L Ailead) Ciladiaally 38)ally LS 35030
o Ually GlSuY) gl paghl 385l

X
€.

> JHBRC
sl s 2yd o)
e

hg iy asanal Y g panll 3580

sl Cipally qupil) el AR5 cillaaal A
é.‘bl\ illaaag
) Bl 48E cillaaa
Glll) g3l
JERR




dyal pae dypean
dsifand) Clasiaalls 38ty Sl 53
plilly Oloal) Gigaal caghl) S.all

Yag iy ppensl (pual (g pmal) se<l
bl cllnay auall Cijally copdll slaal AAGN bl LASY
il sles AR cilless
AN ST
‘F/’\ sy




ih

ERIYEL PUe T ETYReS

PELYL

2ol pend) ilraonall g (8 pedl s CiBa) il

gyl e ¥t Ll Jn g i g ppsne ot JIF LT FLa NGBy ) oldl) g:ss; gl 3

;gm|wﬂlﬁ_§ Hrnd.;g;‘"»‘.% P‘QJOJL—IL‘&"-:I ;

(_,\-S-u-'flu@[r,.ay_l uS):J\‘::‘é.'ﬁE‘e. uw_-,,. '.'u-e_\__u_.g‘ﬂ"\q' 'JM'J!}“—J‘ elvﬂ
sf.—LAgJ‘_;

Cgad oo pdih 38 all LA Ladil s 7o At g o8 g adaall HLEN

seladl p olsaeyt

Sty Aaglali JSdly Vo he Ald YYE B, &y peanll a8 e

by i s presal Gen] Aadlall il G0 Gl V0 SALLY TV By gl 5adi SIGEN e
' el el s gl olae lanad Wbl

S PRR S R

Ul g LS Copant oo s 38 el B0 e (e iSall LY Bl Ao Lo Jo s

‘.L"AA‘;EJ}.;_;MW ;‘5);4.5_- J;QLI iyt sl AN idane MEDEN £ Ry Jerdl S
AR gl et u%alkpﬂiuﬁi_g-__:‘yi&p@i;iﬂlx;&agl

u PRAAI Y \w
LEYUD T YU PPNVORS PRV, JPRUN. .;rsu 2t sl mu; has i al A1 e Sadly a2
Ay el a2 N ey et F paliy L._.:__sml' -?L_ul danilll idesea)

atlal B bedld

Al e ela L b Wby o AL 3 sy Al Clgad! o S0

2 Tkl

FRES P L N I S 1 L"QQ demi AL umiead] glilg (A ng.ﬁ-;." L_‘,.,.l..-:_.' =y ol ,J ur
s il g dg il el

EEN

Lol B 3 e

s M wle g iy el 6:4 £ {.,.5 R

R

%ﬂlﬂlﬁ'ﬁ u‘:é“&cglé \_f. Pt :fj
\\azf“lw /‘avé‘il d f
el gide mtlase -

L"j/b;,gkﬂ'\l _{_M

o

i paalt Slealindlg 5B WSS g

G EE

L=k




BOTLL

L_;_)ﬁ_;‘ﬂm‘_ "u.n.u‘y Lg‘)ua.a.“ .‘._,S.“

gl Cilhany saall Cajually Lyl sl 45 Colhas L

- . lé)

) PP SR TN |

gVt claatalls 3 ¥ uadl

doria Y-

OSLl 2ae juaE Y
sleall Dgiul Y me T
et Copall £-)
daenanll Ciidpanll 0
slall jobias 10
idaa¥ slae V=13

doadendf oludl Y=

L gall sluall T—1-)

Zallall olaall =1
Al sha paiad Vo)
52 Laall bl A=)
Galadl Jlee¥1 Y —A-Y
AT Sl Y=A-)

shall jaae Y—A-)

Aostad) Aaladt §—A-)
il adge 9-A-)

el wige 1A

asall iyl jloal v=A-y
Sokll A—A-Y

Siball =AY

calzaall Y =AY
fuaally Al Ll VY =AY

\ ek AR /it et e W




ol bgydy pransi e (gpead) 3,
tj).“ LL!U::;AJ ‘_,_A‘a.“ u_,ua.“_, t_l_).-ﬁi slia 4% LLU::M J@

¥ Alaaal plal Lahsdl 4-)

1) lealy pSally Al Ly Vo)

R <oty Adhuall Bilag V=10
VY il ==y
VY Pl sl L Sl gme YY) 0
iy NP e R

v CEI PSR
W iaa N clhal e-y =1y -y
VY M)A!ag&! Sidadae VY=Y

Ve Aleall Jilay Y=Y 1)

Vi bl 1-v=y -y
Vi ol Sl s g by Celaiyally gl Y=Y =Y )

va BRUTREAIROR K SR BRI

Ve astl sadsay Slaiamall £-Y Y 00
V2 Uil Sl Ciliaally DS aall 0-Y - 0y
' AEYE T=T=Y 0

Te g 5 AT Clasaalll s 1 (D Juadl
vy (iniake} sl vy
AR samell e Lmpall YYX
Y kel 5!5_33 T—y-¢%

¥ ' 5ySall sliell Gildicaa 3)ly Y-¥
Y. , samgll fpe rayadl Y-Y—Y

Y. Ban gl ili e Y—Y—Y

Ii




wuwill

Cﬁ-)'“ Cildasag u.:-ha-“ capally )yl sbie 480 Clhaas 143

™

™

i

vY

vy

ry

v

ARY

TA

T4

va

ey

of

psanill o] Y-Y-Y

Distribution chamber cnsl h v-Y

saagll e ajadl Y-T—X

SV JEATICON S

paanail and Y-V

Lihall @iy el (Flash MiXing) aosdl Jaladt jmen £-Y

A et dalal
‘-*).w

Gl 1 —EY
u_\ﬂ_uugu VY —g—Y

sl padge dad o8 Akl Adiaa Aladtaly LY Y- - gy
Sl et BN Y-y —g—¥

Static Mixer Sgauy) Lalall -3¢

(Fiocculation) cays il alsal o=¥

ERCWY W u;_—._,,s.jl V—a—¥

san gl iligla Y—o-¥

prectll and T—0-¥

Ml Sl 10—

(Clarifiers) (i) 35 Jalal 1-¥
S

Al o Al aabsal Y11

Ll e il byl Ty

s ) Samy SiligSe £-T-Y

(Clariflocculators) Zpalalt dp8all (s flly cuy il pabsal 2-1-¥

(Solids Contact Clarification) ol cusilly cug 5l Laleal 11—

AW Gl il [ 21 ahasind V=¥

I



CA_)H L..’.tha.n_, (::u.a.“ LJ_).A.Q“_, A...l_).-.ﬂg aL_l.Ai;ﬁA:i Ollaas .\;\ﬁ

oo

ey

oy

Y1

-
Yo

VA

VY

VA%

Vv

A%

V4

Y4

11

Dissolved Air Flotation gkl _algal A-1-Y
Coladyall V=¥

Baagll e amyall V-V=Y

Gilad gl CC‘_}.!] T-V=¥

(Slow Sand Filter) ; daslt Lot mlyall V=¥—v=7
(Rapid Sand Filter) cull Lojil mlyall 1-Y-v—¥
{Pressure Filters) laaall Ciadye ¥-Y-v-¥
(SSeasialt JLojll) patadll Qi) clatye € Y-V -Y
S el et ¥V Y

kel Lol Ciladipe V-V -V-Y

Ang el Japll iladiye YoF—Y—Y

Jaraall Clafye Y-V -V-Y

(Soaliall Lol ) pefaadl) ol iy £-T VY
Membrane Filtration 4,591 Jia zei it o-¥-v=-y
el sl e s £V

fagmall e lgell A slie 2=V Y

Jadiall o5 S 1=V
Clalaanyl Y=oV

FEICAY PRI SRLEAR
ekl A=Y

slST ek V=AY

apenaill yeod 1=V —A=Y

(CT) A allaas pggie Y—V—A=Y

s 8L e 3igad Y1 —A-Y




C'D'“ QLL:.A_, lﬁ“"“ u_)u:.“_, ﬂ?l_)a:“ at_.‘wi-._l.—iﬁ Gillas e .:\..}s.ﬁ

AN

AA

AR

A&

Y

iy

41

aA

Y9

V.9

HIL

! Ay ekl €=V A=Y

CLO? il 3l ity gl 09—V —A-Y

AUV) it $50 391 alatinly juedetl 1-1-A-Y
g all oLl dallag 4 -Y

Al gl v-3-y

Adealtsleall LT Y4
il poall 2Nl AN5Y Aalleddl 350 7oA

pseraill end £-3-Y

any By o-4-¥

olacll e el AU VY

Coladiyall (it oliay dugll Aatlea V1Y

ay Maabi Qb alaell Y=Y VY

zelipall ot olpag @ gl (e paldZN By Y=V

Ciladp 3 s alsa Aadlas ¥V VY

N A

ASAGY alasaaill Masl @ GO Lall

sl v-v

(Coarse Screen’ Zeuwlll lisi) Zaile Y-V -F

(Mechanical Weed Screen) g sl cilied! aaste Y=3-F
(Isolating Bloks) sjalall SS1 ¥V =Y

(Isolating Gates) sjalall culiddll £-1-F

38l olidll 35l Y-¥

ol ilaizas ¥-Y

Slaaal _)1,_\3;! \=-Y-v




t&_)“ Cilasag @4&“ l-i)aA“_, lTI):I“ a\g.nl._ﬁ.'i‘: Cithas 2

\RE

VY.

VY

Y

Y

Yyo

vy o

YVA

LYY

YVA

VT4

Vet

Veo

YEA

YE4

g ol £-Y

ladnd) et Sldadae oY

(Compressed Air System) Jasauaal #hel) Aaslaie 1Y
el Zaghaie ligSa y=1-¥

o phbnall o sl ¥-1-Y

Ll ¥

Lmlay plsall £717

el b 21T

s slall e VY

A Galgad 1YY

cpadl e Y-Y-=Y

(Reciprocating Pumps) (:J__;}Lé_;_sﬂ)- it Claaell ¥-y-¥
cliadl laa) V-Y=v=Y

LAl syl AT

Ay 8l hesanalh Juch  alt Juadl

aarl cless B A it Gl S S mall V8

(Switchgear) Al el il Salaese X4

(High Voliage Switchgear) Sl il Jeds e 1 -TE
(lnterlocking & Padlocking) (&alls L V=YYt

(Types of Gircuit breakers) sl pals gl Y=Yt

(H.V) (Switchboard Construction) = el @ e el X-V-t
(Low voltage switchgear) Liaiell Japaal) Ui owe Y-Y—E
0 bl gl il cialy bt 3 £V

g VALY 2> 451l C“.)Jm Slagd el o-Y—¢

VI




ool

.la_g_)u_, ‘sIM.I umY (_g_}uaa.“ .)‘,S.“
ti‘)]l L_Iu:u_, (ﬁ"‘“‘“ u‘).\an_, l_l_).Jl o‘..u‘t.m.: uUa;.n .\.\lu

\Ra

Yo

\Oc

1ol

yo¥

Yoy

oy

Yo¥

Yot

yed

YeA

AR

R

1Y

11y

Ve

131

1y

AR

YW

YYY

VAN

VAL

(Ventilation 0

(Earthing) (sayfill 1-Y-¢

ol u Y-Y—g

205l Sl el Tt

Aol cNpaall g dil A -T—g

Y aaall ALY :41)_\';;]\ Y-Y—¢

{'s"appings) 3wl Y-r—¢

(VVindings) ci¥saalf ilsle £-¥—1¢

(Performance) cisal el o-v—¢
(Losses) ci¥snall 4 lpall 1-V~¢
(Temperature Rise) s)lall Asja g Loy V=-¥—¢

(Loading Guide) <Ysaall dyeatt Jda A=Y

(Fire Resistance) (aall “eslaa -7~

{Connections) = adll Vo -4

(Terminals) Juagll ciglgs VYV -¥—¢

(Cooling) W¥saall a8 YT-V—¢

transformer enclosure) “¥sadl ju P R A Rt

(Insulation Strength} Zsfssell Ji=ll (525) 348 V€V =¢

(Parallel Operation) 5 o <l Joii Vo7 8

(Tranformers Protection) Y gmall Aulea Y-V~
a0l Sl cDLSN ¢

o)9 e pyemaalt iRl Hlall V£

(Derting Factors) _saiddl cOlelaa Y€
(Voltage Drop) seall 8 sl Y—£-¢

CBLIE uadll s £t

B T



dag i, prasal un.u&. g paall 348l

cﬂ)-“ L'Z.!U:\;A_,UA.H:M L._s_)‘.c\“_, l.J_)fn]I DL_IA&._’@.TA Ollang .‘.._;s.’ﬁ

YAY

YAY

VAY

VAV

YAV

Y14

YY-

¥V

ing C.\‘\S_)::-..r_‘z :u_gli:_a.‘i‘ l—’J‘Lé-L:‘.:l.‘s.".e

el sl Aaae o

:Lc.‘é.c \—C“f

Lbalia¥) @ Uane 3,8 Y—0—4

At ad Al Aane iy e Foo—

W g_~_ ¢
L -

Ol e liale 22 ¢

‘L‘.fri RS ‘:.:‘:a.i V—o-—1¢

3

(Automation system)  Sale iyt JSal i 1-¢

(SCADA) Zuilyaliy aSaZl oo V= ¢

= ARl dyase.adll By miall Jaliag g llaally ol dag o 1 pualAY Jaedl)

£5) Eall Gl ilhs

VIII

lpally Aealslly Aalalt Loyl g

gawu'i'b L"i)La;'..e."'l paalll

Auanlly Aasenaill &5kl Jalye V-0

Adalza VY-

C-):bﬂ L RTI _‘.‘l.‘;:-‘l 2\.'.2.‘)4 T—1-2

gl Dlatas e w1 YN -0

ViY==
J\u:.;‘—ﬁ"] (;j:ﬁ‘, F—VY—¥{—=V—0>2

d‘.ac-‘)!'l C-).j:: :d'l‘-)‘ F—1—2

2l Al ye £V -2
ZL;‘/‘;MA.‘ Taayl ¥Y=-2

&j‘)-ull Q]hj ¥—-Y-2
Gldcad e Y~Y-Y-o



Jagyig adaral u»uSI raall 2,8l
té)]i Cﬂlx:.a_? el Gipally 0yl sl 48T Cllaa g Py

ARR

Yy

Yy

A gilly Neaall se Y=Y-v-0
olaally iyl F-Y—vy—o

BTN PRUAEPNLY TN S B O
lazally 3101 s 0=¥-Y-0

St et v-o

e AR U Y e




v

(30 -
" 1, )
1, boe ..h
A g

- -t

ot 2

n

i
?

B -



"

".'—;’.x.l.:...cl_} ;5.‘2‘_)._-\.5.4 ‘;\“S....;\J‘ J;\_')__c JJ;’.’LS.J.‘H :)'l:ad‘y:! ‘T._:‘ _)i,;’ _)-3-‘-“—‘ )
arenaill sl 381 Aol Aasl MRl (\' PR R (\' \‘r)
Cllan o L;_za.a.“ ihyeali plaed Aatal Cllaneg o T St A anh

- H att -

.
‘ s -y .7
Jridine Anadd ;_s:ri :;i!!' Py S




ih

-

el

AW W 8 e Leingd 3 plu) 5 il Jloe 3 AEaDG <y kil 1l
Ul Al pad Askis pula g na o6 O L3 S Banne g Bapm ey 3l ge 5k
Al ey, A o Bladly oubd BV AS) i Y 88 Cing: AAAWY Jlee Y i

-‘).LA.L_'
530l el il g Y Cogadd el S Al o oSl Gl ts g

;IL.uL \Y_..D ‘{_\J.u._.!'.lv;ﬁ)‘_g";g:—-. Jz‘);l‘l o ‘*“‘I_J“)-n’.ji ‘i-.-\A__..““IQ¢ﬂ.51 \.n}lou‘.;-;"“‘
P

L;..’.‘I_—'.lli :.“j_a s \“: L;"':" J.a_) L9‘-m ;..L:L_'E‘J- L{"LS__\#.) tl_J_P._J.‘) UA}LSP )'. H f.‘__L} b.ﬂ.ﬁl

':‘#_'i.:ll P, m_l!_j JLA.C\‘”‘ Jgls L;}‘_é-.,:.llj:._; ;‘3 S8 L:_‘IQ_L‘.\‘V\J:I J;Mi-f 2

-L;\.u [r “\Jai\i b ;' i 4'-.‘!!2 .“x_s.’-,_)i—).‘.! “,_‘\_\_5 g._}_q_‘IJ_u l_!LA‘L;\:I‘}"l C_z. u’-xll a3 c..\l
. Y i

¢—\—-JI_S_A_1.LA.M.~.‘L-\A- _/.._A:_l'\:.I‘-’
Lg_lc(-\_l_!l_\AJL_.)L)J__u .)l_cn‘;_g_xu_ﬂl i, Jl.ba.‘:a.“qt_pm\ﬂ «_m_g,.u JS_)».‘Ii PbLaS
Bl g Al il el Uipioss 2ol 5 580 5 %6 el 40 o i Lo il i

L(_ll

280l TS L eaS A Kpanat ol d_mmy@ugd;m!@
Gk o Sl e Y el 8y Cladady Sl o AR5 AL B3 g
el sl Jlae b el il B 53 54 e 5 s el 5 iy S
| .L‘.,;.;_A::mu& eyl
N AR R I T At PR R IORA I W SN L LK
A hend 5 Aplad u)l‘ S G esags (YT "-~’) BPRUR TN RN I
e ,_;; Andh oda bl 3y oLly nid gl (= el 2 S 4@.},&1 Al o
o SY a2t doe) 8 hasluadl Lild el 580 Fanlall das c_u‘_-u{}fu Jm
\_,_D} Gadle 5 Adna 0 okt e i b L 5 peienn Bl 2y o0 e 2y 4y Lo
el G e RIS Al
Acall bl pall s el S eSS0 anady slasle 38 SO GBSO i
oy G e Ly i Py (el s e e o el e alay
Sl sl 8 e o sy Al i o
o G2l Js s -
S Lelma sl )
-ﬁLﬁ'lJr <yl Hj;-gu-.a
G?&L@

PTG RUPEOREY QT

a—— P L]

e i TR 1 AP



SoY Jadll
Al o bl Al 1




JA Sl _ Loy penst ol (g pemdl 381
: Qﬁ‘)-“ LLLL:..A_, ulAa.al‘ Capaliy o)dl al*a@ﬁgl_kmm 7

SN Cuailt
AN elaal

Aahs Y-\

SN ,lud;mj\@&u&axjmj el oyl bl das "‘,or-l{'.s.w.a.a.giy___' RE
Aaha ol Az, ¢ hfiaally ol L aas Al Lol e cililpntne Jee iy
laad) Dl CVane ¢l ¥ clebaaiidy Jheelf by daatil o Lhena o dhalt dlandly
ol slpall milamty AnBal slodll Sobnsf jhecas cpspenclll ipactll ¢ eanctll
] Gggllaall afpedt coluall 2 b A8 ¢ (Bl Ta il culigil) i slee } A ladll puta
Aabiall bl gy 5 ) ‘_w_a Loy Adanall S LY Al adlead | adpell A an
el lhaalt lasaatll N dhea il (5 Lo Apll il daliee | L il

A Al Bleally Satll Blags A e b alall Balaadll

CASadl 328 AT ¥

pend gl Aiaad il S dae sl 2R 5yl o) 00S fhe el L35IV 5aa3
\.5_11...3 (_,,J "C}AJ.“ (;_L:‘ 43k ali _)fgs_\).cm b‘u,..t.a.";] (= LS’E" C‘L:_ﬁ.‘a.\zjb JJ\_%:\! E’.",..,jl‘ _)f;'.gﬂ .-‘_”.J.S_g La

<l 4 ‘_5_2 %Mi J\f.m\‘rgaa.‘]‘ ;L:j.lzau_.j _g.a.ﬁl'l .L:)_}.-J_j ‘a_ém@: L_J.a.u\)’ ;_sg_)a.g.c.“ _‘;f‘\l _)'l.\.kai Gaaay

csneall Caaally ol sla
slaall oledes) G 70

Lulise (Average of Annual Consumption) Aol lae o epll (DALMY Lo da iy
Sl psesi ol (gpmmel] 35S0 ] al pral iy D) Y ane 3L
AR a8l 3ann amall € yaally ot olse ISa 8 Radiiaeddl ypadsall Jop Tadd

Gal AndlSe cililbie 1aa3 G, g




Jt Sl : by piy aseeal Gud (g yaall 2580
cﬁ)n l;IU:;a_, ua.:.a.“ t.J).:.a.“) t.l_).n.ﬂ‘ bl_.!.djl._ﬁ.ﬁ Silbas .J;m.ﬁ

L]

dpaseatl) cdll £

Aapoiall Akl clalial 58530 S5 Cuay iyl alia S Ahaae pyanal o of a0
slebe il (Fopiall Zoball dgn poan W G Gljdalie o 2w Zaw 00 Y] Joai 50
2y i Lo gy WS Ahadll 3168 te Alaila ally prend A Lol proncit G a)

» Aleall el Bang g &
{ Laasis dapancill (aaatl) C¥oma 5 avercatll pund L) ws o ppemnsiill 2 ol o

- ot ong 4y zpansall aaBV] anlly el Aeladl (AN lan gt

Yomve dha ) Caad Aarenal 5y Aadl Jalie (po Aage JS Jleel i< o Cins o
) dgadly Aahadll A KiSn 5o Gilagell il YT panll pa BT ums A
Galall cie s 13 Al Autejl Bl anas A5l

e=h o e =zl pphd e 1) Aa el Alelall 2 ) dagded sae JE Y a30 @
vie ey adanall 4end BUadl ded giall Adedl) lalfia¥) Jaall diganadl 28UaY aas xe
Aandll (La ey

ool clipatl o)

gl el Slalinl HA0A 4G el Cipead Gl o sl Cline a3
e pp @Dl ol ey Aasliall ZAEH Cilany 3 23U A0S Blobia By5 s s 5060

Pl s e 8




S Sl

J:n_,_}-n:_, rs._\.u.:ﬂ um‘\i Lg_).na.nll .J_)Sﬂ
8_).“ Gilhaag u;..a]‘ Cageally il olie 485 cillans k¥t

i

aael

olia bdief Mo (g ipuad ol X V0T) M 5, — (s el aall X VYT

Dol Jand (L€l cdadipall Jek

b\.'a.u’\éli.\.'aa‘)_ab.

35

Qaigilt s

g Al (gaalgal

il lalgal

Cilaad palt

axa e Yoo B %A gl il W pe S 058 WY piall e

(G BaBa 13t oglhadt alpdl

saal (536 Dgtud aaally g @it sl a G e 20 sl aaa 0
Ll“is I

3yl Slasll (5505 Blgial ) agall Aasall 1) pasn 50 %Y. @
Lararail Adan b A8l 8 LS 90T a Lowill 20l

DL__IA.“ ;U:.J wilg ;\,_l.u:_):f‘ L'_:"._.‘_};.‘.! P LJJ"‘Sﬂ ui L ij_*.;\;” Aten (éJ_, -

et Y el ey lenal 1883 ¥ e J6 Y B Apam YT A

| s

0 o Liags Aol Y1 L ianall Jead ¥ 30 Sl Cilaanilly () 3 @
Al G5 Sl DA GG L A Sung VT il

s Y alan

Ul 5 Ge e Capaad sl Lol i (Guall Copasl + aps Gl )

Adle GUBR e pte

Al Gliadl (e e 235 1 AL} AL Gliad (e 20 Al
i) e il saal LAY SolSdt penatly Golal eadl s
%o e Y Ay bl line gt o Zale dhaagy chblgaYl, ALY
are 5alg) Uls 3y dAogens JOBaaly Adime o JB Y La sl Sldiadl e
bl Laad yas (anlyll gl Gyt 3 5aalyl Lo panalls um) o ganal

il o Ll (a2l A Ay i Tailind L ¥ 30 S

oo %00+ Aghlaa¥i cilal gl Adasall Ls 56 ol S Ll oy i 3 5y
lo dlddy gy il iyt dalye g (o315l 34Dy g5 pdall Layllaall A0S 45U
Al ya cpilite Guprime Ry el 48U Leighis 5y Laalt of ald
0sS5 o by Dol 23 50l plall Agad (5K ellh e OB Wla Ay Aalal)

Y1 Gl 1y (Prime) ool (sl ¢35 (g ol gl

sbeall Gilduaa ./

dadisal

Sldaadd e Hlaa)
byl Al
';_)S,_H olaadl hliasal

dndjall oy

)yl ksl A
RRERFCIA]

S i AT




J sl Loy sy ppardl e (gpuaell 2SI
CJ_)” Cillasag u_;.u:“ L—‘J“‘“J t_i_)f-l‘ slae 2.53.:3 Gllan e e

3

daa gl

ol e ol s Lo B0 o 380 pan ol o A AN et |

% ¥ . 4_}“ bng:.chuL_Ui ‘:H uﬂﬁpbwhzjbﬁbﬁﬂdﬁuﬂﬁb
(_,’_n__)éﬁ‘ sl tUai.\! 1.1'\:.5343:."5"! Slaca! Gayall paa e
%" . &‘PUMQ?QIW%MMHM\FJMJ

Ohal d 3aldl Ball a5 paal lag lly Al BN W Byt zidial e |-

oAl giial e o) 0 Jang Cuny Y]

05 ol conm (s L) sl Ui et L S A Sl el

COlela £ oe Ja Yy sl t*.):[é..! 378 e sleall jagal 3G Samn iantl P

Aflad) il .o

slaall sdlas -9

Pk o (M Al pae Apeens AaBall Gyl slie il i oS

eVl sl
PR SRS
i el slsal
Aatlall sl

e el V-1

_)Ll:.o:}” nL'.;.e L‘J.ABJ‘LQLJ:J! LQJL;@EE‘ ).:u,': U}S:‘ B l.L“ E.JJ.‘AA P Lb—i _)Lla.o‘y'l .1:2_5:9...-: C‘_J\X..l.z.o

Leazend JlaeY ailall 388 (s ey Al laaailly o all oy 2l alyeV 3530

-L}LL_mH JPr-LEN] ;\:zM}e]'l gla‘x,;b_)ll L.‘:'_)-H L)@b&i' u—°‘ _)‘\-‘éﬂ:ji :L_:.a Cya -':.‘,ELJYL:\ TE!S.U a\.é.l.\_‘jé:lj
DUaeVl olis gaead (Sash (5a N1 bl 3505 ey (Ayshanall) A BRUN Alla L oSayy
ool pabel A e 52ty sl

dakhal bl Y-t

5oy« bl ymy Lt Jadt LS Ay jilly et N g illy clalyly 4o by Jill s olia Jay
Orall slaalls 0l utyll jricmall Ledaay Lae Bhaliall lamy (& Lol )i 50 Bpadadl oLl
of LS Lpiilly Galladally ekl (e Ay 85 A8l dlpa Ao g5905 Lol V] ApilSdl cilaeasly



s il hs)dy paned e (spad _,si;
cj_)h QU::;.A_, (53..4]1 u)mll_, L_])fa.“ n\.:u 1:_133:1 CJLL;;A k

sise LAl vie S slelye 5y pam Callty Las Cogkll alyad T pus (5% ol sled) o
Al Al Figyhy 320y

ot Lea 2K ALal Aol oy B35l aan sl J o3k 43l el |

RLIN AR OUS-EWA! 5 EVE SR EY [ PRGSO B PR PR RN
hadll e aladl Jelasliddl i e
(£A) o8y o) 3 3l uladdl as A dpadand) plall ilmd Bidal of Coay o
AT aa ol laa 8 45,050 oyl alls aohlaal Gaaal b il sy, VAT 3
Slalh e e sl 5l cbaal sy eitlalndly (ol Aitall 3l 3y i
zitd s Al Anladl bl Huae Gatlad; e g ae AgEl diph i o Ciog o
a3l Aslenall Jidlaslf

ddpml slealf -1

O zrand (S alydll () Tonglanll cili ST iy a1 pdans Cand Al oLiall 2y
LAl e Adall sl e aldie ¥ amyas cidselt GUBAIL Giyad  lly slaall 3858
o) S poaily dbyaaty A e G Al o 1 Bl gl a3k aslh il sl
Al slall Aadlia s Aaill dlialyey adass Hil) yag 2850 ety e Aol 8l il

Axiially

dallall slalt £

sl Agat o Adall ool lias oo sl Adaldl cnaddl 5 Salud) Gl Jdaes aaiad
s Al sliall e Lgtlaltial 5y g 320N i Aallall Cpadly Cllamdlly e
Lol Sldane Ailiay Jiandty o L) Cadl€s o) 91 alaall dalas 00 I Ral 1 as Lo
Glaliall s2g) Hiian cyil e Leling Aundaidl slaall 288 CallSsy A35l0e adipe ()5S0 23 Adlidal)
s (g p el cpad Siiney Llla cilalia) 481 J:‘éjﬂ Andacdl sball jobias LS pae pay

Aallal sl jolas o A0 Llaltal pig 6 Dbl Glaludl slae)




b A g it |

AR AT B e < LU 111 e b St 8 A S e, .

T e i e ¢

Ao o

S Sl | ayhy ppans ol (gpmadl 3S)
6_).“ LL\U::MJ uA.a.aM t....i_)a.a“j (_\_)fn.“ alya a._;i.ﬁ Gllans 380

A5 Cipdll sl atlad V-

L Wy (pSlgioaal Lmall LSy LV 3oy a1 hasa DU Galia sluall €5 of sy
slaat 3 Lasdlg caalgll plaadly coliafsall ol daall 5)lys cdd Jlaaal daaalsaray
5 pealiall (gl sgan Al o8 el el dekie cluag Y e Y e ol dalliall

Ay Agyonadt Lulall Gliiatialy S5 1 i L

sac bl Ciladiall A-A

mraadll Mo syt 8 WiAY Laal Jlel djl}u ol leeWi sly L Leg

daleall Jlee¥t YA

Al — s phall Clasg gy et Lede iy (A jealiall ol o Raleadl Jlee¥) it
s Jsal eV PV pee lan gl o) Al (SLaYY apaaty gy i lgeslid (o
it sl ileas duals cpe oI S elg cRaratodl ZELN 6 Slai@Y) (383 LY
i 38 (N olad s S A8 Ciaay gm Aall JE ] Lol Capaa S Lenin

ot lagt A pllaall Aaaluadl Jlae Y1 sty (pSlgiedl Aps )i

§yall ALY Cilgall uaad o

e Y0 g s~ Y Red Tk a0 clilas o adsall 1520 Al Jleel o
S mst QLS elpm BB AR ) gy Bl N L e oalat) (3 V! e
cguainalt Aaglee Ak ol ol (AL saall adady (o058

PR l:}.laa. &C-L!__)@S.lﬂj-h; r.&):'. LL_'ULH:.A cd_).h u.né.aj.a]h ZLJ;;&AJ\ M)M ‘—_J\.:AH 8_) s
p8sally Bilall en laiimpe alsy Sle ) Ay S ol

Aef ol leadi ae Balia 8Ll (8 adsall JAID Copuiall doslas 4 Jalis a5



d;\'i aadll , dog g PXPEY unu{)’ naall 3 Kl
tﬁ_)l‘ Sl ‘_ea.ajl u)a.a”_, il sle 485 Cillana 4%

AN cluf Y=A-y

ilaliial pen Aghait) LAY 5 Lol SISl (gyeadll 2,80 Clfanal Conl Y gsadl 4
Anlay Lgery ol a1 1pandiipnl) spall st il G, 8,00l dggll Ay
(4D gty clalaly eyl

sleadl jiuas  V—A-)

D o Aalll oLl Amdandi sl S LY e elp 2l Sball Saim plges gyt i

iy oslladl clan sl ililitey olad) Am siy i peeil) Lot Adna (5 Apgllaal Aaluaddl i
CUUSVOREON - P VA [EVISC IO BPY FYR PRGSO - % W A CR S MU g I ) S LS PO
530) SIS saatl ol e paalt Adbaial) poialf clalal bl g e g ll 21K Aaa

O el — il saS Lo 04 plami Y

aakall gisa  2-A-)

dadt LS s e J,@\ LIS e 28D by sae Jue 22l adpe jiaal cally
A 3l LS gyl Atlall afpall 5855 Amucatiall gall ey Lliine 4500y g pliadll
ol Sl3s) el Silgal Bl o Jpemally Slal 138 plial) Ayl il ClllaEi
Ly Diluhy e e Slgadl ode 4l Loy o(Aall 9l — Aanalt By — A8kl Llsel
il (3 leadaatind e (o V00 (Mpa) 32l b ol ya 55 a3k LS 2GS o Jpemal
o (200 30 ) Ol s s o3l LA s S, Al sy (b oS Al n i
el agaa Jady agal K Ailcal iy 0 il slall el 2 laY! Slalis)

23l Guls oSalf shall Jas e

A i




dj\’l Uil g ydy praal L gyl a8l

doaall aga  T-A-Y

ahalyls bl ani pe Ansaall il Mol dadasall oLl 2856 ddane adge jlial die o)y
Al ofpally oyl Badly Aanall 555 e LN s 8 5p0leall A falh iy el
r Yl ad il ol s

Ao L faprael) Aibil e 353E0Y Lrud Ll apte o dilie L 005 o o
Al ol Cilie e a B il

.t \ " -t 5. O N

LA ‘.._.U.u:.a:.! L.rlf‘""“j‘ C.A;.L.\ ) d\,A;!JA“ S Ll et ol s

admg b Al A0l and i dagdadldl e B 65 o e

Hiioe Anpaell hpeall sl slad] slelye o
ahoall Gayl jladl V=AY

o5 Aggalt ypaalls Ay sl Amloall Jihally Lba VL Aalidl adlpall (e Ao pene Gdys 230
Josliafly L aayiy 7l aipe (K daplal] e Auladily

Gkl A-A-Y

Fdand) L el ALY Aihpan] Cilaanilly el o sh ol Tapell Bl A5 o s

dihall A=Ay

sl I yama e 28l slaall i A g

il ol it olae (pe aladll A sg
ALY hme e pdsdl o

ALy AL e Ly (s ad gl Jasy U




cb)j'l CL\LLI;A_’ ‘_,’A.;ajl u_).u:ﬂ_, L_'AJ.\:” alﬂ.nsugiﬂ illaas Jén.ﬁ

Slliall v v —A-0

EMLQ:%AQJL&J.}L dehﬂ$f@y%&wﬂaﬂ_\ a_):‘“\‘y!‘;‘] “ua:u: : .‘.,,?:H

(sde 2 (PAS e algall Dl (gae 3an3 Gy Glaball 54l 08 M psa )yl aciadll

Gau)leO)mﬁuS@ﬁ\agd"@sj(mM A.J):ua]‘) G_,A“.\MJ.IM‘M)\A
_)1\..1 (_Lo:; _9‘ __)_)_5.4 il u...\LgA_J _D\_\ u.qd..... i _).;.“ [:c. \_1):_:]\ JLIY‘ Callane
VI Tuagly el Tnd ) adlpalt e e gl sl

Ball cbaalt 1 Tamad Diadl disdiay i oA dyms e S o
el bR M Jpa Ll Gl Ak e

il e ) oS 33 o

Y e e cn 430V CY el Bt @

Adid ol Gl Y aee de 8 350 1ns @

dasally dgiull cildiatell Y Y—A-)

o 23V e L Ul Shiidl fe aell 48 &bl jilias fe o aadl

.
Gl gl Al Slan sl eVl

oo izl o Aad gdl ol gl < LasW) cilyi (DA myn clagaall Hali Ll o
St laanilly ddaadl A5l

Ahadll B ldhs o leedid (Pla bl J30 pe 20l elygll S5 3 AL @
Al Gleaailly Unpsall 230l1 e

o) e dam Loy Ll Gleaal o GLIN 5pall selayl 530 by @

Aaaall ) Gaall 2Ot ki shaey Aaaall 3l cilillie SN

b By sl el S i Sl e eBa ¥ 5a St o o e
a2Vl BV e Bll 53 Slea e By g el A pualis e eyl




C el sy aeall Cagally capdl sl 445 Cithas 3%

Gamally L 3lpally oM Bl Aaladl ClaLa Yy A Jakady ey, 2l pilyally
A

Aooell plalt badalf 43

Ciloaaly Aol Soilfy Jaill Lo Cladaedl Lo Laaall el Wbl JiZy of Lol
i o _"l.‘.c,:v e _)‘L-_\:\D‘}HI L_,’_B Y g cZlaliad e Landel) Agall saaad L b u_lr-
b L Al L)

cdsal) Aiasall Gudally A salt olialt Capuiag Sl Angaday adpall Al 5a5ls

. Al Gyl Al il e 0

Al il e adgdl Ales @

Al Adee ilan g Al HKanl Ay canliall adsl Blolye @

Aalss JYL Ly gl sl e

Al Jleel dalpe aesd L Ahalia¥l cobiagh mmislelye o

Al clasy oSl laaly aaad v ) alis Jsse e GLSSY! B syl e
sl

Jleet dagtl &y o sa¥ cilinadl oy s Aanl Glaag o dralio lilis &l iy @
Adlgealiy Jirdilly CoS 5l

Ay My Sladpdt Jrd elie Cpen 3K (o vl peall 4825 b o

AT Rl e paladlly Capall Aggu o

Lo J8Y 5yphall Julind Alall slpall Saatind fe Lealil) Al illeliad) 355} caay o
Aaadll Jabs S

Aahaal) alpall opyad) daidiall Adpkall Wieads Aaliall (el Hdg iy @

sl Al ChLaa¥l e hall TPl heally Clandlly Jondll jagady byt cony 0
ol oladd Ay pumall Ay nlall cilicalpelly LeS s€ang Soall aaanilly Ay Saally Agalis
Astiall g alall ol el

talind e ey o 55 lay Aiiad) pugll eV las) Hlae¥ 33y of cay e




gl ey aaall Gipeally Cpill else 45 cillans Lim

oSl gl (Sl S iindl € Lo Y lglesll Jaghd Joba JiS ciny @
Lot SLY e e il el slasily A3l
Adaa el cilan g A Jaem ol Algpay 350l Hlecal dnaliall AN 500 ACE Laydads @
Sl ebagall Au vl laa gl ylie o leaally 4 y5layl Sladh dlagl oy o
Sy st
Sasasall Taead M ilimal) Hlany e Al eSH ABUIL 13N Cilaayg wad slel cing o
| kel
Slaa ol (he s olaall A0l i (P Adan ) AU el IS S day Taan 3 ®
Al damite yile lad pds8 ey of (o ehamdll Clakaiell (g5 Basall a3,
sl Blly Capally dle wayaaty bt by )55 O e oI ey Gaent Gl
LY L
ordl 05% o e AP A Cilagar 221355 aisall Usa oals pee Ball) any
DN Gipmie e p V.0 o B Y g Uil Alad 3aeey LS Sl Jlesd pa
ol

sl Jeas Jleef JlzeW) 335 o gy o
dslaally 283l A8hall Jiluas Y+

a\.;:.m\ :L.'@._'a ilaag sa'““j c,l..'x'l (5_\.9 ,.L.m..&l FEIV-T ‘u.: Ls_.n ‘J:Jl ity MLA;.M éaﬁfﬂ u.l\.u.j.z .....as;
L_l).....ﬂ.l W :L.\_sla:ull 4._5;...@'; ).UL..AJ 5t 4__:333]\ Ay Slaniag t_};a.-_..'.;ﬂ'l L Gl re
el Llal ey Sl e ighilan

pSailly A8all Jilag Y= 4 -

oy s pp 0yl olie A0 Cillans (B pSaSlls Ahiall alk alasid cre eatipl) (padl
o Uyl el Labaal claagdt i e sl (LY Aanally i) jualial
Daal i sl ale) Y Lalia 5S, A8ae callSs Jil oyl Galida 3 JreY) gl
Ay dibss o Janll Jsees selog 48t LS L ) dieiil Giblee e Ades (51 jlad]
nay L CllSll aysg ol il Gyd Gt o deall e UL 4S5 Aatiall Sl

AR




¥ Sl Ly sy prerdl e (guadll 2580
éz)]i Sillassg Lﬁ"‘"“ Cayally capdll olie 485 Sldane 18T

Lk Labagigf ol Lalagigh canai o gy 0008 ol eloadl cldasa (3 pSaally 48050l eué-"‘

o3 piall san g Colillaidl

Lej (58 hamsy Sgnl Jlaxid e Ul ciliny (s b Sailly Lhal ualic sdicsy
adiad ly actuators cobcidl o controllers ciakidl ) indicators ciliysallS 4851850
S Wy Ll Genis Lo 308 ay damg iy ol e o el
Ll Ly — eyl 3y il 338 o land 3 Cladyell Cipact Jrne cilaliieg
ot ol el By s Sagane e (A BpS Slaa, 3 Jdeded S pueumatic
PSeill iy g agam ¥ Ll el Aplle b pasi B 3 RENT Ul (e

Y S Alaaldll Jadn A
alall ==y 0=y

o sl isolating blocks (Lealt dd) (e UWle 055 5 8hala SIS e Gl a3 @

dale sl cms Cpasie Bae 8 aSanl G, Aaldl i o by ¥ 00 Gl

oM Galalt e lzel Clailey 4aile alea aday @lld bl LS oy LS ¢ oLl
(e of astll e Sala a5l ) sl enny palatiay s Taal

REUVE STV I P Saall Cilaleslly isolating gates Sialall Gllydl aa3iud @
5,5adt sliad) mun Dldma e Y-V-Y )

vie claal Sile senal SEEN eadl shealy condl 5l slae Gigdio Gl 2305 @
Cpaddl aa e Cagecadtolads)

S glsdall e la 8 culancaal) Jiad AuilpeSh o Agpadt syl ol Clelena 22305 @
Aslgeall

drant CY e ool Gl gyl daglat e sliall Gy Jame [l Clilae 23455 @
Al Cligladll Cile s das b aSadll e 2o lid L il )

Y



cj‘).“ LLIU:;:.A_, ua_aall a_i_)aau_, L_l):n.“ nL_n 3__53.'\'.: Sl ..\,,\33".1

Cillg el ¥V =1 4Ty

i el 3%al sbaall Jp23 il b a3l A e g Aypall Jaall Gl adsisi @
el e Jases 136
AL A jugh Lgllead ayisi b oSaill e o BN Chlaghl a235.5 o

cladpall £ == oy

- e b -

-L,:.A,—}-‘-:_):l‘ J_“ 6}3 o.l:\.aﬂ SR VLY S Tere] M k..-\‘A.::JmH C_L.u.' L:g_;ﬂ L.'_\La‘_,,c (:.}a.:h.u:! ?-
:ic_;.w uﬁ {:.S.:AU CAM)A“ GJJE. 3_}_‘9“(1.0 L_':J'c a‘L__‘xA.‘l‘ L5 paal Jaza Q.IAL..'.AJ Catolae ?55.3“3 @
s il Rty PN
[ 3

e 588 8 aCanlly apatl s Sl gl (DA Jakcall 288 Wld Gliae aaa55 e
cSladpall 2l e Adadladll J6lhy alis Sale) S el wasdg filter run gl el

Aga Y AN 6 -y . -y

Sanll 3k e Aaadl A0a000 pLall cileS 8 pSanll puiall iliaey Slalge 22355 o

Bl slall Slaalla pie Al Gliallal Clasg 2
Apell Llpall Jleels (5 bl 2o (Ball (e gyliay Jalae Jiad At llpdl p2805 @
' EPIGARE

Aadyall oleall cliidae 1—1 =Y =)

Gl seaed (SEH Jiadll 3 Saill Gliiaddl cmw Bl Aol Cagate Dilie 2235 0
Chall s e Ogaiadl GRS die Gkl

amdl el LS puell o A5 o At Bl Clelenay cnall Gilelaa 3305 6
Aluall gkl eV b

cDlallal Gyl Janal Jazially Capeaill Joea gl Slalae saill e

VY




d_;\” Saill 'L‘_’_)"‘%“J?:"‘“"‘::'LJ“"":Y Lg_y.aA]\ .J}SH
cJJ.“ QU::..A_’ Le.aa.“ u_);aﬂ_, LJ)&J‘ slio 485 Gl LAt

Pleadt Mg ¥V 0=

Galsally cfpal asen dua Lo Lgad captl slas oy 2 N1 clangy il €y iltie pren
o o Aen 5ol nly Ly ly Jea ol (8 W haialy ABSQ Qi Cagylay Aem il
eV il gl

aalalt v—v—v .=y

olie A0 Clhne dile dilasy el dasall Sy bl i 381 ayag adpe 2jaa5 o
Aflal )lpally (o 3l lallie XSy Sighl e il

e p®r 08 JBY Gee o 5S uan joaall e ald sliell an (s5ie 32t @
LAl b 50 Bhlie e comdl sl e ¥ e a0 Yy sl il oLl s
slaall 3asn laal 41D

pabasia) a5l Jsd ated Jaadt ie Aala Sabea sl daebs 5l e (S5
das el Aalell algally Ciga3l

3 bl e Al Slasg) Olael Jaia anad 35y oAl deudy olie] Glaile i @
(316 L) laaay

Ao 2y el e Asuliadl ciliilally sl aains o

il Sflag oM el ciladipally cligpall Y—¥—) o)

N ol bde e ol Aglan s oLV Sutead Alae s lihall G el 2553 e
s adly (e 22 e 333l Gy ol o) Alatall Glilandly Jrell 5yds patui @
cre sl Aleny il Aland atyadd dpaiially Aty daall lalkiall 25U

CAaladl Al e 5l A B of L) aly Sl Uaaf
a5 Leilend clihally Cladyally ClB s sall slaall opuia g L alle Cohay pdd @
cpmeatll o gyl e lgday) Al paiadll

Vi



Js¥1 Juaill . kg sy presal puad (gyaaall 3K
Cﬁ_).“ C_I\L:.A_s u‘""a'“ L_I)u:n“_, t_:_)..f'ql‘ aL_u:\_‘@.ﬁ Olan g _\;_m_';_,

5l cliglakll Fo ¥~y (o

Al Sl iy a3l e

Sl aes delaall AL ol by Aaladt llall dolaally selaly Aygel Jils g o
RESW-A/ [ TN PR U S P L 3 PRI RS AP N

DO P S PR Y IO

byl vie A (g ell) moAll Jiluy uis e

il salsas Qldaaadl £-Y-10-1

LJ.E_,:‘-M RIS JE. a\__m.ll e, 5..:- L‘J“_a....'aj BRI 2\._*&;.‘. &j;)“ (a..\.i: Silalawa ?M @
(AsleSl il el el g Uuil) il elad ladl

cliaall il Gl xe climd] Glead Sl 3l s Gleall sead axiis e
s Lg:x_.gw &D}ﬂ‘ J;L‘.u‘}d Z\_ddbdi Q‘a):\_...ml'l Al c.b..gj‘ Cre ual;:d‘ Silelasa fnm L] ?
e ol 3013 A 3 Adlen Cilolih 00, dis laday) ; E

Al <t Claally ClSmall 0—¥—Y -

o hagia o) aealt mlaadd G SLall ol o el il am el sheal Sladnud o
' bl e

oea ! gy Jail St sl [l aabiy ciliaally Al e LSl 3455 0
O Al Al 3 bl las 4 aliae o5 Jsal ases (3 oy, Aalal
RERA

Soft ) byt A cilS e A5m Aoy b oSl b Alentiad) Al il plazind) o
-(Starter

13 (Variable Speed Drive) culasally clSnall cilepus 8 oSaill Jiluy olasio) o
Do) Aalall caen

Beliay) b oSall Pl abasid o

e L nnd g Ui Gipn die goyfshall Chalpe i A pSaill Jilg plasial

e




e R—

cﬂ)” CJU::;—A_, u.a.n.a“ &_ﬁ_).-ai'l_} L_\‘).J..“ alﬂ.a ;\_,L—‘III Cillang J_g.l.'ﬁ

islan ey ol Gt of olanall f Gl A s die 4l IV (il padind o

ahl
-1s

@bl Bk IS mal Jieds cilie d3ad laa aladiul o
REN R B SR

laghats ¢ Loty Tt ) 6 cplelall dpomdal Lleal) ity Bhenly Clane 10 o
Beay! 58y5s Akl Alandd Jaall Jaliey OVl ppen o Sigall Al danal!
2y SENY iy 5dte . sl Coped o Lol e Ateal) o LN 130 A

.E}')bia“ O e L;

14




3

A Jaadl |
Al Cileramatll Jlas
L5 gl s 4y




Sl Suadl Bypty et e (gpaall 3550
tﬁ_).“ t.'.'.:Ua:.a_, ‘_ﬁ.ua.“ L.J_)uah_, L_J_)SJ'I bl:u :L;l;.l:l Gllane .L_\Bﬁ

A Juadl )
80y gy A laganat)

dabe b Aeaiional chan gl slady ans Clasy Gperenatl uali maad I il B g
. .E\:,Sél ! ‘_’ _.:,,__“ ‘.__11” R ‘i_\]n 1:-..-\*

el Cpaally sl pudse A ddal Gllaliidly el ad 258 () paall ;s
A O ooy o e Ul Jals ol i Ighady adgel 2K sl 81
mttaally Aol il Leill anal il (o Lol sy 2y 281580 i A
Y el Y aa NS (K) lSiaYh g pndi aabell e il Silagalls
et g ey Bypanalls Sl Sl alE Clad 30 5000

(Intake) sl -

paagll ce paall V-4

?u}ll:.qli w‘ Qh}aﬂh 2&.35.{3.‘1‘ Slaae ‘_7‘.! .Lé_)_‘:.a.m e n".:m.“ d}bﬁ_’j

alall pladil Y-1-Y

E'L-,\.&'I L_‘__’:. lady slall jhae Axsds Caus e < Al g ¢ 22 Lt Oy &i_,.‘i Bde dmgd

Alas ) dails

Pipe Intake 5ysbe 2ale —f
Shore Intake | <t b
Submerged Intake pane ale-o
Movable Intake (Jatie) cdige daleme
Floating Intake (Gl) il 3ala—pr
Syphon Intake YR RICAKEN LS

VY




S Jeadl

&5_)1‘ L:JLLL;.A_, L;A.-a.” u_).u:\”_j l...:_)a.ﬂ‘ DL’LQ :L‘gi.ﬁ Ullase .J;m.ﬁ

Pipe Intake

JER N KA

—

Al g il ol (8 IS Al Y (b3 e i S o 5ule e 3 )y
Jiall ol Wgan pufeadl o3 585, Lieddl Glgadl dijeay aaa3y £ BN e Ty

Lo leie Bo2ela

dlSuLa

u.n.‘l‘ f""’.«.’ aliia M'Luu._s‘ ﬁu.\.:.la u‘...u.a

\..

bL'l.a.“ L_J_,u:hn

COARSE |

. NAVIGATION 1IGHT

BANK LEVEL

‘?'L.IP*-
i

O - A R .
|I 5 ] =
| BED LZVEL i SRM LEVEL AWK IEVEES ‘
- - = = E '
BRIDGE TH
e N | Lot e S [ e e | et s S ._@;q: =
Lt ppme Ll ] | 1 [f L L, == ﬁ—]=e‘Ea==
e i g’ T T T 1 171 %Egg: =
G, — o === g 1 - | T — — Y :
i ey T | | D R T T | | 557 — . ____
e D M | i | i | R i i
%;_u__n_ f«ﬂ_l-._ﬁ__‘!' DA | H e .
 Se— | A | 1 ) S o i |
i —
| EED LEVEL E | SEBERY LFVE], —=PANK LEVE
_ — l L —_ R o R
PLAN

cu o gaala L_f-}‘ o (‘: Yo L;‘_}; 1‘é-ﬂ-*:‘*_)'-‘*-ﬂll) Ganlie (as L;‘: é)}“ul DJSS l.'Ji

Brpwball 3ale (V1) Jo&

o T

o deaVl poes Gy (Wlaadd) aw v e U Y Lo p il ge o 0sSas oal)

YA



S Juaill Logpiis ppana Cand (g paall 2<H
tﬂ_).“ Cllasay oauall Copally Copall slie 480 cllaas 1y

Aol ola A (dad e o L Al 8) Jall Sipay dges huag i paal
Sl B e ads i a2 ey Lazg 3Ll Cagusliag

el o s 3a3h e ST palpal) 588 Sl gmall il s Alla b
T laleall 39y LS celdll s g 2ol Gae o JBS Cuny cygeiall g
lasil Jsa bleaally

opelsall d Jls o Aadlall Apliid A s pied Gl gy

Aagalt clanall 3 sl HSG ) ek sie ylaliae Claas gy

i sl (Agf adle S 3y o0 Wiy ) S jslan e e S ¢

Qs Cis¥ e oadans gk apay Jlaial dla 3 pudsall Gee 304 oS
- Alaal) AU opall J5i el Jaaal die Aaals Salsagl dislil Cilalye a5

Shore Intake hlad il

T
v

Aol Dl (s 3y2han A (gl (e o 35 il il 000 3L 0
e gt 55 ¢ S 8 0nle e 0S8 (A oliall e Jilae GBS ol
Lo Lot sonate 0 gl 3] gy 5, Sall s Liall licina 3l b gy Slall (el

(YY) Sl pmgas

Y4




{s_':lf'x.'ll ll ‘13_5_)‘1_3‘a;'m'uﬂ:‘uau-nSsr Lg_).n.a.n“ .J_,S.H
Cﬁ.)“ QU’:“J ‘53-'-411 LJ_)-“‘MJ i—l_).-;.“ al._;.a :L‘ﬁ_ﬁ Slhae J.:u.'ﬁ

> - Pump Room
Secreen Cate Value Su_mg\ - B E L,
Vo & Bead . | "
| e T ' T |
Hpl -} R e I s I = Lot R
d =1 4 "=
BN a1 B 1t ‘Q’ai i o
7= v ] !_H = 5 ]
?—- 5
ELEYVATION
=
g
==
= |
= i irans, Lines
i
= i
B
! i fnfake Condudls P .
L
PLAN

(hlal dala (Y-1) Jed
S by

cliiadl e sy eladl 3% e Syenkall Jie Ju Y o

el jrdge daghd daling e

Oe o il il 3 5yl Llually Gl Al lodl 33l a5 e
(316 L) fna¥ 2 cadiall (o canadl

Jaghal Al Clialpedly calbiza Bl aaldl e Al Ll e o
Chhal clfacal Gl gk aeall Ciyeally copal) slial Aeddiaal gl
oLl oda 3 Ay

(4h astle 3 sy e Lay 98) Lllal o &b pibae (o oo dumy oS o o
caoal adaaly|

led e s ISy Lnal) il Jloy wonee pied 2l G At Joe @
Ay puell Ciluadyally 490 cildlaiall

ladl M Jpeagll A51SaY Jila s 52530 i Jae @



S Sl : Ly yiy paenad G (gl 3,
el sy aall Capally Gyalf sla 485 cllaae i

Jiadyy Gl Jio (padane Sl 3pay Jlal s (F pulyall Bee Saly) (Ko @
- anll LAY syl Jpda aial Joadl e duals Galgnsd dsebpl cilalye S

Submerged Intake jseiall alalf -z
e Al Ui Asghaa gl Sl raell g8 b Aake Sl 5ile e 22l <y

A {-;G_)’I d‘\S.J:‘}“) Eég.azd‘ Per cL}.cJ‘ _J\J.'...u.a.a Al ‘éd ‘z\_\“_.‘:_j i pmaa R (.‘;_QJ-“ :L’UL.A_);
.(D“’f 5N

— Sl jualse

f
T NNUE e

i

R ENRNERE NS
/ Vo

T
i"-/é e //,'Z///
a

AT T A

/,/7

T L A -

(S 7 dpaill) spaialt 3alal) (¢-Y) S

AR




S Jaail Lagsdg prarad s (g pasll oS0
fi Al clanss anall Cayaally il ol 4 illaas 345

forird) gre) tpame® 25 e
) PRI S
A I - I

e sild &

aleed 2l puts—a |

BRI avally o pani T

T A Rudey =W

=T Tman B —A

VP FLE ST ER)
DEESE LU

(S0 g 3palll) ) panal) 20kl (oY) Jik

Sl Y e ddlle alead dsagdl (gaal i Sl asmy Ala dpal 8 Jais Ve
sedgall (A slaall el 3o lag

gl v dad o olhas iSSig)p 0 0

gl MV Al 8 slhadly dll Culan Y el bis el 395 e
el palse 4ngd o Glle alual

coliedl e 3l eladl 3 %Y e fpsalall e i VT

Pl Al (el £ 8 Cusaiie e Slels bl Cipuie Jiud 5y pulall ans oS ol 0
LS cadhall (gyaall Clabasind g ajtaiy ¥ Layy (o 4,0 (e Lobsfal) canlie
 iaalls 2alal 3ypube 345

ol pudge Jaghd Aol @

¥y

. 7 o eemo i B T



gl ey oanall Gpually (il ola 488 Cilhae 345 g

" Movable Intake (Jiad) cipal iald - L. &
aall A Yiee (Flexible Hose) (e ashsd oo ile cinu bygule o 2l 585, *

E.—LLAJLIA CHL:: ‘aLl:u LH; d}.o:..n_} L—s..i..\y‘ bLJ_AH - gula sl Als.\J olBaa 4:\.._1‘.5_1 L;'é’J Lf‘L"M _, .(
(1Y o)y UC8) Al Tl G Sl bl Ay ndyesd oLl pdas Lo "

-,

QY‘.A LSJ. \J'! 4.05-155_“1 LJ_J.AS:! Y} . Ghbﬁ\ »._5—1; d_l.ﬂL\M 1“,;.'““‘ u‘n—d’! 41: $ g .J}A_’ (,"-_'-:'1)3._3

aitall dalal cla gl rof ol

cdpal aladl (1-7) J&a

Floating Intake (wilal) afladl 3alali -~

Sonsd 4alle L €h (Gl dondisl 28Tl it an] 35 iy Laxie Sl aalall iy 3

e Byl any

Sl e ly Taal Aaaad (Sel L cufslial) joliae jhas mll is o o
el oty gk 3Ll el Glica Jga e

il my lee 2aldl elasty dam) el datiu) M oslad jpaa seng @
Adaaaalt (33l

cm Adlall 5ol I el gy 8l 4y oM Ll Al ade lsal Alla 6 e
Ml ddge 2 bzl wih ooy alsall Jishl e 2 Les 3Ly 30N daas
Agil aae I il olall Jra gl

v




' gl lanay gaeall Cipaally oyl sl 455 cillna 1i5

oo gl ae S ohiall agadia Jolg olaall Crguie ol (s Bl (pS Leie @
AL g aallel eVl dda e V!

Al alall glall Jabha (pile) Al 2ale alatin ofe 4li Catlcall e 2ally Gadlas
AL (g plall B oyl plae A illana e

-

Akl oylaally Slei¥l 8 AUl Tl aBlial Ao Ty 2l

Al Ly Al olall Lol dautie dilae p L3l e el o

NETEUUR P FIRI
Sl L Jad el 1 4 Gaed e gl el g Jesey of 050 sl
el b 1

Ailyesl Al plas e b adsdll S of camg sl gpen (4

Aalat dedl Al e G e Gob A S ol e

ol gBsall 058 o Jmtyy il Bkal Aaliind olae€ Al iy CuS 5 o of 0

arecad) Zashl ke (Alal) dailalt 2L il Sa

e Voo JBY dle Qliall s Ao giias (@lidie) bl (e 232 e 580 £l g
to M e Rl Sy Al (o3 Jaue¥l G o iles e sllaie 2

(Chalsall) ablull o

Zholl 1Sy Lple giles A blall 550 s gllaall bl (e palalyall gt o
Sl andll hdad e Bleadl (35S ol e T Oe JB Y dlan o il
Sty aabalill 2935 of Ao oladll sl el 95Sae YO o JBY e

Aayeall il ally lual) Jee (s 2Dy il
i 28 Jlanl Y (e ¥ Cums Lellghl Giliny bl Ja pyend cangs
olaal) Cipasia aadl SLie 1 8 2890 30 aal V] Lolall Sl pnia o

Vi




Sl Sl Jagsdis ppancs el (g adll 3KH
7 tﬂ_).“ C.\I.L:\.A_,Lea.al‘ L..ﬁ_)aa!'u uﬂ'l aL_:.nZ__:iﬁQlLMa;xsﬁ

=
-

Ll Hlpdtplyy (2 535l bl Lk dae e il e g Jaday
JaY el et 230 pea Jla¥) g L Jllyg 0201 (633 colan B ety 6
A shgall dusladl @ 28 ael 8 W ey L %Yo e

e dailall dlaall o

A e gl adaladt A0 10 Sy Taay ¥ 3 il s ladad (e piaat
LaS il s Al BLaddt (S8 poncmall Liada S ilic adaile Aaluayg
.J}QL_‘. L_éu‘is_.}a.'li M*&prﬁ

Cilaalladl @

LS RV 0% pavadd) Tide sty cilaalldl 1ol asen platil oS
JE S5 B it ey SSIG ppaccl 5 pmp0 00

Ay dgudy Cladia v

G S b L ipete Jind el dage (S e
tie (S) eidl Ges Jiy Yy Strainer oliuae; 4pallall

S= D(1+2.3FD)

s

(o) Asellal) Cons 2D el Gobdligli)l S
() amaall Aa A Cadl Aasil ol sl D
F=V/(gD)*®  Froude number 253 Jelee  F
VAN 5 ERRS PO P Y

e pa gilali e g




Sl Joail Iy siy pranad e (g puadll 3
Cj_)-“ illasag LsA.na." LJ_)—LGH_’ il slia 4uas Cillaae 2udH

RS 1 it e

agalyf A A aadl cldll v

NPSH wiapall okl i Liall ey ) ol o3a plasid s oy
2 eellal e 10F Cilimiag 3y Loy Lt NPSH o o)\ Ll 2 Uil
(Vacuum Pump) il g55 e raiead ilalla aladiiny dssliall 45,50
’Q}_}..\.uLn el gAfJL‘a.“ _).Lag‘-l'l L5 3 ‘_\_3.5!3.0“ bL}A—“ ELB:U'I RN BLC—J)A &=s

- S Jlee Vi dliais L LS ol Ga

4yl ZBhuaally Aualdl) aiilly puleally ulaall ©

U PR PSR I LA LA W PO Y 5 [P SIVERURERW- S T A
03y bl pallyd Bl £55 (e 0955 el slaell Jsmmgl Al
comlaall 38N 3 3500 0a LeS Leio piiaall slgall Cliialse

e oelsall 30SH 3 Sl LSt el

ccpelt a3l bl a3l e )

Jacy ¥ 3 Clall e tdgeliall dgale

daeay ¥ 52 alall e 1A

Aglea Ak il (aliall ol ot Sl e g 2 Assell Cliayl
Yoo e Ji Y Addy sl pdll cofpu¥l aadll ghad (e dusla kil

i

DN N NI NN

daili el sl @

Jle W) macat 5 4Bl olyeS cila ) el il JlaeYl SY
5 on oS ol olall B 5y peiall BlyeSl DUISY Ll casSll 2l
Asles Dapu Ailyesl s €5 Sy «(Marine Cables 2yl <LK
Ao L) cmlie (€ any 13 olaalt gyme 1 dals ol el 22T 35 TP 67

IP 55 4l

A




S Saaill Ly piy sl e (Spaadll 35S
&l Cldasag enall G ally ol olie 500 illana 2

il Sl Ailuall JlacY (golall (Sl o

oo JBY (Gl uiew Gl ENGH @le g Al mld e
=) o S gy peSl g densy AW Je oy Sl e (1.72)
Gl gl kS s V2 e JB Y ew dee pe 2L a2a s (Y

S filly adlaall

Aaljiad Al Y-

LG Claadl Aleall daiall fe slall ais 38 e palddll (Ko L w4
A oS gl gl W) S neite ML sda o Gadig (ealially Sieelhll)
o Gehiy By iy ey Sodlll e lede ley Aaiedl [y VYO sl
rems (AY) a3y Ol LSS ol AL 3 ldle caalgl g pal aaes 3aLall 53

A prenatll pavadl s g e JS) Berenaill <yl lasy L 2alal a3 23l sl

LSleu gl o Ugens 5L 12

Sluel Sl s e Kyl il ) el 3ACT Gpaladnad Jai Y 23l L3
Aall Latell e ebial 32 N o B sy Syl cugll el asle il Aai
Ailuall Jleeh d g S, laedlal)

Y




dagpiy pranad e (Graall 251

chSl ldaaag ‘_;a.‘a-“ u‘)-a.uj il e

il Janalt

-

..-.__ =il P

o0 { A—A) IPYST

ROLLOH

Himd

v it 1Sy D0d

JHOY UM CISTIS

BUS YO\ s

TVHGNVH

3dld $18IX11

" vaanyH

mm 3 dANd SNISYD

! 11dS WIHIA

1
|
i
i
1 ,
1)
_ , ] INVH)
|
4
!
L

s IHILHOIY

YA




& ‘JMW‘)’ Graall 5,0

gl Clhaaay awall Cipeally Gyl

Sl ol

| olie 4005 Slan e duh

g T ee”

w30 (a-v) eyse e

TRE) ST T o Tuae G KIS e SR IR

fr OYITR Tl R Qe A D
T raga T

& iy e

RS E A A A
§ el o

k.. _) sl

§ o7 e

¢TTOE T
OSSO+ G

p AT N e Ty el

ey

N. Js)\.? s

|- o

B e
o
Lipe?
§ o7 o

SR A

AR



S Jaailh dagpliy pracad ey (Gpaall 340
ij)'“ Sildasay “_'u.a.“ L_U..n.a.“J ot pull olae AR laa 1an

aalah Skt 9o assncl el Y=Y

cgaamatll Capaill die Aldle lgaieng Bule ¥ Oo JU Y 3MA sl 2 e

E R A L VI PON RO W I P v KEN VA VWA PO QR VA [ PV
23l g sal 2ol e W A 2yfp V0 o

G b Yy &fa 01 G Gl sie palpddly lall Wil Aol JBY e
Al oda d el

S ol Gaal I oaagg ooy Abled s Aot )l il Cls S e
sae DSl (8 Aeadloall idsall dagladd 236Gl dagydy paecal e (Gradl
PR - UC PORRES WA P - I VSR PN P YOS PRS-

K Seadl dad 358 ) Ao (A2 Qe Bia o 20 2l Cla o ki »
380 W el (Sars ¢ dsall lialey Aealadt Jghaall e Aald ek S
ale DiSad (B Raadiaal jeudpall Tagladd 3Tl Lagds mees e Sadll
Aded 2aadl asall G jeally )l

Minor Losses = YK*(V'/2g)
3,500 sbual) Clidaa 3l T—Y
30380 Cm Q@A A-Y—¥

o) Al Siang W Lgaddslaall liaal cans atey dalal e Laalil s Laall Jlin )

(e

Sasgll clig€e Y—Y—¥

slaall Cliae 2ae o Gy JCAIN Aol Albiae 05 Cuay Aaludl Bl Al e Las
Al Raagday 3,0




bﬁ_}“ C_'lu:n.n_, ‘ﬁa.an t._n)..a.“_, L._I_):u“ aL_n Py cadan J_.gﬂIl

e...uddln u.uni Al |

Blelye poe Aaasanaill aled¥) 1t adly 35Sy ¢3S0 g (Kl ppaall und W a2y
ol aes pmpis @llhy fdl all Sl ¢ 16 Akale cilialls (€555 0

(Distribution Chamber) ajd 5 v-Y

3angll e LAl \—r-y

Pl g el ;;E-J% Gl el o leasys Ll 30 slall Cldiias Lhaas (e olaa) (L)
3aa s SlieSa T-r-y

3aas JAN e Randay JCEN daspes) Auilshad 59 Aaliall Llujall He i e 3l
&Ah‘_’ ~_l)...u..a_53 _)L)A L:Q:'J'Lu‘"ﬂbj ;l“...:.,_).qn_’i il _:P.) _)..J-.ub.d .‘.Ja.l_,i..mn alsda
(37 JK8) Abdad) Slew il A DU Sl 2o jiseVl 8 Y

u'f BHE {”
o S i
4 1 I
—— i | i i

=
[

1
1
g —

: 2
A i‘x_ :‘\:\‘

i
L Y )
N 1 :
i
TN Y]
VL AT g

F7mrr

XTI |

SECTION A-A PLAY

s i (A Y) o<

AR




R T

éj)‘“ Gl ‘_rx-aﬂ uJ“‘"‘J Gyl alie 4335 Collaae 235

‘a.n.uad_ il G =YY

e ® o un Y aykd e

Ul ) &fp 1,0 = 00 o b zghm Cligyall 350 judse b oball oy o
(e Sy el Jd Rgse dge (o Al 0

a8 Sfp 08— 000 o Lo gl Gligpall L0 e Aol dnju
H(aaasdl i il 3y palt Sgall ALl

AV e JBY ESdis e

G sladl osuiey Aa Wally Alaial bt Uiy daed lam 360 sl 2 e

et
40LaiCl) g palt (Flash Mixing) aosed) BIAD (aga ¢—Y

Ll asa M lesdlalyl oyl syl ) AT 5yl Y g el salall dila) 5y
aliy uilade (S5 Lty 5 Sall olell ae Adliasll Spallfzaladl Jals yinjiy ¢3ilae a5l
e lagd bl GHlall gaal dadslly ol Sy

Gilaral) 4560 eLall gl aa Al Aoy Ag pall bl Jolin oyl Wil dulee oL,
Sl )l Aala] 565 ) e lis g Bl Aleal slgd piet AW 3 panall g, el
copall xe oI el gal) JIY e dRBa ) Meas 4 adla)

vY




Sl Jaadlt Jag by prarad ey (Gpadt 34K
Cj-)!‘ Cillanag ‘_,_uall u).a“) ot pall slie 20 Cildas s 145

o sy
T ma Tyl

5
: P LS e el
[

i i

& palt Jadi) was (V- T) Jgi

apedt Balalh @) V-

:Maﬂéﬂ\@tbaismaﬂlhmtwemj

Sl Bl V-V —i -y

pome RS oS dend (als asa oliilg (auiill ) sl B seady peedd o

ALy plly oyl ol iloeS himas e Al Jals Aol DS CuSy ol
A=Y JS8) A sl aa dalilly 43V Llee

AR




Sl Jeail Jag iy paanad uusl (greaall 36K
Cﬁ_).“ QLLM, ‘_‘.Aa.a]'l i._n)..a“} l...{).‘.'n]\ alie 44di5 ldana kY1)

Gagpes) S0 5yl Wl Hladiuly 4y el dljaty (SOl Bl S of oSy
(VY=Y <)

RIS A SHL T A

3 ity EFEPT iy
Ao el (KOG s (@5h (VAT KS
! pdanall) b
4
!

o gy NI Jyaally Ll sla Ry e cEim Al A5B T U Ve = S s
L 53 el (52l

MSM@;‘&&AEA SJ})AJ‘Z%JJ
LI ol f_;
1.Y0 5
Y.\e ‘e
YoaV Vo
\ A
« .4 Yo

ik calids, T Ve e o b pdm (G-Factor) desull z55 ded e
gAY o e ol paldl ohp depu by @

(ol DR T/) T on e el ki e




Sl Jadl Lagydy pranad gy (gpadlt 3,0
t!).“ L:JLLIMJ L&A“‘M t_ﬁ).a]'lj L_:‘)..:Ji slie 405 Olaae Juan

sl sball Gee YIY (M Y)Y a Galil Gas pili @

e 8 = 0 o e T g el RS adge A obdll Aepu @

5all) L%Ve e Ja Y oled Jelaey (Laldiud) Slgsh€ 2 = ¥ e BN dlaaspi @
(af Sy vor — Yoo iyl

Aoyl B (el Al Sl Bags 550 Sl 438V g50n e

! R

Fadanalll Shlua

o L i) Akl 5l Dl s <
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where

p: is the water density at 20 °C = 1000 Kg/m’
d: 1s the propeller diameter in meters

n: is the number of revolution per second

P: is the theortical Power in J/sec (watt)

k : 1s impeller coefficient

ﬁﬁi&ﬂlcjihjq@é <
G=®/pV)
where
G: is the velocity Gradient (s")
P: is the theoretical power input in (J/sec) (w)
V: is the tank volume (m’)

1 : is water kinematic (dynamic) viscosity. (pu = 1.14 x 107
kg/m.s at 20 °C)

Kinematic (dynamic) viscosity = (Viscosity / Density)
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where

R, is the Reynolds number

d is the propeller diameter in meters

n 18 the number of revolution per second

u is the water kinematic (dynamic) viscosity. (u = 1.14 x
107 kg/m.s at 20 °C)
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: power imparted, KW
p :paddles drag coefficient
p - denisty of fluid kg/m’
; A : cross sectional area of paddles, m’
VP

v

relative velocity of paddles with respect to fluid, m/s
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Hydrulic mixer: P=Q. y.H
P : power imparted
Q : fluid rate m’/sec
Y : specific weight kg/m’
H : head loss in mixer, m
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G=FP/pV)"”

G: is the velocity Gradient (s™)

P: is the theoretical power input in (J/sec) (w)

=Cd A (Vry’' /2 = Fd Vrwhere Fd is Drag Force

V: is the tank volume (m’)

i @ is water kinematic (dynamic) viscosity. (1 = 1.14 x 10" kg/m.s at
20 °C)

Cd : Drag Coefficient of Paddie = 1.00 for flat up to 1.80 for angle
A: Area of Paddle

Vm: Mean Velocity of flow of water = 0.45 - 0.7 m's

Vr: Relative Velocity of Paddle to water =Vm 7 Vp

Vp=2(22/7) rn/60 where nis RPM and r is disctance from shaft to
center of paddle.

s \aiall Cilgidl) ananal

G =.gpH /ur

gravity constant (m/sec’)

density of water (kg/m")

head loss through basin (m)

is water kinematic (dynamic) viscosity. (= 1.14 x 107 kg/m.s
at 20 °C)

T oo 0
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T : retention time (sec)
H=h,+h,
h,=LV*/C'R
length of mixing channel (m)
{chezy coefficient } =70

Hydraulic radius (m) = wet Area of channel/ wet perimeter
mean flow velocity (m/sec)
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shiort-Circuit Categories
IEC 157-1 has two categories of shori-circuit perfermance outline in table12.2

Short-circuit performance Rated Operating Conditicn after short-

category seguence for short-cireuit circuit tests

meking and bregking |
capacity tests

P1 o-t-¢o Required fo be capabie
of periorming reduced
service

F2  o-t-co-i-co | Required to be capabls |
" of periorming normal
service

o|

Represents a breaking cperstion

co Represents a making operation followed, after the approprizte opening time
(or immediately, that is without any international time delay, in the case of a
circuit-breaker not fitted with integral overcurrent releases) by a bréaking
operation.

1  Represenis a specified time interval

=iy IEC i algel [ER RSP - T B e as (1 ) Jeaadl sy -
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Temperature-rise
Type of material description of part limit (measured by
] thermocouple)
Contact parts in air {(main, control and auxillary contacts):
Copper 45° C
silver or sillver-faced ()
All other metals or Sintered metals (2)
Contact parts in oil 65° C
Bare conductors including non-insulated coils {(H
Metallic parts acting as springs 3
Metallic parts in contacts with insu[atﬂ]g materiais (4)
Parts of metal or of insulating material in contact with oil 65° C
Terminal for external insulated connecticns L 70° C (5)
Manual operating means :
Parts of metal 15° C
| Parts of insulating materiaj 25°C
O1l in oil-immersed apparatus {measured at the upper part of the -
oil) 60° C (6)

laced contacts.

neceaslty of not causing any damage to adjacent parts

[S]

material la impaired

The experession “silver — faced” includes solid silver inserts as well as electrolytically
depostited stiver, provided that a continuous layer of silver remains on the contacts after
the endurance tests and the short-circult tests. Contacts faced with other materials, the
contact reaictance of which is not significantly altered by oxidation, are treated as silver-

1. Limited solely by the necessity of not causing any damage to adjacent parts.
2. To be specified according to the properaties of the metals used and limited by the

The resulting temperature shall not reach a value such that the elasticity of the

4. Limited solely by the neceasity of net causing any damage to insujatm materials

5. The temperatureriae limit of 70° ¢ is a value bassed on the conventional test a C.B
used cor tasted under mstailation conditions may have connection the type, hature
and disposition of which will not be the asmeas those adopted for the test a
different temperature rise of terminals may resuit and this will have tc be agreed

6. May be measured by thermemeter.
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KVA | XVA | KVA
50 | 315 200
68 | 40 250

8 50 315
10 | 63 400
125 | 80 500
16 | 100 630
20 | 125 800
25 | 160 | 1000 etc.
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Losses In Kilowatts at operating tamperaturé
No load 1/4 Load 1/2 Load 3/4 Load Full L.oad

Oil Noload | 2.8 { Noload | 2.8 | Noload | 2.8 | Noload | 2.8
Askarel . 26 Load | 0.6 | Load 23] Load | 52 | Load | 9.
Silicone | Total |34 | Total 51| Total | 86 ! Total ! 119
dry — type, 32 Noload | 3.2 | Noload | 3.2 | Noload | 3.2 | Noload I 3.2
156° | Load 08| Load |33 | Load | 74 | Load |13.2
L Total | 4.0 Total | 6.5 Total 106 | Total 16:.4
Epoxy dry- 32 Noijoad | 3.2 Noload | 3.2 | Noload | 3.2 | Noload | 3.2
type Load | 07| Load ;3.0 Load | 6.7 | Load |1i8
Total 39 | Total 6.2 | Total 8.9 Total 15.0
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: Tesperature Maximum
Cooling :
Parts class of temperature rise
method . ) .
insulation (°C)
A 60
e E 75
W.mdmgs (temperature Air, natural or B 20
rise measured by the F 100
) ‘ forced A Y
resistance method) | H 125
150+
Cores and other parts
{a} adjacent to windings- | All () same values as

for windings

(b} Not adjacent to
windings

(b) the
temperature shall,
1n no case, reach a

value that will
damage the core
itself other parts or
adjacent matertials
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Part

Maximum temperature rise {(°C)

Windings:

Temperature class of insuiation A
{temperature rise measured by the
resistance method)

65, when the oil circulation is natural or
forced (non-directed)

70, when the oil circulation is forced and
directed

Top o1l (iemperature  rise
measured by thermometer;

60. when the transformer 1s equipped with
conservator or sealed

55. when the transformer is neither
equipped with a conservator nor seald

Cores, metallic parts and adjacent
materials

The temperature shall, in no case, reach a
value that will damage the core itself,
other parts or adjacent materials

Note :

The temperature rise limits of the windings (measured by the resistance
method) are chosen to give the same hot-spot temperature rise cannot normally
be measured directly. Transformers with forced directec oil flow have a
difference between the hot spot and the average temperature rise in the
windings which is smaller than that in transformers with natural or forced but
not directed o0il flow for this reason, the windings of transformers with forced
directed oil flow can have temperature rise limits {measured by the resistance
method) which are 5°C higher than in other transformers.
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K;= Initial load power as a fraction of rated pwoer
Permissible load power as a fraction of rated power greated
than unity)
T = Duration of K, 1n hours
O, = Temperature of cooling mediun (air or water)

K; = (8/S)and K, - S,/ S, where S, is the initial load power
S;= Is the permisable load power and S, is the rated power
Values of K, for given values K; and t

Ki=025 | K;=050 | K;=0.70 | K;=080 | K;4=090 | K;=1.00
£=0.5 + + 1.93 1.83 1.69 1.00
t=1 1.89 1.80 170 1.62 1.50 1.60
t=2 1.59 1.53 1.46 1.41 132 1.00
t=4 1.34 131 127 1.24 1.10 1.00 |
t=6 1.23 121 110 | 1.16 1.12 1.00
t=8 1.16 1.15 113 | 1.12 1.00 1.00
t=i2 1.10 1.09 1.00 1.07 1.05 1.60
t=24 1.00 1.00 1.00 1.00 1.00 1.00

ONAN and ONAF transformer : 9, =20°C

Note | Innormal cyclic duty the value of K; should not be greater
than 1.5. the values or K, greater than 1.5, underlined, apply to
emergency duties

The + sign indicates that K is higher than 2.0.
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Assuming the same service life as for continuous cperations ar rated power and at an
ambient air iempetature of 207 C, the transformers may be subject+d 1o 2 load ovele as
shown by the curves below:

. > SRR
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LN o A [
SR 1 e Tt v
S . P
. B L
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! I gy e in : R
Lergr A T
D12 L h g r
0 53 N TR
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The curves airin accordance with the IEC recontmendation of 1972 which permits a hot-
spot temparature in the windings of 140° C

In which :

Kl: initial load referred to rating
K2: max. permissible load referred 1o raring
I durztionof K2 in h

In certain Cases the permissible overload obrained from the abave carves may be limited
by the tap changer and bushings, therefore if it is intended to opera in the Transformer
with aload cyele involving overioads. rhie hieight of the latter and the nature of the load |
cvele should be stated |
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~ Material* S ] - Firepoint (°C) .
Silicone liquid 360
Midel 7131 310
Cast resien 350
Class (11 +

* For comparison purpescs mineral oi} is 170°C Askarel is non-flammable
+  These dcsigns are virtually lire proof
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: S | Radratlve (Kw/rn)

Silicone 561 53 25

i High fire point hydrocarbon 546 361 .
Epoxy resin - -
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Code c Synibols Connections
() annection z
Pnmary | Secondary | Prnmary | Secondary
winding winding winding
B ' ABC ahe
Di0 | (AL | WA\ | AR | A
ABC ahbhc
¢ | il

ABC ahce

D0 A&C a

a

e
m
o

=
3 &

A

0 B b
Yy0 AJB\C an\

A

=<

DYS A%C ¢ b % ahe
- a
5 Yds AJ]?C e<J, }g_g m
2 .
5 |y Lo | oKy | RES | BPE
B c a ABC
Dd6 a%e V m
c~ 2 | ABC
o fage Lo A
Db AAC “(: m abc
B b\_ ABC abhe
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b ABC abe
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A | al2¢ | A AAA
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Kind of Cooling medium Sympel

Mineral oil or eqguivalent flammable synthetic 5
insulating liquid

Non- Flammable gg;nthetic insulating liquid. L
Gas o G
Water w
Air A

Kind of Circulation

Natural_. N
Forced (Oil not directed). F
Forced — directed Ol D
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Current ratings and protfection for cables laid in air with rubber, PVCX or paper
insulated conductors, in accordance with NEN 1010 (2nd edition). Art.-152°

.\Dm?‘na:l Singie—core cables Twin—cere Cables There and four core
cross Cables
geoclinal Highest Highest Highest
area of , = S .
copper Cnr.rent - neminal | C urrent nominal | C urrent nominal
condiictor | TRUNS value of rating value of rating value of
the fuse the fuse the Tuse
mm- A A A A A A
1.5 27 23 24 20 20 i6
25 10 33 31 3 27 25
4 32 50 40 33 16 35
& 65 63 32 =0 46 33
I8¢ 88 5 72 63 62 50
L4 113 106 34 30 8 43
23 150 12: -- -- 105 160
33 183 160 | - - 123 100
50 2390 o f - - 133 125
70 280 220 | -- -- 193 160
as 3318 313 -- - 233 225
120 285 335 - - 270 230
130 440 400 -- - 310 230
183 500 4390 -- - 345 315
240 383 500 -- - 383 353
300 670 630 - -- 423 400
400 790 10 - - 480 430
500 SGD 800G -- - - --
625 1040 1000 - -- - -
200 1200 - - - - -
1660 13460 - i - - - -
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Current ratings and protection for cables laid in the ground with rubber, PVC or
Dager insnlated condnctors, in accerdance with NEN 1010 (2nd edifion). Arf. 153

\:f:;a] Single—core cables | Twin—core Cgbles Th_ ere acnaliﬂf:sur core
e | | e | - e | [ e
chﬁi: éi‘“ ‘Current | nominal C'u‘rrent nmmﬁ;al Current | nominal
conductor 1ating vajue of rating valaé of rating value of
the fuse the fuse the fuse

mm? A A A A A A

1.5 24 33 36 25 23 i 20

2= 30 30 38 23 is i 3%

4 o3 &3 50 4 45 I 235

é 82 30 55 g2 | s 50

i0 ing 100 90 80 78 63

16 143 125 120 109 109 84

Z5 180 140 - - 130 123

33 230 225 - - 1355 125

5 203 220 - -~ 195 160

70 330 313 -- -- 245 223

o3 420 300 - - 203 280

120 480 430 -- - 340 ils

13 350 300 - - 333 133

183 525 5060 - - 330 200

24 730 710 -- - 4860 400

300 833 7160 -- - SR0 00

406 083 900 - - 613 500

200 1120 1000 - - - -

623 12G0 - - - - -

8§00 1500 - - - -~ -

_100g 1700 -- - - -- -~
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Cwrent ridings and protection fer cables laid in air with (cross — Linked

polyethiylene) insulated conductors

There and four core

Nominal Single—¢ore cables Twin-core Cables -
cross C'ables
geo.dma] Highest - Highest Highest
aréa of \ G R .
copper C un_-ent nominal Cun.-ellt no;nmal Cun--ent nominal
conductor | ™ ting value of rating value of rating value of
the fuse the fase the fuse
i’ A A A A A A
13 30 23 30 25 2% 20
2.5 43 33 40 35 33 23
4 33 30 32 30 43 35
16 75 &2 70 63 60 50
6 100 80 93 83 &0 G3
13 133 160 123 100 103 S0
23 185 160 -- -- 135 100
33 223 200 - - 165 123
30 270 23 - - 263 160
70 350 315 - - 255 290
93 400 353 -- - 31¢ 250
iz0 180 460 - -- 355 313
150 350 430 - - 403 353
183 613 - 300 - - 450 400
240 745 630 - - 505 1340
300 830 716 - - -- -
440 1069 8GO -- -- -- --
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Current raungs and profection for cabies 1aid in the ground with cross linked
polyvethylene) insnlated conductors

Nominal Single—core cables Twin—core Cables There and four core
cross T - Cables
g:::h;:l | Hgnest | Highet || Highest
CO?P‘\-‘; Cun-eut pmmnal Carrent nominal Cufm_ent nominal
conductor rating value of rating valueof | rating value of
: ~ the fuse the fase ) the fuse
mm-* A A A A A A
1.3 43 33 33 i3 31 23
2.3 4832 50 48 i3 44 335
4 §2 63 63 ] 3Q 37 50
4] 103 RG 82 % 72 83
{0 138 128 112 ion g &g
14 182 180 15 125 126 100
25 240 00 - -- 163 125
35 290 230 - v 193 160
30 3690 313 -- -- 243 200
70 440 3335 - - 3ic 230
83 339 450 - -- 370 313
126 600 500 - - 430 35%
i30 690 G390 -- - 483 400
i&s 790 710 - - 340 430
249 ezg 360 - - 600 300
300 1030 3090 -- -- 67 630
400 1240 1000 -- -~ 775 710
300 1420 -- -- -- - --
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Cwvent rating in multi-core cables laid in air at an ambient temperature of
25°C
Current per core in A
Number of .
cores Rubber or P'C — Insulated cables (XLPT) Insulated cables
1.5 mm® 2.5 mm* 1.5 mm® 2.5 mm*

i is 21 ] 25
7 14 19 17 24
8 13 18 14 23
1] 12 1] 14 20
12 i1 i3 12 19
14 10 14 iz i§
is 16 13 2 i7
i9 S i3 i1 16
24 8 i1 it i4
30 7 i@ 9 13
a7 7 8 3 11
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De-mating {
=

ctors for the variation in ambient temperature exceeding 25°C

Temperature (¢C) 23 30 33 490 45 30 a0 70
De-ratin = 0 , - - -
& | XLPE | 11 i 0.95 | 0,91 | 0.87 | 0.82 | .76 | 0.85 | 0.530
factor
e-1ating - . R . n
Demaing ) pve |12 1 [ 093 | 085 | 076 | 0.65 | 0.50
facter |
Dc-ratmg, factors for grouping of cables lay in air
Number of czbles 2 3 4 1 3 8
Mie al t e i
Clearance equal to cable XLPE | 130 094 | 090 | 0.87 | 0.85 | 0.83
i drameter B i 3
| Cables type P pve (it oel | 078 (0771 .75 | 0.73
De-rating factors for grouping of cables laid direct in the ground {depth up to 70 cm,
distance between cables up to 10 cm)
Number of cores and . I
. Number of cables
size of the conductor
Three
Sing
Single | and 2| s | 2| s | s 7] 8|9
Core | four
cores
15 | XIpE | 090 | 0821 078 1 074072 | .70 | .68 | 066
16| and | 0.83 | 0.80 | 0.75 1 0.71 | 0.68 | 0.66 | (.84 | 0.82
17 | PVC 1087 {078 | 0.72 1 068 | 0.64 | 6.62 | 0.60 [ 0.58
De-1ating factors for variation to the heat resistiviry of the seil
ecific ! esistivity of the soil | .. | s~ o 200 (verv
peciiic _zea:rﬁzcsmt?\’l:} of the so 50 {damp) 100 130 (very
{*C.cm/ & i dav}
Derating | v pE and PVC | 18 1 a8 | 97 0.6
fﬁL’tOI |
De-rating Tactors for cables on racks
Number lavars on racks I | 2 3 4 3
De-rating | XLPE and , e - .
P = is 0,535 Q.38 0.32 0,27 .24
tactor PNVC !

YA




g sy anall Chpeally il sl 5 lane 45

(Voltage Drop) a0 8 S8l v—¢—¢

S Algy By die (Wlall agadl Aad B Gl S E aad) 8 Gl sl
.L‘;!Lll'LS JA}I:!J u.:iaj'l E_v)j‘.)l'l Mo e lea E-_Luu-l 44 C}qumj‘ aalf t_;lc g
S i ol sy

ol Akl 7Y il aay

abira 3y pplall gaid) Jabadall (e A80 By Al 8 288 Olea 4y -
1 Ansl e o) ypnl i) Ly e Gt bl 8 VY

’ Al et —
et il Ay — )

AT r
vA 2.1 1000

(Ui oy elia) il QS Aulesy Al o 2ea ) (B il A
omaY b gall s ]

el s el

el gl G Al

amgll gatad saall juall iy -

_ . reosd
vA 2.1i 1000

il IS sy By o 2l 2 Ay
(Uit 3y amgll o (15

oVl adl s ]

AL G Gl

YA



cﬂ_).“ CJLLA—Q_’ “A-aM L_'i_).na.“j k_a_).-.ﬂi al:uju;ﬁ:ﬁ Gl .J;m.ﬂ

el [ o gVl S A laa T
S o Jeagall Jaadl 3080 (Llee t coSO

¥ S nad il Laly -

amsd o I mge oy elie) el BN Ailgt Bl o el G Av

oaadly gl 1
b JAS i
e WS/ o W S Al r

S e Jeagall Jealigpall Jelae: cosd

Tl Ledlen] (e GSU (37) Bslaall (555 IS Ay 30 o3ed Al 28 ¢ Aliadla
Y s piall Aaliee i DK o salieall sl ay (1) DS Aaslie
Gl s 4008 S il Aalice cold OGN il Wl Ca Ve e u
P YIS gl B

angl ol madt aliaaly —

rcos@ + ysing

Av=2.11.
1060
4_?.5‘&1\ Bew SRR PR I E: B VAN (P ¢
reosQ + ysing
Av = /3,11 [E2P T XSG
v 1000
: LLQ.

-

b/ oL LIS datlea s
Fald&Y o5 0.1 2281 Sy
(OVF=8) ¢ (VY=£) JICETL Al Slabapegill aladind (Say Jeall pdeal

YAY




AY A

oRE [y o ) 67 e oret
w50 (3-a 1) R o (0 ¢ it e ok (e A TR e

SSLEUIIALFEY i VDA STV OV ALSHIIE a0 100000

NOUYL 0OBEL QOJOZ QODAL Qoow aoorl OLuLd AooM 000G OV09  QoOv 000T

,..¢
= ¢ .
o
Hy o
cvi ¥
et 9
0%t .
o v 3
—aa T
z
i <
0z G
n 5
ot ul
04
u &
bt
1)
[ 14 “
SE ze %
Ve 3
m
T gz %
b4
ne =
(4]
NI
o 9t o1 9 U O A -
‘mul ut 20 = 0 802 Jaannd Hunuuaosge sseyd-¢
mpnpum B D LOaE IO DL S-LG O opeud Bies-¢ e uy Joup slicos

e’ 2 ey oref-
0 (33 \) G wmes 0 ¢ e e ey e AT IRRC 0 (9 e o

l";ll.il?il‘i AWV B DN YD QUV ALISHITHE JTHIUWEND 1O 100UOES

9 0065 GLOS  0NSe 0O0F DOSE  NOoC 0095 Qa0 a5t 0001 Lo4G
I
1 Z
|

1 'S
1 O
9 3
I3
/ o )
m
[
~
4
«
I
[
9
9' wr

~mef el

o

T e iy PR e Ger(E e Gree 1§
I[55T (ro=® g povei Cl¥ep el




cj_).“ CALL».;AJ (;Lmjll u)a.a“_; (_I_)-:\'J'l eL_u 3._6;.\3 Cithase .J_._ﬂ:\".i

"

ity M g I Y

PVC 2L Ugjmall oA 5841 g all puadll i ]
Therma! Short Circuit Rating of PVC

smal L G el s IK
AglIl il LS g 50 iy t
gl el el Jemgall oyt kbl Aaba s g

‘:b;}.ﬂj.} (\I E—i) dS...i“ U:-L."':J (‘O\D__, Y. uﬂ.l'g)b;.“ 14_}“)3(;53_‘1_3)-‘ m-’_“ aiﬁ d_).m:!J
PVC &y peall cDASH Alla b Jom el pdiie Aalsay cyeilly sosill LS (s 23001

XLPE Ju Qgmalt e 8l oadl bl L3 -
Thermai Short Circuit Rating of XLPE

Al e il LS Giben S

Dot

-

el QL Bl il s TK
Al el U5 gse ooyt

YAL




Cj_)l‘ Q\Lm.a_, Ls:u.aj' l—&}a.“_g L.J_J.\.ﬂ‘ aL_u 5\__}3.\3 Cidans 4%

el oo el Jiasall ahata Galae g
20700 = A agyhall Ras B al) Al 53 gy

u-—"; LL.Q_}A.H &Ja&.q :tALuuj _)_3‘)4“ Cre s _)ddgl‘ _)L_ﬁ e Ty el {"b;“'}‘“_}" (\O—i) JS;\\ O

Al Al Gl XPLE QL A el 0L Al

C e —

1094
¢
£ =
70
§0
5

40

30 -

20+

Current (kA)

K I T F3 ]
03 04 gt 08 10 20 30

=
e
|

R

Duration of short—circuit (seconds)

14
£

s A deadiuall CBlapall gl Aalisag Gajlly sl LS Cop ABDMAD ahiapast (VE—1) JSd
{oliis bid Agslall) cdlaagall @y cBLISY) PVC 5alay ddgjrall cBLISH



cﬁ_)“ CJU:M_, (&““'“ i—l‘)aﬂ.“_, L...l_).:u.“ n\._l.aa._\iﬁ Gt .l_.ls.ﬁ

-

100+

SIXPE NN

704 ™~

1 CABLES . _
N NN

\ \! -
20 \\\\\\ 00 mm
204 \ \

_ 185 mem?

_ 150 me?
104 120 mm?
g -
§" 95 mm®
I —
6- 70 mm*
5 .
4 - 50 mmt

¥
>
1

300 mmt

240 mm?

i

Current (kA)

37 35 mm
25 mm? -
2 -t
\ .
\1”.‘ mm?
1 T 1 1. I ] | i i
R 2.7 03 G4 0.5 95 18 2.0 34

Duration of short-circuit (seconds)

o A Aadiiieall cBlapall phball daliwag Gajlly peslll A Cs ABDMaD phagasi (Vo-¢) J8d
(oadiie bids dplsil clagall @13 cisl) XLPE 5abay &g jaal) cdlh




© bt b d

RSN

bl Juailh Lty mpanad Guadl (g padl 3,0
il Clbaney oanall Cipually Loyl olia 445 cillaae 25

st algil Adans ot
daxia V-6t

ddas ol L_gja.al‘ :\_}:‘LJAM _)l:ﬁ &\.’aﬁu} Qe ::L'.AH a.;.ﬁ Slan e :&.1‘)1)41“:"! 5_)_3_)...}:_5 a__‘!.cé‘y Lla.l
Z\:L:‘nl:\:l:.} ;L})@S ‘ Alama :,L.s.JL &ﬁjj da.a.u._\.u d.\_..'l c.h‘)gi PR _)5'!_}.1 e .1.1_/‘\.5 6‘\_134_“

Aofalia) ad gl ddasa 3y08 Y—o—¢

Seadly Cliimall sie Chad Jud conli 508 ld Al e addl) Bhaa 508 o sy

Ailest el dbae Clasg aae Y-o—t

G aan3 5 4 ol eloe A0 Anne (st Ayltey 5,00t Ll Agthaall 3,08 e
Aalioal sle by Jordall ey ola@Y) sl A55pall 3o Lo 2l Clasy e 20
' sl

2l Basg <l aal dysllaall cilbealgal) ¢ —0—¢

gl clany aoef Adalsa¥! Ltadl syl 1 580

LVl ety 5yl

(turbo charger).cs ms el Gald po 3585 Aduimay Sl ol M/ B 2585l
il ola 5 odas nndl pipel B el Sfsliar 2l

o) el S LS Bt et

V G Ciea L LY 2 Aalid daladly 5yl da clibal 55

YAY



cﬁ_)“ QU::MJ u;..a.“ apeally capdll olie 188 Olhae dan

zlsl ate (& :&_\.\uo-) Bk i s J/A_im.: il de s 2227t N sl de
‘kh'uuh‘ Gls (P) o2eSH gl L_'.U:ﬂ‘

PN
60

1,{,2

f=

P AV el 38
YA vers Lan S Te s e B CiSeal

YU Veor 85 G0 ga Sl T (e S
yoves mztess e g

Jomall yaa Siale 6—0-¢
$iaall olsa dale

bl 58 e Lo cheas] DAY s 0V s eliell i i —
| ologl AT 5B e olsall ke g -

ae® o B Y et Jibo 895 ohy (Turbo Charger) (o olsa ald phsnud we
LJMlc‘_}Q _}:smt.eﬂ‘m_}u_,.ﬂ
ujﬂ‘vb;&li_ba\xqa_mf\_}mwﬁ@‘)ﬂd 5 ﬂ}aun/g.gyr;a_mm

.kﬂ_}}&ji ;L'A}u'a_,

YAA




b il Jag iy aranald es (gpeaall 35SH
cﬁ).“ l."..\U:;.A_, L%'A'“ L.i_).n.aj‘_, L._J)fi“ bL_‘IA 5«._1;.\:\ Sllasa .)‘.3933

raal) pile

b coleladl Tlaad (Silencer (il gl jmiiias pball padyd (gl Jpad slahye —
Sl chaghaian (o S0 ¥ S el pha Tanad) paady 2l sany e
el ey il sla

'ﬁ*“‘"o u;.dé'a‘}! E&L*AJJ@;\).!;LLE 31}“’&_5“ = 1;__-,9__\?.3'!.2.3'1 _»u\_p_)\...mu}s;:(_’jg_m:: -

G o adlall e bl Chaads yeaplad e A adlall pdie iy 5% o s -
) el gl il sl e

Dy Agiall el cre 08D T e bt 5 el e il -

ey e leilany ol guall
sl g

PN e pss 558 saall gl of a2l Gy e Aeet plaa¥l Gany -
Elagdy 2 sy Al ey a8 Aatall pyad i g8 oDl e %0 s
iadly Dlauaally e ll Jlesd anlia a 335 sl

.2 %A E)_l); :-_\__/u S _).L::LH :L\A%:: L:‘jg adadla G e =

iaall a5

had 5o US o Jaliall 2 Oh 2ay Jualy gl promsy Sisep 1o 35al 808 lyind Cany —
el ey i

20N 0 o Rl Al all sbe Bl e o Gl il of g -

5SSl Alsdiaall dllyy Yoafaa vf0 Y 000 o il sbie b 00 of Gy -
el apd panady HShy; B lag

Adme g€l pid o OV e e Bl sl ehall (A Shal Aan 0038 o oy -
Ao S 339 0yl olse

VA4



cﬁ_)n L:.\I.LIMJ ua.najln d)na]‘_, l..I_y.ﬂ‘ Dl:ldzl.__li:l Cildan g .J;_m.'ﬁ

a5 Ya) (Y S 2T e 35S L a0 5 Yan. o A 2yl slge dous -
A e 35 obue aladsul

i 8393 e (B lepull 20t e (3% S48 il e de s el -

sl ol i—s—t
43 cu3asl

Lo UelSl Jandly 20 ot Bl apen Jiadil Lpena (855,08 DUBA A 25850 8 —
i (e Codl el e 1y Alstie Spatene Abeay i grad ] pasd 524
L O sl

el e sl it apaal aaatis Yy Alleadl Clall 21l e 35850 OB pimy -
+358 5 g Al

oo e AP Aaladl il Alla 3 pa ) mlan Jef At W cihald 558 of el -
Led A Al Aabudt g v (a1 pdae il 5555 Aadaudl AS )

casal Jids Sldes Juadl (525 ums ity (DAY e 35mle -
b st saadse —

ol Gai -

i o caads e ohal Jad ED lea -

el Bl L At W clhal e sl A Ah S Sliias =
ol S bl (itae ) pliedll Cliall sl e ohall Sidale piess —

(asal) A

Wl GlSjas sie (B casdll GhA g -

sl Loy dlmall cliney puudge Sl o Sl Y 28 g ladly com pulye U —
sl

149




[

gl ey anall Cigpally il olus 25 Cillans i

fap ombiad) Ala b ol g8l dme e AT s Dl pulydl Ul sap -
Al

Sl pall

A8l aa LELE) e 8 cuam Al YA I C‘*“‘! iyl pinst
copall laiaa

e ¥ ol AL il e sl 8 -

e Uzl Lege ol plaada) uadd Al po ke ¥d2a ekl S a2 -

el el caiadl Gl o8] @l misal g S Gl

BN ooy i V-0t
Otk sl A e B e

t..'_l‘_g.t.ﬂ Youa 3-).15 Lf‘iz’ C'_‘-LS_);AH (:\S_):..“ ;LSJ\._I{':\_:._‘)U:.Q) 1‘_‘\:\1%).%5 -

._).:SS” Eujs.ﬁ oK L:!‘LSJM.‘L'! _5:.}:...9]1 ;'l}é_‘.‘-j -

LilgS 50 5
5yl o3 alasil vie 406N LGN £ L3l o)y
Sl il pe LG A Aastall eba)l AL Gl Gl Gl Jess -
.?j_._m_\".s
Jeind 5e€s 58 o Akilaall 5 OFA gl e de Bla Ay D W cans -

iy

:\S_)A.“ cLsJL_}} LZJ‘:\)U:L.‘.E'E BIiESY _,’35‘ L_;J U.u\a,.l COLS | lestld NETE S

ClSme Ui pe ol cilplall ped) il ikl ey Shidadl cald Jads a3 -

Il Jandt U iyl iy o oM sl LAl Alge ) AELaYL cad gl

14



abl St Lag i esad Laald (g puaall 35
cﬁ_)l‘ \_IU;nA_g G;Aa.ll u)aan_’ L_I_).u..“ nhai.\.'u.l k.lU:M J.\s..u

i

Sl elsgls 31

ikl odn ot e V1 pls) ely
by (apanesd) e bailin e TanfpaS VT (Y ofia €V i i ol li il -
cpely fon aoe ilelarag ol
Clye e sl ayall 85I Lo ehyalt ApaS) lade ol A aaa 5% of el —
(CHSLl 33)5al A6, Rijray sanlh 13 gy ¢ gall Taaally (Al ek B
B O L sl (ks Ghonl AaSles (pmapia sl (el elogll bl i Ay —
e gy

oS Hmas Jamy aliiad plis heln 38 g

(Automation system) | Solag¥ aCail a5 1-¢

A Ll jealiell e PLC zoopuall kol aSatall Calpily alas of gsing
2aally Aealall Adeal S Gudatli ©
Jazhl b Sl msladt e JiYi el o

«hla Jsaely Protective interface i (31 Jand Al JAsYl Glasy ©

S all Anfieall 30a sy Jlady) P'Llai & (g9 L;..Jl PLC C_c_):.a.ﬂ Lﬁh&]\ (S;_a” 0
@.\él‘l'l memn g
Apaiiwdl Aoty Cayrall Bhaiell 5 ) PRENVALD Ualadl Badaiil zely O

.t;JbLJ:] U_PAS)@%MBJB.;}SM "!C);.‘ll t:_)\.l:s._g @]
- \S i 45\:; L—ILI-JLI_, SOIE“O'dS 4.\.;1)1.\! L_*.M'I_, L_!‘;L@y‘ (‘EA C_):..“ .::}g_:.‘ O
Slleally ASail AUy Ad)ye g Anepull AT, SwaYl L interface —3 o

PLC feasall ilalall atasal
claall Jiis b W il datlaad Ly 51 dalleal Glang PLC I andiey
Jucti il Saill il 8 Caany LS Aap e 80 ey ey Y Al o3gy Al
Bang BN (b Alead o zealing s oy (B e T30S 8500 Con Dby 4l gSa

YAy




b’bn Mi L_s_)*:_}‘a;lmajum‘\f L;_)\a.a.“ .JJSJI
@)ll Cilbaaay U’A...a.“ Capally A elie 48T Glaas k¥t

pSarll okl b Sl pepdl ilidl WSatell fe; AKa dslled
i 5T SolegV)

PLC 3 iy s
Aley adall el 3 oS Jlel 8 diacaiie 35, 5<0 A o2 3)le PLC
malin €5 e 581 3 385 Ciladadll (e A gena PLC U 3y e lial) ilileal)
Hh
JEY! Glany DS e Jands Siealy Slosa M 58le PLC J Joagt oKay @
Sl aBlea ZhaYis
chfsly Sha da) Aml Leliad Ll 3 dedl PLC I et g @
Jalally el seall ey Ll & i ppead el ¢ g clelaily
ST
oSaill ity dalled Lapas Wkt 5 il aajie PLC Y ol baly @
do daapll Alee Ajee e dlo giiee Mo ples Y JSS,  SSLYI
~szally S il

L;‘“”L“{ﬂ s il

Op eoeSl daal Sy Lull] iy seelie B35 o ades PLC J ol S5l
Spently aSanall saeh goill A0 sany sty 55 S0 Jaod ali plaaiidy peobiadl od
Azl AU

CPU gullaalt
G5S N Cledeill Aatlaad QAL 3 dacias CPU iS)a) glleall sy ) gl
Caillaglh eialy allaall asb ¢ Apalu Al o3n Y Abliaf S Gaedsil Jaladl galiplf
Fial
sl [ Jaladi sy
Oee e pe 33ale a8 SHLEAYY (e Gopans Alandsy PLC N eldf Lastisy 4l =
PLC W e o3 ) Sia JS35 5F PLC 2

Y4y



CJ_)M Cildanag u_xnalll Cagally Gyl slie 480 Sillan s RV

oo ol G, mealipll haailly A1 RESH o daaydl Ciph pa clasl
LBl s Cilaa) g daafiad wliaal
iolia Glaeype ¢ SCADA Jsuilly ddhall k) il ddal ae colall =
(oAl
Firmware (DA e 488y Cilallae 3o ) aaly (380 mllee Caillagll oda Sdiy a0
o A Al b Bees Lgtaay £ (ROM L T 3l 500 dayl Lo ealiy)
el Usiagl aaiinal) (Sep ¥y PLC N il g ROM Asgs2ll oda Capely 35030
atdioally Aualdll 58030
e Al il el ol 235€a0 Calegelt (piadl il Aalall 5K da g
gy _*E.L;Jl bl Bl
Ay lexie Dlall & oday o Gulall i 5550 ol laygld oy Gilegha @
aye o Lgahaain 230 335 CPU 43S el Zalleall 3aa g 2auly Aallel
G LS Al sty ULl e gl T3 gy A0
A adiadl oy levie Lehas e oK1 Jadill S ki ¥ Cileglae @
Al LS oy 13Say e Taall iy LBy il B ANANS Ly
ke € bl Ahily Wasd grar Y zaad [ Jaali e Sl
el pand
Ghiall a8 0] 336 o o<ay B (Bit) cadt o 3SIAH B YT eaiell o)
oS (a 17) Gl 5 s e g all o3 paead gg ¢ ) ) s
Ol Wi s ol b Ll e (S (g s A) by
VoY = A UY = RS I V) A QKL Lol S aaa e el Oy,
ULl 5805 5l el 5815 e U8 o adais uadll By culy I f (RS
tPLC 2 3581 e gt aladid s
e dseasll 23 Al S0 RAM gl e SN S Zpall 5100 A
b pe 358 LSy Lehaad G, HSIN a3n lysine 5ol oSayy - (Lilsie
LS e ol baa a5 ey (ol gaill e 3K1) A3 aa
LS Ll Al I Aaaiad g ¢ deadl iy aeaeS Ayl W o lay
Dbkl (p5anl UK, malyll s

Yaé




b Juail bagpdy araal el gyl 3l

poe (e ¥ g5l (e 551 Lgtligine o Bliad s i Zaddl sSI
CSIAE e gl 13a ginal Jadd Bl Al (Sarg . dodadl) s 268
sagmpell UL JolS mad Wf 2 ling SIS e gl i o 4 ke
G Ayl alaiul dllyy PLC Y il e S il alasinls gde
gl Cre S Buse€ Blugy 5 (EPROM gl (e SN ) daii
.(EEPROM
nyall U Jpeagd s ebl iadl SSI e gl 3 e 2 3y
il e 5ya Y
PLC W Jado s oy Alfy <y K52 SO e (_5};;4 gl 3815,
¢ palindi 551 Ame IS A el 55800 el o 5,80l et san Jads )
On board memory euiy PLC N )i e JalSn
(Discrete 1/0) fhiaia ol LD 1A [ QAW Slas
PLC — 8 sasi (s Abusie sll LD (1/0) AW [ JAy) haay (£
Ay eliall Adeell o interface slagl @lld; deliall iy xa 5ydla
SIS Ao JS5 @l myaje 50 Ll DAY [ JAY] Cilasy s PLC
B el e chlaYl Qs Juiiay s interface W Aak, =
Aldl W oal ppe chlayl B (Al il by ¢ Gilasy)
(R FUPPCH L V-0 PR R PN SR ) BRI
Sl DAl e ailads interface o Glege apecal S
A3l sl e PEC —3 Alead S35 Ad gl (Jolsalt
o ASell PLC <1 saa g ae plaY1 doldd &by Jlail 445, =
Zoteally Jabaet i

Bus 43ig A8l bl
Slasgll G Jlat] Bz Al CBliasall (o Ao gane o Hle A8 AT Gl
Uatie Slany e gpSall PLC b 8 olcadlt 3ali, ¢ PLC -1 8 dakadl
Jeladl 3226 o difiey degie A0y i< iy dal S5 ¢ Modular PLC

Ve



el il Ty ply aranad (e (gpaall 35S
cﬁ_).“ Oillanayg u;ua.“ iyally L,.\_)Ai“ olpe 485 Cillans KWty

Cilas g5 35S0 .JL‘G.A!_, el ¢ AdbAd PLC I laas Lede Jaad ailBe Juasil
1S3 Ciangy g Y [ Jlasy)
0o g5 Jenil desan Aegene JGy A Slogene JG3 e gl co5
slilud

DAY/ JE S il e

DAY [ JA casbad gl s

dana Gl ol ;,\;,:‘ij el Slia Jie Aead i Y Sl plusd s

Ay e, Joley

Power Supply _LilL 435 Sas

Do Sl YA sfie S Saean e il ¢ Ll BN Jaan g
PLC U Jaby a3l sl spenll ¢ $A/TE jdee 5 yuas
i A sheal el LAl juae cgging AP LD (giiue Glaaly ditanyy
AR 3penl paen Al S el oliitly seall 3 Lyl

s gl el Ll st o 33eaV1 e3gd oSay Jhe Crpan e
.65 (€2 Fall - back position JaY!

S bt

clahill J88

" alladl uan gl @lllyy L PLC W pdlee Wiy o) a3 el e el
Sdealy a0 g el (b 5 TUens o e e

i mlleall agyy o Cladeill e degene e glipdl OpS tlagadll dallaa
35035 (ROM 3apyill e 4Geld 2 s Firmware malidl caas Gilaglell
il 3803 e cilysnall fslie de sty JaZil) 545 aaas e @l Gl
CSar A Sladadll (e J 3D GV aes e Firmware gl (gsiady .
Sa ol el Cyaanl ilie colebenll Aadles Ao plasiad oSayy e plleal
T el i cladel anf alles sapy o Lo ool 5903 Leanas
AEY el

Y4




Ll

' £ll cilbasy aall CGoyeally Cpdll sl 15 Clhas Lis

O ol 13¢) oSasy PLC W Shlas el degda caus Aalladl 50y ity
iy (Al el e [ = Al ) Al g e Glie g Jie s oS
O S AN L s Al e opas ol Cips Alla lia) ie Uasedl cilogdal
oo Ve [V = Al ) 4B Sl e Shds s ie Sgsh el 05
Jaden VI el ol (3000
PLC - 3,40
My ol B0 malipell Jalsll dmll A el ey PLC 1 3 5500 e
Jgindlas ol il Anpday 2ae o 83kl
PN el e bk 2 dale B e 5yl sgindy
A Dl aes IV GLAS] w
eyl (mnd f) Aadles m
il AN s dpaad
b A Ala Aajtia o 23 ol ey ) Le U Adendl 538 sale Sy
coadn 3 Jee iy Aadleall Jleef (A IS 4 ol @3y 500 JS Aty
lalls calS Ll 550l ey (EL Jlh A6 Ula 3 5y <Bdadh e 5y5ea
Sy a3l 3 s culS Ll 5l s Pla S o oRa illy @B
A Lodie a5l AT (8 Glapiall Cunat iy gppll it P o (S
Gunaty DA QLS L . pastal el ) LY aeed JoS aal

Aadleall 4,45

4 i) 20 sk cald — alal gl e sy s jeae PLC

il Baps cnbyll Al Alledd) bl 1Sl o3a a8y |+ Aunll 2k

el Adacgiag Al Sole sVl oSl (3l arend Apilia A,
(SCADA) 4dlall 5 aSaill pla3 V-t

:SCADA i cayyd

Supervisory Control And Data Acquisition (SCADA)

\ay



LN

bl il oy sy aparal uaad (gpadll <0
cﬁ_).“ t.dUaM_j @u:.“ t_i_)aan_, l_l_).u“ aL\.a 4¥) t_a'l.ba.nd:_xs.ﬂ

:(SCADA) 4 fn”u f..um e oK

Aot 30 Ry sy o Al Sall sttt Aaall sl a4 -

Copill olae A0 218 Aphee (Bio Ll Adee (of 8 Sally A8hl i) Wl 8 -
Al A adlyell (e DUl el Bl oo 228 Db dals o 2ol
-aSaill; 48,0

1ol oer Uibia LY Aaie oS ge o clalally el apad -]
s Anht meliul Baa SifelEl 20 Aadleey Alally (Gl ,,Syjl sy MSH I'
AN il sl e

sang G (MSU) il o€l samg e a1 sty adlpally 33601 (3 pSa3l —
PSP SR (b Sl ados b (Remote Terminal Unif) 4kl oSasll
(VR 6) JSE A raage g LS A sBlally

| Traditional SCADA Environment f

Enterprise
level

l Computer l I Computer |
1 I

Master
Station

Ao} sany

-w...a..!i

SCADA |evel

[ Computer I l l'.umputer_l

Communication System ~
) i

Ve Ve Field Equipment
Ve V4 Level
RIysf F.TUsI RTU:.’
Field- 1 Fieid - 2 Fleld -3
Sensor - Pumps - Sensor - Pumps - Sensor - Pumps ~
valves - actuators valves - actuators valves - attuators

LRemote site -14] I Remote site -2 I
(SCADA) 4sally asasll plait 4palis dsy (V1-¢) J8

YAA




[

e n PRI AR e e L i R AR B A 24 .

QJ_)M Olhaasy couwall Capally il stie 4835 Gillas o 145

(V=) JSall muase 3 LS (SCADA) Ahally alal alhad 43,8l Al jealisl
alle lea e adins kil 3eal 085 of a3k

(Master Station Unit) L) pSa3s2ay

Remote Terminal } duyhll oSailf Claagy dpad )l oSl saay o Jbai¥l 23 (o
.(Unit (RTU)

(PLCs) lasy 5l (RTUs) gl oSl lang (e e (z

clalaali 5 oDl 5 bl seal (2

Gl adldlly claladl sl (a

NERTFA FHIGE B HLEON I SUR

il L@l gy lelas oSUH 5 Rentiiid) 35al Gand JBe ay (VA-€) Jpaal

L HQ supervisory Rcom |

PC’s Field
Servers !nstrume::s'v&gsanalyzers
5 Normal PC Brivers f soft startar 1
industrial PC \ SWGR / MCC
Printers Com p!ete \
SCADA
Syst /
FL J
Software ystem  ; RTU
Copamunication 5/W iocal PLC
Control S/W Master PLC 2
HMI S/ W ; \
PRS/W LN
/Commumcatloﬁ ¥ /
Cable fE.O
Wireless
Satellite
ADSL
GShE
3

(SCADA) Adally asadll plla) Liskall Apulald) ualiall (Y V—¢) J25

149



pbl Jail

SNPE PRNVREJPR JPSTO P
gl sy ol ipally L2l slsa A lbine 345

Raskonal) ol 3] Gt Jia (14-1) Jpaa

. bl 3] st s
Cpdl) g Cluddl Ayl bl ' JP S p
dsall
bl capadl - )
Lkl uadly Bl ks ]
= LS4 PH il Qe - A e
Analog L sshll Jaglaa — Y
(measurements) ol oAl ~o
oA e -
g.u‘ﬂ-n.“ li:g. 5 :\;._9.! *T
) daad [ et laiaal Aa - ww &Aw
i, / e {Relays)iis sl .
. sihe [ dilee Galeall Aa - .
(Digital measurements) dey / ot RTU il laall dhanadl bl -
. S RTU & )
(Actuator)
RTU saa; —&

A0 Jaball Lo (SCADA) ddelly aSadl albsi Jady of g

e Ada yall
Adhd ) adlgadl (e CUL azens

Clfally adly Yy BAR) Claae o Adbaal a3l e il aesd oy

RAEARE
plas

Aalladdl oy damid) shdl LS il Benl Lagad; claluall 5 Ll sieal (]

tled =y

-(Accuracy) (nlall 48 -
-(Repeatability} 42,L,S5 -
.(Resolution) Lgwld oSay dad il -




@)]1 Sillaaag ua»u:]‘ L.I_).A.a.“_, L_I_)a.:” slie AEE Cillne 140

G e gelly 2B Tyl 532 (IP67 at least) 1V oo i ¥ dleall dnps -
&Ld-n Lg_-a_)u (JLU.L‘ 9

{RTU } (Remote Terminal Unit ) adall Saalloaa g
=bs 5 (Programmable Logic Control { PLC}) masall ahicll JLasal)

148

-

sxa i o (Rack Mount) g5 o 51 (Modular) Baell g5l e (s o -

&J);AH

((GPRS) Luasmd; cVlatVh ald oin (o wimy of -

RS232, RS 485, RS 422, Lthernet, EDGE , or ) <YL= daslic C0ag -

(3G
BB DA e Asapddl Gihidl A8 ball el ihide pe delald e ot -
.(OPC)

sl 335 (DCS) gyl dejpall pSaill Slang (e 05 o (K -
gy s A5yl jilias LG blbal SN e 2_;_)\;? 72)&-“1 555 o Jaaiy

sAAl Ads palt

Saili sy dstiaal adlsall o2 {Communication path } t_,!L‘!:‘;fl Jaa =50 u-“‘ A
0% 5 W ety (SCADA) L,

(LOC&I SCADA) 'L!.S'I\A.J {z}._.__. ;:uo ? m.u Ul L?O' Jasa Alaallb dads
Ay WIS OT B\.:—Dcﬁ.n(r‘g.z_}..fa Jl @u\.;.n) QAJ_'..S_‘U.Q&JJ q\ézxa;;.h_u.u” ¥ u"d—é&d -
Sl DUy ol lme LIS e CaEAS 5 LY

(Main SCADA) alylly oSaill Jals alUas 36 Alls 8 4880 Cilhaa o5lay il

s (Telemetry Network ) bl (il e 3835 (ol 4 padins o Uiy -

slebe oYy RTUs , MSU  (Jie ddbiaall adleadt g Juagdl) o S dediiall 25,50

3G g8 158l ( Link media ) diosih oy lsd S8 480 Jelal

L}



bl Jamil Ly iy avana und (g padl 3,
c_i).“ C.:U::..A} UA.AH ud)aa.“_, L.'._)JJ‘ aL_x.n 3;35.:3 Glass .lv.;a.ﬁ

il Yiansg RTUS, o ddlaally RTUs, MSU ¢ Zalanadl -
ol Ji At de -

.SCADA 2lais fesdioeal) il el -

Al 3G hdl bl o Jpeanll Uygs -

(L shalial 1 S andY)  lpabitind ~sandl GAGAN (e

(Fiber Optics, Single Mode) fsall LBl ciges -
(VHE, or UITF) iy il <iSudll -

(Wimax) 4 alsedl ozt -
(GPRS) Zsify syl cilSall -
:ASNEN Ads ol

Tt ) At Bany DA e il Aallee 2T At aSatl s il Aadlee

T (ST A

(Server) aadl 5l ot W) casladl i
(Workstations) syl jlaaly 28l Laadl Shuladl-c
. ( Printer) el -

.(Screen) s 3als 5 ( Mimic Panels ) ddadads 2a4) —3

Siagl (Abaal Al s o) Adhal 5 oSenl Wl v s3SI ARE o Gy
30N A M CalaaY)
aghal -l
el ol el Yo JS LT ezl et Laguads 5 ooy dyll —
(PLC/RTU ) geossall Shuiall aSafll Chany poend 2l dayy Jlisyl 3 355 of o
.(Drivers/ OPC) duulic Jayy gy (ilide (3y5e (0 585 B A

LMY algal) (SCADA) dilyally asadh allss ook of oo

i)




. e a—

e Juadl by pdy aranad (a5 el 3,8l
el Cothanay aall Copally palt sl G ilhaae 24

Ay bl e datia) shaell Tpbemall (LAl il doglie -

Al Ao illy dpafylt Joghadfly cipucilly Jagrall Gl Ayt Aaglie A HSaGl Y
- Al odgd Lariiall Jagin (Y (Banall pdsilly JSS olual) 7 ) A5 daylia

LAY ol At aghaadl aal e cilebacall mad o Ble 8 WSaall - Y

LA G peaial 380 dagliall — ¢

AN Uane 8 Jih apdl A Ailall AS e Capedll -0

cedtanll Ly o Jgeanly slaclt 20 ol jglas lee | 8 2 Al ) lacal =

— Aaa g — Aam gl Ayped) ol Zll el sk lee B2 AN lEN o) -V
SRS 5She Gilang SLAN Mas) 8 Llall 5ylay) 2elds (et S

5AEEl laa, b AR it a0 gae gl St WS e Jpaall—A
Aetaale

d—ls:-uué :'u")é ‘_:“1 CA aahs “ u‘.;l\ﬂ ('.\L\:a:!-us‘u \:_-'i L\J)U SLB..LLQA :L.c:il'lé ‘:,L‘- L‘lj_m_ﬂ _q\

iy
o (Salyy e 5 AA0H Ale o b Aspdasd Olegay —\.
(P & ID) el 5 5eaS cilagusy oy (Visualization)
el badas sad pald pald e dpalal) Ea L bds - -1
(el ¥ Sl s o) oI Shdge )l slae) (i
Sl sl 1S / Al oSl AU S = el AU D a5 B
il

sl olaall S [ Aedioad LA AL S = Rpdd Al Dl Hdge d
aadiall
sl ohall e [ sl A = DA D ase
dadial

Sl shall e aSa jie daly 7 EY Sl Aled 2N Gl 2
(lgaidl S s Bk pe ele) ool Seal ledad A a8 mes Bl (@

Guk o s s Slealll ) kil Al Cildeslly Glauad) KAl oy (g
(Ll

VeV



bt sl

ai llanay el Cipeally Gyl ol 1 Cillae 1

Gub 08 5 e sl Slgalsl

o) b

Al Aelell ey abela ea¥T Ala Gl (o
(ot

il b Aaaall 31 50l e Jeadl (a
ol Of) 2 oe Sa3ll (

(CCTV) Audgyiia) Lol Jitpas ol

N . e -, e Raiy e i . . PN " . . .
L e A3y A 550 Al adany ARl Ll gy aliie el i) Cllaadll 3o 3

-\_né.u.n k_I’I..._\_’n_\A:;_lC M_’ (_):JJ.AH ,‘ 2 \_LS)‘.-:Q_(});:‘.AJ&_:IB QEHALSE_D_}A;A _‘}g._,

L.J\—)SA.! ~_'LA L_Il__z.ab.a _)Lu;‘

ekl Al coliiatsal Guda o }Js il (VCR) spaill clacay le_:.!)sL c.;bggs

ccaaall ol

Color Monlter
WV-CMITI104

Recotd l ‘Playba:k

o
7

Time-Lapze VCR
&l

l Power

Camsra s
WV-CP 100 00 F WALCF 20 N

Camers
TP 3

Camers H
WV-£3

Auto Fian
Head
WAV-3EA

Camera
WV-CP 10

Auto Planning .

Head WV-ADI10A

WA-IsA > l

c i Record
Comera JE;, @ Fan_nmg C?ntrollav

Vldeu

/llrj @ Color Moflltor !
> WASCMEI0A !

- inel

— Camera "EEE

Extension L'nil

f 4

ning —J B
B FIGURE 12-7

c@ L’ Closed-circuit TV system (a) Basic components:

camera‘ montor, vCR, switching unils, etc.

i} Typical CCTV system. (c) Time-lapse moda .
recording System with automatic and field-
switching rmodes. (Courlesy: Panasonic Broadc®
& Televislon Systems Company, Secaucus, NJJ

)

(CCTV) duipu3ilill Alall jilgay i (VA-8) (24




5

dsasaaill ¢ M(!:..).a‘ u.Lha.l‘ | CJH”:JJ“’
rJ | ‘.“
L bazall Cibasawat Ll
| i ‘3(.5J
‘Luu\!
Ty




nelall Jonil o2y ppanad el gpadt 281
e Cllaaay sl Capally il alue s cillans L

ualdl) Juadll =
s Sarall aranatll A A g Asarandill 5 pdiadl Jal e Clptanll g dall Ja g plo
AN

iy Lpaaall posdiall Jabe V-0
s V-V-o

A b ylaall o il Jlee el ol capally olall Glegpia of astedi
AAJJ.A«_:L}a;AJCAl Mocsllaa s ji u....a_/...l" b\.m‘i.‘&.\:lk.‘_lt _}cﬁ\})n Slaag _,“
Lgk}?h.!! uﬁ_}“—-" _)AJ “ l_nJ.\.a..‘

Pkl bt dlas] dlaye
Cilogosll Ganialiy pecaall (giliiayl lolioly 5 Al Glasiaadl g sl
Al 5 dslall Jagpill 5 dleeYh agud 3l Colialgally bl 38
St dlaye o
raadidl Gl o Jle¥ Gilifiue b led i A syl o aualy
23 DA prangy Skl € (e (GEaill 5 el Aalp gyl Jae JleeY1 Aub
8l gl Gaeluey ask (Jslhe (o)liulS ) ol lSh JE as ol 2l
! e iy Aalial iy b pladaly Jlelll dugly phis Jylial
lgle Gaansyll as0)lly LGN 223 & cy ladaly iy legse 06K 8 Lo panadl!
b elhnell ppda atind JaSa oy 2aas 4sbiag ‘,,M.sx eyl Sl il
Aediie dapn S ol Ciatiee a5 Augdl 5 el cad Lsat&ujljiug&ul amag

.Cﬁ\a\mtf&mio_éuhﬁj%gu}uw@uoij

eligdf o 45,8 8 JyGall A 43 4 65 ol 35l o3a DA pagiadl ey
e NGRS WORNR AR SOV SRt R PVOR | EQP B PRI AR PR YL P A g ROy P
Y A clily o Glage S lald 4adle e Gl O JLaS) pae el ge
4l Bypeamys Ui Ll el Bypamny el Aihiey Axgdal jlailly dgnll Jleed

N Ll Lizal Caaglh 3ias




' pigfh il gy oaeall Capeally (ot olpe 16 llane i

Gl A gl o el any 4l 5 il puiy of Asyall s3e DA iy

e anyy eoball Jae Jlesl agoa dllply agd o apliid 58, 4958 el eyl

Design and build «luly aeaill ey 50 s 3 Ljley Ly ym

| el oy dlaye o

il e byl Jleel lanad i aeaal gl sl ol oaay Sl 54

Bl saels danll o GhaY) o)l 4 g aeaell (LY os$ of i

Cilaties 35 gl s LYl S 4 Tamge adle il S G 5l ae

AL sl el saally k)

il dlaye @
ospliinly 5 sl o Ael Adshae Jihee Jslal ol pstedl 5a
Construction Drawings 4l Slesll slae} e (Jslall (g L0
Jid 5+l Detailed Drawings 4sduwdilly Shop Di'a'W'ings Al Il
oats 1 I8 O Jleal) S 35 L) Ul paimy Lagy 20 (B gy
2} el day Snall Gl e gl Ly 4siiliyd pypdiall ohal e any
CL'Q&I O Oolagd Gaa® Lgagen Gilageall 5oy As Built Drawings
e Cumy Aalall T pypiall Gilagey cleliy jealicy s JSU olalls
LYY 43S diaiio g plall e aagdl (Biay Loy 2 JLES) Gilegusll 038
Law o Al st 38 Jlse it 3 8V 55wt pe il el
Qs ol Bl e 5 popiall (lab adne abail sk dain
Sigon gl gapial damd Cagyh s gl leaan Al Cag RNl Raludl
Sam) ey J plaall mybll Cidias dae) Cdy 5ypbie oS5 ) Cilaniia

(Z‘.,.“"".’}’"}" LI-‘E) J;LL..‘I'I L}‘)LI\&! 4.:5_’::_47' e el Colatios

eVl dabe e Alsye IS Slatinas ol b Lady



eelall Juaill Ty sy prea Gl (gpeadll 35S
Al Cilhinay anall Capually Loyl sle A il duis

Cobl it dae) daja Y—Y—o

Ll Sloglaall o pavadll )L Ajen balaely gk b () ¢ laall Gl (g5ia0
Sias (o2 A%al) jied Al Aalally Zaledl dagyilly £ 5 5l co(concept design) dgauadl
sl s chliy e gl e odle cLa@Yl sis L) atig, Sl Gablal e IS 42

il iy Al les Jslaal uall

z el Clafices ligla VY-t -0

A caladl e~ dall Calatiie (685

&
Al Clialsally alally daladl das 2l géy -
Agpalh Ll gl -
g rhall Lasaratll gl ol -
Jiflailly Aiuall Aola Yl claall )i e boliel asadl ad oAl Slatiue 6 -
sl olally 2930

&9 puall A3 cdiealgalls dualidly dalall faglill By Y—1-Y—Y -0
bV el B ey oy 0 Y

ot Y el i
pthaall gad i

leloall etie J) St
AcBliad D sgeall -

Sebayl gadd) oo Sase palite Cheay Gisde sl dada B Aaiidl ) el
ogey By elaall it e A3 o Joeadl A el LS cdaiiadl Aaial)
OBas) Apesdl Giaall 3 Aailiadl o3y ge eyl LS il o3 aldid oS

L (5o Al ot Sf 4 Jsenal) (0l clillnd Tada (Slmyl e




psalall Juaill Lag s prena uadY (g pumall 35S
63_).“ CJU:;.A} L;s.a.a“ t..g).na.“; t_l)...':nﬁ olie 487 Uithae 14T

plall igad -~

Linbia (N agng ey ptslanly opplsliall oo Liam gas (3 83 5mpall Tl ¢ Unall 73908 22ny
gt il SIS @l g Dy el ] Al 45 Jleel a0l Joa

Clpladl Ladba M cladal -

Clgne canp o selg ol clelUnall cod®l WU CleUnall avie Gladed o0
it gl e gl sk (5pins Fags cplhall 2 hgail Lk ald g e Unall

:u_'&'\

-

T
ol lasdl 8 el e -
veldaedl latie -

cellandl Ceha) -

Do Unall afoll Cbliaey -
cudl Slades -

el oselilly syt el
sl el o 8l = 3pai -

-

i) Giladss -



ealdll Joaill Dy piy aanal s (gpaall 3,0
cﬂ_).“ Cildanay 6""“‘]" u_).uan_, eyl olia 4im lana ey

Jleet asdl Y-4-¥-1-0
Tender Drawings sl Chagey — |
Mo alegly LSl pria sy clinall b b s Al g ABNRN e ilagungll jaad

T . \ '™ ) 1 - T - - e - \ A . .:
e pragay talie a (ebier desaay 43805 S a1 ALIS Dilagull 068 o) g

- dostaall Cuadially 41K Ly

Andally Aplenelly Amall Jeel J€ Amrmd Glaguy o ggind WS canlly oLy

- el drareail) Slanadill g B8IS55Sl
w Clialpall —

g sl Jlee S Al o Lasyl ik Slondly Slgally colaal 53 5a

DAY el B Clialeall s3a 2aty diad elial St Al clialyl o,

Je¥! Masonary alueSii Jlee¥i il adl Jlel cpdsall Jueel dgadl clialyel
«(Special Works) ials Jleef ciuhidlly gt dgleally Jiall cdnaall Jle Yt ciaed)
(Conveying 2% ki {Special Construction) iwals el GV cCilandl

Al e JleeYt il Jlee Y (Systems)
Ayl el Jglas —z

ovlaall Ayl 23 JS Sase Chvags Jlas ¥l a5k e Al L) Jolaa 5553 -
ey ¢ ol o Aeshially o apaall sasy ol Aalaall saas sl saagly elyu 4 e
sl ada e i S Ayl

o o NS agadl o0 ety Jilid ash -




gl sy anall Cipeally ol sl 20 e i

T oo s Sama s Jplial o iy ¥ o3 3l of sl ot i bainy -
AV el (e 23 13gd e ef gimy e il alldy 2l die el agy e
iy ) Aiad 8 e Unall 2 o vie

SUTSC RPN R T ROV JIPE PE- JERI S FEAE E PG ERIS (5% K I

Cpalal kel —a

bl el e Unall ae adien oM Syl il Rais 23l e e Usell Cilafiie (54a3
G deadl calial (5& o diall iy adies h e e Unalls 500 Jylaal) dnsiin (o2
5 bl oo abie) b ame Yy el bl el Gl sie aadloal ol 13a Capun

Jslially Mal oy el — 2
ol e 5 13a ok 400 Alfes Aa85 iiny Cums AraaYl e Ll 38 ey
t e Al

o omdpall el gay A bl ald e 2kl Vi o bl e 3eldally Jilal —
Jlaally ULl pe NS pe 580 (35 JpaaW) (e 200 o a8l dy oddn B sl

e Ky ol 33 D150 Gadae s il dially aaalt 5005 (any of) capdall uigally
.&;}iﬁﬂ E’;—J-Allj mga t_'b.a_,

REPULS P F-S RV I

D b Jlee W 25 e 23 JSE e ol (JelSll g el Jalis B s elp el -
e BEYY 5 Lass Jlee¥1 (o dgrtiie 250 Ao gane i 2ty (K Aoyl

et e dgle BT A Loy Jlea Y1 228l L 45500 Clalitndll Gpl oo ada bagyd ~
e Jsliall Aaal Aadall (he HoS Al 2 Loy (SEY) DAY pad A8 Aiee A
JSa

\S



Cj_)n LLU::M_’ LAA'A‘“ u_)aa.“_, t_|_).|.ﬂ'l nl;uju._!:&ﬂ Sllas o J;\!.ﬁ

Bla (o A bealiindt aaf e T (530 Adaall il el s Glig,

Laall @lldg pUhaall Culaiiiee 8L cpsg A5 00 o3a cs ADLN gae 28l 1ia ey LeS
L8l Cabal e Aadpall sl 8 J8E N o2 of a4 A

Bl gyl —

Alea ol mls dospd Tele hagsdt cpend (M Bl dag i ands

dalall Jag pll ~ 3

Cdgiin Jleel jUaf a1 Jslaadly A e IS cilallly (3pda dalell Jay yill i
fashall e ey Jueely (2ay of) 285 e Copidl o)Ll gl

ool Aaladl Lag,ll o2 il fiae 350 aaly
L.ﬂ_)\.a.'i
b e Aalgl sl mpumgy Ba Cappaill

LRI

— e laall lase — &_,_).Lol'l— Jaell — Capiall Gerigell = daldl Jolie — el — il




Calall Juadll ag iy azarad s (g padll 35S
' bl llnay omall Chprally ol olpe A8 Cillaae My

hlgiusally (3 gha

i s3e b JS gl (S rafil) e o b OS) Cllidly Gyiall maa g Sy
Joliall il ginny 55in agal) 2na 0l el glie pe B XK el olad 43l ey

el
Coab Jasd

djﬁ.ﬁ&a‘_%}i&)ﬂ.@&} Sl '-Ln_‘u:..q_‘ "1 "‘”(m_ux\.ﬁ: Lﬁd;.“ Sl O\.“..olr- 4\_&.@

oAV Jueat e B5n F e Ny speadl opled ) JRa e Al JSLALE b DY

Aeladl Jag il Yaniaghs igdlm)
S el jad

S el el Joail et Jonlt e Aaalill il Slall b ik peiagi Ja gy auny o

pjfmimu_/).."l *_A.‘y'tc_l,-saj.u‘:_. .5_.-.4 ;LQ_II'!GULU&) °:-\‘i c-__ujt—.}-aﬂ_g:‘a:\f

e (s 3ly egptiall (e o LR AU Al syl Uslan e 50l o8 Tele Sl 3,
denll o8 5als oF ian Lpan gy iy dBiey g 5 LI (15 ) wbisayl e balde)
P PSVERATCADAFS NN o el XVLRTAN ol mad G Blaadi) sae; i,
e s il 51 0 Zeme 055 3 Al Gl e b o om0 T

ezl
gd.“‘_g Claliioal)
218 M ANy Gay a3y Aandaly dByyhas Jesll paEl luda clealsiodl slac] 33y, s P

Ol e 4Biey e o UL e Lgteadyal Ao oty Led Al JaTy dyy5al clialiti

Y

i



Uealall Jucail Loy iy ppanc o gyl 1,810
al Slanay aiall Capally ooyl ol 440 Gllans 145

Laaball Jabe (o Lea elaal Hpels vie clialatudl sl g Lot cilelyady dullally 4l
| il

U (o i Aoblgn a3 ¥ lialitiadi oda Ciyea o ) Adilye of s Cangg
 Jaall

b adey Jylall liadiie Galed oo lllall pat A0 45 18y 2Bl ) i gy LS
(_:'L:sé} G2 djkwhﬁ)di JLG.LJ‘ i"u_u....ml 41:‘-‘\’1 LA! ?_f:‘- ub&llu_mﬁ_r— \.&.m_j

o At salgd f:‘l-‘-“:‘-‘ Jslaall izL;-E 2 Sl Salitiaell e PR VEIVENN ety et} die
e byrm sl L o e ga Bl 4 s AL i paen oL 28 sl Gl
sl aen e Lol Jylaly sl e S s G e iy 35 Uiy ¢y gl

el palidal Ll Gall g8 LAY e Leia (K (e e iyl

Sy (BT cpal i sl
(A l) csal — 3

ol LS gyl syt bl 5 -

OleeV1 A8 1 300 Ul Uil 4By o 5 Jolaat ol ety Jleo¥l alaf 2nr -
oo ol SN pema By 4t a0 i cayladll e sialay Ji ) adase Ciniag
(o ) el e Caplall eaieddls 4o sy

skial} il paa ly Bom Lcall 33eadly Jladt adad ayygis Jslaad) pUs cojladll #lad i day -
gaiell Colas s L,,_ﬁ ey L) 3y (As Built Drawings)

gormall ol Capn AN Aeally LN oo lodde (38 (AN AU 5N Gladll L) -
Uayenio Lipne 1080 (L Al 008 g gall sa Jpladl 1S L ) Sl 4y gyl 4l )
PP PN Y

Lpaill Flad i Aalal 4 o coladl salely el o3 et mlas pis Aa 4 -
Aed AU 55l ey

Y




aalddl Jeaill Ly pds aranad udd (gl 35S0
. cﬁ_).“ Li:U:::..n_, @a.a” L_.e_)aa.u_, u_):\]l a'l:ui_‘liﬁti)lhu.l_.}u'i

Auails Jaef o cllaadie osh iy Aty g sally g W ((Sayl) cisall ot 2y

gaxiall diii o il ol laadadl 3] 055 Y Gy cllaadlall Casgydlld, 5 o

ol adad gl soelouall 53eatl e (ol Ay ok o 5B I3 Lo Al By 4 g il

lede (343 538 (DA gt afiay e ol Joliel agay e (51 5 cilasanll slae) S

Obanall A A 350 o3 )5S

plaly a3 i Jslal Cilintie e LY L Lidan f @m@‘;@gs Ll S -
pra A3 Jolaall Jladl c Adliall sda 2)55 Glecall Gillaa Sha! A PSRN
REAREA N

Jsliadt dad pleall i (PLa 340 1 Apas Jeaedl elial (s ehn s jpea A 8 -
lon o A0V s (graa gd Al b eadal HLa) il G e Claad
b ame aaiy U Tk aliatie e Lewad OLaY) B0 dad; Alla 8y (alall

Jana¥ Ay e e Bael Jufeed g5l Jlade Serg e sl

4T Dt — ¥

Agally ASIL Agall e Capny  Slgall DY) S JCI5 ) Agleall ae g 2308 A4S
Jslaadly plezall din Jsda baally baiall o capptilly culd g g il e Sl
(.l;_g L') c_)m....u}‘a

pseny Jsliall Ly e Sl il ag JeSid 23 el Bl Jleel 6l jpeb Alla G -
RN Lz;.:uuua.n‘a\_’a JAJ}@LL.AH *_5‘«_\.19.“.‘:_5_);.:.\.!_5 .lﬂL’L.l.LL_':oJaA;l _SL:.D'.’LNE

o legaen ALY Al claaleally By 30 SleeYl Alas o Ailaall ol 2a -
mana b Ay 4.3LJ:'-‘-‘§ psen il ol o Ll maily o el Sl o131 el
Sine Jaazil o Gt el Agally elllally Jytiad cra Laga el DY)
ams o) 2 o coplall evigally

peanall il oyl ey Jylell Ay Sl ool 1 J Y -

S5 g ate g e b el WBAY Galitiall Jesy Sl plal Jlgl e -
| il 2l 3 iiagall aday 4Biay (3

AR



CA)“ C..\Lla:..n_, Le...au L_n_)a.all) u).l“ ol=\.n El.;u:\ llan e .\:\sﬂ

Capalil

iy ot Ly Jlanlly Jlas¥h Lo palily Lgiabas o5l (1 Vol lall Ja gy e
Coalpall leiay halaall auen 2m SIEN Cayhally gy sdally fipmall ellldlly g Lyl Joladll
Al pnly el cilile s faaly AL (e 3sie wt-as):n el & Geally 48l
Coyblty Jylially B R aes it LS e JS Gl el Lol g

Ll 3k W el Caloled Jlsf Sy SN

)

AU 8 gaeg diadl 8yt A Jlee DUyl fbid@uw* Adlall oy 2l maags
daad o) Al Crgllaall joadll Gy el Bae (pe daiad B ot Ly adll gl
Ny Bl dady o 50 50 @l Sl Aad e

t_‘..‘.; ) ).ka.“ -] mUl _)L:\'I A= d\.ﬂ.DU‘uL;Al'I u_).)a‘éﬂ LJ-‘-’ ua_,ls.xll t_'a_’.Lu‘ C_AA_}J L&
LAalally ca gl

Jlasyi faval

aypdd Al sl Taal JleeSh gy 8 Ll Gall Laled Loyl e il Ba ey
Lo gl sae (DA @ty el Loy sl Bjea Leadial S ilaind o3h L3l il

Terminaticn dial) olal)

(Jyaal (38 Aag Sall ol b 3al LA sy 3 i D Aelall gl e o Gany
oy LS JleV gl poe b snd) sae e b Janl plaf 6 Jal 338 JBY e ey
aslalsilly pla gl 8 Ll (L8 Alla 3 Hladyl 8 et Jslaa)

Yo




tﬂ_).“ L:JILL.:.A_, (ﬁ..u:.“ L_-a_)...a.u_, t_\_).:n.“ aL_}a 1&35 Cillas s .131.'5

"

LAY Lualal) Jag i

g llly Al Gagylally Adaal ot SO Aleledl dagyall AleCe daladl Lagpall o
Aaladl Jag 32l e Lol Lad ABlae Jag pil) oda ags JB)1 S5 om o gy pde JSH Daldll

Adladl g5l agead (ans cada ol dala) xie oll3,
Juee¥l 7 b Ala e F-\-2

e g obYl Al 340 Al poplal Alae alail GaalBlEa claadt cadie e a3h
o shsw dlaelt pliad (N Caag Al CHLELY) e esene Jlualy elaall )k it
aeaall Ui 5 L e a3y = el 2 de it BBIS oy 4Gl Say gy phal) Aapla
aalall s bo gy 5 dom ol 4l Gog 5 iaset s pada Chludinyt ol AS e 3l
A, Glareailly clially Gllal Sads 13a; COLwil slg uadliadl 43K jlail i ys
sye (o S Lyl sale) Jylall Ban asly WS Baaigl Gleecatl WK JleY 25
ol s ate e Ly 8 Gl sl e gy el Al @by Al b 4 Ysay
Eaodall 4G (St Lade Sypem alllae lad gy (e ASey e Sy o Cilashe

Al S

Blaguy 5 4olasacsld (e prilely claall il e oecalt 4yliind 5 Laflial ol oS LS

Design el 5 araaill alhay As haall Sley pkall alla 8 Lojte 18 dagy 4 el 450l
. and Build

.;L..'d:ﬁ‘ ll;ju {—\V\—o

p5iy 43U sSa AS gyl Aulyy Sale) - dudy —(slall Dy Ge 0585 elanll pu) 2
oo sasall gl diine LD bty JlaeY apen 2l ALIKY 4Dl e XKE 45le s
Al = Ll agle s (3ipe s il Cl<han he ledgn Lo ot lete i Dy clllall gy 5240
i 3 ek ddagd il (Bad aid B Claptee ol 8 400 4DISE. 4 o
Al Bl e e 4inl gl Teantie glad A OB ) s Sk

Y1



Cﬁ_)“ L:JLL:A_, {Qa.aj‘ u_).u:a.“_s t_l_)..:." o\i.n ‘—L‘ﬁ.ﬁ l..'.‘.:aU:a.n -l:_l!.ﬁ

At pie Biay Ly prencill o s a8 Jyal gay WS (claims
aauiilly ookl 25 Al Ly Jpenad) Gl Sl Sty Jay Yy value engineering 4nedl
o Upee ol lole 380l JleeY1 Cadlss 3 35 (N Joonll 138 (5393 38 Lo Ay Lumgen
— Ul agall i 13 oSy 5 anlad o A tadt Gl ey skl elal ppaaas
oy 5 ool U8 bl clatine b Tl 1 ey of L ade cly 5 ol — LY
@ Jgere el Ladigh 5 ool Adeal claball ol o fadl B o dadya 4
Ol sl 13 e %o e Hiad Lo Gt a1 e 4 Gigeay of el G Lty

!

“._._...a.:u.enr'_'a.\”%c~ A QJSE

&w‘umm}U‘ﬁJ%mh\é&mw&A}w 1M1J‘quat5w
Pl e Gl gl )

55 JleeVl gaen @l 3 Ly 5 ol 2al Jlee D) tesll e pealipl i)
AN dpapenail

el Sl L Dlay 8 e (o aiay 5 Leie Faaally Tmliall (LW c_m_;;gtcu Lall -
kil g il %gb}ﬁ—’-w@b‘“}"ume‘ Lie e el
5 Al Ul vy igan alla 3 o2 5 iake Chaghl Basall 5 AT 5 VY Ll
CBtal 5 Mot 5l _)Ju Jalaall 4305 _;ﬁ\.:sa___ﬂ

Aoliaay! claall o Dl 8 aps 4 oo Gl 4ashil el Jlels Alali -y
dapdil Ll L5, 4.3;4 il 5. Sluad e lg ey okl Slatiea o)l
bl 5 Mall o5t 5 el Il Joadl 4 g g4 ot
Whein 5 Las 40l 3y die 4 gl Ak ol 5ade (e (Baally £y phalt psenal Bale] -
Jee 1 (3Uat b 33hally SiSheally SV o Bilay Ly

g ol el Ll ey A s apall Cliaiaddll ppen B Apbadl gl aaii -0

Lo 5 JleeSU aall 2wl 4l ey W) b Apdeafilly Al 20l 33,800 Cilo gus i i —1
el 4] 4ie Aollay B

Gilagadl 5 gyl 43S e Ciledaal) 38K, Glauall Jglany cliladly il 6 ami -
4D

Y




8_).“ L_JIL.LAJ u_s_n.a.“ l_i_)na.“_) l-l)u.“ eLu ian Slha s :‘n._aﬁ.i':

il Gargdl e sty gl il ol ol aey 2l Tl oy, )
((aanl e byl gl Sl i)

leasstiy Jolhall Sla e Ay (V Sl asnaadl 5o S else) dmll Caha¥l 5Ly e
S on s ops Sl s cBlaas N cal ) s il Slaad ) daaly il L
LAY 4iat; £y phdl riss e s3] sl Clpeall ATy AL e e e

obibe Jyall e Aamiadl Ja Yl Gl iy

Detailed/ Shop Drawings Llall) lagund) = §
Ll Sls€e fe eda X a&:&;ﬂ il Jualill Laperail ilagu ) clgin) aael hias
( M‘—.}J}ml— 1.3.4 du\_..c.n) ¢ anl) _}-\.u_).\t_l..s.:.nﬂu_l:»;_;_gnj_ caalid qli
\.@.:_x..:_a.ﬂ.}.xu‘ta_)}j‘ ‘*......—-.aﬁ.!.u Cie s l‘[ﬁ )J;JMIQ MJMQ.&}J\J!_‘.&‘

aazalt aUaiy oSl Byl ool Sall Slelalt ateaiall Johaally a1 5kl Aulal) ulaial
gy Lolded dlilall b lmay) ) Slagasll sds ailudy lellesialy lasldie) s 3
Sl lelall it A Cilaghe e leole 5 Cilesend) 33 ce siay Ystae (el

Aede e 2801 haiDlaey 4SS0 Sl Anal Cilagll

As Built Drawings Adial) b e g —

e - Te PR ' ey [ - - f AR - H
-"\.a..z..."_-..'ll e ERTRG & oA "a‘.'s.‘a A.af_‘.'.l MM‘ i.ar_\_” ERPALS _.LQ_}.\-._) -.}L\.L‘-Ll u_g'!.h;h as% g

o T

-1 1 a

{a‘).L. L&S ,_J.u_.....ﬂ\ 4.-1]-1-&.6.1 _JLA.C—‘ Lr .ﬁ_l -MJ.AAA:; “S‘.‘ l‘q"\’ k.-..JI\” oS L{BLQEI Lf“ L@A_.}.‘lﬂ-\_’

dmsall Dlaray Clagadl agasd SNy Glhalpadl SisdES e A8 Ads aaily (Jylaal)

A8y e S

TYA



il il aall Cially il sle 30 cilbag 145

"

g lanall Jlacyi-¥—o
‘ahﬂ éﬂl \—Y—2
;k:dtﬂ'n __,ual.':ﬂ‘ _)3‘_}.\.1 C.n...-u am_‘)m 4_*.9_1.\]1 Gllas ol ‘u.‘l ca,alh t_llJ:.jM é_\_‘)_,; g

e oo dag eVl el opS of e da)¥i 4 (Ramp) Alae dee 3lebe (O
Ctobsdell OV 8 il pee addasnad Geu Y J*‘t"" gy

- Aasall ol Jaladd) las el 332 Gl (X

alall gt 3 Ahaadl Cilany e shmdl cadadl i (7

sl illa 8 Lhltad ol Bla] (((pasee elnS i ) elseS simes Aanall e 233 (%
Jord el Chaesy Aaleh loaglly Sball Jaall 138 ra gy cwdyll Jaall (3 Jhae
e LSl el et po o3y Liyy apend] baally g Usi] (ol e Lol

285alls Aalall Auball zhol ey aBpall e oo (b el cilalislele (O

ol Glaay B Agaulall Ayl 5 Amndall s lml e Gl 8 sl 2t (1

(Sl Jabs ) Ulah el claldly cubiall dpa Awlal) Clivalsel Ap_\; 2 (Y
C s e g b S (Rlad) clefally Sl Sl ) bala;

o dgiibhs Jews A (lealdl & Loaplall il ) e olse aladiud L;C-b;\ o
c SN Al ety e ‘zl.la.\uatg_Laa.:qch a8l AllSe e <0

J-—ig \J_;) '.A..\fs.u (a.s:....: Gﬂl Sl L._‘__‘..-.u‘t:‘un o 4.&;4_)3‘_5 Lg_}an L._x;m".'m dad) o':-l)n A PREHAY! :LQJ'BU':

(e ¥l DAy jie e L
Adaall cad M el s LYl a¥ Abe 3eas (8

SR sl et 3 s,

AR




c_'._)ﬂ ilasay uA.n.cJ‘ L_ﬁ_)u:.\.“_, t.:)&]'l slie 481 Oldaas 2w

by (padigally Cpally Jleall (S Clang 08 o sy ulelall RS e oL Ala (V)
Zlwl ol Al ps pals g dalae s Jaae L (35S of dudalys 28T s e
ol s Caan 13 Bl oyl ol

olie ppant 5 Chiagll Jrt — sl Gapall = (ol - Al Gl aBsall asH a3k (O
Gual A glie — cLa - 3V gl oLl - il

bl sy KUl spay (VY
g piall Slang Y—¥—»

dath led eby Al gl G el dio lee i) coablt dag )l ey maimd b lad

(Sl ) (3es) Adlend
Cliaad i Y-Y—Y-o
LByl il slole e llss Ge sl Jrom s Algee 2ly -

il Byt Y Gy il 5aSy Ak dasly s 338 s Auidlie Blall )35 o Bledye —

.Tl:_h‘:_)b Z\S_)::m :U._)ﬁ_: L):‘:‘_S Jeng s ‘f A ala u.nt)“
Ban gl Jabs SN 5o LialYy Al sledye -
e ot gl et gy & Slely Abl s il 2y slehe

ot T S S TP S X T B S TR PR LT R o -
(_l_;m_,?lc Mﬁi’)‘adcmu}.iju\u_lc}(_\\:}m_)\x’hMmb ‘—AMLS"“'L::)L}"“Q}S-’U‘L—:‘:‘

AS i iadie lghy jiall Faiaf e lgapmite ket Ty slakas led ddia ol dundans she

Sy Bl palead o al LDl o5 (ge Ciliaimall e Apiaf o1s% ooy -
ctaliall ¢ 16l el oye Jailsally JCHl liiayly

Yy,



usaladt Jiaill by sty aseral ga (gpeaddt 25<H
cj_).“ Glhasay sl Copally Capdll olie 185 Cillas o 365

Alsily cifaall e Y-Y—Y—0

el 3y iy il Clicalged Aallas sal) aled 685 o Blelye

e Al Ll @l sand Jog il sl e gl e sl 2y 3l -
L) dseasl

Al ey 8 Ak dagly el (G301 85eS o bl e @V Sle e —
sl Jaka sl el el —

e Ahaal 56 ol G A e sl W Ll ke dpe e adalall clidaiml —

A ke il lgdy Apia ) gt (e e DL

1]

Qtaly sl ¥-¥=1-

) 5V Camy il 3 Ak Jagly gl 5 o Aanlie Aded) 6 o Blele —

A
SIS 50 Ll Ayl Blobe —
oD R i e oS Lo ag g —

b DU gaa Jaog BV ALE e s W Liadl A e e Al il —

A8 e artia Ledy A ¥ g

@

5 cilgbash e - Y-1-
gl oty N gl agall Lalad ol 7y iy Sk Bl

5 oatead] sl wlidpdl e claa N Jens Claglal sabiadl kil alge pasind b -
alal s e i Yy i) ¢ YL Lilall SIS

AR




eelall Jeadll Ly sy psead uad (gpaadt 3,80
&3_)]\ Slaney  awall Cojally wopdll sles 40 Gllaa, 245

Llghad JS (308 o) $hea i Aagl 53950 e Aeladl Lanll ol (005 o il —
ey lapiay ASaY ierdd dasladl Lilgal (g e Vv e o JB Y Ailas 2ebll 3es of ey
ot el wazmy e clelasally DolghaY

U el 5y (8 Ak hasly (3 55 Andie Alloses (Uisise) sl O3y oo iy —
Ol 53 Jlose e sl Sae Jine B ALl iyl e Y Cuagy lilghad Cia
) e e bR s W i p s ey

Y iy Arenilly ecs AR Ailudd el ol gl 508 50 o caay =
s leole 3 Jea Caimy ool Bl i 1agealt iliiiae 3 o pres Jae =

o Sl PVC 3 gl o 00 s pulya g5l g Alew Blatl il Aaluid (glae Joo -
-afilay

-

op B Y Anliy sl e s e pw 00 e ay gL Al Clath o o3 -

e Yo e et K e Bl 05 Y o ey au Yoo

el s il e e Gl At 6 o il ol iU Sl Alles A agmg Ala A -
Cigaia i oy Cililglanl] e dall fe 3N o3 Bagmsall Al o) 0% o
Adelall illslandl) (i Sleleca

v 4

b el 500 AT dagpll e Cmy -

e Taagl e e Y e G Y gl el 2y Sl olall el oG )
s

coaben S Al faa Hper Aafine il Ll S o m

elsgdl Loy Anile ((5,516) Aalole Bales Aikase oyl iy Aealill Ay glell Aazill (G o @

Yyy



oneladt Jeailt Bagydy asanal uad (g padl 2,
CJ‘).“ Lf.xU.::;..a_, L,'Aa.a]l u)aa!b &.\).i“ n'l&al;\i.ﬁ&:u:;.a .J.;‘.s.f:

Jenally 510 (e 0—Y—Y—0>

ol (S dsaglly Galeladly Joad) o taredl Agpd Al iyl J30d) e isladie -
uald Chiesy Cliize daudy o Loy plow il 325 Jigdiy 2852

Uala ﬁU:\...s Lazell AP ST C_.o “file (_g\) _5_:.,4:..‘ Uiaeh  galdd C‘Lﬂ)ﬂ uL_:E‘ Al —
A iy

a._.:.« (,E.L: ‘L\B‘t&ﬁ ac.t.»..cu)%..ﬁ_,g;.; )5_5.1 -

vaZd .Ju.o.\] i:.b_,

23h agdia (ps a5y el syl bl S Apla Al e dgag a3l -
Al dilaa Jerdl Cii Cigaaie e JH cilaill

dﬂ’-ﬂnrbb(_&“ I‘f.;au_)m-"ahn) P‘me\;}l 4..1.;,n.a.‘|] ;D'Ln.a_}.in Jdoh:__)a -

Aoglie aDle lany 43S s Spa 5 liahdl f andall Al Jendll el mdad 20 g —
el Aiala 2l o3l Sng atl WS peile L illlly Sialead]

LI%MLJ:._A‘\_‘U}SJJ‘aw\'IJHGMM‘bLM‘ "'-E—'*’*;a..s-*-‘“ﬂ \‘i‘g LJ"OMH(_J_}S:'QIM -
Dany dall Hany by aglally 2o Sl sl Jio A b Jalease Y oy oy
oAl bl ColSay il

bl clalgaly ool T 4 Lbonad) 3360y Jonally 3131 e dals 2my —
LA Jlas¥l Yo

S Jleely Aalad 4 paall ciaglll any

Yyy




el Samill B Loy piy ppenai a6 puaall 35S
! Cj-)'“ CJLLMJ UAAA]‘ (_l‘).la.‘b k_l_).sﬂ‘ nL_ul'ﬁIa L‘_)Llaa..a 3:‘33.'\

i

bl
al) iyl il sl AEH idas Kl dag iy asaai Qs (g pucall 3580 -

plaa — AJGED clbaaa (Y/4 0 1) ¢ Gl glall YAV o) By g8 — adul) cillangg

il
1. Water Treatment — Principles and Design MWH
Z. Integrated Design and Operation of water Treatment ¥acilities

3. Water Treatment Plant Design — Sanks

YVe



Ty g e a5 puaall 39S Aaital) Ll sluias] pland
@Jﬂ Clana g asall ud pall y ol sleal AR5 cillaaal Ludiily

Lath et (e Aeala Anigh A Adully L all Al 33 o o)y gaes /KN ALY
| gaine A giall dadha - Annigh 4K Adnll § L eall Aaniglh S5 rea a5 o /) sl SN
1 guac 5mlall nala — Aanigh A00C Al Dom alf dianigll S pdladl 2oy alda /- K0l SELY
| goinc 3, Leala — Ayl A4S 1Kl S0 ol gl 1hs Cag i/ siall ST
JnS 5l Aaala — Aanigll K — A3l a8l Al 3G | el dim 7 gvee dana /530l 3L
i ) ke {mad Juo dxala — Luadigh A0 — Dt § dpn all Aianigl 3L i e dana azens/ g8l AELYY
| i B )mn Laala — Loyl A6 — Al domcall Toanight M5 & Sena il iSall A
(s sl i peall Gopll slaad Aiadal A€ AN 2 Tadadill pUSR s ) s la€ 2anlf 5 S€aN MELY
| pucac elill g YT gad o gill 3Kl Ll Lmalf nigh i el Alaa Lpe/ 3y giCalt S
pme tigad opil 3€ pall - A iullp Tnall gl o gan dg2ar 2ol NG leme Tua g gas/ ygiSal
plaall p YN
lyiae Crondd (e Analan — Ausnigh A0S - a5 SN g gult S éfmnw;iu/ksgja EERY
Ppme | Zgad pagplll 58 sall - 2 inll g3 all Luntigll Cagng 2 grat uy2e 3oell ne ene deal /500 LY

£y S

S s Jole/ avigall

| puiac Gﬁii}%@&]d)&‘&ﬁﬂ@h)ﬁ\g&}h
|}...¢D L_!)_a.'ulll a\_'ml 5..__14_;35\1_&*]\_: Cll_w[))h_’ CJ_,A_‘.H @)S)J\ 3_)‘3?‘ L).A;\_"l_) u:\AL:u..\m.‘Azll :—L\hﬁt.u.bd.n.“ 3.'!_.;....;“

sl iyl

slia ahﬁ e Ml Ales 5 d3ladll g yaleall a5 5t 3 eyt ey
élle_h-_m.i__"l_gjg:_m]i b pall g L.J_)Ja]\

Lﬁhmimum;m/_)jﬁ_ﬂ\ Sy

S AP Y C R PR T P SN SRR,
gl

Seall Jlan (DA 5y o38al saudd
2 [ WoB) =

UkS........ Mla_)i_)u ‘é_;_ua]\c_eudi'lju |a|.14‘\..151_)an~b‘_)_\_\a

etz pen Ll 5 5 G )

FRATFERY

fliall g ST Gl e gill 3 el (54 2

;r!.&—l_)ij.m;ua.a-ﬁ

el YT el Sl - il aebie

Sl gl Senn




il pa A5 A i) Ainl

o T I R YRR T

Lt 2 gaall Aeals — il A0 Al Don ol Dl ML
Ty ke sLilly SN Ergad o il KA — Lty Lmall Auanigll 2 C ol kel /5 €0l S50
| gac Ergaall il 3l olyll g g i fite Enl Ml | o5t el desa /5001wy
e | gneall b yeally 2l L d A G 2S 20 il Lploall pULS jush ) e saa JLaS dend /53001 S
| guiac 5_al Aaals — Aol IS ISl MEf e sl s i/ sl i
| giac (f55) s plll dada Al A0S 300 Sl Asaight Mo Saoal a2 7 srae dena /S0l LW
Lyme | andai e ellgimdl Ales y A3l ulaall 5 3K all 5 oWl Gandy | silams dana (o 2ansf Ly 5all 3L
Allgisall Glas 5 aall i juall y o 20 olie
Ipeme | Cipand gl 5 a0 Al s dn alf A astghl o pny d gy a2 anall ue dans desl /) S0l
sl g S
| pne A58 sy g Sl I yia A8 A] alBY] N i e T
s ] Lh gl nals Al S alies upte | pihias g ibaae { Ceigal
Ipme | oy asill 5800 Ainll y A all Aanigh & jay gmay aolis Mi el oS Gyl /il |
pladl 5 Sl
| goc s S0 3 el 8lha A8 0 olpall ol K jae - Und sl ) dasa gaan [ il
| goac ol olal Ape gl Aiell (1aln ) A0S Clasaall ale e (a8 dama dakald [ asrigall
| g Ll I LELYY  aracadll Avigll ine o jLind TPV
bpeme | Lapadd jas il 5€ 505 Lanll g ST o gimy dgmay 3ot iea ME Ol g I e das o/ eSall
Sl 5 Y
| poiac 5 alal aadls — Auigh LI L Q¢ gl ol de s Sl s bbacia Jeal tans / yiSoll
| goiac: e (pe Aada _Auigl A A < g Al i s madl teae T /S0 AL
e slill g Y a3l - ol gt e glie & gy dgray i Ay dne dana /Sl SELYY
P uime Al ZiLaY

e (5 g G5 /p




(paall b pall Apllaa de dlf diall

T, S AN ks il A Ll om ool Aigh Wi | ol e e oLBa /il S

|y sie adh (e Aeda Luaigll AIC 250y Laall Loorighl Sl | asbiaell 2o dena s gene /) a0t B3N

[ gunc Sl ddls Al L UG Nl | e sy up 5/ iSall B!

| guine et (e deals Lanigl I By 3o SH Tuaazght S S e g grea /SN LY

|pones | o gnd o gl 5S 5l — Tyl y Lms oW Lanigll &3 gy gay eisa ] Sasa G g e/ gl
) Lty Al

Ppdae | O gad osll 58 pall Bl g Sl Ausaighl &g 2gaay (0 0 paladl e dpaady 7 sl
G'—"-"\,‘J!J

[ el Coall 38 131 a8 M Clhaa dle e dana eland 3 gena /(i

| guic (&S 5_iEl olia A5 53 sl G peally e 5yl Pl et | pidl o) eardl) deal dhaiaa [ edigall

Upime | e el sl yal Ao sl A gl it ol 52 g A58 yali 5 oy a5 | cuala dens dand ol / dasigall
‘ el el

e | Sl gt e il S all Aty Saiall duanighl Cipng dgmag s e Al 435 saase /S0

slidly |

IS e e Amdla deaiglh NS At 5K o gl S 5yl deaa e /S0 LY

e | PVl dagnd sl K 5l 5 teall 5 St S pay dgaay a0 lics M Ol N 2o daaa /) S0
) clidl

L el o peall g oAl elial e g3l gy o LAY Rl e S aaliall de ~Sa [ uaigalt

| g 3\l daals — duaigdl I Al Sl g gl pady o lise Hf Cran shbuas dea) desa/ siSall

Al AL

mi t.).-u-L‘ { LA}_ L‘—!“_‘.) /‘a

o e e e o



all Ui pall dallaa dos il Alall

Lot 5_Al Analn Actigl A Al Al Laigll T | Tl e o oLEm /7 a1 509

> e (0 daala detigh LI 4l Daall Lunigh Nind | ahiall aie M 3 gena /) 5O SN

| grinc Bl s i LI AN M | e sl s /5l BB

igae psad (e deals g LIC Ll 5K Tuigll 3 N e 7 pten /KN

gumor | Copmad a5l 58 all — Al y Lniall aigh o pns agmey 2o lina ML Sena Jua g yem/ 50N
sty Sy

Tpume | OGSt Srgad oo il 58 il dill s dmall deavigh & g Sgaay o pdadl e gy /) Sl
SEap

| yoac el (ol A ae i il e Sena Useland 3 gana / atigal |

yuac (6T Rl ola A8 % el b ynlly ke gl U Gusi ) | bl gl partht 2anl s / udigal

Tgme | oyt slaad A s gl Al il ol s Oy gl 2 3l E Yl Lty | CLE tana daad ol f ddigd)
omaall i jualt

Lo | YT Sy e s Sl Aty e St g Sgns oy e 135 vea / 5
Pl 5

[gaincs Cnads (i Aol Aeig AN A 5K o G Gl | (g yendll dena o/ iSall S

Lpiae | ¥l Ergad a3l € 5all 3 laall g LT Eugas dgaas o lone Ml Ol e 3N 2 ena /5Kl
- ¢Liall 5

s (e>eall o eall o Al alal Ao gill Apglly A ERNTE ] s S pidiall e 3 / erigall

[ gozae 5_alall Aedla - Al B 300 KU g il andy aelise HUd Cpin hlaas seal dese /giall

FERFEIRT

2o s Jles Hlay /a




aall Ui pall g oyl olsa abl g ) A i sl

ey 5_alall deals gl S Al g Aol dearighl S 3315 dane Chgal /e Sl
) st bl dndls Al LI WIS Ml | el s g i/ ) giall iy
 guiac Usads (a0 Aaala doighl A Al e Annigh Sl [ Jaall a7 saas dana /) 530l MELY
Ipome | Sl Cagand o pll 58 pall Al y dpaall dusnigll &g dgmas e Ol )8 dena danl /gl
Ll
| guiac @Alq)alijgﬂ‘b@@)ﬂlw|w@law|ﬁh_)g.lq il dene AoblE / dianigall
| yuan e Cpe Anals Awaigll A0S A oSN g all S 6 el rana e /) g1 LT
| grine £Udty Yl Sgad sl 3 el — ol gall Ao glie &gy gy M i dana /) g0l ALY
s 5_alall dedlas — A LIC AL S o 3 andy 2o liaa S Cein sihns dend dana /gl
| gz all i prall g il Blaed (haill Sl o il pen [/ pevigell
| guime S0 5_alally aall Co ol 2K, e il e S s e [ petigal
| guac ol oyl ool oLl il gl Y1 il Thane e | gt dene Al i yia / uig
| gone - o S 8 alal Shae A€ 55 slpall o3l LaiCa e M ol dene 2an [ aigall

Al A3

Al 5 ACYN gl e gl 58 yall Ausriga

2aal s daal :Lqu/r\




daaf gl g A8 Lucalf diad

o O Al Faigh 106 Al Gl Aoartgll S

oo el saes /) AN SEYN

5 ALl Amals  Aooigll A il y Ayl il 32

s M a5 /) 560 MY

A i€l daals ~Ainigh D - A8l 5 Apmaall Loanigll Sad

s 92l (Blia daat /5 301 MY

Urads (e dadla - il K Dbl g Aunall il S5

Qe gl (5 S8 / sl LY

e e Raels - Anaig 1 A0 - Al Auaalt il S5

sl A tana /30 3L

[ GOl Gl - i G - Al Apneall Aol T | ot pnall D el /36l SN

e 3t e iU S - A5l g usaall Auaiglt M

c}nagﬂlmmmM/JJSSﬂ\me‘

Ay el Clasaatll Jgl yua

Llakal dama dasa Cll_)u { Ledigall

:k:ss__p\s_\,qu Cfl_n._m.;al” d Ji _,:._J_._ii

bpoae | el Syt Capadd el SRl - Al g Al Dl Nl DA B N PO T T ]
I ek (e daala - At A0S 00 daall Aargh M bttt nema s gene /) KON HELYY
Poiao | elilly S S paad e gt 3K alt - Al y Apmalt Acaight B dana (pen g yee [ ool MENY

a3 ala At WA 2ty Lpn ) dinigh aolice S0

Jgana a8 Acul/  gKall

ir}.\.\-\-}‘- a2 eLa.a.a (;1\..;:\. / J 9_._._..:( "“

FRETFEIRNT

STl gt Ty gl Kl - s e




45yl 4aailly (38 palls ST 03
Ry G i el 5
RTRIRY
URDLIVIE L-,,.I),:sj il gsl) Lasid

ns-‘ﬂ f

g,)_.a.dl.l_,_.ﬂ‘

M

Ty anbadl 4 3W LI By oS {4110 oML a

—— Y Vg 15 eaad 340 ok AB ga ppanalh cdzbics {411 0ANS Y

LAl | — |Tovper Yz wad 180 GE paall clsba [431 ALY

Teeradn ]y ' g M Az ] Y i Bl T TeeAtenY

TelRduA o TSTLY SR M PR IP LT E-R BT PR PRV PR 5

AT 1Y Sl ) 155:-,1....\..?1353_,,5‘.4:,2..51115;.5_“ At

ToodBTAE VTN { Lemedl il 22y} v:g:u_.y\';g“_-:-‘__.,r__.u:_,ag)ﬂ|-.s._.ns§. PRRRREN P

TermdT Y Y {Flodh Ll ) T GV} 3Ty ety L B80S {110 0AdL T

toadry| Ty (el Gk} )} £ ) g e o L SRS {1 Y AR LY

coandita] o gfY.Y R IS LR G I R R L I, [ E-TPVRE TR ) L4 PR L R RRVL PRV

ST IO I EIRTEA TS Y. wdﬂmdjj&w&afﬂ@ﬂ'l). g CLalaft 255y e L K {21104

Toodrel YTy (3R LB} Vg cladW sy e a0, G BNGAS. [ ARL Y

AEPRTOIL LY BT PS4 (Jpd <3 ) Az il My ey L 806 |2 1100A8 1Y

TAGNTS ALY (i z 5y dad A0 e ) % g Sl BTy ey G ARG 40V ALY

otindrer|  4fV.Y { el i pendl) Ve g G ey By A GRS [V Y 0AROT

T ABJTET] VST (LY challad) Yoz Clubadil Sy poay L0 SEG [ 4330 0AT1E

) —_— LT Claaa) | p paalt 381 o 2y B 1010 0AR e
el G703

— IATARS] {oir gemihe e ) koYl 3By el sy A S0 apne (03T 00 ARS

oA AV (S 4441 chd 501 Ve Al mali g el [ 01AdL Y

ALY T4 ESTER E N Tz Ayghdly 4l 5 Rl V1 eASOA

TooAFIY o TS (oS! pracadll ) Tz F.,»_,MJQ_J_:;JJ",HJ.;.—! STE AR

SR AL BT (AR s 3 ) fr ugl g pind o0 Jlel 1T oARLY

LTSI, ST Y L { apad flily o) o Ay pml 3yl el [oi1oAaT

. Toaaadriy Yved ( Golll L2 el ) i PP CU ORI B A O DS I PRE PR 1 44

Yoohads ¥V e E ] (A et e g J gl kil e Gk Silea) vg L_,uqu_,-.@hj)uqu;l Y eARYY

oA AL { Gobl it ) v Goglally 4 pinall 5ok Qo] [ e3VaAROYE

TR AVt {gad gy dal G RN el BT cdid ) U Gl pmall @8 Juel | 3¥ecAtTe

LERE- . oL R PYARY { B e ) Veg Aglally gl G0 Juel 1 1eAL Y

GGl | 1 aars AR I T I BETFRVNE I RPN

voremarrr] HTO¥ (CIT2V DPUE. P RS ISP N DI PR JPEES Y-S ERLRRVA AP

REW B (zﬁmjgmggjﬁsﬁgm@ VALY

SN [raewavrr| FTeY jﬂéwg{@aﬁ&ﬂ,wmﬂmﬁg)m,ﬂgﬂ;}s VI AGLSY

voszugerr]  HY-Y (Lﬂmijéﬁh‘fbgﬁ§é¢aﬁﬂ)eﬁ)‘;j‘;né_ﬂ._ﬂl.‘ﬁ 11 aARAT

voodvrri OTeY TN PRT POWE PR UPWEL PLIPE TS Y-S ARV BT




Al dgaiily (3 sl g CASAYH 500
LM g W gl o gBB 38 58
QA B0
(Y) T el s clysh 43

iogad | otis A8 |gasa gt . 8 Jita 35S Ay | p
voeiarer| WY lanalieisgDesign OF Steel Bridges) (bt s b sy dafet B ookl g p8B 558 <112 24040
vorsaaatrer| YTV { Jtyally gpl¥ly 20l ol iy S5 cduab ool g A8 38 |30 00AR. ST
tovodadrre | MY (;Mgt,d,qm‘gi,cma\jl)o‘ﬁn¢y¢qu;,s TR

#5) tovoaarrr| YWYV (ool y gy Zisdun s AaLioalt 35000 a0 (5 LGB 30050 kB o adl g B 38 [41140ATL 4 '
toveragvrr| Yr/¥e¥ (Lﬁaum,gJ\;niﬁsr,Lym}ﬁd:‘pgﬂ.,,s VYL eAT.84
vosisgrrr| TV {Racaal £ 3a5) (ea¥! Biber Lo il (5 A0 Lkl AL A3 oA 5D dle Gak (t)asASY..
r.ar@\u Toy {prea o) PR 0L ST P T DY PRV IS TN R PR R IR 8 1
Yoyvdadev. | YT {ueinl 1oy 55 PP IELOWE - P g P PRVEL B, PP PR R PR TS 73
TATRRIETY YT (Ul Dy Sl 5L - PN i JE POV VR T PRVE LS, TR | IR IR ) £
Yot Ty (o B1Y ' gl dadi G b4l S Sl LYY e ART
sl gy (i3 sl 0 8,11 Ledalt ol _‘,g.,;{;’ugq,.g,.ﬁs;u_,,,;.n DTN AT

#lo g ¥
Yot Zudavs)  afv.Y (ol Jdes pan) PETE WL [UICWS S P75 (g B FVE VIRLY, V0N PR R RV.E RY o]
Toes ity WYTLY ) PV N T DI REAL D | IR N o
Vet Tt WY ISR o0 ad el d i sty ettt} el el AN 43 i 410 AT
Ta.fEnlf ALY (Gl B pSatl) ot alall Jaul By oS8 e G 3if gl paend s 110 0ARLTE
ARREREWULY SRRV, S { (5l Daed el daadl Sl 5 48l 8 a8 3EE L g W2y areal] V3 rASTY

S0 —_— ] YT {ppamall Gazl) ¥ o 5al ota el 2 Q0 pd 8 Sl JE VY4 ARLTY
— | vy (st 2T ) ' 0 e 5ol ol el 3,50 S 2 L 1Y ATLTAL A
sl gl — | ey { Jee'Vi 230 ) Ll RN R PP PP -5 S AT PR PEPL B A |

- v Yo ALITIAL YA { Y gi—y) S Jhanl LTy 2y el penl g peadl 2110 AR 1Y .

R TolnderE] YACLA (Ymoiay)y @iy Sohle s dacl diBleg by a6 paall 3 8H <210 AL VY .
ToatERATY] T { ot s ) TV PR VR LIS PR RPN P | IR L TRUL I N
el ToENTE AT {230 ) i 1 TRV PRIV RN PRV 1| PR RSP SRR
toetiadve] VT4 { eleSls pSath Jueml} LN P QTG PPN PO R W P PR R PEPSTE 34
Yo tudtvip o Yoo A_S.D { Steel Construction ) <ed o Q1 UGG 110 . A%, 27

STEEL - : v
Yoviurael VYo LRFD fojbed il Juatt piod lo Steeal il 200 o peadlh 2 KB 1V 0o AS L LS

Gl resmaer|  teg ILLPRE WUR DR ICTER L YOI, (ST IV TS Y

Sl paglgy  |Yeeodnday 2 Baa 8 0 RIT Rl 20 pad b plotied ST 0t 315 ppenaal g |+ 1V 0 AR ET Y AT

O [TaeoindEat] 1YL (LES dub) O 6308 acd 3 ZREE i) Bl Gueat 1) 4 AL EY
TR AN {Eafed 2T A el ol AR i S ] 11+ AT WA V8
ot adery]| Yy ool Shem s 4ALANE o Uy Boa¥l cda| 4 Y e AR EAF YO ]




	30122018125035
	الكود المصري لاسس تصميم و تنفيذ محطات تنقية مياه الشرب 2017
	الكود المصري لاسس تصميم و تنفيذ محطات تنقية مياه الشرب
	30122018131713


