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1- Canal Pool or Reach
2- Upstream Control
3- Downstream Control
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1- Long Crested Weir

2- Local Control

3- Remote Monitoring and Control System
4- Centralized Control
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1- Distributed Control
2- Supervisory Control and Data Acquisition (SCADA)
3- Programmable Logical Controller
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1- Key Process Indicators
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- Frequency

- Rate

- Duration

- On Demand or Free Delivery
- On-will

- Rotation Delivery

- Arranged Delivery
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1- Limited Rate Arranged Schedule
2- Restricted Arranged Schedule
3- Fixed Duration Arranged Schedule
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1- Fixed Rate Arranged Schedule
2- Passive Defense
3- Early Warning
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1- Measurement of volumes to the field

2- Flexibility to the field
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5- Distributor Module
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1- Resolution

2- Overhead

3- Span of Sensor
4- Accuracy
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- Linearity

- Hysteresis

- Repeatyability

- Noise

- Coefficient Variation

- Sensor Output Signal Type

OO WN



58] g 5 bl (sladSl jo 5095 gladilol I g u50 gy slatal, FeV/ed/ Y

£r

Yo U F lalSi olod (s oy b)) aisS as <813 |, O s e diasgy job 45 )5
Gr &S e Glucls 5 Sisul Il Glo)S o ) (S 50 s Klagy A O L e g el L
o ore o Ll aiSy Jsb dids S5 B gys olml 5 o3 ccanl San wsdo0 el Jsl b gl
WS o £9 0 |y O3 alolB L y& 550 Jog L e jslid 5 (5 aine

odd obwl g 4 (3l (2as S o)l sl bl ol e b 2o S o
oo K00 (S Sligad g Sledbl JUml bshs «( Sp slayed daysise vy b s,
iy 3 el o BS Jsb b conliie scledll JUal BIS 515 Conglin a5 ol 2 (55380 )l (8 St
Sgdisr At gl a8)S L3y 5 (655 ae 5 JlGe0ls Cuegliie aS ln 098 o0 53y SR
L sloolfiws Sy S oo Z8l OB e 5 S o 55 JLSw ) Slaz g LB laie oS
OlFse L MA o LISl 2 ogdle oS (oo ol 3 neglie 51 Jais o, <ol 0Lz G0l 2 (29>
SBL obsS s b o35 Sl Sl LS oS J o 10 S ooliinl e lavs sl

Ot 1y Oledbl 3 o (bl S a5 ol o dB g ouilsd 5l (slaegorma ¢ (DLl slo S gy
AS o 0bm] Jesls ¢ 5 e wiile patiin Kb o |, Hlolias LU Jols Gl g wuS
Axid g g 0l oo ookl SaSG b olliws bli )l lp a5 sl (Sog S by SO ol o5 )leas
AS Syl Slsy (bloyl IS, wb bLi | ol Caaws 90 50 WolKiws

255 518 e Wb pled Comlua b bLI ) 5o iS5 a1 9 lod Cowluns

onsl ansls Joe o 5 (ol dalid p ahte | colie los oogume b b S e ales il
Wlgi oo (herd gannile b (alaghl b SBUI o ofi5a) Lame (Bl slod i lnl slooisn ;5 Ysons
2 y5 )8 s (Hly slod (ul )5 e angs 5o el ¥ 5wl oL

Ded g S Hlzs c plod Sy b o S e 5l (S o S -0

o Syt a5 35l oles oSl (L3 lboniS ekt «Soigul T sla S e St 2
I3 ol S S8 Ygaso ( glod oS pl A5 oo a1 Galide slaleo L s (0 Sso
Sz sles Sl e sled jo el (S il ey abime JBIo AT (65 el ol sai b

5,5 5 T s GlL|

1- Communications Protocols



£r I/ /Y oyl slodSs (5355 5,13 00 g 0 IiSpIls glinl g Jolse — pgus Juand

ol 315 g uSojlasl —)-f-¥
)0 0925 55kl 3l T093 slaessn o ol mhaws s pTojlail sl (ol 555k & y2l> Sl o
a8 ks o —
ol 4 gy o b ol mhaw Y Sogul T 5 s —
(YO-¥ JS8) of mhaw YL Jows b jlocl> -
b gty 5 LS L 5Ll -
(Y7 JS0) (Sl @l 505) omb @ 95 00 b ool mhans Vb s l0l, S —
585 U ol lap] edd CohS 5 S 355 Cunghpe 10 Flie BT e o aled s SIS 45 psblen
S5 kz e GBSy 3l (B s vy bg,sld Gl o e sl ool )l lasin S e (g 5l8

yi@bwélb;yw‘_}m—\—\—f—‘"

130T sVl jo O 515 s pSoslail Gan ST Jls (6l p 098 cual e Coxdge ;o Wb kT)TGb.w)“)S S e
‘°‘)Q:{)3°°L*“ Mbumriibbu])o UTC_E...:ASCAN‘ @b;wou@w&mcmbp.LQo)u&
Sl s Jloas! i o] 0 Ol S 4 ats Lol canl dsu ;0 CawoVU 0 alolddl g o5l (59, g 5 > o
e Cewd ol 50l Olss ol 5l g le Wb ceal Jome aze o (Y=Y JSCS) conl ol by ol e ol s
A 0gsd eal o0 il (Byb 5l (s il j90 O o Sllugi o o bM 516 09 caad glalold b sl S
Sgd axgi B LS SElasl

RTU ol oy J515 58 jlwobe o gumwzdan —Yo-F JSb



258 5 )bl SlaaSis o 5055 lodilol I 6 reSergs slasel,

1FeY/d/ ¥

S ol il 3 cadi jlme paf 00gumme Az 33 Sy (6999 30 T ylwgi 9 (2 Ses TV S

Ol 55 G mSe3luil yo )y 559l sl o Walis V=Y Jgua

£F

$9te
> o guannily 9 UL yoliud| YU 5,185/ Sedguol 13T 45 L Jowe
g;"")-*‘s*:“ 19 JU L g T s ¥l oo b sl | 672680 9-'*',-{ Soe | ks S
SieolyT Sl Jsls ol @9y w0 b ol mhaw  yuo
Saleds (359 50 e Slmblawgie 3, RJIRY o o 4 el
5l )5 oled STL ) ol KYIRY sk ol wlgs o] SO 4 Cowles
35l 5l KYIRY KYIRY i)l Sal> 4 55
®S ®S (o5 501y 6l ol b Jae 51 (S5 5o oS oo 4y Cosle>
b g9 a4 anly Cewl g0l izl lyls uld o oslw ool N
)
deS Hhd) el a 5ls WS a4 Cawla> g gl 4 ax
oS k) S5 s 2 )% 5 i JS »d ? S 5. 2915 4 5 i s (ol (s 3 sl
)y 31 e lS(YOOCM ialyl Sal> b
PR v obj By oS ool (S| ol (S oS bl S50 PR v G e iks
R s L) L 1o plazl & Sl
s 3las ob; L 5,18 ) )
’ ’ ’ ’ S gl jo il
Slow adss SsSa 1o ol S| b5 Crond g 5 Bine YL ol p3Y
Obaebl g (Bras 3y gy L lad) 0,5 113 Ol mhaws 5l alols 5500 sllasde

Ko

(J&=




£0 I/ /Y oyl slodSs (5355 5,13 00 g 0 IiSpIls glinl g Jolse — pgus Juand

(G503l Salz) ' iwly Saly -Y-)-F-¥
ol b i)l 6 pSoslail sl Gyl Salzr 4 (5L5 Vgene oSz K00 (LIS S e b ol szl &,
ol 5l G S G 5 G blie po cblim Lol (s Gl o JUS 0 )S o ey slaSaly L
S oo ool 2 1) JUB 59,5 5 pln )3
Iy Zloel b raiods co ooliiwl conl asuin o] o 5l a5 s led glp BBy st j9b a4 ial)l slaSals
Olog Ciye psb a4 Of i aSenl ey 5 S8 b (6 pSojlail il CSlE oS (6y5b 4y S 051, Sllugi g pl)]
Salz 5 JUS L)l sl o8 Sl b (Ysb g cale 5508 Gial)] glaSaly yo alply ogdplil S
3 e b baz 0 g3l 5055 lp of mhaw lo e coas (YA-Y JS2) 09 55 JlaB b (s3g0e il
3975 JUB 30 ol o Sl (ulSail pae Jlazx 5wl jlo Sl Wil oo Sial)T slocSalz 5l g5 00l
S e (Slyy o e SzgS leg lrosl 10 el (ySan cond ol by 4y gl 5 53l e 4y ol
Jeallygins olsie 525 8l ol by s Gl eyl Salz 5o O mhans (JUI 5o o mhaws 28l L oo
g o ) g3l 5053 gl (o yeSoslail) Lisl)T slacSale el
(VAT S2) b oo )5 cead —
il oatd o)ly ol 3 4 g oails JUI g b (o554 (il Sl 4y (5099 alg) -
Salz ;- LETYD 5l 505 wls eyl Salz 4y (5055 Ayl jhad S o i @ JU ST s ST -
Soaly U ais S ojll Saly jte ol il sl Soe b pl)] glasalz asl il
izt | oo 5l e (58,8 (Sl b 0l ge (S SISl 45Tz el
Ll b (s 5o a) ail Scale 55l WL pe le Vo Jlas il (655 0slwil Salsr (5999 4o —
R
&Y 9 5 g awle olyj polie 399 51 L5 il JUI s 5l 5YL a0l s S ojlwl Sala (695,9 ) —
D5 (8 S sl
g iy Jas o 5 Sloj asly S o 4 g5 g 5 spFeslal Sl gl gptind sl -

gb a3 )5 Sl )3 l9a (lyme 6 pSoslail Sl (YL p0 g9y 2 -
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1- Encoder
2- Absolute encoder
3- Inclinometer
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1- Variable Frequency Drive
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1- Local-observation Control
2- Local Control

3- Distant-observation Control
4- Distant Control

5- Remote Control
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1- Controlled Variables

2- Control Action Variable
3- Backwater

4- Hydraulic Grade Line
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- Multiple Input/Multiple Output (MIMO)
- Linear Optimization

10- Non Linear Optimization

11- Linear Quadratic Regulation

12- Artificial Neural Network-ANN
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2- Point-to-Point
3- Bus
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1- Simplex
2- Full-duplex
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1- Half-duplex

2- Polling rate

3- International Organization for Standardization
4- Open Systems Interconnection
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1- Transport Control Protocol
2- Internet Protocol
3- Query and Reply
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1- Pulse Code Modulation
2- Frequency Division Multiplexer
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1- Fade Margin
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1- Local Area Network
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1- Set Point Positioning
2- Sequential Control
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1- Switch
2- Computer- Directed Control
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1- Process Controller
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1- Read Only Memory
2- Electrically Erasable Programmable Read-Only Memory (EEPROM) (E2PROM)
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1- Accuracy

2- Reliability
3- Resolution
4- Repeatability
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1- Smart Sensor
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1- Intelligent Electrical Devices
2- Master station



o505 5 oyl (slodSus 1o 5355 slodilol ;I 5 ,u5ores slosal, Fo/od/ oV W#

HMD) ile- bl Ll —
25IR Bee —

ools olSL —

Sl 5 Bl ST Sy -
Sadis Ol —
SRS i -

By 9 el glacSlop; —

35 090 slaliBle s —

Oolo— oyl bl y —V-Y-Y-0

i el 58 5 5l mile ol Lol anl oISl 3550 Lol 532 (HMI) opeble bl L,
Slaal pss jebaieay 1) JpuS olaplas 5 oo S0l (JruSeed wnld So il n ol oo 0B ) Laysilyl
s92g HMI Lol ailge ds s 1,5 slacllions s lasl Ll o 1, 5055 S Slibes g o390 3ol 25
iz o b g oS sy olKis o 5 CaliySon sy 13l S e 5 oMbl b« | oo
s ilpms slmodls oSl (i (sl olaailge ol il gladilge ish g5 35 e iz o> b opwdble
] Cal g 158

it 5 45 Canl OS1 bl | Ja (i ) 5,3 @Y 4 Ly o HMI Slbolis | aidge sHMI bl of,
Ut oS olaUSSg, bl sle sl glsil 5l soliul HISal HMI (glalal, 2516 ,5 15 s 550 ¥ Y- F
b s oo ol laprencSS & o5 w605 sladal, Glls Loyl ol S oo ool 3 1) Wisd oo 1,2 e
IS S a5l Jgeme job 4 u Sl haiST an Sy 1) jg0el, laasly Sledlbl e i)l g JSCS

ol a3 b 55 50 0 Sledl iyl 31 il 1, PLC oMbl caslin o0 ywy3] o Lol axly b 3,05 PLC &loins

oS O] g 515 lgie A 4z 0 laiumBge iges 6lp) Wgd oo ral> b ool il anslas el PLC
(guoee olael & juse Lok fas (Jle slp) Ogs oo ol cawyob ganddB s @ asss (N9l g0

laools ailge 5 y900], cloamly gy Cyare 6 NEpL pizmad 5 JyuiS aplbow 5 6yl patns ol (g5l il

3900l ) o -Y-Y-Y-0

)‘ S u_i: YM ‘)lfj.m (Y—a Jiu) Sl dilolew l) )9.:‘).s| u’_bl.u)‘ o‘) u.»).ng‘ébL: 9 k)"Jﬂ‘ )yl))‘ )lfj...n

doads aile iy i i 5l (Jy0S sladcgems odleds (g JASCblooly 5 pu i Sl Lol ol acgoxs



ny VEer/ /oY (IslSwl) oMbl 5,5 nar 5 517 piiS dilols — oty Juad

ol Gl sazds LB HMI ( IS job 4y s oo plis |y anlyd g, ol s sla logad 9 (go0e slo )5 iulad
5 5 Wl Jymre 05 Lalt 5o s 5,Shae b b Loyl 455 o uald (omagindiyy o5 51 1 Lo
Ll S imles ol jo Gioles BB o jlse b plle cul jigo aiibaily blus g cogeel, ol clie zohaw
D O yguis dilolu sl g51

yoodle ol pl g lol lalae 5o jo ccwl BISL albole o poe el pl SO ol 505 aS Jl o
ool (e (gly S o0 Lzl 55 1) (6,500 (S e laialad wosejs, sl )5 e ploxl g o sl a5 olozuly
Slp |y o JUS 0 Siiled cpaiz jleslinul Sl 25,50tz s oy slojglel 5 (S8 slac)lS S
5 anoie o3l gl & oy oul & ilos B LS il (T8 JS5) wSoe Lt sl 5550 S
Sloo ey eesd b 5o &by & 4l Sl plrale a5l e | )l slal38le 5 b s ISl ailels (lojen
A RS ke

Sty plosed jsb 4 65 JsuiS (paiz 5l Jgone sk 4 LHMI S ioles sz jlesliitul (Sl (5953
31 g ansbaiils cw s bl sla,elie g beols oL 4 lojep ailed oo Heilpl dix iyl 4 0isS oo
555 o oSl ) el s 5 Ll SISl 5l & 25 S5 1, el plajon sk o
3 &Flpl el (b ys ST Bl sbe St JB slacdle Sl golass o Wl e 45 098 0 @l 3 5
b g b ocnl Giyb 5l ojleiee 0B 1) Giloslel j5lnl jg0el, (g ytws cpl bl iias (535 0 olSKin]
oS s s o ) 3 an enlin sl 5 08 S5 (sl Ll ) olas il L)
ashis )0 9 635 o il 5l Z)l a5 0 .5 Sl o ) spae (o Jle jo el Sl abele 4 J S
Tobw pl .l 5L ailels 51 slodalice cwiws mhaw 4y Jadd 5,50 (pl j0 0SS ) p 1) alels Consg dalesy

3, aedals (635 po oBtis] o slailly aSls o pae &b I L HMI Gledas 5, 51 lgs go |y (o s

3913 ) 0 g 10wl (655 yo olSliwg | 31 digod S V-0 JSCb



o505 5 oyl (slodSus 1o 5355 slodilol ;I 5 ,u5ores slosal, Fo/od/ oV WA

ool oL -V-Y-Y-0

)LT)M 9 G"fL?m/Lg»LL:Lu)‘ )%‘)\) u...s hm‘s U‘ﬁ"'c‘b GAJLALA.AJ é}d wws .EM Ls Jaw)yb 4.> LQO&L) oli»l.s
oKL o aS e osls oL oylg 1) jg00l, slaasly 31 8L o Sledlbl ( Slbls )l o ey aiS oo Jus 5l 5l
JSaar b gilnl bwgs oS (JpS Jos 435550 00 o 5100 5 (00 a2 L5lnl S e sla S aled 5 958 s
O Sl bls)l sl yels b 5l colss 51 o g 0gd g0 0,033 ools oL o gl s S0
ol 1) Gletiy (S5 sbeosls oGl pelas Q6 HMIE glaciny 51 (0 disdoo Jloyl g00, slaaals
Al date (X5 ,S o a0 Weols Loy 0,53

S E o Ve PRI SV R Ve SUR FUWEIY PV VRN Y] PY S N LW g S A L R PP SAKVS PR P-R COIL GURP PIwT Y
5 bjloze alis] polie Jols Wil oo ools oL Gledlbl Sogs S e )l glolKul wlol
sl g (6 pSo3lul Glay o a0 3l (gy0ue Lym dwle ol W] o s T e suly oDl
5 Ay )O (oo G 0aBaiB Ll Gun Sy g o lulinl (ISRl Bl (g S Slan) pe wile baojle (o5
55l ools olSL 51 (6,10 SS

Sy 09l el Wb Wosls oL og s jo dallul alels S 5 Slae 1o ools ol Coronl 4 ax g5 L
oolaiw] RAID &) pguge  SoS (55lwo pmsd (5 lore G 3l 05 o0 dogi «Sugd 3l sla Sl > ol jo cdadlxe
55 cuas Tp )5 Jlasl slaal b ol s 1) ecSiss o)l opl 0sS o solitul glys cpoaix> I RAID slaaibels .o
2l o &5 Gloy wasee bl J5' 03,5 (heals @ 5ls e | JWn 9al)s Ko oSl 9 il ojlal a5
WS oo w2l o gl 0 4 Sledbl saze 0,501 gl 1) ol RAID (6,5ld s ceai L3 sl wos

(5*'9‘5 = L ‘ML’ oduo n.\)‘s.)sn ooty oli)l.’ 49-;‘ o 6)9)_‘4 >ools ol.i;l.: )‘ g_:sL....n ngjuw

1- Redundant Array of Inexpensive Drives
2- Hot-sawpping
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4- Multi Droup
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1- Wide Area Network
2- Regional Control Center
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1- Key Process Indicator



req IEer/ o0/ *V 5 Lol slodSuis il 5095 Clozil s oo lozo] — Kin,3 o o2 pyie sloasls - s fuad

ogdisn 8y el Geeli 5 o)y Jab Jsb o Slen g)l5e loog S b g)lie & Ol s 5 sipaeliy (LS,
Gl ) 5055 glaailols 51 (5 00500 5 5LET L a5 sylas sl ladisd o 50 1) S8 l sl Sae (60,95 2 iz
5 &0 Glosles edggmns 4295 090 oS sl o] (2 slaatalss g Lol ookl 3l aSeds 1o (g3lwy e s
Sl 5 elisS 5 weSe SlAIS cl oY slatzl lld Grim felS Cuz e 285 el 18 6l
0 o] els g dnts (6 el A oogazms 55 by slogsall 5 o JUIS 5 cilizeo 10 & oo o olpae 5 lolad
39,5 o)) IS g 2y b e o (6l 458 b oo seloz] slaaScs

a Col 3B 06y l0S 5 5ol Olesbs o 5 e b s)lnl ad S 5o laBisd (e Joer (e
izl wloyw )| iz 239, S 4 Cupae 5 3l 09> Gl lBl e Fee eletzl sl S Gy
el bl (Sl g5l50 (sloog 5 5u) Glaiied eloizl slaiel Jlre s Jol> a5 (55005 5 (55000 50 ol
slodrgy 5 bl 51 gyl pope jo Jupms 50 Lol bzl S )lin g 5yl po e plajler 3,Shos 5l glés yo o
5l ladigd oy 0 ol el S p sl sl celon] canlin (sloals Wlgi o il (8o S 395

5 OLSLE olee gl (LSS slasd o5l 5055 i 5wl 7S g9 4 azgs b oY-F) a0
b ot ools Lt Jloges ol 10 45 peboilan an] o0 i ASad o 53 o] HEALTCS s S Lo Carndg
5 oRIP O ©O)lee ghaw (28T (5 5 oo po e Glesle o 50 Jiw p Slas s3le 5095 s A8

] a3l alS ki 63 oS ik ol

Olise & 42 g5 b (A58 9 (5 kel A S 50 O (HEWESS o &8 jLio Cardg 3 HUSHI O jlee gl ol -F-F Jgusr
Silw,5095>

ST QERESS pas o yLie Cuo y S, & o el LS, slos Slobu J 55 g9

sl o, s

s Gl S

GE0s3 (swd) (oS 55 J 58

(Gigallris)) ool J 5

s Ay oy J 25

s S

139 0010 Cwlin Glogewly ) 35150 4 AL 5 Lol GloaSlis g5l 5055 (o
Colss —
o3l —
e —
S pdycsllasl —

oollas Co e —



o505 5 oyl (slodSus 1o 5355 slodilol ;I 5 ,u5ores slosal, Fo/od/ oV Fe

Coglae gl W)l —

et Slp 45 amd o Ltd )5S (gLl slaasid o (g3l g3 Sl )3 eud plnil Slalllas (S (o)
lolils a5 50 Jolse acgazs Jola 4y el g3l 5095 o pon sl pls 51 (G a5 Conglhae o
Jlae by lacglsl conl 5l e s 3 00 ol (6,15, (slagSl Sl s 5 o0y 2 Sl (slasS
s 5,8 4l Cangllae s S9ge 50 (Mol Glaa S

Aot J5 50 5k 3590 Ol bl 2 3l 5093 Sless 5 gy Slilitel g 409 (arass - gl Cuglsl

oLl et ke 5 (2B s ) —p5o ol

S3be, 5093 ailb 50 oy slas <8 liw 5 slesel > —pom ol

Ol wilabs jo o cungllae mhaws o1 556 5 (65l 5095 0 )57 5 38 36 Glap il oo clis b
Sys) w3 |, Capsllae s 5] Sl ge e 00 55 canlin slacelins g b sivo las (pwsd b

g @iied hloyoste ©)lee 5 (AT e Gl g a5 el nl @ IS 5 ooy plpae Sliel
W)l eslle jsb 4 3L, B055 sl ond Gl lagasls (gile 5055 wlyd 5o s y5las S lae 5 el
ol 5555 ailolus Casiibgn 1o sl ol cmdlsmlyze

3 Sl SLl o wdisd Ghlopeste 5 Ot I8 ol S peai Jolas 5 oSl 51 Jol> 550,
5 O 5 0dd S yate adyb lol clhadais (g5, s S8 Slagaa b 5,8 walyd oS g yll aibel
3,59y 35 Jlaasy 0l55slaS sleeg S g Glulid IS ()l S prenas Sl ya g (Al Sl esliinl b oSl sla ool
B85 (sl sl ol & S 5 i 0aiSy bl S0 anlys g clbis ad 5 25208 Lo

&l cws a1l

Sl ailobw (o oo syl 381 5 olss! gla as L —F-F

Sl T 5l eslanl S g pate 1y O Sl law b 03l oo 36 1) )l (Ysgms 55kl oo 3ile 5
Odggene L 3 1y 0 Shae ot g a5 5 Lo yeiS1 adgs Gl (rizres saiiS 18 LLS )| byt bges)S
Qb g Lalss by Judo S alises sl yll ol o a4y 00ls oGl s G (slylo b 138l 5 ol e 1,3
il 33 0lg0 Jolls a8
OIS G i BLI ) 65185 Gl (Fgo 2555l 5 paSeh] ol wiile (gt b LLS )| L, —
&olel cblis b O
£l JlySen tlss e b oS Gz L Gilhs (o] milie e s O (B e o)l -

sl



r1) IEer/ o0/ *V 5 Lol slodSuis il 5095 Clozil s oo lozo] — Kin,3 o o2 pyie sloasls - s fuad

S0 Jus jlaie 4 allobes )b sl byl o 5 (635 Lol 2l po g poe gl ll —
o s ] iy 3l
loaeljs o pae (5lwesles slp Dlactijgo s3Il b ol e dopl g adjas o pae 5l =
Sygo WSl glayl8ley by aSiis o OF mugs 9 JEl copoe ol i DSl albls sg2g b Vsl
gl 4Ll (o ke slal8le 5 B pae Co e g S yaeln QB AS B pae JILAE 8L )0 sl wlise 5 WS o
g axgi b, l38le 5 cpl OBl Jo 5 sla el a4 aS ol )l slpiy JBlos
olejls QUS IS 51 s 5 el (gl 5510 0 e otk el Y (s0lpiiy 33l 5 gl pr0 0 curslE —
&S el 3 1y lpol s Bas B pan b Jolas (ISl 5 abl ails 1) (o)l 5 55l ot
Al Sl GwlsB s (Blhe Su U aS e sbml 1) pliebl cul le s e LA Co pae adlse @
55 alels yonl (610 050 Slbcasgamme 5 Cad b
25l bl (g5lal plojls Cgas slols 3l g )lal (29,5 2 50 Ol anple; by @
5 65520l W yene 5 oelais slajlo 1S s 0 Ol @
i g 9l 01 ) 3 S055 5 S (slaanlb oslw 4l o SUS LUlss s dle s s Folu —
il o g Lol 5 Solo &) HEAsS S
Eo—o90 dinn) ;o0 |y s g Oleladl g o186l (g5lwsles Ulss I58le 5 cololadl yo gilwoles —
il ansls g3le Soss
adly adls 1) oLyl g l8le 5 093 (et ol @8, sl letal) U5 180 5t loialy (2l —
98 5 Jsinal 5L i o533 a5l s S 550 Sl 0 s SIS il 1S i Shtsrgg —

b asls |

ol (6 3lw 5095 390l 4ol 9 g g9 o —O-F

L bl 5o 6555leS 5 ©f Gluae 5 GLulid )5 51 (S (G g Ohloseste (l5yslaS S olidl & azgi L
ol @i g JESl cuppoe 5o g Slgol 5l 65,84 5 Alibe og waz 5 g5lu g5 (8 Slgol 5
bt (K52 5 ch9el slahy, cDlelil dacs g0 5,00 5101 g o (5L Sl Comal die cl yo b0
2l 0SB 050 il 5 Sl Sl 60l P g ple 50 @y LBl slaasl
2 s 0 Sk Lol Jale wilgico (s S b glaaSis o g QLS GBBL L s sl
paasia Hlelid )5 4 5l ol sel)lS pll (sl a8 conl (glai0 IS (5590l ol 5 5lol 5093 aileles § Glojles
(D15l ol daygll (lpae) GEALSES 8 (bl slajls g 9090 5l oS S0 g3l ol cl 5l

Al 0 O s 4 Ligds m el (Jlail ailelu ol oY (ST 059 4y el



o505 5 oyl (slodSus 1o 5355 slodilol ;I 5 ,u5ores slosal, Fo/od/ oV riy

ov390] 50 Caddgo sy lolyll —V-O-F
eloibsn (ull coblbre g azgi b sl glo by, 5l oolitul 5 ((dj5el 0)l5e aiedan (55luoslel —
ol jo a5 3)ls 052y (S0 5 (5yll Ghsu po (bjsel il Sl glos 1S il el 3550
|, 595 )b, asilsty o8l S ol (gl ol amlys gl Lyl 5 ol o325 < ibignl Cotle )S555

sl oty w8 ol jlaz b ars s Co poe gleaiules lae
il i wlgie by ] Candy by 0 SKhos a5 il oS8T ol o]
iy dguts |y logl s a8 05,5 ol il Wb eyl e
e plovl Ghigal plSin 1) 6,050k o lse 5l (S Wb gl e
S Jes wilaisgel aS 1) asil ab oyl o
a Uy 5l panie gl | 5eellS a8 wil glaisSa wl (a0l adliy Slyime (so)S Siisel sl
2 ol ol Sedggus 5 05 Lzl 5 (b (chjsel aslip S sl i ol B85S (sl ame ) 5V 5 Koo e
g Ao 5 )8 4 Wil o (90l slajls Sbj,l il Co e sge
538 5 g Gls — 3Y slac e g ils = jeel I8 LB5gel 5L
angliie 35 9550 Ulgi 5 GRS el b g paseies 90T, (Ul 5 Gl pelas il o596l 099 51 S 9,001

g



&

e




@ omoorepeyman.ir



g% JFor/ /¥ Sole o aiblay g Coiol jpitio — pidn fuad

doddo —)-VY

G s 4 8585 5 kel GleaSd (gilug e 5 ile 055 5o Jele s bl £9050 4 g LSle 4z
S g Ol 45 S9die wrge w55 liS ST o 5wy (JWE Ho anly Slecsli 5 bosl Sl oy S
Jole et aidlay izl bl W) 6,5 mir job 4 (2505 5 ikl SeaSd (65l 5 syl Su e
s OLls ol lies b ooged 6 uSolr Sladl Gl 5 Sl 5 Sliges 4 o Shlud ol S)ls 51 olsi s
Sl als Sow Plas | Slals
LPLC/RTU ;i oolitul 5 e bogas (5 kol ailsbes G 8095 J S ads o,La] iy Jguad 50 a5 5boylon
55 (0l 00l S 5 55a 08 ailols G a5l epulas 5 J S bl (55,08 5 Corny 4y dzgi b g e
lolSl ailobos 51 Jale g ailay 5 olim o e aiie) 50 60l Sl 5l wilgie (o)l wlols e o)l S92
5o AR« ole yué widly sl olsie s jlaim 5 (6,98 pdlel ol b IolSCul ailols (Y=5-Y S,) 0S5 15 10,4
YD .S ) el 965 g e ] Dbl b agalge 50 e Sl Ll i b el a5 o Jgenn et Slaladl

(S5 el g sl slacslu g Lo oz -Y
0yl bl g sl 5o g (ol pblieo b Sam 5 (o2 bl ~Y-V

ane) 5o Jole s widlay g Cotel jaiie (ngad o ol Gl S Cupe dsgemman; o ele s Wil
blas 5 oolitul 550 (sial glaolFsls il bl 5 laSinn ) plolids (2505 5 o lal a0l (55lugi 5 5lu,Sog>
ol (55950 0y i (g3l 5095 polis aldS )0 pdscen]
@ Ol o D90 gy p OleMbl 5 (Spd aiws 5o o ) Slblre 5 S, Gliee <l S AS 50
Bl o Sl jlomepd 6 Siud s S olys (b aile) rmsb Soly> iy 5 Caoglie aile blwe
5 030d oS s 55 SleMbl g (o5 (el 3)lg0 o J S 35 e 5l cblis 4 bgyye (Sl 8l g 5900l (IS
O3l s (25l 5 (S1pbre (bl 4 Tmosls Jliil o (o) Jos g o Sojlail o 5 ) ' J5S
EMSn By 0,5 o)Ll (el o e 5 ] b Bl ) T 1S sl 5 (5l S 5 Wnools L) Tlaosls

Sl o be g ol JSogs slaasis jo (el 039> sla il 4

1- Sensing Layer

2- Transport Layer
3- Processing Layer
4- Application Layer
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1- Failure Modes and Effects Analysis (FMEA)
2- Risk Priority Number
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1- Security Logs
2- Open Communication Networks
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1- Data Isolation
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1- Piping and Instrumentation Diagram
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1- Reclamation District 108
2- Chinook Salmon
3- Afterbay
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1- Central California Irrigation District
2- San Joaquin Valley

3- Central Valley

4- Delta Mendota Canal

5- Mendota Pool
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1- Main Canal

2- Outside Canal

3- Ingomar

4- Langmenn® gates
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1- Fen River Irrigation District
2- Shanxi Province
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1- China Irrigation and Drainage Development Centre
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2- Société du Canal de Provence

3- Central Arizona Irrigation and Drainage District (CAIDD)
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1- Magnetic Flow Meter
2- Ultrasonic Level Meter
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1- Remote Irrigation Controller
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1- Supervisory Control and Data Acquisition- SCADA



rFr It/ od/ oV ol slodS o 15055 (glodilols Golpuws 5 oy lod = ) oy

YU NPT R JU-REX PRV SR I 2

Slolyz (olns gl g jo 5 s (g yteals wloles 4 jzme woyd Of Cuand )0 )58 (Ll gl AV
5 ol Slaali 650l 5 Gl sloailobs & sezme Comazn Sloseed 55,0 1Y 5 005 5 08 <0938 a9 9 S92,
5 oo bli 5 Sl 5 g ymeds wlole coyd ol gloaSid o Gbpme bl oaw cedy aslonds LG
Bl cpl o blodds 1ol coiimnd jyome Wajailel, 4 g 5,08 053 b 4o ,lid [, lKel a5 olas slaolSsls
(S 9 J5S 350 & ome J) D pdy o0 D50 rosls a8yl oo Jli]

aw Olsre ar (Slpbre s g ,l58l0 5 ltloces S aw a4 pulul 4z GBSoss slaabels ) esliul (ol
5 2l SS58 o Glabre j izen g Jlifley 5n )0 WS Sgo puyn Geb el (590 Sl Sy o
Lol 0als pol> glas lailinl ans 4 jeome 3! Jlo iz 0 4T 009y oogeS o ONSB

5SS aS (6950 &lge y0 bl oo ad 5 L o lasiy Sl s woyd Ol 045 slaaibels ST s
lals Erod] a3 &) Ly s 0528, a5 )0 4l 5ges sobitesl sty aibols 51 sty et Jlad yué loailols
S P el (6950 (laitdy ylw 9925 (Bl 0l Dlinge g Slanli ol az jo 510l (S Sl
ogei o ol 5l CoenleS b plo ly 5 285 a0 50 Glutdy i oo Slagasli 5 L& gl ol o0

035 Sl b Jloy gieol; Sl Glojlo b (Sislon Slple iy sbml (ogas ;o 058 O slaessy 5o
o g Sloj amym Ll 511, OMols 5 Ol w8 b wil b pl Coley pac g oo Joo s o el 0sjle Jolas g
JyaSali g g ymeali wsjls J1)3 JuS cog aS ook jlan bla slowd a5 4z b aasled oo Slgl 3 oMU o
ol et oo J7S Glaosls pliwl ;2 5550 50 (e O pdyo0 D)9 (dome O jgon laolliws 5 Slauls
el pogas )0 Sl 5 Ol e85 55 Cupae 5 ol )5 L goaxie (5 yeali glaailols 055 oo (5 p5laexr abgiye

33,5, o &l T sl colows diges & @ aS ol a5 el L enS S oo el ot ol ol
P syl P e R » el TP 9 IR GRS Py
ous L2l glag b 5l (& 5 -

&Tuﬂuiéﬂdbwhu.

ool abi B g S8 L3 ¥ ey oSl ¥ oriie Ob O by dils Vo Jols Sl e byl £k

63575 TFA S1Io £oamma 1o Sl oy ol cymels (sl 00t [yl 5 >yl 6 toals ailols . ablgo &S o S



o505 5 oyl (slodSus 1o 5355 slodilol ;I 5 ,u5ores slosal, Fo/od/ oV rFry

OB 5 b o (5 y0ali ol @
wﬂl: 6‘).: el ¢\Jl.>-d..~.a..a.a Y 9 )L..o..’ Olia.m." ¥ su)m A_JL’ V4 ‘ol.? asl> FA Lg‘)“) ulf)f ).Q_M.o @Lm)u] C}k

ulu.wi & UT S yroali dblw @

5 b (6 yiedls wlols bl o ooy oSl ¥ 5 350 b B ol dil> & Lol bl o Syl 2
OF (Jlosws =gy VFA (Jlasus (699,9 VYT lls Egozo ‘UL...,..;T JYSWRNEIEOW u_:] Ol &lp oads 1,
Ol oy 9 b OO g O Sluwli 6 paly 9 ol 350 @

Sl A Gl g S S (nl 50 g edww; lope e 4 Jb, o)Ll YO anie b glaaly el 0 35 0
| J.JAJQLS.Q‘ 4.)L>4.~0.~4: x_i: 9 UJ.?LO g_JL) ¥ ‘OL% aal> Yf ‘u] )L~o.: o&w‘

305 Ol S SHSL § OF Sluli (5 pu0ly 9 Siuly 5550 @
@llely JUy seben Yoo 5 0,kkes 90 aje b oS Conl srio 5 aled oSl Yoz g j5m i 55 0l
5 &9 JKiw j9y ugels srolx (s 00,00 Sl 0 @L;,o Slass ‘g»‘ 0 >3 y5lxe cla.w rali;.as a el .l ouls
Srply g el Sy s The 5l olr o (Sras 55l Gl 5 (3l 5 Jl belas jLid LIS lre eel
o 28 1 el o] ol s B0 5 b aoys F 51 i ol 59, olol > slia] <8 18 T by

35 )8 5305 ol il s peal, 5 ialy 58 50 JisS

o8 OS5 OF Sluuli (5005 9 iy 3550 @
Slgol 51 aslizl b g canl ot sjlailel, oML 5 T slolKal wlelis sl o 4 08 b 43 Sy ool
6&0&.&:‘ ‘LQOL>- ‘g_j h—’LAM.A.MJl) 9 LQ‘\S...NJ r:Lo.: ‘QL.NJ‘ 6LQ)-Q--‘ lbLo.: B W}Q 9 S laaslelw 9 6)50)‘.\.:‘

Dgd oo 505 5 S Cupde slalasd g (635 e D jpody OMSL 5 O slealBasar Gl

Ol MBS g O Clucwl' 6l 9 Sinl 3550 @
Slogwb > g cotsS S ool do S jLad Lold 880 )|l Sligas J,0S g (ol Cabl 35 50 ol

Ol o 2 yslien wald Aol 5 Ol sloass mhw o ) bgiuglyr 5 baivghe (295 5 625 ol



rFry It/ od/ oV ol slodS o 15055 (glodilols Golpuws 5 oy lod = ) oy

059 \'Y ;,JLB )Ad.fw‘ 0l Ly yaS u)LaLBgu—‘ Slaaewls Lsf.m‘)auwb ;‘).o LS‘)‘ LS)LS oliwlY&W ‘U‘J‘Q"

el 1zl > 5o
632955 (5 75T lemy (ool | Aoy 30 (g3l s 5095 —F-T-.

093 J5S 5l el d((mdge J50S) bl ©jgotr 0)lge cdel )0 shoey ookl )3 g3la 055 (j925 o

ol 039y 15 (5350 55 S8 5 (63955 @] el 5l pelslyy gaay 530 (0,5 Sisels g (pdg, « yiges S
Rl 0y oo 18 eslaiil 5y50 5 (b ;5aS jolin waige LS D S 5o Gl ULl leailels ()l
oy b 5 anl i Bas sly 90 J5S olfiws Gl esliiul Gl slapizmie peluly 45 3g0d 4y
@ gy J5 55 Sise 50 5 5hey (e bl 2 S5lae Slageey L Slesy sloolSiianl )0 05800 anogi 39 oo
e s sloolKiun] 51 B o s s 0l Jliay loolSi] 1o miwprbins 5l solitul Wi j4zme 30 S
o plowl locasy Collad jlne mhaw 51 Ol aldl ol b 35t 52w 5l 6555l sl e g 0 Jloy ol

1) el 00y ooliil (65,5lES i oy crolSingl o a5 5353 laailels 3 aiges wiz aslsl o .Cud

D950

9L i Glaoy (sLolmsl jo ;5095 gadilolw 3l (slaiges —Y-Y).00 Jguz

Jl E. b ol

Lol L el SeodlS SLL syl s ) bl 5o S Yoo ol sy —

S i
6,10 0 500 L g Vacon g0 8 olws L-(Glid J a8 slaan) je0 S o, 5l eolawl = o | .
\YAY 50 U5 4 s O S gl (PID) (sl s — IS oadlis g, 51 oolitad O e e

593 S U alaosls JUl g (29,5 )58 (59, 2 jLad S jleslinal  —
Sy sooliin] )3 (55lu)lS093 005 e ;5 3850 Slaoien 5l S —

Elidas T (520 cloelKiuy! 5 Lol oSl e ol dlace) Sloay ol 08 (glal> o —

whrl | U g ss ol 51 il s (level Sitch) gipbans 5l solis dlogsjo jolice sty — 6] A5 Sy (glaolSiy]
i g alo ogadgn]

\yag Sa SUrolSil a4 crald Sl 5 Sl (J S 55 50 4 oSl Jal -

Loy by Sog; axds 4 ol Jil gl al> po rislalo o g0 K -
OF P A 4iSe 99 Goi il laceey by JLESl pgo al> o iy, ;o (3 aime
Elallas plest CasWl peplas o) w50, 51 6l 2o
ggthe Sl oslatial 5 skosy ol 55 G O30 Djge & pS g azde> (b -
ko 2l @ pSojlail g 5055 1S 6ly meplz 9

1- Frequency Control Driver- FCD |, Variable Frequency Drivd (VFD)
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Abstract:

Automation of irrigation networks and modification to smart systems have the potential to save water
and improve flexibility so farmers can have better irrigation management and thus increase crop and
productivity on the farm and increase the efficiency of water and soil resources in development projects.

Lack of available freshwater resources and competition over these recourses requires a shift from
"crop yield per unit of land" to "crop yield per unit of water." The improper operation and uncontrolled
distribution of water in conventional irrigation networks have caused water loss and decreased
productivity in this sector. The structures and equipment implemented in the irrigation networks in our
country are mainly manual or hydraulic gates, which have limited accuracy and performance. The use of
automated and programmable infrastructure to control the irrigation conveyance and distribution network,
largely prevents the inefficient use and waste of water resources.

The need for fundamental changes in the distribution management and the delivery of irrigation water
on one hand, and the extent of automation methods and the multiplicity of conditions, the physical
infrastructure of networks and the variety of methods of operation, on the other hand, expresses the
importance of preparation of this automation guidelines. This guideline, examines the conditions and
requirements of automation that could be implemented in the irrigation and drainage networks, (does not
include automation of on-farm). It provides guidance on the modernization basics, concepts, and
constraints on automation, infrastructure design, SCADA systems, network hydraulic properties,
automation methods, system performance verification, and the implementation and operation of
automated systems. This guide also presents some of the well-known and practical experiences in the
automation of irrigation networks around the world.
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