 455-413
. MIQhh
+  MAGhh

------- (NhQAM)S (=l 3 5
(hhQIM) (al ) 3 sl

140
5 120
‘1 ] JUPSE T e
) A a
g ] 100 — e
= J “" N
3\ 1 80 ‘A A
o
T
= 60
7= -
*dy S?
I 40
7 ] N
4 20 AR SR
0] T . : . : . . .
0] 1 2 3 4 5 6

(p) %ol Hasl)

Al s sl gl Ban s A 3 el iy Jlaill B gasall il ; (21-3)JSE

Auiln dind JS die Ayl 5 S
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Read the data Eff, MIDSWL, MAQu, MIQux, MAQgH,
MAQHH, MIQuH, MAQHo, MAQHTw, MAQHTH, MAHN,
MIHy, USWL

|

Msg. "The required discharge is
greater than the design discharge;
please enter new value”.

Msg. ”The downstream water level is

less than the minimum permissible; it
is recommended not to operate the
hydropower plant and use only the main
barrage to pass the required discharge”.

Msg. ”The required discharge is
less than the minimum permissible
hydropower discharge; it is
recommended not to use the
hydropower plant and use only the
main barrage to pass the required

discharge”.

Qr= MAQK
Qs= Qr-Qu

A

Yes

No
v

® © ®

Aile 5 yeSI) ddanall 5 (N plalil) Jpadial oW Jaladall(22-3) IS
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—» N=3

\ 4
=
5
1]
S

Hi=0.222( (Qu/Ny)/100)2
He=USWL-DSWL
HN=HG-H|_

MINQ,,, =1.3034H 2 —14.738H,, +52.775
MAQ,,, = —6.82H,> —54.242H,, +7.6622

Qn/Ny > MAQHH

Ny =Ny +1

Qn = MAQH"Ny

NU :Nu -1

Msg. ”The discharge passing through the hydropower
plant is less than the minimum permissible discharge at
corresponding net head and number of unit equal (1);
it is recommended to close the hydropower plant”

If
Hu > MAH.,

Yes

Msg. ” The net head is greater than the
maximum permissible; close the hydropower
plant and use only the main barrage”.

(D) (1am) (22-3) U
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Msg. ” The net head is less than the
Yes minimum permissible ; please close the
hydropower plant and use the main barrag
only”.
No
A 4
_ Qv=0

Qs= Qr

P=(Qx"Hn*9.81*Eff)/1000

\ 4
/ Print P, Nu, Qu, Hy, Qu/ Nu, Qs /

\ 4

Read from setting File Gw, Gy, C.

\ 4

Cp=-1.118 Hy + 0.8348

dm=USWL-C.

n, = Int(Q, /(ch;dMﬂ/ngG))+o.5)

I
/ Pt/

Msg. ”The number of desired
Yes operating gates must be greater than
the minimum number of operating

No gates”.

(i) (22-3) Jss
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®
}

d= QB/(CDGNOG\N\/ 2GH,

v
Print d, Cp, Gno,
Qs, D_SWL

End

(= i) (22-3) 08

JCaTE

Al g e Alanall 56U Jalaa « EfF

(p) il s eS)) Aanall sic Jan (st Hl1 Al A e olsall (o gusia Ua 5l : MIDSWL

(83) Al 5 Sl Aasall e o ) el (San iy sl ST : MAQH

(83) Ll 5 g8l Aasall s o ) sl (Sn iy s aal 1 MIQy

(6\30) T alalil) g ddasall _aranaill Cay poaill : MAQgH

J.-.‘SJS s g Lf\ Jha A BJQ}M\ 4‘3‘91-“4” sl d—'uﬁ (@S o &y pal J"S‘ : MAQHH
(6\3p) dasall saal

wlsisans gl A ang5 8 sial) Adlall Linil) QG - sanse iy sl sl - MIQun
(6\30) dasall sasl

Aile 5 Sl Aanall oY) Clas gl (e Baa) g 33n 5 ue o)) el (S iy juad ST MAQpo
(8V%)

ddasall Y1 clas gl (g Gian g e ol el (San iy pead ST MAQuTW
(B\35) Al g 56l

(6Va) Aasall a1 Cilas 5 (e il 5 EDE ue 6 ) gl (San iy e ST MAQHTH

(#) i Jaxt 5 A5 e Anall (s Al dint ST MAH

() e Jaxi o Aile s sl Aasall (S Aidlia i sl : MIHy

(p) pBLl aaie clall o gusia - USWL

(6\30) o) el aslladll iy sl : Qg

(p) pBU) a5 elall s s DSWL

(BVa) Gl wBUl (i s : Qg

BV a)Aaile 5 Sl ddaaall iy puai: Qy

Alrdiall Gilas ol 2ae - Ny

(?) Aadll el s H

(p) M) Rl Hg

() Adlall daaill  Hy

() 51 00) Aaiial) 45l S 5,00 ; P

(p) Ll = e 1 Gy

Jpeciti (G PV o1V

(p) pBUll 4 50 ddic asuia s Cp

“J-’)-Aﬂ\ alza CD

(p) pBlll e g g 2L aaie elall Csasia G (3 AN ¢ diy
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sl (e Al g 23e by

(iall 2l (g gl o) yral uaaa 3o 1 ) Gaal aaall o @ Als ; Int
EL\_J\ PLPEN NP Gl sl 2ae : Gpo

(9) Wi d

plasiuly 5 mall LeiSay (A Gl 230 dlag) 5l A Dall o g8 Jiael gali i )

Aladldad gl 8l 8 AaDle (o8 aladiol LeiSay Al (3 )5 31 A W 63 o 30U Cilieal gall

Lhadl (23-3)  JSall mags . s oais ) ad e 53U a3l (10-3) sl s
M\Luwﬁ s u\Jsl\‘)@_auu:UA MEM\ ‘5\1_1“.1\2{'\

el Al ey 5 a2l Wiy 3l (30530 g8 s a5 o U il sall 5(9-3) Jsan
(SOGREAH :1986) dall Ladi s &l dll

higup | AHous | c o £
A el Ba gl b adl sl
17 40 e J skl
3 75 - P
Cigylall e i) 5 all
Cag,ylall vie ulalall ¢ 3al) E
0.75 1.5 - o ’
sl (58 Ladie Cuall 5l .[.
150 468 Ob (+2) Gllsl (ﬁ: ,,
| e 3all 5% Lesie cuad (3350
100 320 ok (15) bl
10 24 - BR]
3 7 . gl oL
0.5 1 R G ¢ el k .
300 700 | Ailas s, dilasl sl

(SOGREAH : 1986) (s uais sl ad )l a 320 (el : (10-3) s

(A883) e 584l
76 o) (e ol Y
3 oused 4l s Bl 5 ol )Y
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Read the data L., Lw, MBp1, MBp2,
MBL , MBw1 , MBw2 , MBwi , MPp ,
MPy , MPL, MPuwi

A 4

Input BT

Input Py ,Pwi ,PL/

Pp

Input Bp , By,
Bw , Bwl

A\ 4

Msg. ““ The draught under normal
conditions is greater than the
permissible; it is recommended not to
use the lock™.

Msg. “ The draught under
minimum conditions is greater than
the permissible; it is recommended
not to use the lock™.

sg. “ The dead weight in case of
normal conditions is greater than the
permissible; it is recommended not
to use the lock”

A
<«

Msg. ““ The dead weight in case of
minimum conditions is greater than
the permissible; it is recommended
not to use the lock”

Msg. « The barge width is greater

'V

¢
<

than the permissible; pleasew

nee the lock”

lNo
@ (23-3) Js&

B C
S el A (g Jasel i) Taladal O O

Aall i

46



Msg. “ The barge length is

<

permissible; please d
use the lock”.

greater than the
0 y/

»

/.

B = Int (Lw / (Bw+Bsw ))

Msg. “The draught of the
push-tug is greater than the
permissible; please do not

use the lack”

AR

A

Bw =Int ( L./ (BL+BsL))

y

Msg. “The hours power of the
push-tug is greater than the
permissible; please do not us
the lock”

A 4

Bn = Bnn*Bu

Msg. “The length of the push-
tug is greater than the
permissible; please do not usgZ N
the lock”

Print BN , BNH ,

/sl /)

Bawv , Bsw, Bst

Msg. “The width of the push-

tug is greater than the

permissible; please do not Ly
the lock”

P = Int(Lw/ ( Pwi+Psw)

Pny = |nt(L|_ / (PL+P3|_))

Pn = Pnn*Puv

!

<«

Print Py , Py ,
Pxv, Psw, Pst
\ kS !
End (az) (23-3) Jsa
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(p) vusd b LL

(p) ousedl b LW

(p) Ak Y iyl e il 5 8 (e Geblal) 5 50l ke ST - MBoy

(p) WAl o g pdall die adliadl Ja 8 (e pudaladl ¢ jall jlads ) : MBp>

(2) el e 3y A i) i i J ke il - MB,

(k) MBgp & Al adbadl Jas )8 ¢ ) ) (alaall daisll : MByyy
(Uk) MBg, dila Al wdlad) Jas )8 ) axll 4all : MB

(k) MBgp Ji& Al & BLISBY! ; w2

() msed) e s el Ay @ibiad) J8 Al G e (ol - MBwi

() B QU e bl o 5ol jlasa oall ;. MPD

(2\:\.11..4; EJﬁ) )Lﬂ\ a._um BJJ§ ‘5.43\ : MPy

(e) ).L:Z\S\ ‘.—Uw d)lﬂ (5‘43\ . MPL

(p) SRl o al (ase () - MPyp

GosMes: BT

(p)badl s Bdsh: B

(Ub) ghadl ds B ) By

(p) bl Ji )8 mse 1 Byp

@L*A-‘M JU 8yl gk axe 1 Byy

(e) da e olasly @L.A.ﬂ\ Ju &_IJLSS ul.n‘}” A8l - BSW

s JS 8 dliad) Jsi ol Baxe 0 By

(e) 4\1}}: olaily @LA.J\ Ju ‘—’Jw ul.n‘)“ adlia : BSL

ohdll B ol gl ae 0 Py

(e) da e olasly ‘)Jasl\ L_i)m uLAY\ A8l - PSW

sda S & Dkl i @ ae Py

(?) Ad}ja c&b ).L\sl\ t_um ULAY\ Al : PSL

(e) Jl:sj\ ‘.—’JG e u.nl:\aj\ ;)'.Aj\ J\AL\ : PD

(3.\.1\..4; '&Jﬁ) )J:.\BM a3 a8, Px

(p) b ik P

() BN 8 (e 1 Pyp

ladl Oy s By

okl Gyl g8 dae Pn

dadall :4-3

it ciliinall g (ol e V) Baaxie 3 sl Jdil ALlSie 3dad auia g (555 pall e S L)
Aigl) B g 5 e AAY A g Aoy sllaall iy jlaaill 5 LB VL (o A sllaall olyall 8 5
B gyde ol BN Juadl) 8 Cuia el 288 ¢ pal) aUaill 4yt Al saall
ol Uil LWl laladall (24-3) JSAU Gan s Ll (Sil)aedl diandil) cullad 5 40igl)
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& A Juadl)
sl allail) )
dadiall :1-4
ilee 4 gra 5S¢ 5 e (ol Zladl alol) paliall e ay il 3519 30 LS )
e Jysmeall Jadiall aal g Al Cllcanall (pe 22e jels did g 5 pdall ciliie aad o adiad Jux )
Jaad g Jaiilll lee Jagmasily 1 da () b ) g ciliiall 5 Gl 2 Y1 aasiall ¢ 5 pdiall 3 )
IS a o 5880 5 aY) Jaanill g nnall gy (31 o) Uil 5 288 cisdiaal )5l Ha3) dlee
Al a8 gl 3o Ji i 4y peal ki g ) sall Cileal s 5aha e uall aUaill s sy slae o 5]
el ldaill 0 Alag
(The Expert System to Operate = M (ESOMB. System) — oUkaill 1xa
Multi Purposes Multi Structures Barrage)
liiall saamia (al 2 Y Boaatie Baw Juadal jud alas L;i

oAl alail &) Jaa 1 2-4
s omall sl slae ) 8 AUl saliald) dlaie] &5 2l
SN et 3l S5 el 5 cliall 46 jpaadl ae) @ e alaie YU pall dlail) iy -
,J\PJ\QL@A,\U,LLﬁé;\H\qi);\ﬂmbmwg__,u_)mﬁg\emx_susﬁ_g
A maaail (S e AA3Y Cilaga il
Dlsall clgals b Lgie il au}u\Jﬁ_mgmsioﬂawbagw\@m%;\ﬁgm_q
Ld acadall (Sl Caa g

omdl) alail) 401 :3-4

A e s Agas alaill (5 e A pral) bS] Alee (5 5S Jliie WL 34Tl sliil) oLy vie
s (92 5 (AU I8 Jeatl (ESOMB System) wadl alaill Joe 40l Cuaa g 85 Jaiiall
(1-4) JSal) e LaaBlyy (1-4) JSl) G ) 5 dusd ) )l gadl dgad g jedai juald) allaill Jixds aied
Jaall s il die L) sainual) Cilagally o 58 <l LA Aused e (g gind a1 ) sal) dgal 5
At )l ) sall dgal 5 Gl jlial ales (1-4)

Al lsall dgal 5 :(1-4) IS
wi. Main interface =18 x|

B arrage

Barrage
operation

data

FReszults Help Exit
EUMIArY
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(1-4) I
il a5 J8) len

dagall DAY
a8y Cua ¢ g piall el ) alail) Aty o 54y
Gl waat aadaion LA (el s Slgal 5 Jadiall Barrage data

LA‘; Jaiiiee eJaadil) <ol ) ,8 AL HLaAY) s e}sa
LA‘; BENA| Gllal g ‘);L\AM (,Ua.d\ :\AJM 3ac @

ol sl 3 55 el ALl i Barrage operation

(Results) Jaidll &l )l i
Al il )t el Jasdl (i ey Results summary

aliia g g gty Tall) ) Ul e gl

el AUl s A0 g e Sl ae e

(Windows) < sulall Jaadis olas ) Jadially

At Ol Agad sl <l jLas) Jds A0 Juats L Legd
(Barrage data) sl <lily :1-3-4
Lgal s Line JS o g g piiall e alal) ) jusad sl aUaill daggy HLad¥) 13a a8,
Dlsadgaly sk LAY 1 o haaall vie o Lanall ol Jodii oy Ll e g4l dals s
e s (2-4) JSa 4 45l ( Number of barrage units ) saudl ciliie 22 ol sie il
saull Gl daedgal s A 2 sall (NEXE) Jliad¥) e il e 5 culas gl aae JLaaY dgal 5l oda
-4) J3 8 2l s (Names of barrage units ) saud) ciliie slowl ol sie il dgaly jelas
Bl cliia elaw! JAaY deal gl 0da aadini o (3

. Number of bamage units =10l x|
[nput regulators number 3
[nput power plants number 1

| nput nawigation locks number | 2
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el Ciliia 2ae dgal 5 :(2-4) LK
sl cliiia o laul A\.@A\J (3-4) J&

(Barrage O sie i) BIETS A.QA\} ‘)@_L.\ Bl ciliiie ¢la :&.P\} Lﬁ JP}A\ J\.ﬁ\a‘}“ ‘;r— )A.\]\ e
(4-4) IS8 8 (e WS data)

e A sin La ity Lt a5 ocmn (S 01 Ll slands 2l gl ) o8 b a5
D oh liidl sda 5 Uiy
ol ol -1
ol )l o o 5
8l Aipeal) a6

im, Mamez of barrage units ;IEIEI
[Marne of first regulator | Main  |Name of first plant | Pown  [Mame of first lock | Evupt
[Hame of second regulatar | Hilla [Hame of second lock | Hilla
[Mame of third regulator | Kifil ¥

IName of fourth regulatar I Beni

|Name of fifth regulatar | MHew

[Marne: of sizth regulator | 0ld +

Aile 5 g8l Alasdll -7
Al Aadl w8 -8
Jualaill Sy 5 (NeXt) ks i a3 Linall Iy 50als J3A (e Liite IS cilily dgal 5 jlan) &4y
ol LS Clgal 5l el e
(Main barrage data) ¢l a8l ity :1-1-3-4
led (el e (g 53t (Al 5 (5-4)JSAl (8 L) dgad sl A o i ) pBUI Gk a3 (S
(6-4) JSE A Gae g8 LS ool Lo Aailall o34 i Hydraulic design - |
7-) S (8 el A g sl liial) gl ) el aile Jiall v :Hydraulic conditions-1
(4
(8-4) S8 & (paall 5 ALl ) 5 liia (gl ) jeday a1 e il vie : Gates -2
JSE (o8 Gl 5 paiall pasll 15l i Gl ) jeday asle il xie - Upstream stop log -3
(9-4)
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i, Barrage data -0 =]

Chooze the regulatar pau want to have informaian abaut,

u
[ Hilla head regulatar

[ Kifil head requlator

. ok |
[ BeniHassan head regulatar
[T Mew Hussainiva head regulatar Cancel |
[~ 0Old Huszainiva head regulator
[ Power plant

[ Euphrates navigation lock
[ Hilla navigation lock

Al Al ) s dgal 5 :(4-4) IS

i. Main barrage data 1Ol =|
drualic dezsign  Egquations definition

-
Hy

o W pLl) il Agnl 5 :(5-4) S

s AN/ Hl) LB il Aga) 5 2(6-4) JS

. Main barrage data o m] E

Hydrualic design  Equations definition

rHydraulic conditior:

Deszign flood [cumecs) | 2500
Upstrearmn flood lewvel [m) I 3255
D ownstream flood level [m) I 15

Fool level [m) 31.490
Stilling basin level [m) I .40

o N BN A S g jaell cliall gl ) :(7-4) JS4
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ol 2Bl Sl 5 Dliia Gl ) 1(8-4) IS

&. Main bamrage data 10l =]
Hudmualic design  Equations definition

. Main bammrage data =10 x|

Hydrualic dezign  Equations definition

I pstream stop log
Type

Ralling ztap loa twpe closed in
unbalanced water condiions.

Sill elewation [m] I 2540
Width [m) 16.00
Height [rmn] I 7.00

Operating mechanizm

Lifting and grappling beam

ol pbLl adiall jasll &5l Cldia Gl ) 2(9-4) JSS
& omally A sall yaall 1l cliia Gl a) el 4de il vie : Downstream stop log -4
(10-4) J<

(11-4)d88) 2 (e 9o WS b e dailall o2 aa’ : Equations definition -«

Jalea Aalaa 2paa3 k) Heday HLAAY) 13a e &) aie : Discharge coefficient equation -1
& 5wl Alalal) @l i €y s (12-4) S 8 Cne s LaS g (i ) Ll (g o
e 0S8 a8 Al Ol il Ay oS5 Ll danadid) (KLY 8 @l il JLaa) 5 Alaleal)
Lede 5pall el at M (e JulSIL 5 o

DAl Cguia dlalae paas jUa) el adle jaill Mie : Downstream water level equation -2
(13-4) JSE) 3 Gasall ¢ pasi 5l L0l

(Hilla, aaad) dpaad) ¢ Cpmin (s JESI A jaua ali) g5 iy :2-1-3-4
regulators Kifil, Beni Hassan,New Hussainiya head
data)

bl il dga) 5 gl 5 ) suay Al el (e Litie JS iy dga 5 ae sl (S
Dot el o3 5 )l
Al L jaa il
A Jsan jaa alali 2
O S e ol -3
Aaall il jaa bl 4

(Old Hussainiya head regulator data) asa) dsiwall jaa U cliby :3-1-3-4
(14-4)JSA 8 Gl dgal sl IR (e sl disnal) acm Al il e sdin] (Say
‘_,’J Cta LaS g 4& La aalall 24 =i g “Regulator data”™ (2 Baa) g daild e dgal ) &l Gy
.(15-4) Jsa
(‘Jsl_'\ﬂ Sl onel) aanatll Gl jlla) yeday LAY Ida e 8l aie - Hydraulic design -
Sl 3 Ayl (L 50 6 Al (s il Al yam B iy (16-4) JSEN 3
L g (p1.5) 5Tl ) () o Legie S dladd il Wi L e (23) 5 Lelis i (o)
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Jualaa dalae 2paail jUa) jeday 5L 1aa e aill vie : Discharge coefficient equation -—
(L7-4) JSEN 3 (e LS iy pual

Alalas 2paatl jlla) yeday HLaa¥llaa e &l aie - Downstream water level equation —
(18-4) Al (8 fase LS il Al Ham aBaUY HA 5l o g

. Main barrage data -10] x|
Hydrualic desian | Equations definition

rDownstream stop log
Type

Shiding interghangeable flat
twpe closed in still water.

Sill elevation [m] | 2140
"width [m] | 16.00
Height [m] | 7.00

Operating mechanizm

Lifting and grappling beam
o gantry crane,

ol pBUl A el jeall 15l clia Gl Ja) (10-4) JSS

. Main barrage data o ] 4

Hydrualic design | Equations definition

Dizcharge coefficient equation
Dovnzream water level equation

AL ALl ) w5 2(11-4) S

. Main barrage data =101 x|
Hydrualic design  Equations definition

rEquation of dizcharge coefficient

® Optiornl[Ca=]-0- 1 10K 0 40 K [0 +
[0 o #o wo <o w0 #o w0

i~ Option2 |Cd=||:| e:4|:|[|D hl+ |U

" Option3 [Cd=[p Inl b [0

o ) aLall Cay patl) Jalaa Aalae daa ) 1(12-4) S84
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im. Main barrage data

~ OptiorpSwid0 @70 #0 G0 +0 &0
[0 @Yo +o @fo o @0 ¥o @fo

pswido  esslf0 o

ol AU 2 el o guuie Alalas apaas ) 1(13-4) JS&

el Al Haua ALl il dgal 5 :(14-4) S

. Old Huszainiya head requlator data
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i, Old Huszzainipa head requlator data

| Breguletor deta

o

S UERY) A0S / g2l ipeal) ja Al il dgal 5 1(15-4) JS&

) Apipal) Haa Al Sl g juel) ayanatl) o ) :(16-4) S

im. Old Huszainiya head regulator data

ol —
papom
o O
[) i

LR]
iy
[na]
| ]
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ardil) Al jam ALl Ciy peail Jalae obae a3 ) 3(17-4) <&
im. 0ld Huszainiya head regulator dat - |EI|£|

Hegulator data

-Equation of discharge coefficient
® Option1 [Cd=[-0.7 h*[1 409 W0 40 k™[0 =

[o kw0 +o k0 +0 K o «f0 K0

" Optior2 [Cd=]n expl] 0 hi+ |0

" Optian3 [Ed=] @ I bl |0

p2l) Aipaall Haim ALl A gl o gusie Aalas aaad ) 1(18-4) JS4
i, 0ld Huzzaimya head regulator dat - |I:I|£|

Fegulatar data

|-E quation of downztream water level

" Optior] [DSWL0 070 +0 B0 +0 @0
[0 870 +fo @70 40 070 +o B0

™ OptionZ DS o expl | 0 gk |0

® Option3 [DSWL 09427  In| Q)+ 29373
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(Power plant data) 43ual) dase <lily : 4-1-3-4
(19-4) ISl & ) dgal 1) A (e Aila g S Aldanall by e Hladinl) (S

(20-4) JSE 3 Gase o8 LS5 ¢y Lo Aailill 28 sz : Data - |

Alanall A alad) Uilall anaas bl yelay JLiaWilan e &l ase : General data -1
(21-4) JSED 8 e LS 5 cdiila gyl

san sl aul il s )5 3al) Ll apand ) el HLeal 1as e il xie ; Rated data -2
(22-4) Al (8 Gase LS 5 dila 5 5eS) Adaadll

s ol 45 garcaall llud) aaas jlda) jelay HLiaAW) s e il aie @ Guaranteed data -3
(23-4) JSEN (8 Gase LaS cdila g 5eS) ddaaall 3aa) l) 2] il

(24-4) JSEN A Gase s LS5 ¢ by Le 4a3lall 028 aual : Equations definition -«

xie : Equation of maximum discharge corresponding to the available net head -1
Alalae 23005 AIA e Sy 53 5 ¢(25-4) JSAN A Cpaall Y ey SLaa¥) i e )
5 siall ddliall olal) il Joladl SV Cay il

aie : Equation of minimum discharge corresponding to the available net head-2
Aalae 23005 AIDA e Sy 535 ¢(26-4) JSAN A Cpaall Y seday SLaa¥) i e )
5 gial) Adliall clal) a sl QU jaaY) Cay puaill

O R s (27-4) JGN 8 cpal) LYY jeday JLaa¥) s e 6l sie - Head loss -3
ibaallzaalglladsillsasgaic Al ialalldis B pilad 4 lolea 2gaa JLL‘X\ lia A

Ale 5 Sl

Euphrates navigation lock (data) </_al dadte usa cliby : 5-1-3-4
sl gl Agaly 5y e lhapanty ol il aSle Gusp iy e i) (S

L (28-4) IS8 3 e LS (il 8 305 e Bgal 5l oda (5 5inT 5 (26-4) S

(29-4) JS3) 8 (e LS 5 ¢ b Lo Al 038w Lock data — |

LaS AaDlall (g ol apaas k) ey jlsa¥) 1aa e all xe [ ock dimensions - 1
(30-4) IS b (e

A slall G sel) Al 59 Dliia Gl ) jeday HLaa¥l s e aill xie :Upstream lock gate -2
(31-4) JSall b (e LS
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. Power plant data for a zingle umit

Aila g_eSll Aasall by Agal 5 :(19-4) IS

) Al / Al 5 el Adaaal) by dgal 5 :(20-4) 84

. Power plant data for a single umt

| Data.

. Power plant data for a single unit
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. Power plant data for a single unit =10l x|

Data  Equations definition

-Rated dats
kM aximum dizcharge [cumecs] 114 21
b axirnurn flows under minimum head [cumecs) T1ES
M axirmurn net head [m] E.20
b amirurn output (ki) 4430
Minimum dizcharge under nominal head [cumecsz] 1350
b imimurn o under B. 2m head [cumecs) 11.50
Minirmum net head acceptable (m] 150
Mirirmurn autput under nominal head (k] 440
Met head for maximum output [m) 4.45-6.20
Maminal discharge under nominal net head [cumess] | 102 45
Mominal head [m) 470
Mominal output (k] 2900
Rated synchronous speed (1 /min) q3.4

. Power plant data for a zingle unit
il

ata  Equations definition

=101 x|

Guarantee data

Guaranteed nominal output under nominal head (k) I 3900

Guaranteed output at max. net head
and minimum discharge (ki)

kdirnirmumn tail water elevation [m]

a0

25,75

@LA})@S&\MEJ;UMJ,AJJ\

s 513 yasall ULl asd Ul :(22-4) I

Aila 5 e Adanall 5an) sl o il Ban ) 45 ganmall LU yans Ll 1(23-4) JS
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Al Al / dle 5 gSll dlasall Clly dgal 5 :(24-4) IS4

. Power plant data for a single unit

| Exations definiion

= —

38 giall dliall lall dinid Jiial) SV iy jeail) Alalae apaai Ha) 1(25-4) IS

i, Power plant data for a single unit =0l x|

® Opton[qmax = [ 62 354 W1 76 Wf0 +
[o o o o Ho Wo o W0

e O C L O
Bmad=o W R0
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&, Power plant data for a single unit - |EI|5|
Data  Equations definition

~Equation of minimum digcharge corezponding to the available head—

® Optiont[qjmini=| -0 h*|2 +]20 h*[1 +10. k™[0 +
GEE Jo0 ko o wo rCEE

™ Option?2 ||:.j=||:| e:-:p['l] hl+ |E|

" Option3 [Cd=|0.9445  In| hl+ | 29.367

38 giall ddliall oLl danid Jiliall jra¥) Cay paill Alalee yaa ) (26-4) IS

:\éﬁu})@ﬁ\ adaaall Sh\)j\ .J...\J)ﬂ\ EJ;)S PRE| )3\.;.»; Uolea 2aad J\LJ (27-4) I

. Power plant data for a single unit -0 x|
Diata  Equations definition

rEquation of head lo

) O pticn I:::I=|-IZI.2 h"|1 :IIZI.EI h"llil :IEI h"lEl |- |

" Dptionz2 ||:.:|=||:| e:-:p['l] h]+ |EI

" Dplion3 [Ea=T In[ b+ |0
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. Euphrates navigation lock data

Il Aadle Gy s iy Al 5 1(28-4) S

im. Euphrates navigation lock data

| Lock data.

VoY) A / Al Aade G sp il dgal 5 :(29-4) U8

im. Euphrates navigation lock data
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AN e a9 el Gl sl 1(30-4) JSé
A slall G sl 4 50 Dl gl ) 2(31-4) JSa

im. Euphrates navigation lock data - IEIIE[

Lock data  Mavigation parameters  Boat characterniztics

-Upstream lock gate

T.'r'_F'E |Virtiu:a| lowering and litting fixed wheel gate.
wickh ] | 20.00
Height [m] | 4.40

Sill elewation [rm] | 2040
Operating mechanism | Hydraulic cylinders.
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Ll g Slia (i Ul yeday LAY 1aa e Haill aie :Downstream lock gate -3
(32-4) JSA (8 e ot LS Ll Gy 56

i) sl cliaa gl k) seday LAY 1A e il xie :Upstream stop log -4
(33-4) JS&I 8 (e 9 WaS caiall

ool i gl JU) seday jLia) i e L&l aie :Downstream stop log -5
(34-8) ISV 3 (e 50 LS < 3 5al) il

3 s e Aaniiall )yl cldaa L ) ek anle 3l :Culvert gates -6
(35-8) IS 8 (e 5p LS i i

il #) sl leia gl ) jeday HLadW) s e 8l ate : Culvert stop log -7
(36-4) IS 3 (s 5a LS il ) a il

(37-4)d84) B (e WS 5 L e Al o3a auai :Navigation parameters -—

Aadldl bs 3 ly Ul yeday SLia¥) s e @il xie :Navigation conditions-1
(38-4) Sl b (e 5 LS ¢ sl Joiil b i 5 )

A s )5 () sy Dl i Jlia¥ s e &l aie i ocking cycle -2
(39-4) U2 (e 8 LS aaal g

Dl 48y Al o lall Ciliia 8 jaal Aailall o2a (e Jéiy :Boat characteristics —
(40-4) JSAI (3 (e oo LS5 o gl Lo Aalill o2 pmiy (pusell JBa

Zoa s L_;ﬁ\} c(41-4) JE u—°‘ el YT jeday HLidAW) s e el aie Barge -1
sl DA 5 pall Sy (A ailiadl J& ol Clda

ZELON Lﬁﬂ‘ sl o8 Glaa a5 ) yeday LAY da e il aie :Push -tug -2
(42-4) Sl b (e 8 LS cusell A 5 5l

(Hilla navigation lock data) 4dadl dada (g ea liby :6-1-3-4
b Al Agad ol OMA e Adad) ol Aadle (52 il e leninl) S0y
L AN ) e Lagd il Aade G g il dgal 5 i Al (43-4) Sl
Culvert stop )5l (Culvert ) ¢roia¥) o o sind ¥ Alall il G o Sy dgal o)
daal) 5 4 glall o gel) (i) g @y Aad 0§ s Sy Al o s Y by ((Log
Aana S G 4i i g dile (i jal Fl g A slaie ellie (5311l Al ADle g8 DA,

. Euphrates navigation lock data - -10] x|
Lock data  Mavigation parameters  Boat charactenistics

~Downstream lock gate

Tupe I Flat mitre type.

afidth [m) | 20.00
Height [m] |a.70
Sill elewation [m] | 2310

Operating mechanism | Hydraulic cylinder.

Al ey sell Al 5 liia Gl U] 1(32-4) JS
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Al Aadle (el pdtall yasll &1 i ol ) £(33-4) IS4
. Euphrates navigation lock data - |EI|5|

Lock data  MWavigation parameters  Boat characteristics

Upstream stop log

Type I Flat mitre bype.

Sill elewation [m] | 2240
Top elevation [m] | 32.80

Operating mechanism | Hydraulic cylinders.

=10 x|

Lock data  Mavigation parameters  Boat characternistics

Culvert gate

Sluice width [m] 3.00
Sluice height () | 3.00
Sill lewel [mn) | 20.80
MHumber of gates | 4

0 A e s gl sl e liia liom (L) 1(35-4) IS

Cl il Aadle g sed Flall dashaial jardl 21 5l ciliia Gl U] 1(36-4) S
. Euphrates navigation lock data : I ]

Lock data  Mavigation parameters  Boat characteristics

Culvert stop log

Type | Sliding bulk head
Sluice width [m] | 3.00
Sluice height [m] | 3.00
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i, Euphrates navigation lock data -10] x|
Lock data | Mavigation parameters  Boat characteriztics

Mavigation conditions
Locking cycle

i, Euphrates navigation lock data =10l x|
Lock data  Mavigation parameters  Boat characternizstics

-4 avigation condition
M axiriumn wpstrearn water level [m) I3 ER
Minirmurn upsrteamn water level [m) 20,90
M axirnurn dovrstream water level (m] | 21 15
Minimurn downstrearn water level [m] | 25 70
M axiriumn head at the lack. () 620
Minirmurn depth at the laok. =il [m) 2650

Al Al / ) Al dadle G g8 il dgal 5 :(37-4) JS4
Gl AN s sed Al Ja g il gl ) £(38-4) Jsi
Gl ll AaSle G sed 4Dl 3 ) 5l (40 :(39-4) IS

im. Euphrates navigation lock data - |EI|5|

Lock data  Mavigation parameters  Boat characteristics

-Locking cycle
Approach to the lock [min] Im
toaring and closing the lock gate [min] | 3
Filling ar emptying [mir] 7
toaring releaze. gate opening.restarting [min] | 3
Clearing the lock [min] | 5
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RN ALEl) / ) Aada s il gl 5 2(40-4) IS

i, Euphrates navigation lock data - 10| x|
Lock data  Mavigation parameters  Boat characternistics

~Barge
Length [m] 40,00
“didth (] 7.50

Diraught with wargo under

normal conditions (] W
Diraught with wargo under

rinimum condions [m] I 1.50
Dead weight for 2m draught(t] 45
Dead weight for 1.5m draught 8 | 220

=101 %]

Lock data  Mavigation parameters  Boat characteristics

Push-tug
Lenath [m] I 24
Wwidth [ | 7
Drraught [m] | 1
Power [hp] | 700

Al Andle Gap ot el Bl Gl i (s el £(42-4) IS

. Hilla navigation lock data 10| x|
Lock data  Mavigations parameters  Boat characters

Lock dimenzsions
Upstream lock gate
Dowenztream lock gate
Upstream stop log
Dawinztream stop log

¥ Al / Adall Jad Aade a9 by dgal 5 :(43-4) JS
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o (Barrage operation) 8aul) Jaudd :2-3-4
ac) 8 aladily s & 58 Lial Slandi gl 3o g 5 ydie ldine Jon iy 4 )l aie

dgal 4l P J g gall (Barrage operation) _bial e sl L Liie J<0 Aalall 48 yall

44-) JSAN (8 ) ) sall dgal s edai Jlia¥l i o il aie 5 puad) aUaall 4wy )l

Lol Clgal 5 lcan) GSa il & 5 il cliia clanl 48 dgal sl o2a & el (4

Cin Lo 5 56l Adanall lac e ¢(NleXt) Jfidl s ol wr Glb ol il Gk o i3

JaeY) Jiiil) O ¢ 1 ALl 50 sl ol 5 piile W juils 5o 5k e Ll sty Ledieis o

bt Loty Al U1 31 2 510 51 AL e () ol el 0 pal) sl SOk allay

Aaigl) Baw & 5 e Jidi ) s Clgal y ae Jalaill 4885 Juad

(Power plant operation) 48Uall ddasa S5 21-2-3-4

A.QA\}J\ aﬁwu\#&m&) (45 4) dS....J\

cuuajj\e.ku\ﬁ).a‘_r“o‘)\fb&_\)&ﬂ\w).mﬂ\ J\J&ou.c_)\};j\‘\.gé\)_}uﬂ;uu_\

‘\-—L)LS-‘-’ Jhﬁs‘ﬁ\ \luo PPLTRUITEN (Check the required discharge) B ulr— )Bﬂ\ -
”g_’m} (47-4) M\@wmu)x\ )@@u})@\w\ e U\)Au_
(48-4) JSal) b Al Al )1 jedad (i) da il

Qi 45 )laa HLEAY) 138 5 58 | (Check the tail water level) Jssl) e jall oo
O =l G pmiall IS8 o guial) AT 501 2al) e il 5 e S ddaaall JA e oLl
Al e Aol o giall QLS () 5 (49-4) il 8 L) Au 1 el 4 7 gasall
L (50-4) JSE b Lipall Al ) elai i)

Calculation no. of units, hydropower plant discharge ) Jlaal Ao 8l - o
Abaadl Clas g 2ae luay JLda¥) aa 558 (and main barrage discharge

A 1) Jrl «eb (44 4) K
i, M ain operation e =10 x|

Choose the structures pou want to operate.

[ Power plant

[ Hilla head regulator

[ Eifil head regulator

" Old Huszainiya head regulator
[ Mew Hussainiya head regulator
[ BeniHaszan head regulator
[ Mavigation lock on Euphrates

[T Mavigation lock on Hilla canal

[T Show the results summary after the operation

MHest I



i, Power plant operation - |EI|£|

Required dizchrage [cumecs) I[

LCheck the required dizcharge. I

[Check the tail water [esel) |

[Calculate no, of units hydrapower plant dizzhange and man barage dizchange |

Mo, of unit
Hydropower plant discharge [cumecs]
Main barrage discharge [cumecs)

[Lalculate nef head. |

Met head [m]
bt ax. dizcharge cormesponding to the net head [cumecs).
Min. discharge coresponding to the net head [cumecs).

Check the hyudiopawen plant dizcharge fon the existing head with carezponding
allowable discharges.

Check the nethead. |

[Calculate produced power |

Coefficient of efficiancy. I 033

Produced power [rw). |

Meut |

Check the required dizscharge 5[

The required dizcharge is greater than the design dizcharge for hedropower plant and main
barrage dizcharge.

ke el Abaadll Jili dgal 5 :(45-4) S84
oY) Al 1/ Aila 5 5eS Alaaall i dgal 5 :(46-4) JSi

Check the required discharge E[

& The required dizcharge iz lezs than the minimum permizzible dizcharge for hydropower
plant.

A8 Al / e 50 Alanall i A 5 £(47-4) S

FENE Al 51 / Aia g g danall Junaki Agal 5 1(48-4) JSG

Check the required dizcharge il

& The required dizcharge satisfies the requirments.
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a1 AL 11/ e g Adaaal) Juics gl 5 2(49-4) IS

Check the tail water level

T

Check the tail water level

el ALl / il e Adaaal) Juicds dgal 5 2(50-4) JS&
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die ddlall Ll Glusy HLAAY) s o 68 (Calculate net head) sl e &l s
La 3l Hhlidl &Y Cay peaill y jaal) Gy peaill (0 Sl g Al 5 5eSU) Adaadl)
5 giall Adlal)

Check the hydropower plant discharge for existing net ) sl Ao &l g
4 )law LAY 13a o 58 (head with corresponding allowable discharges
Ln il oLl SV Gy paaill 5 jra¥) Cay yuail pe dile 5 jgSU Aaaall Cay g
Al seks cpasll (pia e T seane el Cay peail) o S Al a8 Zdliall cLall
Al el Sllaill 138 e ) iy il (5% Lanie 5 (51-4) S 6 Ainall
Il 8 Aiall Al 1 el GUaill 138 (e ial QIS ()5 ¢(52-4) JSal) 8 Al
iy el Jrag anle a5 (OK) Jbial e (s 5iad paills )l ila (e IS5 (53-4)
A gl 3 gaall aa el

o ddliall aa S A5 Hleay HLAAY) 138 o 68 (Check the net head) Jkisl Je il -5
el cpaad) e aca sl giall Aia G () 95 Lanied Aa il oY) sl ) asl)
i sanaall 3 gaall (e yoS) Alial) din B S 1Y 5 (54-4) S L Al AL
353l e yaaal Adliall a8l Ul 13 (55-4) JSall 6 i) Al )l el
(56-4) JSal) 8 diall byl el da sansal

308l Gy HLAAYI 13a 258 | (Calculate produced power) Jbial e il s
OLS O ot ) ALl Jaii gl 5 i 5 Al 5 S Adaaall (g B siall A0 5l
Jiai dgaly et | ia (o gbu OIS (5 I taa (s sban Y Gt ) aBUl) iy ya
bl a8 A0l Agal sl ) a1 alalill

bl 20 8 40ull deal o) el (Next) Jtaal Je aill - L

(Main barrage operation) . A a3l Jsds :2-2-3-4
O ST A 5 5 ddanall 5 i 1 ALl HA 5a o)) el o slaall ity puall IS 13
Uasall Jpoit) Lgiias cand gl (g pdall culS g il s 5eS)) ddaaall casesaill Ciy juaill
o sas (57-4) JSAN 3 Aiall g i ) pBLEN Jaafi dgad 5 (a3 sie e dila s eS)
) Ddgal sl o Jondi il phaa LiLady ek
it dga) 5 (e LAY (a5l AL ue o ) yel o slhaall Ciay jucail) dgad sl 028 o iass -
Aila 5 oS ddaadl)

Check the dizcharge pazs through each one of the nn ]

The required dizcharge zatisfies the requirments of the discharge corresponding bo the
available net head.

o) Al / Aila 5 gl anall Jiils dgal 5 (51-4) <&

Aalall Al )l / dila g Sl Adaaall Juiii dgal 5 :(52-4) S

Check the dischaige pass thiough each one of operal ]

The dizcharge pazzing through each one of the operating units is greater than the
maximum dizcharge corresponding to the available net head.




Check the discharge pazs through each one of the operating units El

The dizcharge pazzing through each one of the operating unitz iz lesz than the minimum
dizcharge corresponding to the available net head.

Check the net head

& The net head iz greater than the permizzible; it is recommended not to uge the power

plant.
] |

5 il A1l / Al 5 oSl Aanall Jgii g 5 3(55-4) S

Check the net head ]

& The net head iz lezs than the permizzible; it iz recommended not to uze the power plant.

5 e dpalal) ALl / ile e Al sl gl 5 2(56-4) S
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i ) A Ja gl (57-4) UL

. Main barrage operation i [m] B

~Regulator informatiorn

Regulator name bl ain barrage
[Gates number 5

(3 ate width [m] 16.00

[Gate height [m] B.75

LISMEL () a1.80
Dezign dizcharge [cumecs] | 2500

~Calculation

|F| equired dizcharge [cumecs) I[
Check the required discharge |

[Calzulate o, af gates |

in. number of operating gates
Downztream water level [m)
Head [m]

Digcharge coefficient
Operating gates number

[Ealzulate apening

[3ate opening [m]
Operating gates number

Hewxt I

sl Cay yaill 45 jlay LAY 13 258 (Check no. of gates) e il -
J81 iy il (S (8 i Sl AU el Gy paill ae i 1) AL jae 6 )l
DS o)y (58-4) JSall - Al Al N gl el Cay ol (g by
(59-4) Jsall b Al Al )l e capanaill iy puaill (o 5] iy jual

slall G guia sy HLEAY) 138 o 54 (Calculate no.of gates) Jlial (e &l s
) sl (e Al Camg dae J81 5 Cay i) Jalaa dlincll calalil) HA

DV dan 3AY) ae c@lla) daiadd) Al 8 Ledidt g all iyl sl e Jlal 2o
8 shadll 8 (o gnall L sl e abix Gy ae J81 (g sl 5l ST aaadl 0585

Ialaie ) 4 sal) dai Ol HLAAY) 138 2 68 (Calculate opening) ksl e all —a
Ll Cse pall bl gall 2ae e

Al 8 A0l deal ) jlelaY (Next) Jasl e il -

L) Aplal) G A (JASY (Ala) jaa Al g3 S ; 3-2-3-4
Hilla, Kifil, Beni Hassan, New Hussainiya head regulators)
(operation

e o saill Agliia 8y ey AN i) (e Liiie S Jsn Agal 5 e sl (S
;o liiall o3 5yt Hl) LUl (i dgal
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IS Jpa i Al 2
O b jaa Wkl 3
sl sl jaa Wl 4

Old Hussainiya head) al dxbuall jaua alilS J8 i ; 4-2-3-4
(regulator operation
Al el dgal 5 aladinl U (e aadll ipeall jaia alal Julii (Sedl (g
DAeal sl ol Joadi il shad L Led s (60-4) JS
Aal) JLal iy 5 Bl e o )l sely s el iy il A0S (e Agal ) i
RINEIGISEON L EN 4 llaal)

V¥ AL / Gt N L8 i dgal 5 :(58-4) <&

Attention ]

The required dizcharge is greater than the design dizcharge; pleaze check the required
dizcharge then enter itz walue.
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) Apipaal) jaia Al i Agal 5 :(60-4) S

i, Old Hussainiya head regulator opel 10| x|

rRequlator information
Regulator name 0ld Huz=zainiy
Gates number 3
idth of middle gate [m) 300
Height af middle gate [m] 4.00
idth of side gates [m)] 1.50
Height of side gates [m) 4.00
115'W/L [m) 32.00
Desigh discharge [cumecs] | 15.00

rCalculation,

|F| equired dizcharge [cumecs) |

MHext |

Calculate no. of gates |

tdin. nurnber of
operating gates

D awnistrean water level [m)
Head [m)
Dizcharge cofficient

rChoose the desired operation—————————
{~ The side gate

= The middle gate.

" One side gate and the middle gate.
Al the gates.

[Calzulate opening |

G ate opening [m) I

D perating gates number I

45 )laay HLiaY) 1aa » 64 (Check the required discharge) Jbas) e el b o
Cig el LS (8 Gl 2 e o ) el Sy iy sl 5T pe sl Cay il
iy yaaaill (LS 0 5.(61-4) JSE b Al Al @ jeds V) aad) (5 gy 5yl
(62-4) S & dped) Al i @ yeda eV aall e S

slall 0 gie Gl JL3AY) 138 & 58 (Calculate no. of gates) Jkis) (e sl -
Alriall byl sl (e dae J81 A3 (e g Cty gl Jalra cdincill calalil) HA e

¢l 5 (Choose the desired operation) sl s 53 s sall <l sl aaf e jaill -
Ll s L) sl (e sl il

lalaie | 400 sall a3 slagls LAY 138 258 (Calculate opening) Jkis) Jle &l —a
Ll o) yall il gall 22 e

(Euphrates navigation lock <l =&l dadle (s g-b S8 :5-2-3-4

(operation
(63-4) Jal 8 Aiall ) gall dgal 5 aladinly <l el Aadle o Sl (S

gl sl ol Qi i sk L Las

DA bl i ¢ sl pata slall a8 B )l Ge ) sal) Agal g i -
3 g L cleatuly dgal ol oda ?}33} o el Adie die Ganl) g Al (L gl
o sel) A5 elall gt JAa) i Gt ) pBLl Jiadis aae Adla 8 Y] A0
A s b s Aandll
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oy pdall 45 i LAY 1aa a8 (Check the conditions) Jlsis) Ao &l -
aal yehaid oy, 8l b gaadane Alla b Ll (64-4) JSal 8 ) Al )
(65-4) JS8I b dassall Jiles )
o e LS Afialay e el el g g e Jaills | (Boat type) 4eald e aill -
(66-4) Jsa
(67-4) JSal 3 (e LS Al diaiadall AN b o8l cilily JAa) -
4 )laa LAY 1aa a4 (Check the boat characteristics ) JLial (A sl s
anl yedaidag 8l 5eat diad La a5 caad sl bl ae Adaall (o LEN iy
Jilu )l gas) yelaidag 8l B8t are aie 5 (68-4) JSAl & i) ol I
(69-4) &l 8 Ayl

Y A/ sl Ll jam ol il dgal 5 1(61-4) 84
=1

Attention

& The required dizcharge zatizfies the desian discharge.

The required dizcharge iz greater than the design dizcharge; pleaze check the required
dizcharge then enter its value.

Al ALl / apdal) dpipal) jaua Al Jdii dgal 5 :(62-4) JSG

=10l x|

i, Euphrates navigation lock u:

Check pavigation conditions  Boat bype

-Check the navigation conditions———;
Upstreamn water lewvel [m] 19
D owrgtream water lewvel [m)
Head at the lock [m]
Depth at the lack il ) 15
I

Check the conditions

Hewt I



Gl Al dadle G 8 Jandii dgal 5 :(63-4) JS

Check the navigation conditions

Check the navigation conditions

Check the navigation conditions E - £|

& The downstream level iz greater than the permiszible; it iz recommended not to use the
k.

Check the navigation conditions

Check the navigation conditions

& The depth at the lock =il iz lezz than the permizsible; it is recommended not to uze the
lock.




A (65-4) JS

Check the navigation conditions |

& The hiead at the lock is greater than the permizsible; it iz recommended not ta uze the
ok

Sl A3l s sed U il JA) gl 5 :(67-4) JS4

. Euphratez navigation lock r|:-E -0 x| . Euphratesz navigation lock uf -10| x|

Check navigation conditions  Boat ype Check navigation conditions:  Boat type
rlnput barge infarmatior clnput push-tug infarmation————
Length [m] Length [rn]
Wfidth [mn) E Wwfidth [rn]
Diraught with cargo under |— Drraught [m]
narmal conditians [m] I B Power [hp) I
D hit with d
m{si;gumb;::,n;ﬁ;ﬁ Lﬁ.ﬂ] = I Check the puzh-tug characteristics |
— | Safty zpace for length [m]
Diead weight for 2rn draught [t] S afty zpace for width [m]
Dead weight far 1.5m draught [t] Calculate push-tug no I
Check the barge characternizstics I Mo, of lanes
S afty space for length [m] Mao. of puzh-tug in each lane
S afty space for width [m) Mo, af push-tug
Calculate barge no. I
Mo, of lanes
Mo, of barges in each lane
Mo, of barges

X
|

& The barge characteristics zatizfy the reguirments; it iz pozsible to uze the lock.




ol

Check the barge characteristics |

& The length of the barge iz greater than the permizzible; it iz recommended not to uze the
lock.

Check the barge characteriztics |

& The width of the barge iz greater than the permizsible; it iz recommended not to use the
lock.

Check the barge characteristics |

The draught with cargo under minimum conditions = greater than the permizsible; it iz
recommended not bo uze the lock.

Check the barge characteristics |

The draught with cargo under normal conditions iz greater than the permizsible; it iz
recommendad not to uze the lock.

Check the barge characteristics 5[

The dead weight far [2m] draught iz areater than the permiszible; it iz recammendead not ta
uze the lock.

Check the barge characteristics |

The dead weight for [1.5m] draught of the barge iz greater than the permizzible; it iz
recommended not to uze the lock,

Jai )l dalal) dygil) Jila N / a2l G sp Jsii dgal s 1 (1) 69-4) JSS
Lanl)
il
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Check the push-tug charactenzhics

Check the push-tug charactenztics

Check the push-tug charactenzhtics

& The push-tug draught iz greater than the permizzible; it iz recommended not to uze the
lock.

Check the push-tug characteriztics =]

& The push-tug power iz greater than the permizzible; it is recommended not to uze the lock.

Lalal) Zgiil) Jils 1 / ol jall AsDle (g8 Jirdidgal 5 o(( @) 69 —4) JS&
il Ly
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(operation
0 A De (g 58 Qi 0l ghad (e oLl Alal) il AUl (g 58 S (S

(Results summary) @il gadla :3-3-4

JUEY) 3y s Hll dgal 5l A 3 ea sl (Results summary) Jlssl e sl vie
48 yra padiuall i Sl (70-4) JSEI 8 4nall 5 ¢(Results summary) 4l s )
U sl (S LS (Get) Jbis) e a5 g il Jsa) Gy sk oo Aaludl Jaiall ciyls
Show the results summary after ) Jia¥! il J3A e dgal ol o2
doan Al Jiadall 23l 0 58 oS LeS | A )l Qo) dgal 5 8 25 54l (Operation
(Save) Juia) e jaill ddasd g0 (Results) 4ew! cala 8 Jadiall Lgile

(Help) «lagdail) :4-3-4

e ol GUIill A ) dgal sl 8 s sall (Help) Jlia¥) Ao il aie
(71-4) JS&)) a5 ¢ (Help) Jlssdl deal
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(Exit) g9 :5-3-4

gl aiy puall dUaill A Hl) Agal gl 8 3 sa sal) (EXit) JLEAY) e il vie
(Windows) Jsdall aai ) 83 g2l 5 aaill (4

90



im. Rezults summary

Show the resulkz
DAY Mon “ear
__u_.wﬁm _ _ _
-Power plant i
Dizcharge [cumecs) Mo, of units Met head [m] | |Efficiency The produced power
| g
| | | | |
~Head regulatar Sy
_mmm_c_mﬁq hame Hnm_n.__._c_u._,__w& B _D_mnrmﬁm COoE. _ Mo.of gates _ Cpening [m] _ [3ate width [m] _Immn_ [rn] _ Dovnztream lesvel [m)
b ain barrage
Hilla
il
Beni Hazzan
Mew Huzzainipa
ld Huszainipa
M avigation lock — —
|Barge characteristics |Push-tug characteristics
_ Lock name
__umzm_,r ] _._,.{__n__r [rn] _z_u. of barges __umzm_,r [mn] _._,.{__n__r [rn] _z_u. af pugh-tug

Euphrates lock,

Hilla lock

| Performance

| Sigred

il adle dgal 5 :(70-4) JSi
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i cigliond ol S| Sl ihet- Jrand s ¢ Rkl el Jugeuids gl b o] Lo
alona o2l U o o oS0y oY Lokl Jposll iy g1 il oS3 g
3 g o Lo i pral il g Sl sndl Slgnl s sl 58 sl 81 2s

Click. an the interface you want to see.

Main interface b ain operation

Barrage data Hydropower plant operation

Hydropower plant data b ain barrage operation

b ain barrage data Hilla head regulator operation

Hilla head regulator data k.ifil head regulator operation

Kifil head regulator data Beni Hazzan head regulator operation

Beni Hazzan head regulator data | Mew Huzzainipa head regulator operation |
Mew Huzzainipa head regulator data | Qld Huzzainiya head requlatar operation |
Qld Huzzainiya head regulatar data | Euphrates nawvigation lock. operation |

Euphrates nawvigation lock data | Hilla navigation lock operation |
Hilla nawigation lock data | Results sumnmary |
Mext |

ol ol 5o Lal Bl 1(71-4) JS2

Ll yib) Sk clad judd) aUATY Gudai :4-4
Aadigl) 3o g g e Aliie aaead Ailiadd ilad b Laid

i) BN g Asila g ¢Sl Adaaal) 8 11-4-4

5 A s el Adaaall 5 s oL A5 (o) el S sall g posill o al il
Sl v 5 (70-4) JSall (3 LS el Bila s jeSll Aanall L 05 8 ¢(15/°800)
(73-4) JSa A LS Gt ) plall) Jl il yelas « “Next” Lia) e
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| Aad) Ll jaa AU Jdii 1 2-4-4
o =il L8 ¢ (BVa200) s sl bl 3o ) jal 3l jall iy puatl) () (ial 38
(74-4) 83 AL jelain sl bk jaa Ak

g JASN J 9> Jua aBU Jids ; 3-4-4
d.uuﬁc_‘ﬂliu\.ﬁ c(U\seZO)}Q Ja<y d)AAGSoJ\JA\ J\)AML—LJ)-LA—\M u\ ud‘J:ﬁLi
(75-4) IS 3 LS jeliins JiSU) Jgan yaem alals

g G (o pa pBU J235 1 4-4-4
st il (U8 (Ga A Jsaa (A (513630) o laie Cay sl ) el 2l Ladic
(76-4) JSA A LS jelain Gun (i J o Haa oLl

adll) Aabial) jaa ABU JddS ; 5-4-4
L8 ((LB\3215) sp anill dyipall alals JOA (a0l el o yall Gy yuaill () (yial il
(T7-4) JSal LS jeliins anil) dyipaal) jaia alils el il

) Al jda aBU S5 : 6-4-4
ol L caaal) Ay ual) Al IR (L3R40) o_late Cay yuai ) yual o)y Lerie
(78-4) JSall 3 LS jedaies apaad) Al oLl Jyai

i el Al i £(72-4) S

. Power plant operation : - |EI|5|

Required dizchrage [cumecs] an0

LCheck the required dizcharge. I

Check the tail water level. |

Calculate no. of units hydropower plant discharge and main barage discharue.J

d . Main barrage operation =10 x|
H_I,u?lmpcu.a Requlator informatior
el e Regulator name b ain barrage
5 ates number E
Mot hoad Gate wil?lth [rn] 16.00
Mo diss [5ate height [rn) £ 75
Design discharge [cumecs] | 2500
Check tk : |
~Calculation: J
|H equired discharge [cumecs) | 37308
Check the required dizcharge |
T Calculate no. of gates I
Produced kin. number of operating gates | 1
D owaristrearn water level () 28.76
Head () 314
Dizcharge coefficient 0
[ perating gates nurmber 1

[2ate opening [m) 419
Operating gates number 1

Mext |




iw. Hilla head regulator operat - |EI|£|

-Regulator inforrmatior

Fequlator name Hilla
G ates number E

(G ate width [m) £.00
G ates height [m] 540
1JSWL [m] 31.90
Dezign dizcharge [cumecs) | 326

rCalculation
|H equired dizcharge [cumecsz) | 200

LCheck the required dizcharge |

Calculate no. of gates |

kir. number of operating gates | 2

D ownztreamn water lewel [m) 30.39
Head [m] 1.51
Dizcharge coefficient 0.a3z2
Operating gates number 2

(5 ate opening [m) 363
Operating gates number 2

Mewt |

i ) pa Jia (73-4) S
sl s ol sl 1(74-4) US4

JEI Jgon Haa ool Joalis 1(75-4) JSi

. Kifil head regulator operation - |EI|5|

rRequlator informatior

Regulator name Kl
Gates number 2
Gate width [m)] 4.50
Gates height (m] 340
LIS [m] 31.90
Design dizcharge [cumecs] | 3612

rCalculation

|Hequired discharge [cumecs] | 20
Check the required dizcharge |

Calculate no. of gates |

—_

tin. number of operating gates

Downztream water level [m) H
Head [m) nA3
Dizcharge cosfficient 0563
Operating gates number 1

[ate opening [m) 1.89
Operating gates number 1

Mext |
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wi. Beni Haszan head regulator opers

=10l x|

~Requlatar informatior

Requlator name Beni Hazzan
Gates nurmber 2

G ate width [m) E.00

Gates height [m] 340

1S4 [rn] 3176
Design discharge [cumecs] | 45.00

rCalzulatior:

|F| equired dizcharge [cumecs| | 30

Check the required dizcharge |
Calculate no. of gates I
Min. number of operating gates | 1
Downstream water level [m) 31.25
Head [m] 051
Dizcharge coefficients 07
[ perating gates number 1

G ate opening [m]
Operating gates number

I 22

|1

Mext |

Gma (o dea ol J51(76-4) JSS
arl) Agiganl) jaem Wl Qi il (77-4) JSG

. Old Hussainiya head regulator operatic

rRequlatar informatiar

FRequlatar nane 01d Huzzaini,
G ates number 3

idth af middle gate [m) 300
Height af middle gate [m] 4.00

idth af zide gates [m] 1.50
Height af zside qates [m] 4.00
5wl [m) 32.00
Dezign discharge [cumecsz] | 1500

rCalculation

|Required discharge [cumecs) | 10
LCheck the required discharge |

Calculate no. of gates

Min. number of | The zide gate
operating gates

(@ The side gate

" The middle gate.

{~ One side gate and the middle
{4l the gates.

Downstream water level [m) .54
Head [m) 0.4
Dizcharge cofficient 0,78

rChoosze the desired operation—————————————

gate.

G ate opening [m)

| 285

Operating gates number The zide gate

95

=10l x|
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i, Mew Huzzainiya head regulator - |EI|1|
R egulator informatiorn

Fegulator name Mew Huzzain
[ ates umber 3

Gate width [m) B.00

G ates height [m) 340

IIShL [m) .76

D ezign digcharge [cumecs] | 5500

rCalculation
|Required discharge [cumecs) | 40

LCheck the required dizcharge I

Calculate no. of gates |

Min. nurmber af operating gates | 2

D owniztreamn water level [m) 1A

Head(m) 0565

Coefficient of dizcharge 0623

O perating gates number ?

AN ARE e ok

Gate opening [m] 163
Operating gates number Z

Mewt |
2l gl jaem ol Qi il (78-4) IS

Al dadle Gu R Sl ; 7-4-4
79-) ol s wilicadl) Ji L8 ) e il dll dadle (8 aladinl oy Ledie
(o dil) il Ol 52 (80-4) 5 (4

Aal) i dadla g gd Jadd : 8-4-4

5(81-4) osall (s ,hd B ) e Alad) dad dadle G st aladinl ol ) Ledie
i) il (a5 (82-4)
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i, Euphrates navigation lock of

Check navigation conditions:  Baoat tupe

rCheck the navigation conditionz————
pstreamn water lesel [m] .9
Downstream water level [m] | 22 75
Head at the lack [m] 94
Depth at the lock =il [m] a5
|

[}

Check the conditions

Mest |
il Aade G el Ao dlall oy 45 i (79-4) S

. Euphrates navigation lock nf -0 x|
Check navigation condition:  Boat type

rlnput barge informatior

Length [m] q
Width [mn) 3
Diraught with cargo under

niormal conditions [ I 1.5
Diraught with cargo under

rinimun conditions [m I 1.2

Diead weight for 2m draught [t] 48
Dead weight for 1.5m draught (1] | 25

Check the barge characternistics I
Safty space faor length [m] 05
S afty zpace for width [m) 05

R (= [t == T = L i
Ma. af lanes

Mo, of barges in each lane | 17

Mo, of barges | 25

et I
bl Ji 8l ¥ Gl il dadle g8 Jandi (80-4)JSS
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Hilla navigation lock operal

.
LCheck navigation conditionz  Boat type

Check the navigation conditions————

Upstream level [m) | 31.90

Drownztreamn level [m) | 30,39
Head at the lock [m) | 1.51
Depth at the lock il [m] | 25

Check the conditions |

=101 %]

Al L aDhe (s sl Al a5 300 45 i £(81-4) IS5
k8 )l )l e Alall Jal AaDle G g Jadi 1 (82-4)JSS

. Hilla navigation lock Dperatif

LCheck navigation conditions  Boat type

Length [rmn] 5

wfidth [m] ECEEE
Cirauight () I
Paower [hp] W

Check the puzh-tug characteriztics |

rlnput puzh-tug information————————

Safty zpace for lenath [m) 05
Safty zpace for width [m] 05

LI = =M T T I T Y
Mo. of lanes 4

Mo, of push-tug in each lane |1

Mo, of push-tug A0

Mest I

98
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