C,B_n‘t] “slg ol (el Glad
[l las¥

£ 1AL et Gl Jandl calia Jib (e 43 palan (oA LATY s ¢pald

sl i)
‘-!"S'“ é.‘.yz-“
Alaad) g ¢Afall
(i pal) e g Abelly Cdy yil) PRI
‘UJL‘I,! LaJ

) sl

abuall J30ff (sls edad ) g cdiell JolSI ans¥) J2off 1ol iy a3 | o]
[l IS [ s oa] s o o slea|  [Aicalf
Jdderll canlia pud SR/ :Janl) Galia aud
Jderll caslia ol sie JR0f :Jard) qalia O gis
c_;/_)‘).m.flda.ag -LAH Cpn (ali B jaliae &l i
AL i ]

= i By\99

G gty OVt \
: “ WA .1;}‘_*_____,_‘.;.’3-:‘” yuhA
wt s BN -;‘,-a\-a\};i‘l‘i\:fil’."‘“

104 =

-
-

2024-12-02



(i) aB) Adal) JadY) 3 gie e gay el AN 7 gad

3;3:.\\43\59\)‘443\;1\(.@4&\)11\09uujhaeamu)u‘!\ua}\.acL,\SjuasbA\L;\c
U_\cu_&\.u‘g\ Ls_|.\\ J}Aﬂ‘j g paldll J gusl) U _J\Ja.u‘fa.\‘FlM J;I ch_Jla\e.nL;d\
Lo dalAll Jaall lad) saled Hlaal ala 5a J.\cje\leﬁ.n).\c\.@_i Y e lg i)

J“Ji‘;‘ Jaall dad | cualia g

u & - L

| B | | g

1) e e @uAll | ) Ol gie Bal) ol | G

M\j‘ L | e PO TCIN (T I 5 P a

aartis il IR VPSR R TR ' DA P §

[ Al ) 'y X ;

(' 0 L;é (g.IJJY‘ (S
A
2
. 3
.4
. 5
&

105

2024-12-02



Al 2181y gl — (3.1) Juall gigadl
[l RO gyl
Josadliall awl 3 JraBliall and
JMEY gine awl J30f 1 i) guaS aud
[Auailiall J50ff 1Auablial) anl
JAziliall a8 ) J30] 1duallial) o8
laiia () dal e () dniall

ddlal) elibal) | 1

idall) (ARl &l gl () JI o8 laglaall

LAl £ Al (i pal) Jrng clanlly Allal) cilashad) £ 91
(‘;'MJ':“

= TN T S | R O S I . B - S VA

: (Apa sand) Al Jall (e Atiia ilaplaa) (Aladl 3 pall Gl

il s gall (Man)

( Total Assets)
el 31 lan)

( Total Liabilities)

[oraalall (5 5is  Naa)
ddliall daxl)

(Total Equity/Net
Worth)

(Current Assets)

Adlal) el Yy
(Current Liabilities)

Jaladl QL) Ll
(Working Capital)

\m Sl gl

R ]
| by Dltas 22

106

—

2024-12-02



lailadl  Alea)
(Total Revenue)

g aiin) Ja ~L )Y
il yuzall
(Profits Before
Taxes)

gkl (gBail) e cila glaa

Aol e dgamill culsantl)
Lol

(Cash Flow from
Operating Activities)

Jagaill yalaa 2

La et Lg_)\ai\ Jiaad L;Js.\]l Us.\.d\ u_.s\_d.la.u A_u.h.\ d.\yu.“ JJL..a,e RTREN uaal_m.“ L51°

(N1 Uil Jalay La) laal

Jagalll Hraa a1l

2024-12-02




el (3Gl 3
o) g fles] ghealf dte JRI] e AL 2 g3l g 330 ) (e rnsd i Galliall e
s o G Ul g anEil) julee CAEN audl) (g0 (3.2) 888l L
ol s ] allial) IS 1Y) G gae ) (palliall Jall pagll a3
(Ao sana b sunc gl Y1 AS AN Jia) i dgal

g 35 6y Lo oboma y iione Sy Lginad o Ll 3 38 001 of
A bl

o cilaadll) 28K elly 3 Loy echlalluiall 431SE 4 i g AaiSa ()83 0 ¢
Adlell bl
N oy Jadlly il ) gl il il e 38155 o

IS 4 giaall g ¢oMef Ay glaall <l g () J) oo ALl i) e el 80 O
ccalullatial)

108
2024-12-02



Oa (Asiaad) il e Jana) Jlall Gl G193 Jira - (3.2) (Al 3 gadl)
< glial)
Joiliall ol J30f 2 ga8lial) ausd
JEY puae an] JROf 1AW gulas sl
[Aailial J30]] 1AuaBliall acid
JAailiall ad ) J3Of 1hucllial) a8
labia () dual e () dnball

(dad < gliall) Jladl (gl Gl Cliby

HMaally “-’iﬁ‘ ol e | Alally adsal Xl
()

a2 g iliaf/ QEJ_I‘] [t/ (_ﬁ_a_f]
[Alaz)]

oy Ol Jara
& sadl Jladl
* ey gldall (e

Ml g apil jalae - Al il (g (3.2) oAl Jlanall il

109
2024-12-02




AdLal) 3 ) gall - (3.3) Auall i gadl

e Aial) J gea g AL Jgead) Jie e i) Jygaill abias aaad Jgliall e
(sl el 3V (g Aila) (5 AY) ALl Jiluslly Baaiaall C3lgul .u 9o yall
(shall) diel) 13gs Aalall Juosy) il o gllaall (gail) Gl citlatias #1510 Aalial)

Ml g il et - Bl anall 88 5 Aadliall oda g g ge

(AU Sl pAlall) Aduall digatll Jiuaa ad )l
N |
2
3
4
=

31 82129

.——"""‘-d—.—_-—.-_.-\
(;:;).J\Cz O b
oAl
— W
| u‘hﬁ_ﬁ ) i

e

110
2024-12-02



< glial) Jlaa (B daladl cul il - (4.1) &l Al 7 gad

[Cr_uLlf/ (,BJ? @JLA‘
Joradliall awl J20f 1 pablial) amd
J2EY] pac av L,B.J[] DN s aul

[Aailiall cj;’.)_/? - duablial) o)
JAiailiall ad ) J20f] 1Auablial) o8
lada () dial Ge () daiall

oablial) g8 Shally Ly e | Ay
il Adal)
o !
............................................. [ al)
4 A ! a
[ \1 = a—ul‘
........................................ s Jaal)
dﬁn L ] “ L.\ \'l . ulJ L] [ v
Y\ q - “ ?_m‘
.u/\ Ql kY A “

111




..................................................

..............................................

112

2024-12-02



Agaliiad) JadY) Jlaa b Basaall il pdll - (1/4.2) <l ) g3 ga

Sl JAO eyl
Joailiall aul J20] Tz gaBlial) aud
[ e and JROff (BN goe il

[ailiall J50f shaaiiall al

Jiaidliall 8y Jaof 1Auabliall a8
Cladia () dial (g

()il

aliiall dial)

Jal) Ala) g 18

BIENMF BN

= A Jslia

dixl)

‘;'\J Ji J'l.'\ﬂ..)

diall S alual)

b ol

(b AS Ll A
13) dall alaa Maa
) spac O
YJG.A J\ o)

Le b

-

Saall Coalia aud

Jadl Caalia ) gic

LS / Cailgl) B

oS 2l

"Oaalill g il yulaa" -GN andl) oha (1/4.2) 588N b8 5 ALESY An JS

113




Al 5 gl 3

Lin sl iS5 fasla¥) 4
A Hl)

114




A 1) Lndid) Qe B il i) - (@ /4.2) @A) 7 gal
Joailiall awl J30T [ gaBliall and
[JEY) pume ) JRO 1NN gulas ad
JAuailial] Jiof 1Auablial) aud
JAuailiall a8 ) J30] rduallial) 8
(Opailiall Cladedl) (1 34,35 34.2 <l il L 5) 19, 8 J gliall pndd
labia () dial e () daiall
zagall 138 3 5351 gl e shaal) JLaSial edpun l A (e Al G gliall aan o
00 (2.5) el Jlxall s coualitiall cilagdaill (1 (34.3) 5 (34.2) <l jaill Ly ey
Ml g el puled - A il
...................................................... (1) daly pd il WLEN 1

ila gloa

Sially iy o3

Y o 5

BIECFTR

T o R
B = Daadia | G | b Nial) diaii g3l )5l

‘é_'m Ji _)L'\'.g.)

Oy ya¥I OIS 13)

115
2024-12-02



& Aallea ) desll Lo Guuny LY Jana
s o U () ade ol
(Y1) HOWFR P

Aail) el | el Al
® p_ud al) E\SJLJ.\AH
(La) x (Y 5)) (W)

(1) els¥! s
(2) Al 4l

(3) Al dal)

(4) Za) )l Al

Jaxll Cialia pl

deall caalia ol sie
oSl / il o
s ST 2l

............................................ 1(2) O gy puagi sl BLAY 2

.........................................................................................................

116




Lo LW g Aot cail gall b Basaall Cil il - (g /4.2) @il gigad
[yl 4 pune S5 abliall Ladi (il] 2 sbell M Joadl Lised anof

Sl S50 g

Juailial) aul J2Of 1 gablial) aud

JAailiall J20] :duabliall am)

Jiailicll a8 ) J30] duabliall g
laibia () dual o () Aniiall
(z14.2) 38l L (1) asl o) (ol llaiall 1

.........................................................

=8 Jslie

Jslia

G P
asu)

Jslia
L__;uui

2al) bt (A1 ) gall

L?_‘m _)‘ _)L'\_.)J

YTl ngJl 't\,u.q.\\

L5l 3 3 il Juali

(cl4.2) 3 55l iy (2) 0 o) pusi Sl ki) 2

117




(s AU pland) Joda (pall g
(i Ay g 1)
ol s591 G gl lidall Colaplerdl] caveny o8 LSl LN 25 pai Hidl] ¢
[stell ac) J30f] (A bl dgall) Lituall aul
[ Ll SR
[Aucailiall ad ) 5 assl J30J] 1AucBlialf a8 ) g assd
A LB.J[]:?EJ duablia Joda AlLS
Jr il JROf] ANESY o Lgd) oy
[lid] £ 8 ) sie 5 awl JRIf 1) ) i 9
?&:{J\ iy e ("patiiall ™ gy (ot L) [U‘jwlf-“'”l SR ol 3 o 4l Cua -
[ailiall ad ) g ol SRS 3858 ("Gl all" canss by W) [ Ll JS0f] e iy dum pe
celaall Jsda cpaliy 338 o g g ) oy aSha g b8l a5 A8} Can g -
daa,y Y u\‘)m zuus‘n o2 s gt p 3l fellial] and JROf] oy pailial lb e ol -
il J3O]) [ald )V fliall J50f] ilie Lelonay Soaii ¥ fla ol alie (ol aday 48
) il Jaf 98 sl OL%#__&JJ@;&WJ}A[&M/@J][@W@
coadliall Y cdualliall da gy Can ga (MLA\_)S.\D)
QS b aliall J (e 833all i jall daadla 85 JA A je Jao gl ans 28 1
cuaﬂimmmLLydﬁuaﬁM‘dﬁwaﬂﬂl ol&.‘d.__\.lnf\gg\ 9 (adliall (a ye
i
J
Aum e 483 ) ol Aglual) clad¥) peamiat J g Ul Gablial) (iad ) 1) 2
A aiall 3l e A g el dgall J (e duiaje J oty 4xlii ey (b ) ) Jd8 8 3
a5 (duadliall (jia ye QUSQ@M‘@@EAM\ waall L dia s i
b oadliall (8 (e 8 yiall o3l
o cdiall aBgi |
S 13 (ES) elain¥ly ull oY) cpn ppaliy cdgiill Ol alii
Opafliall cilaglasll (8 g L slla

Leadd i) G o clasheal) & Gie o daania g Cilaglas pailiall 38 1)) 4
Aoabliall 84S Hliall cilisd

118




ALY 038 AnDla g0 -
e gy oaBliall aa adgall diall (e Al Uil g N g8 palliall QIS 1) 1
Gy Uylhae oIS 13 (ES) elaia¥ly hull o1 s Gpaliy i) G Cpali
o eCpmailiall cilaglaill
(o) gl Gagan g8 A ga palliadll Sy a1 1Y 2
o cuatlial Ji cpe UGS 03 Luadiud
A sagd Badaall Baall clgiil
oMo aaaall gy il U8 o 3 Ul g alivg of cang A o0 i say dall calla 6l ) -
A 538 da s oleiy

[ e (G siall) 2 i) (Gplinal) Sinal (558153) a5

119




e AY) cladally glaia ) 81 gz gal

olial aild 5 ilaa) o gall Ui

ASaly Slee  caiall Aalal) Ja g 530 (00 (1/9/17) oy palall i oy 5 e o Linllal 58 Ll
Al g Y panll arany 4 i Jpea) s LilE g Tadga 118 385 salall 03
s Aaale dad 53 o i g9 8 plaal e 58 pilaall a8 ol £S5 el gf el i
Cilaiall b3l Shnie Lica s Ll (38 535 "0 AW " (30 L ) Lexs o BURY) Sl Leada o
oo yilee pe o dlie IS0 addin S gl Leada o3 o) g Lgasney Canda (el sAY
S ey ol gl se sl ol peie M o OBL (e L Ea i 0 S lie Mg f Ll
doadliall fulee of kel 13 ity AalAl) (a5 padl aaad ) 8 seally alay Lo llh g ¢ pgalies
Sl o3 Jal (ye sh Siall 2l Y (a8 1 cibim glial) of Jsliall (e Al o Lgad
i L cilada gl agny 0 sl e W) Gl () Talad Ty o 0 22ty LS
ol gl adally Liald g by el g cladal) oda Cond Saie laay JE Japw e el
Tpsall el aY) 80 S Gl Al e 38y LS Yl sy Lagal adally Lial 3
Leda (1) 38l alSaly LS 00 J28) o Aallas ol Egan Jla odlef L) HLiall salal) cans

_salall ol 83y Le JS duithy o il

|1 GAluaigdsidle

............................................. 128 il (o shal pad
........................................... rad gl (aghall a8

L

.......................................................... : a—ilad)
o &Y pae ol gy dali pac Jla g 53 VI ciledall gleiall )l 8Y) anii Jsliadl e)

(i adiall Yl 4 &l 4S5 of e (9/17) 83lell 5225l) ) 50 VI e sl ol caledl
(sl e dadia lia il (A )Y g Jsliall e s

120 \




e giaal) ciladally (glaia ) B} 3 gad

ol ails g iaa) a8 gall Ui 8

etslu‘msjf;s,ﬂaﬂwa J:.JJ;ﬂ\QA(2/9{17)&3@19}3%,\&&49t_-,,_uaugmi
Slo BN o aday o o) Lily 48 35 ¢ pa¥) caua Bl (e Lad g 1)) 58) (38 53 Balall 020
OS5 ") g W e of oS5 cibadl ol il Ll atl of ¥ gae CilS e gun illse g s
Cilagad ol 505 sllaely a8l Aale dad 53 el (sl paiy ol alg e e ) il
Sl kg o ddand b o " pal" o) g cLisY) oda i anii of allall 0da Jia adal
e sl ol pgie A of Gl e Lidglie e o e Al 5l ULS (e i 0 lld OIS 1) Lee
sh sl ¥ QA Jasns e el Jadiyy o5V Gl Y pealioe ) 033185 ) pgnila 5o
N 8 seally Galaty Lasd g oY ol dpanny Ay o jusaly OIS 1) Lae Hlaill iy ™ ik o
S s o Ay Leunds duailiall u@‘j diall 13a Aty Laldll (g gl apad
Slad 028 Jal (e gl aall 8l ¥ (5 523 Sl il gladll

B il gnyaf@a;\mdhﬁmmjia;wamggiﬁ@f,ayoumjus
ol paailise 0 Ul 51 Gl e Ll glie O (g 5l LS (g el ST o) gany Adansd Slly s
it ol sl ol suand of dEall 138 Jiaaty alaty Lah "Cals g (sl ) agilien o) agfDIS
[ | Alasigdsiale,

..................................................... td el aul

.......................................... 188 93l G fal) ol
........................................ 1B il (a glall a8 oo

‘A A4

Y pae ol pdn dald pie Jla i 5 de sical] Ciladslly lriall Y] 2 Jslial] o)
ia ptiall JI3YI 8 &l S5 o 4ide (9/17) 83lall 53020l ) Y] (1 sl sl aledl 4

(vl pe diadio (3lia i yh 3 )LFY] gy Jlied] (e 5

121




Al s )
Jidl) et
Works’ Requirements

122



Jadl) eathiia — Gualdd) acddl
Works’ Requirements

b giaal) J gan
141 Agial) il gall
143 daelaial)y Al cibllatal)
146 ke i
147 Al il glaall

123




124

48 el gal)
Technical Specifications

: . ‘1_1__9_
fia Adana QG Jlel plaly 2ol alpall pan 2y plill b slaall 138 e Asaddl JlueY) o
liks JleeY) odn i oy aually Tt 5)5S0ally (e Aliblae — (il oy dhall cpe ol
Gy Sl Jgin 6 e 98 LSy ailinlog elael) (8 Agllaally oluall dlalus sl sainall dtill ilinalsal
toaga @l Caplial) Gevigall Ciladad

(el s alf 500 Lapakll Lgiad sla ) 5l aoliall Bualiall eyl (33l

el Ciabia cilillaigg dudl) cilba)sall

calweSl Jglas

iy e e ¥ ein iy (@Al Slialpe ) L alle ) s e lgde Dl Lag) sdelal) cllialal
(e 13 o ity Ty slaall
.1992 A bl Al e 5jaball Lgalialeg sluall aghat 1ad Jlae
2004 A slual) e g1l Ll &iall) e Baball 5 Capill ole lSud jaglei julas g Guud
11996 il Sy Lalall Ji¥) 5y cie Bpabiall Asjlanally 45U JleedU Lalall cilialgall —
VASlally 400N Jlee DU 4ia)¥) el cilagS —a
RERIRIEON

Aalad) JatY) 83835 0 8paliall ol i) Jlac Aalall Al liaalgall Cangay 28LEY) Dl asen 3
Sy e B Y e ity (@A claalsa ) L alle ) eDlaxs (e Lo Tl Lag 1985 diu oISy
colieW) s e g g slaal)

lialyall Cingar 55 of Gang dprtad) gy LS Y1 asal 00 058 o cang s dsall gee
v oedigall e 38lg jlas (el

U Al AL} AdUadl) Ciyen o oy AU ol Apaayll clgad) B 0 2l el L) Jlaall e
LN A ey als (gl Joliall Jantng Aiaall cilgall gaas (e Led el jlias

Lot 2023/1/8 ea)li 486/2/7 8y (¥ Aishe IS 5 2023 4l (28) o) paanill Gk e st
Bl ¢ colsliall BE ¢ Cppuavigall Bl 1 Lt cilgall sl Glslia ol (i) Cpreailiall diesty Glaty
ligy gt § 2023/10/12 )5 20104/2/7 8y @M g sbaall jg Jlae QS 5 (Hlally dolicall
elaall

(2023/10/31) gyl (21526/2/7) ¢ sladll Aabus plo cyaal Aghae S 239 Ly o301 sladl e

celaall 3y A 0ygem dda (3hyally aliiall W\B,\)B

E3]




(2024/4/23) g2t (6921/2/7) ) sbuall Aabus ple el dighe S (8 ayg Loy plY) Jladl e
cellaall (3155 A 5)9em 4ula (385all5 Micro Trench JI alala dajiall culiealgall pageada

o8y (ol eladll iy s IS Cangar 3biall 2024 duud (103) ) psexilly N Jsladl e

A2l oluall Aabus e i Adle et (of Jglaall Jpent (pauially 2024/11/18 )i (21819/1/5/1)
Zuhyal) cillalaia e As-Built cllalaiiss Jall adly s gyl (3 Jaghall il il a2 e

& Jgea¥) dupta e dailas pae @3] ae V) Jslaall dlgil) AdUadl) iyea o oy Dlay) &y
Mgeal oS 3l of e 555

Aol \gaa s ANaY) Wl S Gimpall I gamgld pgeal) gyl gy Slasidl] GgSoms gl
spsl) g il pall

@ Gaseads 2019/9/4 )5 (11632/2/7) 6) plall (a¥) Aishae apanty ol Sl ailial) (o
Jlaell Zgall Lo Mey! Lds Bl Jraad 2l Gl 20 e e 15 3 aoyliall (DY) o]
Bt Bylaay ALY Al (S el g slanll )k iy 20 carly Laga Jaid 5aa)g Byal cllaal) Lgdle

el glgha agay (N LYl DYl el

lede ailsall Aie)l saall (paa Daghhaall Jlae) i) elaall Bday 3 adiall Jaall gealiym o501 Jolaall (o
o8 olsal) Aabus gl (el Aishae S 3 35 Lt Y], Janl) sl gl 5 (gl U8 e
slaall (35 8 oygem daks Giyally clellaall Br0 203 Gageads (2023/11/29) &5 (23640/2(7)

o) obaal) dlalus ale il e QS Cagay palial) 2022 sl (115) ) paesills ol Jolaall e
Nl A gaall ol pUaall Ly dalall hag paly alally 2023/9/6 s (17344/2/7)
2012/12/13 gt (11847/2(7) p) sl dlabus ple. (el dighe S 3 239 Loy I Jslad) e
el S e Guasiall Guaigally LAY (usigal JalSl g (acially

2023/8/3 ki (14986/2/7) &) slaall dhabus sle el Adghae S 3 2)9 Loy oY) il e
o elaall Lalall Jag il cpacaially

2023/5/7 )t (8807/2/7) ¢y ol Aakus le cppal dghae S 3 2y9 Las allY) Jolaall e
Ayl clagadly galadly

§9aga Uagasy 2018/7/23 o)t 10150/2/7 o8 oball Aok dle (ol Adghe QS (3 35 L oM
¢ olaall g8 / il gl ey el

&l gie pasads 2018/11/22 ) 1670827 &) @lly slaall g (s S (A 35 Lo a5
elaall dsg ylaall cliialgall i

AS)lia 52018 pauagi Gageads 2023/12/10 sl 24349/2(7 &) sl (las S paleall paxtl
cbaally Gl slaall

o Y it gageais 2024/1/10 o)l 568/2(7 o) alall (Y] dghae S

s AUV Jsliadl AS)Uie ymgiads 2023/12/7 )l 66863/3/13/20 &) ehjgh pudh s S
o) il ks el pUaall

125




1S58 cleaginn ) Lgadatg Lgd Alidiall 505gSN clalily Lils LEIY ajgdll lSadi olanly adall Cildas i Joladl e -
Dbl o L Alass Cileagicaall pabuilly Glil) Jlael it iyl Gunigally s olae 51} aa gauiilliy sl olia
Lagudl
Hoayll olia 3858 clegins N lgalidy Jaglasll Jundi 2o Ugiaially sallall julsdl b Jolaall Jo -
. Aieall olaall gyl L_sﬁ Ailuallg ol :‘\.Jﬂ_).._ll& o t_"g:u.u.ﬂl'LlJ
A g ALl dualall damandl ool byl oulaally Ly Lalall abailly 53y9all jaulgall pand Jdeadl Je =
cellaal) (33 (B didyall claalgall s Aiill dls e Cpasia Algall aldiel

s shiall Lol pilsa
iy Aliilas [ patll oo i ¢ bl e a8 el (e gruia Aase

s laeY) ciuag [
g5 daen Gy Angllaall Jlee¥) g aend 4 cllabie ang Y gopdiall 138 gahe¥ = 1 =1
Aol callabidl yast Jlaels eadl il el ygaa s Jsliall ey ¢ dsbs Yl ey Jstial

iyl aigally gl slas A$)ds dilaaally il 5 ga Gpuily
ey lsglly il glsil 28IS (Capdall puigall oanny Lo Guun) Sy aygt Joliall (e =
Lol pally dalall adailly i€y (2l laDly il cilaliiy ey ¢S] O ada ) Lgelgly
nsar gopdall glg BlSy & .. cDlagll Gl e dlsay geaed) by cDlasll dlsa
cellabadly clialgall
Sl ainal clladl Caes A jiiall Jaghall Juagiy a4 Jslial e :Shop Drawings -1 : ¢
Shop ) adsaitll cillabadall aity dac 4oy Jdaadl Zphs dpcait Lo Gans gl collaladdll
Ll agasll azilgall 38Y (Caydall purigall () o) dpnsity Loseng awlly sadl Jé ( Drawings
Cslaall JleeY AnhaY ! Slecd) (e dlgadie LeillSs ity Sl 8
alai o g Sl Al Ay geed s ol Ao 1 As Built Drawings —2

U] Caomg gl slgil die oball Al (5l adidl) GIS ) plladg AUTOCAD
5L Jaadl Cialial (ag culi jmun 350 (A LSl Joan (A Bl a5l aaen =2
aila) Gidle (g ady Ogn b @) (S calueSl Julds o

Jeta dada A dilaally dupalls galdll 2 L g il (S8 paa b gapdall =2

o 5 apmasly ol Aaghl Clian 3kl el 138 g8y 35l il Al ol

IS A1) Hgall L (38 yal) Aiuad (86) oy olsall dabs paast s pgaasly il sale) oty

O aga 140 days 23l Aaldl) clbLEY) Jglial) paadi aayg slanl) Jleof duisi b allag pdiloa

Ll U By gall dlgall o dranll psaud) g Slagaal) dupda iyl Jadid g Jolall Jlad]

— 509 Mlgaal a8l

tAdl) Jlas¥) (o g pall O SS —

126



syl cpue Alases (3 Asndlall Siludo~ g Ailuoyg Juali Bale) Jeall caws gt gl

&,ﬂdﬁhﬁ\lﬁ,ﬂuﬁ
lgalee cauat ilg Aelu/3p 150 aus il Aallay Ll o3kel utilly gl ol oles doxllas @iy
a piidl olis yalial pliell ol Ae oid Ao ol gutg YS! plall A2 g ) AL Al ¢ye il Lo
oliaf 1 oy ISl s LA Juadaal S (0 g

olseld dic nS¥I @udlf (s 3o 31 p guiin) 3p 150 Amw (Lawt o3 33~ Alraad g (il oo oot 0y -1
uSaall s aldas (8 Aol ol potdeiud o Asdllall pllad cye Aol obrell 4331 o joullg plixll

- s f

. dudia S

-

(lobuia] A0l g dlele Buslg) Lig ) ideire Alaud gy (pLill olaald Jpauadel! O )5l (o obll e -2

ok G Ll S gtism (Wedeco Spectron 180e) g o ( UV) dseua’ i (5 98 Andidlly dsellalf pllas Jf

B g JS) 57l g (sl (Sgliods Alazll) (Microfiltration) 8 julall plias JI Sl ol i -3
gl ncas Maoelf R oy ey Jucaiicn (JSidoy Db (53508 Ay e (59T

ok e ol jadl (3 Aoedlall oLl ¢ o (Jf Azl oLl Jariii odlel 5 Alalf o g (pa olall 7 9 p5 a -4
Al AuhaY uSall Judll Sbdas (3 ol BUA (30 muid plSeliu

gt ety 2 Ji (overflow) Lot asttall sludl o3 &3 (ro U3 day olll JaT -5
Lguans o Wi g (09 Ll 350 08 (41 Lghgma (S8 147 ol (et s 3p33 ) ) US B Al glarad
OSN3 oLetlg ¢ty 9IS (et e M 289 Baly M (19l e

98 ool lSad 1 s iy IO (o Agegetant] i) il (o Sl ey ol i -6
. Asedlall oLl yidat o1

Aol Asellalf csldas Julus's g g obial (1) @y JSiid

200 Al 8 b Lk iy obinf (1) @8, EED

=

RW7T 130m’

_,:‘/

- \ @ )‘J%
= e y g\-““""",r‘. o \
L J.F-é\ A )f‘}f o ).A

\,

\& J;:i"\ai’\y
AW /

-

127



AL olga Asmllas (oo 33l ( Hloall ellaall I3k 2% o 5241) Ultrafilitration 3 lalf plias ¢sSy of
(2) w9l i oo g 5 LAl g ol L %y S (1) 05 Jgutael 8 Bt colduat gl

Pl oludl Ausi (1) @)y Jguto

T Turbidity (NTU) | <10
Raw Water Total Organic o5
Carbon TOC (mg/l)
Raw water Total Suspended
; <5
Solid TSS (mg/1)
Raw Water Temperature C 17-21

aball A8 g (38 o) A Al (e Aduaa pli olis wllal O iy Al

E-Coli (MPN/100ml) (e olsald A g guag Sl

B LAl plal ciag (p0 Acnidf oLl Aue gl (2) @2 Yo

Parameters

Turbidity (NTU)

E-Coli (MPN/100ml)

128




domall cilidiaiag (2015/286) iy il sl dia y¥1 Aduol gall Aaslias sles gliils (adldl pl ) po
B alall Al Asdlall BolaS ddlad le Athdlord ) A8LSYL (6541 Ciladoet! (asy Letd yaguaslls Allall

{2) 08 (38 4 cuus 5 Alal pliad Silawslss (8 3519 98 Lo s Ultrafiltration

it et

o Jaig A1 319 8 Ly Cooms (uncilg il (pus sl slio dxllas Ao yglatiy Juali Balef Jglall e
UV pltas Lle slaydiy s pllai alidiudg 3l uyg )5 cildess 4 Loy dlilaola g @3lall 5 7dall pllad 55!
5 7l (ollad Junddg S 9 Ut 5919 Eebena iy Eoe ¢ (3 0f) UV pllad aBge (Jyutal ae @iilall

Cilaselo ggas Shaldi pliall o) (yo 5/ 3p 150 ddlas! dallayg pllai JSI pu/3p 75 dallay (Ultrafiltration)
Joaus pllal g S Juud pllaig auto self cleaning screen filter ¢ayias cildeias (o pllal
Asallall il g Juakus' (oo Aa gl 8 (8 Ay gllall cidhytall @ rea Sty &gyl oLl doellas pllaig (SoleS
Andd! pliaiy oLl mtaa @ (4 gf Al 1oS B Alall Aataily ploell oLl 5 Al @iy Coims WS g Lty 590 agliallg
il g 3l ga by y 99 iliciag Jlasl ¢po p iy Lo gores Slold SIS il (19599 ¢ Al Al oS Aomunitls (999
aney Lguany il ol day o ALY g8 9 AUSUIS L0 g Aite AALASH Jlasly il p g @Soxlig ulid B g9 Cildlg
ilatiy Loy JolSI Judidcidly ol ,-ausy 103 g chailal) gpaeill il )3 g Asmdlall it o lghas y SIS g Ao (40
42590l od (9 83 ylgll Jag piullg Ao ¥ Slaslsllig J gl cuus aglall ae

b Sl (pue Aol dase BelaS a9 Jualill Jlast igaiid Mg (8 s r6 el aBLY (v cllag
Aol ALl ,ﬂ;@im}c@gelﬂgg@M!@M!&ly&nﬁ)&h}ﬂg&hﬂ!@ysjuﬂj i 0
&_;dp.waﬁlga\:»‘qlﬂﬁlg Al Ol il Lese (il dud pe @l dde g sliaall 142 (9 83 ylgll ilaualgllg

a2 “Qlamtgd.aglhllu\.aulgllc.m:-mwl@nlmldb.\l Lgiilamla g 5 lall dalall Cilawslgeg

plgag cilo gu g Uil clsluoellg a9 do M Al Cilatasal prten Jaall (llad Jadg O cimy
SIS g Aol JlacHlg B asellg @Soeidlg (yuliall B jgamig i ¥ig Cultallg ol gl Ly 549 JSLigllg ol
(st glf) _pslall ao piblaty Log JolSI (Juchicit) A pucall il sLaal (iag € g pid) JLaSY a3 A5y 5l g
Bagan ol oLl alaily lghas 5o it glf dayy Liagl 10 (Jaddigg A 381 pslalf ps (et Lang 2 Jgutondl (38 )5S
e pra iz ) Ui (Bl Bel 5 mt) puasell ¥ JU o e ol Lo Jaall (Bl Sy . g29d) 3
Jo%us Jglallg cdgaliryf (ol y&8 oo obial cubdladt (F] .. ibeaSH gl g il guu sl A 3 Laa 5y Y1 £ gyl

| dagasat) (289 Ao bl Lie (A alus] AAIST (41 0393 JalSH Juadcil) Ay gliall il g ¥ atas Cerdilig 090 (e Lolad

Alldeiiang @l pllacd) 4319 la Jlas! :3gl
O BN sy I g9 s cle Jlesl Suall slasl ade Jlew G Jolall Gle
Mool Bl 1S9 AUSHIS A giMuo g g Lok glads g Lgalald atazes Alacxll (3 Ldl> 4eitall (Microfiltration)
Aasell il gSe aras Catual o g gl gLl dalaidlg adly sl il gl g sl gl Cilladlis g culdeiall pres
A1 s g ) olus 35y Cigetiog sllaalt due Jlondf Jolall cageticn b (oa Auls (Jghtzel 18 jmsng
i B oy oekgon’ 0 SN IS ) Lglitg (Jlnna ol el gl oo s (ol (0 Lgianl

Lo ruds g0 92 LaS g3 dualiell pltllg Cammud) caenililg Aadlall Cifuto- of A30aT Cildedae S 539 oy 59 Jlas sLalh
M
Aouflatf Cifuton g Agatl Eilduiie S 29 5ol Jlast v
OLidlg olilele plidd 4) ade (5 alall pltad) Adal cildeie it g oS g oy y o uaELd.I‘_,lc
Mg g danus peiilie g s Cilelug 3800 B jgavly ulaly g (utlomag c.lnau.nf).b Lo C""”" )Lol.m $

IO o 1By 595 el 1) A8l ¢S A UL Lghat 59 (VD) Gasbo (s : y
./f H}'\% @
\ i. é\ r""" wn Al a \
. \‘ {}\’;‘. \—wﬂ.\@\x“:‘\‘\;;.f,-/
\ y 7;5:.:1!)}12__/#



e 501 AULO Self cleaning plial e ga bl day ks Cesg (pLial Lol i) sllall R
Weiaall G/ 3p 75 300k g LAl plill oLl ol jug oLisf LU Lied) sllaall 102 S35 (o dlles! Sl
il (o A gluma culuiall (5955 oo e ansSlalalf ¢piiduiaal) (u/ 3p 150 325 £ gazmas 5l Alalall Bilgll
oLall 59,4 CalS (39S s ( Head) Adeiaal) Lt y¥1 HLeisl iy o oleg £ 70 se Jat ¥ BelaSig 316 Y
s (o ( Head) decaall g La M1 5Lt Jglall e g dzdlall olull o133 1 F guog dsllall il g 2218 3
a3 dgoxd Aolall il g (JalSS S g s bl @2

A A et Butgudand) a9 il Jaglad S y3g mpasad V'

L;.,J\.:adl"‘\.an.l\.i."dhﬁ\éuélg&ﬂlwllh&dwdqg@wh&%ﬂgdwﬁgw& wedldl Lle
. odlel day M Cildeall S8y 9 & iy Ciom

o da S day (g s T by Ja (S (2) ke g3 dad S 51 99 pena gl Y/
oLl Ll il sliaall 18 I35 (y0 lgllast i wiw g1 @UTO self cleaning sy

(Automatic Self Cleaning screen Filters) daail Juiblo oS 19 4y 5939 yasat Jlast : LI

adlay (2) sus(Automatic Self cleaning) 4ol Asllas pliad Jundiig oS 29 ua yod9 el gaBlill e
Al J08g oDl Liilh Lidh (9 5 )l gl Agacil Ebbias day LS 3 @iy oof le delu/3p 75 Bus g JS
U6 ousbeng ASuile gigl ulomag @Saxi il g8 (30 p )l Lo puses Slali olial Laty icdh (3 83 1M1 & jlall
POre (eSu oty 316 i udiliuadl (o L e (1953 O oo Jaduall Jad Bjgarlg dadud (uliB 83419

o guadlly Aailall 48 il ciluoagi cuusg Projection UF Lle slaiely size

(gilantag (Ultrafiltration) Buydadi 5 alall detail Jlesl :lasfy

Aailall it ol (o Yoy (Ultrafiltration) J) Al s kg Judiig oS yig o y9g mabeali Bl Lo >

Sy (ribiaiice (pilidmg (po ST Oy (imey gl Lualy dlaslf Sl 2050 HLaedl A5y O le

Gl (3 5.1 ot yg ((Aupmandid) (9 ALy Azelall g Sk Bylilg 290471 Ciiias (1) JalS

B ta paiad Adlag iy gl (pae s olsa (pa iy pallg o glgdl Caghilly ByISall AI5Y ellig (2) )
(u/3p150) A lep Ablhay (4 Butomg JSI 30/ 3p 75 Igandlan 311 plicdl olsal]

(CIP System) (S olasSH Juwll Jlal >

Anian g Aol Adwiae) Cilbeialt Sloli (CIP System) (s olesSHf Juuudll plia oS g vy gty ropesat (aBldl e -1
&l ... (PH meter 3)agesll 4o 5 (ulid Sl g Jadiellg cidbuagilly (sue ¢ paa) Cililially (sl
316 Jutw uliliadl oo Acguae Jaddelly cilbuall (955 ol duid i daiall 4S il 43 o5 Lo cusg
. 4ygall Ausalontlg Agelall Jdlall doglia L) Aauall algll ()9SI Ol 70 e Jai Y BelaSg

(CEB System) (ouSall Juual Jlasl >
Mol 3 plall oLl ¢ye (CEB System) uSall Juudll pliai Judillg oS 59 daygh 9 et adldl Lle -2
5 olS a9 ( Addalyio] douiie Alole dduine JSI) (ool iliuiaeg ((Adoldionf Auiag dlale duas)nlbelll
s15a Cilixali of (Air COMPressores) ¢fsgll cxladlis g dbuagilly (e ¢ poes) Silil j3lg Juudlly paldl

e ar’

130



131

e iy A glucns cilbeaalf (3087 (g A ) Amuaall 4S 5l dy ot Lo w9 (Air Blowers)
70 e Ja ¥ BelaSyg 316

g wwwiﬁ)ﬁl@gﬂﬁuw(deﬁ‘ﬁ.:_m-sam)amalyallc,ﬁadica&éaojﬁol
(UF projection gyl

CUA p 3l L ares Dalid Alsle ddmiae JSI Adaliiol Adine Jdilg oS 39 da )9l oy Of

. Ay5alf Auaaloedlg dgtelall L dleal) doglie L) dauall afglf ¢yoST o

(S9laS Juuwillg ouiSall Sl olis) Ausogd Ul olal) Andlas Jlas!

((S9LouSI Jopusilf g uSiall Jouwdlf olio) duds 98 11 oLl Aoxllas plind S g oS 49 g 595 9 popesa Ll Sl
soLial ciliniol gl s (3450 g Aid¥ ) pllal ya

16.5) cpauss dgitelally duraloedl (§gladSIl g uSall Juul] (po A g yUf oL Audsgan Alslas e 8 5ald (95 o
Ax 1l e ol s £ yntly aoliell bl @ g BT Bl ey ASiuileglgl Ay ylay dusgas B9 (8.5
. dungd i olall

9IS (e Aldn 095 ot (S olaySlg uSiall il (g Aoctdeliunll oLkl (po (rty ol A3 oL 85l ¢y oS
& ol Aaliell Cililuoell et (a8 Lo g AS Lo gl Ay ylay Ae yoully @Sl 0955 o e Ly pali s
A9 4 alioll Axdgill Are ol cuws g

5o g iaolonllg Buelal (s cildeiian g il 339 (yuslomag aMhuo sl (ro p b Le e Slaldi yaudl 0095 o
&l....ORPI gf (1598 580 739 (PH meter and Contraller) dus gaselly @Sl g ubiall 3 g g

S p Ly Lo asea kol Alale Aduine JS) Aol ion] Anine Sy oS 539 el @iy 0l )-

dad gl s gl Lle sl (yasell £y g gl Elgilg 5 jea¥ Ciliasl gag il 3l ploesl @teial Jolall e com
il oSt otg) Aluans oresal Cibilus @@ Jglall e cuom LS A 40,10 ol

= o Lo uasailly gaBlil 0059 LaS

Aubhe¥ Byl Aailall A4Syl B (re pule Cilis gl e 95y Ol puBll gdll ajall paddy O
oLl it : puasedl ¥ JUS e le 4@ (e UF system Design report g ,at JSié le Ultrafiltrationds
ol g uSall sl DiltaSg dy ) ;SS9 Adaiid cag Jall atex g Recovery Auiie¥) BelaS g Ao el g Al
...... gatubdesiaat p )M (pualoell 19319 AdaMl e g ABlall I Hgiiul g dygle sl A odf gl (5 glaxSH

ol s Aailiall 3yl b (o duniuaa s gu ANAS 45250 Add¥I (39S oy puall (2l o pall pasiady o
Aniliall A4S il dgal Gl (o pall pasdley O ciomg 91 pOLL )l e i il (9 0y llg g (el A8
ALESHT G S g by g e Balgddl G ety ks M

JAgellall il g pcased HBlial| B85 5 gl Ll ﬁmﬂlgciﬁg’i

Aol Ad il (g pallg Lgtisedlaa of 4 plidl Ll dee o9 cuwlidhy Loy 8 g X1 Ciliual g.ag Slgll Hlas ey ol
syl ol elol el Aollio 0953 (519 - 2B g0 JS (g Blilull &y gzull g Hallg doxllae By JSH

4S5l gy rog U1 Adllallg ilauslsllg mpesatilig p ks Ll slogll Uyg 3 plA S Mg dayed Jolall e
ologl g i plial Le dryer jlga oS 59 w59l J9lall e e g 3l (ra JU5 5194l 0953 Cuomig Anibiall
A gl Lpuatloealld

Jowd Eileiine 9 Adall e s Jia) Aole dduire JSI babiiof Ao (Jukiilg oS g Uy 9t Jglall e
bt Adan IS 0650 Ciooms it g Lo (... A glaySI 19l (B ildeing o5 glagSl ol et g uiSiall
lglduls @by oof (ol ¢ Ay 1S9 ASAIS AN o gl pben g (po Aslall Al (& il JSiis 481,




132

o Audie¥1 Al (I 9065 L (Sl 9% 91 ISl (puntlonl) s (ot g (SsiLagligh JSidy B 7l pllal Jamg of -7
oSl Sl ausng 5 plall ausg

1 uhe S il A dass (ya J gl Lol cdudid S (5 glasS s ilibos sUAT Scailagligh Uiy pllad Jasgof -8
+ Aoty Contlove Pl ) 5578 (S gL | Alas

Slawlge HLiislg Juwaliobee dalaag gﬂ&.“j@j@iwi dalail 9 douttetiucd | il 5l moes LSl @iy ol -9
dunralonll olial) Ao glie ds gl il ()9S Cuoms Lgie A guall Mgllg Aalai¥ odd (§ docieliudl duslll B g3l

Judeldll slidly
Al Jaig dyglasS Slge JBig LuSall Judll Sildas @ doddiue ol 4aS Jai aude¥ HLos 3 e oi-10

(o orcilBmall Aol oLkl ol 55 dglal g pliedl oLl ¢yt 35 (30) o glasell JLasel akaam dtind (§ doctderiaudf 3l oS oo -11
Al Cilas! 9o s @8Ny el Joglad (3 oLl A6 yu 3953 g Aubiddill dn gauillg slll duc gl drulio
B e Aggzll Jalsallg Toall dagliag Sl (e ot sl olis Sileltdeiuwd dodlio (953 Ofg oludl

60 s FlUX 31 791 g e 05t (1) 5 Jgutandl (3 8.3 51 g plit oLl At g s B Alal Aaladl aotasai 0y o -12
(o2 31 B Siall g L yf Yl (3 Less Recovery (Jaf BslaSisg dlasel! S (Siay adf 5Lie ¥l 4 o (LMH)65 -

RAP

Aniuall AS puidl Ciladal cuus g (Socile 99! JSidisg S gl Pressure Decay test 3 yamd Joc praalll o oi-13

slitd JS 7 p3e le ddlad Conlil oS x5 ey S Solle gligl JSicy Bubble Test 31 Jae mawtll (o0 ol-14
Ao gl A Aol Ah e Aol e gamall 1A Jasyg aiie S Anuall AS pddl Cileda’ cuus g B> e
AL (ya sl (51 LB (490 BylSe B 9 0.15 (e gl yiSie gL yfg oLl

i g0 Oillaladelly @ teialillg Ciliuafgllg Cilp- IS g Aciiall o pidiid| dy (28 o (puall did o @481 B Sl -15
Craattd Ciowses dagliall diall il olf xies- Lg@

Pore Size (um). -1
E-Coli Removal -2
Viruses Removal -3
Crypto Removal -4
Giardia Removal -5

Saxiillg yul i@l 5 ygol slucelsm
2 i el o ) 359 A A0 Mg Sty ol B 8 pgon] i o g 35 Ul ole
kg S Aaibiall

Azellall dams a0 (9 pll olsall (1) aute B iSall (ulid Slg> .2
AbE ¥ Aglas g pliell sl 0o )3 (3 pLinll 6Ll 3 ylSe i AL M Al Cibmne o b e deS yi ey
(e Al S Jlastlg aSoetll pllad Jadi'i . 1gs 7 gasd! 3 gutontl oy B yISall £ Lt 5f LT gt oLl J g (10
(3) iy @elll (9 33yl g Cilaol gl s
Azl oliall (2) aute BylSally uSaetig (ulid jlg> b
(membrane Aui&¥l A3 BolaS Al )l 5 ydlee 5ol Aalail cpo pliad JS 7% Glo eS8 @iy
S g . An s 15 S Scibe g gf Sy B 5\Sall Bl B Jomucis praws jlgoell lisi g 0954 Csas integrity)

l\ " \’\‘[\,‘l"ﬂ.’ _‘_\M 3
\ ,ﬂ\.-‘-L W2le—
y - (:)\(,\W

2=



(2) 3de udaliseg 1S £ 93 FaA (yulid Slg
(Sl S Joid B 7l plias IS % ULy a1l o/ p s acnll plil sl lf 305 ) B g Sy i
(- Al 5l JLacHlg

.C

(2) sude ualinag »gS £ o3 GoLl ik Sl .

(@S LAY Jodii 5 8 pliad IS 3 Il AaS) g (o °p Il iaontl Apeidf ol ld (Bt cils) B dmmy G
[ Wi PRV [ PP ('
(1) aute udaline g 2S£ 5 38 (ubid Sl
ool %p s Adanlll (S9leSH of uSall Jputl] LGS Dlghad (w5 shgu Aua g 11 olall FOS il 4 (lamy G
(v 2t 5501 Jlailg @S] pUEAS oD (it o0 IIS3 7 I a1 1 g

Bourdon tube g ¢4 8 pilae Jass Silelu
B g S (oL dakuall £ L yf gt S g .Sukom oL Bt 9 JST9 B il ciludn 9 7 yl5mag Ik (oo LS 55 oy
SIMAL A i do gauiall s of 5L (4-0) gt sl 0965 Euomsg (TMP (Transmembrane Pressure)) 3 ala
B> e B g SS9 B pdall il g 7 yloeag Il e
( Pressure Transmitters ) Jaaus (ulid 3 jgi
Bl Busg JS Lle dakuall (3,8 platyl Jaig lus () A8LSYL) Bigd1 ST Gl 3 ates J21 g
(Lol Ll (3 Apglialdt (HMI) 1) &bl e gud p9 5L C3MuS Aassl 4(TMP)

e

.l

of

-8

(1) aute plitl oleall 3 poxl A 33 (ubid Slg> .h

(1) sue Hydrostatic g o3 plll sl o 33 (3 sl Sglluwe (al® Hlga

(Lol iedi 3 Gollall (HMI) ) ae Jagy o @S pliad

oulid Bl Bl (ul® 5igal pres sl B HlglaY g Amllall i g iligSe A8y @Sl Jlaiwd i
BylSall (yulid 5 gy glallg ploell sUI 55 (8 oLl Ggtue (ulia B3galg By ol Luld 3galg Jadsll
AL Hlga Sl adgl of Jas ol HLid JI dBLSYLy

(59LauS (tuwdll Cildeiina ¢ A0l Siledae ) dlasell @ 481 Silall (o Arsns SIS Jaall Oilelw ciludis] Hlgs

(‘;‘S:.H Jowall Oildeina

Ao’ 5.9 AndiILy @ hath pliay) oMo g2l Yyt Jlast slusbus

el Asdlall i g Jualudh Jautatld G839 da )M algllg Jlea¥l aras Juaifig oS ydg el Jolall Lle
it Lo syl ey Gy

5|

.k

Aga oyo sllaall 108 IS (e WAy 9% i U1 B Al Al & pdeey eilal) dummuaidl (598 Andl plind Jay -1

LSS oo gl e Edal o p ik Lo ates Dlaldi o550 dga (o eilall Miah\lé_‘uﬂ 1l 359

Cr (085 ioms (puntlonag plallg ulgag Al S LS (0 p iy Lo aiea S g au_)ﬁs Seala a L-a
Liwlia ol p0¥ qubd"&.r)ﬂ.iﬁfﬁ! alﬁWiy

,\,..& ’jxw

133 e =




Al »eSH Culiio ) e B g1 B gl puie (slasal UPS jlgas wusS yig ot yocid Aol jlawd (ySa oo -
oMluﬁm;aﬁmeV?UanLquM f)hh&ogd.njwlu\ghﬂh_dﬁ Alold Hlawdl oSS -3
walf (po Cilealll dglas g dliglased pllaid

AL Slas lasbu

15 e Jay o £ lat el Al Mlg'é‘_,l.cc\:ll"aﬂ.abm?-casj‘%m1p%ﬁjﬂl&:ﬁllw#ﬂdgﬁll@c
cigacdall ol dud f glaw (e @

¥ gune Jglall 39Sy dailall dal gl Ciluld pe il ¥ Siluld ol did je (@ Aedlll i)l IS Jl> 39
“um.n ol 31 ACiiawdl el gall G A 3g s Jlasl Jio AALEN Lol (o p 3ly Lo grtan Aol (4
aa gl ol (3 53,fgM cildbalitlg Buyitot! Cifuo gl il e Gl domlucey By dliiaud Uslgd duaiig

A0 g Jlaad sLiath

(oo ety 55 o 19 oLl Anllall it g qopam (i (lascad o N 5y Lol S Jglall ke
3..\4”4?-‘%5:;\&1:-_9.‘3 ;-hJ.gS&NﬁSgcb'ﬁ‘_’Afl_}lgh&q? mm@@wtgﬁd1%9w1 fa s
Ae B9 Aty

S 55 (ko (ohe Al Ao 1 Aom gL Zllall it g Ausliel A5k g il gl gy Sl ol
dauas pd Cable Traydi oda ()9St ¢yl dlay yd Cable Tray Ja-1a B )Lt DL 9 Aals 1S SOLLSH atas
Jed cuusg el 5 ha diluall Jlacl g 4S joell

o Balaiudl ySayg . Alilala (olS g @yl 5 alall pliaid @Sl Jddci A of A0 319 8 Aleld Jlaci (495
O et (3 g8 S iy oy 55 J9Uall A ghuce (395759 i 3l o OIS Ul (3 AR (o’ I oS
(4) o=l (9 B3 yf gl cilinuol gl Ay S Ao glll 9SO e a¥Y p

ot 9l g (g gl Sl < Lanaald

A8 gl ol I (o Wl i (Al g dodllal il g JalSd Ailuallg Jaadddl cileds @yaad Jolall Lle
Lo aora- Sloldi ¢ 42Mall il clgaedl S8 o AS) I pracalls 7 Laudlg Jlas¥i s1gil 7ol Cro gl 2234 BAL
Jordthf ciludant Aoy ASg Ll of glf A8IS (yealig A yalgS o p il

aﬁggt‘u&éﬁﬁ@ujgdidyaﬁlgd?lw il (s Cadgl) dsdh.llul..b-j‘_j.uﬁfudjhll?fd.lg

il oo o (o gl kg il il g g Al il e (9% LD~ Jglal
-“ “ L».‘.u!

L',.aam{nlus.ldlgwulﬁﬂ:diguaﬁjjl@Uﬂld%—&hﬂlywlolemle&ndb@
4S i) (Bomy (2 02y Jgd>) gl ol B3 5lg g UL - & g0l olis AS i il plideag ol Alabu & plides O
gt 8 g Lag Lgh AgtuSLIll 2y pdelf Cilios gomiallg Al g el i goell o dIST Jglall o 45 g plf ole
. Aol gall giaslas ot ¥ g (10

ol s Jadig ey Joall g Adlatlf @glil e g (yrit sl slasal Htoelt 28 (o 5l ol o ol < glal| e
— VR

K] & Py :
-4 VAL e gt )
\ oM\ \\_.\5""","'\,‘”,"”/’
134 -



A M S g il g Saamel (5 glanSIl g ouSial okl ilibas go ciall 421S3 Albually Juadll Sldes
Stock solution afgll puam’ 4y shag 4y9le. S 3 gl e Ae yo yitoi Cildes

ol JaT ¥ 5ty (Log BoOk) (395 A 3N (91 5 98l (bl g 35 aes liliedlg iled yall (3693 ilidas
Looline Jlac (61 Ggus e dlasell 2o Jolatl Ay S

. B g1 g i ol LB gt e Lga L p DU Culsl j ¥

a5 ylallg Ay y gl AdLuall Cils! !

A 9LasSIl 3 gl1g ALy pgSI1 B g1 pa Jolalill Ay ha g dalall dodluddl ) gl

gl 1B (50 (bl gy A bl oyl ) iy Sl ot 45 s p gy
. A8 |

gyt il g g 1 g il g cllabadud of pike
weillataset

109539 £ 9 pdald AU 2l il ghall cpo (A gubna g Ak A fuans gl (o py of gl e

g Aol Aduatl) Eibo guu )l g Aellae Al ya JS (o Cagllg Aellall Ay s (38 Juadto 7 o .1
il gIUISY Adunll Adeaidl Mol (St le jlga JSU il g g Akl Cilaglall .2
JAs Built 2L Jlas S cillalaselig diall cilaglall .3
Ao pllg Auily pgSII il ol g OGS dalades Slold ails 1S JleaDl cillalaselly dxiall ciba glall 4
il U ptazed Skl Adrlg
ulond 9 B3¢ ate g pghag o PRID S a4 S0iS Al Jla. oM cilla lasellg 2 all cile glat! 5
Pipes & cables layout Jf (Jf 4alis¥ly .4 g sl Cilaglall atas g 1 ylkallg censlidig
w2 gl
Jadiyg (e gdnng Aig ASH frud as ol ) Ailually Juadthl GUS @l sllaall dde Jlomw s Jolall e
Wolll 48 (yo ghian o @l 9 Aoty yall AR 9 Junlto JSUy Bl g IS g Analizes Alacmal) Ailuo g Sy
scpasaiig lgde dadlglf g 48 il
i 51l g AL AN BLAI CiLiaS g 1 )T artan 4B (it Butm ol (et ey . 1
ilgaedl o Bt olf 0B 39 g (o LGN g gl sa ISt B gl Jas A S 7 i .2
Jandl ALY 1 yag% a3 Cifutall 9 B g9 Lghodat A S g Aimlallg A58l g 49l Aibuall 7 2 .3
AgileaS g1 5S1 50 dlgilas go dotdeiull AL S ool 4
L o) 2aLa¥l A Aslill iluallg Judddill (e g dke Juoldl g jlge JSI dbia) il gl GISH 5
Aglaa A 5939 LG p M

gty o ySg Ailuall Jlasls Aailh (panls (S e Jlga JSI 093,50 (o Ailuall il o) @puiad .6
.Maintenance checklist

135




136

bt Lo asS y39 593 Jolal! e

B a1 g ollal Jualia's prds gt 4 gguny alill ALslh nd 5ol (o A0 guas Jihdilg Ly pali A g A

calasll @ mualg o5 3 Lgadat @iy g ... ol i g uslodlg (bl 334 pota9 PR A

Aol (3 4565 eSSy gy Bmg) 2
58 511 (e Ul cyo il ole Jad Ayl dogheaiell (gl Lgfitaunig (pulonl gusazed ok 39 A8 sllasl .3

oLl oloxiY ngud a9

G aildiat,e ; pdie (Sal>

S (5Sag Lo (S8 dasell Calhyf Bl (39S Couoms 8l i dlzel g (s o~ Alablona bLio 51} o JoolSI (Gl
a
¥ Zontiicn ol Ablay A kiYL doellas cillasme by vy 99 eobest Jloma (8 sl Jass B Jglalh (39S 0
ole! B Alall oliad Al (ye J23
ol il goxit 7w g St g S il g aoaiaillg Atantigh JlacHl aras ddguce Jaoly O Jglall 1o
2015/286 @y pddl ol dia ¥ ddoalgll cuus
U oy yetal! 3l clilas £LiATg p ML 08 Lo 5 jeall (3 doellall il g iy Auolnll alSH oo (3955
cellaall 148 jlawls A gadio oldl Alalug dsall 8 )39
(eelig LAy 59T g el pus o8 (Submittals) afglf e Adwll g all olie AS jd 420 g0 sl Jglatl pgay o
Jealls pLall Jia Lay outlly ASaiSally Al oSt cillaladelly dolall Sildsg aresd poeiadll Jruslal
Agle Al gl
OBl p iy g Ayl Xa¥1 L slaad Gl ao gl 3 Bl eSS Alasd! o ! pazd Lt alad Aaild @i
48 i Aaple pdg pabliel) Aela g ga all obus XS pd i (0 Ll Yl 3 cilglw 3 JHIS Lty ol
g pll olis
)3 (0 Tt Butl g Akaw Bl Azl Alaoma i b (yalall Jaall i (laiio le B il Jglall (e
:@ghd@&wwﬂ!dﬁmw}’ag@l
(OPR g 5 y\Sallg duds gasell B jgan) dlazell (3 4ltd (10 LS 55 o8 (il (p 38 0of) sl 5 gl pran B yglae .2
Al sl le Joanll ciorbio 3316S g ylig oldl die o dliaag A0 Lgile) 38 598 S
iliaal iy 9 piall AgglaSHl Sfallg( ORP g Aus gasell 3 gt cibukuenm) ilSigfianll ol dbasel (ol b
(S99 uSall Juudll olte B yilal dyyg pucall Sally (§9laSllg puSall Juudl
Aol cuaal WiS (Juudllg Sadsel) Aoy AggleSt algll aa LigleS Lgbuud p 3 Of auie¥| s .
s pol e Jeall colio 53168 gyl
(S ) il g1 @t Alacmall Al Cag pall le £ Madg Juaddl (e Aaililly Bl pa! .d
el Wiluall Jlaclg dlaseal) il (89 Jall 8IS ¢yaualy (5 pgds i A0 Jluyl S AdlsYl Gadomy WS-
g Jl> Bca yo!

ey Vo123
”’_,/ y \ 0y \e e o
(e q ,\/—5*"‘5’."
b \J“\ b “ll\‘f"}J =
\ p sA) SN S
.»‘T,-:‘ 4 ".-4/""

5

-2

-3



137

G ¢ Auualia gl gl osauathl (@ JSUina (51 (o A3 Hudng yall 5 gl ases s USHy 0 Jglall e -8
Agizedlas of 4 oLl die g Ao Bale (pa Ao gluas Wil (I AaLSNLs il Cag Jal B dallg moeell

gl gyl (o kol IO gl B U1 Sl sl ge of 5 g3 atualig epaial § i Sigus Jl> 3 -9
093 Allaall o 3o il of ol 142 Q1150 (3 ALl Adgudl Jolall Jaoely zloiy oty Juadaill 5 70
Jaall 2850 J1g (ro JRUN IS Jasy (o Jglall e g Hgw all obio AS s Lglasell ca JISTS )

leg By 8gals Ul Al Bga Y1 Il dude cuomgly el 73l (30 Jglall (Sl pue Jl> 8 -10
(3l Alianig dalus e ol pidls Sga all olis AS i p gl ddMaug asLi (999 Lalded! dilus

Cilaslge edds sliasll dde Jloeiw ‘éu‘-" Jotall Jeg elal ciliiol oo o oMl 5595l diall cilawlgll -11
odel Caugh (§dse) dlasdl of o (e s o JSI ALolS Al uaii

53300 gl laf le dlasme A%AIS (565 Jaall gy palell CilueSHl Jgutan (3 6,83 @iy @ cllaia of i g =12
cslasll SilieS Jguts>

Abeaoed) AL ¢y sLgELIN) g Alaomal] 131 p ML) e el g g ol il 919 ¥ gl g cilabndetl gz - 13

2 e Al g C1ala plg puntloedf g a8 g iomadl I glade bt Jlash: Lt
y 2 9 iloedlg 22 -

Q\.u.a.o]) Al CAJU ) b ghad JlasiuY Black steel aas Lighi (S 5ig e

a)5s Uiua ohie Cled glual lgaddusi s AN daghdll A1 35 gal dady paudly (00

bl paen S yig 068 Ml (O Glduadl) (i) 6 skl das sbae baghad S i

LIJlA...'a.e.l\‘_4‘1::.1:.3_)]1mbidaﬂlew‘g@)_gj.b(_gﬁ\CL\EL.__;ULL\L_\SJ&IJS'IQ.ad.ia_}m'l

Jgat)

u_\l;m.d) 408l cjﬁb ol J:_,J:x'; JlasiaY Black steel was J:u_,.L:'; S yigu gl -2
Uiy olae Ciled gl Lgailu g Aaill) da ghadd) 411 31 5 a Jadly yral) g (A3S1 58 )2 ardia
A5 Sl (A B8 ade liaadl) il 8 kE aas elye Jaghd S 5 ) 5y
Jsa¥ M“amy

3, gl Baall adall lagha e jb 40 Jaia Ui 6 had dganaa clalay S i 25 -3
LTu.u;d.uJ\?L&YE:\JJ)A\:\AJNEtkﬂl@a_aggﬂ_)ﬁ_gdﬂ)ﬁ)hwa%\(1)1593.’\31‘;3
gy

syl gl Banall adall aglad e )b 40 Jaria (i) 8 ke Apaaa il S iy 258 -4
L_Lu::sdna.“eMYMJJ)A\MJDU\ckﬂ‘tmuﬁ}}Jngﬁan&o)‘@\(2)“:&.\.“(;
)

Cumy) A5 538 mida oladly adall laglad e Surge Tanks S sy 25y prasl -5

L__m:.)tgjﬂa.o]\g*neigiﬁ)éﬁdiduomlr}éﬂjw1d$h‘;i§ﬁdm
iyl il e

> T35 :
9P
‘\. " \J}\f \w‘)\w’l
A\ - '\\\2:1\:’/'/

et
‘\. Zaad
e

1
=




ac ey Loy Aaial olaall o\ﬂh&\ﬁjﬁle&jgﬁjjmﬂ_)ﬁj‘*maﬁ-7
(,\Ll;.\ ?.1_\.;3,.,;‘! Laladl Dl t._l‘.l:.mJJ.lS dA Mﬂh&c)\f‘jml '6)5.;.‘
(i pdiall (uaigal) q@mwj(@im_mls.\l

16 Ja_,:_@uuisj‘_yuls‘)ksu.ul;ﬁuﬁjjm_)yj ﬂ\m‘tﬁtyul;.adb'lj =]

Con g a ik Lo gaes DLl (bp 12) o sk ple 200 sk olae Jad Jlaiind - 9

Lo aan Dl 0 1,7 by o 272 ey 1Sl i) ghas) o (i g £ L3110
Ca il uigall Cilagled Can Janll 5 cilaaSl Jglas (8 319 98 Lo s 5 a5

"4 ki use S yig a6 "OklE (WASHOUT ) el b S 59 3 ) 3-11
ol gl (50) Sl Jad Loy y5 a5k Lo aren qo S JS ) 16 (o) bty
o L)) a8 g Aallaall cilas of el Gl olae Ci pal Jgie o ((ale 125 ki
il edigall Cilaglal Caus s e 10

S (Alaadll Ja13 ) ale 200 S puleli s € e ity QS i 2058 -12
laded G g Annall () 33 I ALSIA s il Jaghatl) e ciliial sl Gus i 53
il uaigeall

e 20 oo JE Y A 8 Aalue 400 58 a1 48 8 Jualilp 2y 3 ) g pranal-13
e Je Y aen Sl (Capdiall (utigall go Gauatilly 48 ) a8 ga 2355 ) a3
el as 5 2 5 28 2as (2anf p3S 250) e B Y puS B iy Alu A 5 peday S yis
M}@J‘Juu_)l\‘ju}l:.\'l (_)Lac.l_gJMJH\J&LLJ\JM’IJ_)uh)ll_,om‘j’ljac.bsll
uw\mejhudsjmum_)chdldﬁj'ﬂJLSt_i'IJ_)A.‘\JuM!bMJ
Mh‘JoJLaSLlocjm_)ydAﬂ\unmuusq)uud\ww\m‘}ojuum\}db
Apluil) a3 ASLaw Al ) CusS yig 3y ) 55 Dali Ay guall g 48 Jall 0 g g A0 a5
1.5) 4Slau glia (g O sl o (S 2 (2.25%1.5) L sae w3a S S iy ) 5
La@.az.j DPJE\BMGIL‘;‘).“ ULQQ.“JJ.J..\]*.-:(_]L:JUMJN'I A:u.‘.a.A!'l énsj‘c__}.u:‘lau (?L‘
S i g )8 Jeall Jadiy LS Guigal) cilaglat g cilial gall g cillabadall s ga 50
Jlee| Ml ale 1,5 dSlaw zlall (10 ¢ shan s (0.6 X1.5) il Chia e @l
g_.:ausuausjaﬁumnoux‘y\%uwmqﬂHaﬁjam(g)yhiéghm
w‘@u_)ﬂluﬂ@fﬂdﬁ‘alua\)um_)\fb@‘)’.ufujwohdmjﬂ\
| g wasdl DLl da 50 Y VK Lol
iall a5 28 a3 (2 p3S 250) e Ji f%\l«z
- ;J,N W,
138 \ g% T M.;\r’f/"
v \o

\g :J"“’”X



458) ga g Cilial gall g laladall Cans a3l Lo JS 5 40LEY) Jual gill Jae 5 aadall g

Sand) Jadiy g 48 pall (a2 CaSa Jadilg S yig ) o5 Jand) iy LS el uaigal
8 Al S el 365 Eumy 48 jall 4l oSl Jlae W) aen Juanliiy uS iy 2 ) 5
SUREYL i & g LY D B il cisd g (o shall dlialae Jala o jaadl 4y cadull
s g 52l @ a2 e Qaty edal 8 Aa o) Sl Aalall lall g gl gal) e Al

i par g U Al (2) 23 Jal g 120 33 4880 ) el ¢ )3 dga jladl o U

o pdiall (uaigall Cilaglad g dalal) Cilical salll

&bl g JOLYY dnself Jlasst: L

0|jﬂ“?§Lé.,\AJM|QAbL;M.“JMJM‘;EHJ:\AJMLEM%MMLJ}UiLAUJHMdJM'lu.lG-1
s Alana CiSIl) pind g Lgde A58) gal) g U pdiall Gadigall Al jall auai g ( by gravity )eabed]  JSda a8l
rob LaS da jilali Jaghdlly  plaadl a5k

AN Ll A ciliual gall ks cagthall cous ¢ ala 200 sk black steel ol Jighi yadiy 498 1.1
il g il Jia) Lo DU adalll area cuS g b6 Jady prally, pdSa <A LAY Jlgs Whadsy
dran 9 Jpurdl 8ol g Jaiuall cilaa gad AR Jady il g el Jlas (&, Jindlg aladll g £ 1y Sl g
i) Aadosal) Dilu Al fa Sl sl g 4y 555 paasal deabdi ol el 4 paa gy p gl Al Ao ) Cllua gad
O ) cpladl] Jadkd Apall g | L piall Quaigall cllaglad caua (198 Jardly JIUN bAY) Lpple g g
s Aaaall ala) g i pdab Alid gl B ala 200 UkE black steel sl baghd sy jiag b4 -1.2
Cralil g ciligh o g Tass dall g aadall g 4y geadl) g plia g1 Bale) g pdall Jady jaudl Cildeal gall Ty oy gthal)
Aal) il Jad g olsall Aalu cliial ga s palall ¢ 93 9 haikaal) g pdadll Jay plil) puda g pa oy guilal) Aol g Jiul
i gl g £ Syl g a1 g Cibal) g il (Ja) Aa U0 adal) pren quS Sig 8 Jady praally, pdgall @S
ol G (158 Janlly drinadl dgall (e glhaall quus gl g¥) Salel AAS @<y (&L, Jjadlg pladll
AL cpa iRl galll ad adad Jadid dgaslly , udigal)
Guaa daaal] Jida Apdal) (2 Y1 8 ale 200 kB black steel ol kaghd aaig dagn)gi-1.3
Oaaldll g ﬁnL'i,\hulﬁJ:!.l_u_- dll g paball g 4 pull pa &La.'a_ﬂl Bale] g dall Jady jawll g cilbual gall Tads o glhaal)
Aal) zil Jaig olaall Ualus ciliaal ga s palal) ¢y 585 9 Jaitaall @opdail) oy il jua g pa 0 guaball Ao g Jhu
i oS g @1 s8I g il g ciall g il Ja) AaDUI ) g cuS g w08 Jadiy prudly, pdgall @A
Gyl cann (38 Jandly Ainall Agall o qglhiall s gl ) Bale) AdlS ¢y <y (& il plalll
el adl) ek Jadisi Agaslly , anigeal)

Ol e Bl pa Gaeadilly Jaad) dbhals paad g (udll (o g il G (i plal dailal) Ja ghadl) plall g Juad -2

gL g1 Balo) NS Slali Ll g Lbeah s (opmaill plal Auailil) b ghadl) o i) Jadiy mally i piall utigrally
i piall (udigall Clagdad cua 983 Jardl g

ASlau (il ¢ g hal) (e IS 33 2pufpiS 250 08 i Y e 558 Andua Db jd quag )55 -3

139




Bale) g Jdall Jadiy el i pdiall udigally (g ol B g Gauiilly Jand) Ahia aad oy, L pdiall (udigal)
S pial) uadigeall Cilagdal cacia (398 Jarll g gl o)

JEall g galy Galadl Jady saall g QAL o (pudatilly ddllaa (1% 1) ulf daddl ditee Ahad) quS g 3 i -4
(i piall utigal) cilagle causs g &l

A 381 ) Al J38a 105 g oa Ol o LSty A sihall dghedll S Jas 3 ) ) qoe Sl 095 -5

ua CilSpdl) 1 a3k La apen Mabidi g, asd) Jaghdld Jjadl g aladl) "Sald 4o D) adal) aran "Saldi (5 A dga o (
ibeadl) Jghaa G Jaadl 5,0 pidiall Geaigal) ciladad g cillahiall g Cildual gal)

Sl (3a JS A 93 aaat el e rlusa Bk oo g Jgllall o (7)Ao aills (6 18 3T Gal Y -6
089 bl gl pasa (e JS) Ata gl quS i g 1Ashl Jlawd o ddasa AISH) ¢ 659l (e g sl
Ly ) Jadiy g cillabadal) o caal) gL YL aw 5% 5 datbg ala2 9 dSlaw (e (,Sadi day yh (e () gSa (sl

Al dgale Ll g liay el 005 08 "3 gas Lfia pla 50%100 b (1 Beam) yia (e B3] s S

Ciinal gall g clabidall uua®Le g 28 day 2pufaiS 180 (8 S5 Y s sua juiS B389 (%300 5 %70 Al il

Dl A5 g a9 g8 D (B Ly Jles Yl g ) gall e g sl Jadiy Elad] gl ) Jalsd (A ghall all joadl g
o529 A fanall aila Glay Baas Yl claa g Calasly Ll g ) aue i SISy oy gl (g Jilall (g glad) £ 500 e AsiLs
Jota (o (Aaw i LA )haaslly, Lipdiall Gutigall Clladad Gaa g cliual gall g cillabidiall g dualddl Ja g il cia gy
Ol Jles ) Jadd ciliasl

(e de ghaaa paal g 4 )3 (e A g8 (il e g dhall aad s O JS) (p2%p1) Elaedd Gl S i gt -7
ASlas ps 5% 5 puald i g grlseal) Jy piid Jilaa (3354 (S0 oy pud Lle Cuflag A (g LRI M2 jpul ga
SR gl iy shal) Juas | Salds 2ppiS250 Jand 5 58 Aalesa Lilua i quuans )58 Jady sl g ale 2.9
srlly Gl a1 8 (a p 2.5 EL L o 40%40 BresY) gl (g g Aalusall Lilu ) Baesl g il

sl s 05 g g9 oasali gy el g Jady sl g i3l oest g 20) A aledll Mda quS g )68 Jady
ilgatl] gt b sty iyl (pusigall il cunan g Sl g 5 g8 g ciSuaaball g Jall g (531 i Ll Jadiy
(& J8 @ly) Gl Jadid

fidall g Pl A OIS A9 il S Jlasdl o

Jouta 33509 98 LS alio! lgis Ciluiong A5 (Arina +yg'iLa) fud Clutmg diaw Sy S 39 95 -1
Aleasd

531 Dol o3ka! 1 @y Ll (983 5ol frucalf futm 98 6 ke Al 58S il of g S 59 a5 D,
33519 98 LSy (Scada RTU/PLC) gl tghas yg Syl il g3 Ll Jungig (VF D) cbbmally eSoetl
CaleaSH J oo

LaS g o3hel 2 iy ieall (3 5. gl cubuacald Sk il g9 34 Ay @t 393 A g) Jhidig S 539 395 -3
beaSdl Joda 39519 9

ey Jaduts Crlulues o 39 A 93 31 A8k 3 Sute Auilalineg 1S G0 cialie Juaddg oo g dyed -4
3419 b LeSg oyiladill 48,2 (U3n1s agaoll ( SCA0A RTU/PLC) ps clutalll alas Juuo gl oy oof e 3 acke

ilaSH J gl ‘3
— ‘\
Ay X

140




gopdall e

wlisSa Jals gyl oGS i g ydial) Jlael Dl ity Jlee¥) 2t (e Jgliall el vie .1
Jlacly Ayl Jlae¥) guen ciilgSh cilaslll mes cangll i ag5 cilicas ¢ Aallall Clasy)
Sl Al A8yl Agal) U8 (e (slbaall 38 Jlael o 00 Lol 5 (9] Jlael aly Bl
llyg 3all cilialgally ola W dillaes i sall 446 JleeY) 038 aan of o SN Alall 02gd AUl
S s o) e cAlall adgd pdy B 8 il sae elgiil Gl g ¢ LgaeliS i DS 0
coail) danll Bl G g g0 dn Llg) Ll gy pdiall el

cliagad 7l et A daial) 558 DA Jalial) Gl e 3l dgally clojtiwall B 58 .2
colaall

Aatiall oludl duc gt dillae (530 Olasg ynaal sl sl djia) dpdall Gilinpadll ares RS OS5 .3
dinall Jolaall s Aoyl sbadd &a V1 dbealpall ey Gl claalgall (S l5 5o L

oo gAY Sy ciluall AUS e Z L) (il Lloal) i 57 elgii) e Lilgs Ll &9 ol Il Al s .4

141

Lcallaaan) 'lwéhagﬁaaalw_)f_ﬁiu_u}uﬂbﬁ\dh

solsall Jaghd Jlecl dudl) cilulaiall (5]

salely mably hacdally Al ally sl Jyeaglly Cuilly yaailly yinlly CindS ot slaal Jashas Jueel (1
n ey Wb gl Slui gl @haa ) (2 ) il Telyu gl e glsil) Calidag g Lungl
N 55 ¢ Al sl 3 ¢S ully Lalall JUdY) 535S Al il clgally ellaal) cilialsa
Ugadia Je¥) o3 CAS puany pagadll g saball aeladl) AL AN e Sl ae oliygSll AS5ks
Al Seal¥) e

$1sS) (o il Lgelsily il gonny cillselly guibially oladl Laghad gl &3S CaSig 358 il e (2
Galiiny cOLagll dgag alpally ialal) akuilly S wSy 2hg claDldy cilalaw clalaly calgiy
inges ol ol By gy piial il o3l Jlacly e (g) Dluash Calidy e Asay e
el Jglaad Al 1 Sl (e Algadie Jlac) 038 CalSH arang ellaall Giliy cilidliia

Lelaally Jalially ol dagha Hlise ol STy aladl JUiN) 83lh9 £ls-dig halie asa daadl Jls (3
s i alsas Ciledal Cangar (155 mh V) sl paal g Luagll salely ind) Jlae gaans clana gls
ale] Lasads 2025/5/7 g (10341/2/6/6) oy elyioll dul) prasd sy ulsmzb Lalad) Jlaiy!
Sl e Agadia Jlae¥l 038 CallSs aany OIS ly Lalall JUsY1 g (Jadd dnsall ¢ Luagy)
claeSl) Jglaad Laaf 31

Clana (sls pataally Jlially olall Jaghds jlise ¢l &bl 958l Blig golsdhs (shalia Gaa dasl) Jls (A (4

bhg O sidinall n"_\'l.e_.\ab.o_g Ql'l.n...xl.ﬂ:l s gad U)S'.'! c]:\_uy‘ &b—ﬁ @\AA-‘ &\_AAJY‘ EJ'I.C-!j _)a:J'I d'LA.Cj e

O Ugaiia Jlae¥) 238 CallS aneng lgie Baluall aulaill Ha) vy Aiaal) dpald) o Aaldl a5l
bl Jgland Lyl )




142

claaf5) d) OlSuly dalal) JUi) Bl pnert Cosn Gl dalall JaaN 8ylhsl dadll halially
Aaladl Js) i e ppat 5 35U Jasll lasi gy 2025/7/14 &) (23182/3)k
Blis) dalal) Byl ASed e cleltieV) paguaiy 2025/7/8 gt (22462/3/7-151) o) ol
Lol e 2013/2/5 gl (852/2/7)ad obaall Alalus ple (el dghae QS . (Sl dalad) Ja)

bl Jglaad Al @Y1 Slac) e Algadie Jlas¥) o3 CillSS arang

Juading (o) O plads) gy w3y 2ysi dadis glially Gulaally olaall Jaghads 2y )58y Aalesel =1 (6

il olsall shaey llgglly petialy et daslaty ol "Slali sladl Laghad dibiasy iy pands
ity Jalially ceilially (pulaall Dlia i sl daially A olsal ashass (e DU Blanailly Leclsily
3 gfolsall Alalu) Jasll Cinlia ioe go iy AaY) Lo paca daglilly aed Jlas Wy alsall ooy
Gl ity Cipiall utigall Clades iy (slall Ahlas o Balaall Gansiill IS Gaies el obual

el Jglan 35l A1 Sl G Agatie Jlac] o3a

55621y Jslaall claee oLl Jladll 2 LadY olual) Jashad. cilsag gllse ypinaty gy aalalh Joliall e
Al cllalaadl) e e ob Lo ws A i) Jaal) alsas olaall Jagha il —ue (355 dlalal) 24l
e ety Al el e Jlaely el Dsh Jsladll ey il ondigall Cilaplat Casang
aang(sliall Al e B3l Gasiill IS s Findl) ol 31 /ol adal ) Jeall aalia Jiae
aaally Al Jashaall Lo (e pesinly pany aliiar illabadidll 00588 o (e ip-iall Geigall cilaglas
Al @3Sy all. oDl gl Aagidal Jaghall Jal Ao ddll Jialil] 23S Jadis off e adailly
gilsall b Qo) i gilge agmg Alla (A il cnl) J8 e Aaadll Aadlgall 3afy Lulyial) B —agll
Bybiall Gasill S o At olial) 1) glfolaall Aabu) Jarl) il Jiaal (320 cllabial 8 Al
D! odn Call€s yiaty wand) gisall AV Jolial) ey dpill oy psa sl (olall Aol 0o

Sl Jglas agid Aaha¥ ! Hlau) ada Al gadia

gty oSl oo Aatadl Leelsily cillsely ilaal gyl BS) AU lgally ol S5y 2y dslaal (e
Caliiy Jie dsas cDlagl algag Tl Aealall alailly iliSuSy (2l oDy il claldy
liaclsdl 5 W5 g Jla by illbtlly clialydl) Canpes gl gl 2S5 il ISy <Dlaas)
Agate Jac o3a CallSs ey lggle Eilsaly ol laall conlial Lpati Jsliall e cillabidl

laell Jylan 350 Bl e pae

Gk Awesi Lo cawen of cllalaial) e Al ciladd) Guns dagiiall Jagladll dpeasis 3 glaal) e
call i (Shop Drawings) il dlyadl cllabidl sty das ey cillabdd) G35 Al Jaall
S i el bl 5l )/l k) Jeal) Galia Jias pa Gl pal) Anihy Losny Sty
Ugadie Jlec¥! 038 Ciflss ity duitll Ji lggle Aidadl] ad)5all 329 (olaall dlabus e Bpabaall gl

calaaSll Jglan agid Lol ) (paia

00 ) A i (b gapdiall A dstlae Jlae (gl ) Aaalill Jla Wy ol Jaghat e B yliall e (10

sl 131 lfolaall AL Janll onlin oo Alge 3a)s aBlgll adina (S3S ais ( Qadeglos DI




143

£l agas Cai S (9585 cdanlly el iy o (slaall dalus G $pabiall Gansiil] IS Can Aindl)
cellaall el o dlesa

sliall ualgal it Jead Ready mix (Logs 28 axy 2aufp38250 ) dabuss allenad cuay 151 Jolaall e (11
il dallaty Lo Lasuss a3l g lully L3681 (3 Wygpe o) (RCE) oauall Cipucall Jaghat s adalin L
gl Mo wiaa M JSY (e sadlsall £93 st a3l ) Jlae W) gaen Sl patigal) ciladed angar Jaall
s Jolaal o cillabialy clicalsall 3g o dla Ly cillbadly clialpal Gagar dalill(alial
iblu e Baball Gansill IS Cun Ayiaad) obiall B2l glfoluall Al Janl) uabia Jias bl Gun

el Jolan 35id LahEY) L) e Agadia ladl&s ity (olaall

Al clbbaa o el ghadg cillsglly (ulaaly surface box Jly daliall ¢SLl aass Jliall e (12
e lgalga bty clbladl 3 ase die ol Ayl lgadlpe culS 5l cillabadl e a3 o dla
Gyl atigall il Caeng Aagitall Jlee¥ls sball daghail Joliall J (e a3 DUy cillabaie

) Jylan 35l BalY) laad) oacn Agate LSS 5ats

aely mhall Galiay cillselly pilialy palsall (Chambers)daliall eldsly cuSiy w5 Jelaall e (13
dugllas cilSy o) Jglan (b S ol s (3 palaall (Extension spindlesSurface Boxes &) 4wy
Lo clygial) Salis elaall & &3 5all (Typical Drawings) Lisdseill cillabaall b sl ciliaalsall
k) (Jalidl 4alall asiedl Jle¥ls Al Dluyally Lsklly daymall dlgally 28Ul diluyig
JlacY) 281y Jaliall 4k zolass (Extension Spindle) saee) cdluag (o S 2o 359 &l sy
il Cingar Aalil) Jlee¥l maes Mals b)) ity gliag¥) salely aalall salely @lally dail
Wi Jslial e cllaba dly clicalpall a5 o) Jls g dginall BIY) e Gauatill o3l Limg cillabeally
& Usle Ol el Jghan 8 st 8 Jla (s Cpdial) uigall Bilyay dond) ol el

LSl Jolan 39 AalaY) SleaY) Casa Alsadia Jlae¥) s2n il A8lSy duglg) ey laaSll Jolan

sl cliaally miliall) Jaal) Ciabia bassy Al clegind) & adudy diyig Jiiy dsess Jslid) e (14
(sldanl) 5 camg of el ooz e Baacly sl ¢ 55 2 Islly cluladiy o (e (93] alsa (gl odaly sl gally
Loy ol ) il Sgall 4 Tse Ygan 5633 of e ¢(Lgale Aadladl p) ellaall 138 Cangen LoSi oy (A
cellaall Jleel pana Algadio CallSall yiing Capdiall Gudigall ae (Baiillyy
i) Camalaall i e bl Aumglaal) cilSyally (oISl a0y L S of gladl e (15
Aalae (ol Ui of alaiel 2y o am (s Aup pand ¢ LT in) Liaglans diaa cild Juel (o paseasy
sbaall Aalus sle pudl dighe USe paal) i) Guaslasnll &l 8 (0 daise oS5 ol L paguadl) 13g)
.2003/4/30 ¢, 6896 [4/3/ a Lu t A,
Jlae S duunsigll auliiall 4811 Jlee¥) alye IS 3 S0V ilagh el S bty AN Jglad) e (16
Lol Lol Jlaely Ailpally i) Jlael SISy elaall (3iliy Cangay de drghlas Faapacas Jlael 4y duul
odae oo Balall JaN) ilagll el cilasS Gkt caladad Caagan mmdus/'\/o)\ﬁ)u

\“1’ -
J‘}\qb W
\\ d \,3\ A,J\J\I\Jv")‘—ﬁ"



) 11993 did (7) &) adlasy (S0 bl sl 98 o (5) salal) e (5) B gy (ibasll oLl
.(2005/1 /12 )5 625/2(7[p 1t ) slsal) dabus gle (el dishae il

el iat)y Aibupdl Jlact 4l clibial) [

L Dlad o Joanll dalid) o Raladl dileal) glol pres aa die Sladl lanl) Jlexiad na (1
O Gana s g (g cpuigall U (e bl Baag clalapll Daegi s (o Gidadll o) Clsadl) (0
Cilialsall Cangar ol Jaxivns 338l & 45 (5000) oo dar Yl hary (63 gsll (e clalasll (63
sl Al Jlexiedld asly cdanll allia gpalags cualls el U8 Joal) glge 29 of gl ey

cilialgall Cangar 4l yall Culagig & Ul aag (aU7) oo Ji Y sad sk dilujall Jiss o) s (2

MY bl s Joladl eg Blaal) Govigall dilgs o Jgand) d Blwall s Babdl jhsy (3
Aelu 24 ge Jo Y 5 Ji cuall Lo adgall

Crang ollly ylall elgall 8 alludll pagads dalall 4l cilialsall ade pati b it Jokdl e (4
caigall dadlga g Claalel

9 W iy dgall 4Dl dapiall ciliagadll ehya) dolaal) o canloall culhlally dsall sa5a Jasa 23 (5
o WS (9199 US bl lalal) Gasds agiy ) (sleg bl 4dl) lialsall (4
Loga 28ns 4L 4Ny posd 2233 Gl Cagny Alies Clin€e 6 Y1 o 3355 ailys 2650480 -
Lags 28 aay 4Ll 4Dy popal 303 3 i lin€a 6 3255 ¢ daba o caall IS I rm e S -

Jlshl Lgst Line (Bar-Schedule Binding) pededll aaa cilabde 2y dualadl Johaad) pnisi Jolaall A= (6
il J8 Waldiel (i guaigal) dieal mdedll aas gl

Lasa 28 21 200fpiS 250 (o JB Y (Srim (gnSa juuS Bk (155 elanll Jlaef S 8 Abaxtianall Aadeadl) Ailes i) (7
(el s Sy Bl L)

Laigs 28 a3 2 [ 23S 200 oo JB Y (Sria 22Ka yu S5 S0 plasl) Jlacl 8IS 3 Alaxiand) dpalall Blysll (8
(s Syl L)

Gl gl (aadl 5alusy Waled g il Caplia Ao daast eyl Lgland 8338 (g 3l 2np Ll dada cae il 131 (9
D) ol alla o gal e aling Vg Jlee ¥l oda 2 Jlaall ed LegalS )

Lo peb gl ctlabadall e Aol Lasd¥ly Sladl] Conen Ll Tonia "SUS Gl jialls ciliyind) Jleel Jiss (10

O Uge e LadlSs ying (Working Space) deall cililwe clipiall sle Joliall adas Yy udigall
s S A L clula) clyis JleeY L8 Hlany)

Gilss B)lida dlge (10 igal )5 (o pabs )58 Jslaal) o sl gl QUS 5 Aadla pae Alla b 1pakl Jleef (11

LSalSsall o3¢Vl dsally elalls il aa w20 G 4iads IS ASlaws 23 Y ik o peball g ¢ purigall lgle

P Giguaiall Jgeagh (s dida JS
Joumnll daytiag Cilgully cBliaill (e A Lo (381509 Aralia dse (o paball dlaxtiosal) 850l Agall 555 =
ola (ol 3 (m50) 0o Leana 2y A ALl adid gl Blasll e gm3 Y Oly Dugllaadl i) Aay0 e

144




145

GBS )€ (1377) ) asllayll i —walgall Wk (10) (0 J8) ( Plasticity Index ) 4igalll sgina 0155
GBS @l g pand aes (Bpufpe1.6) e SSI U (Gail] ddlall
A A Sy Al liall laad (aus Algadia aakal) Aalas g aadall Sl 2y5 Jlaeh il a3 -
(gl (asd e
Adinag Jage (i€ o dllly i aaiiy dglhaall (slaeY) (I Jgeasll 4afi pand dasy AaUI clpgatll 2uygi =
Claasill ga geililly oyl cpo easi ((3) s il s Jlael (o el am Jglaall oy clgall ()
condigall I
(20 [p3S1.5) alaie 4l Jaas )3 bl o pllaall (8 diyal) cillabedialy ppacatill dae 3 -
dae Jgliall lad eodlel( 2 ) Bl (B )5S o8 Laa Bl Lehot 868 0 el apjill s Ao culS 1A —
cillabaal Gugady deeg aagill gasd juii (b slanall il Gulud o Lghaaty cilulu) puanail Bale]
Gandl 52l Walay) o) cilyinll Cuulia o diasilly lgle didlgall Guaigal) ) gy 40 Jacalidlly
ol b o) GalsieV) aliag Yy Jlee¥) oda 3y ol oliiel (B o o LaglS gl sl
i il

o doall Lgitlse o Jpuanll cllliall gaas iy iy obie B3I e Gronall Guuaiill Alghuse Jliall e
el o) aspdanll HLEY gyl bl e Loy clallially caladaills 2 of Jolia) Aoy abasall

3 eldle & Jle¥lo3a olal Joliall xday Yy callliiall muang &) .o acalall GBLaYly oliall dileny Salsally
uglhall JleeSU apaliV) bl (paa dlgadia yiad

: Sl ;",é Jand) [X]

Jliall ciladatll aca) Garigall ailsar (53l alalus &) o) Jandl Caalia iaa o) oaigall ol danll abial 3
g ciladaill odgy AN Jslaall oy @y qallen ) elall b ellay Jlil el (& JleY) 00 o> (sl gl
i) b)) e Agadia Jlec¥ 036 CidlSs aidl 13a Jlae) 2S5 @lld pli Apilial e 4 g9 JleeY)

el Jghas

saalitlly daldl) eBla¥) Gada Jlect)
lesle Liigl oY) edn olaal Acaglie o Yggana (055 Jaall nlian 8 sl V1 (8 o) 08 005 Lin
doall cinlin e lgdle i) dopully deall gliall lggunn 55y () 038 (3 Jgpe s (o dpemally
Biliall Uiy ¢ollaadl gy (8 2l 98 LS lgad dlac Aoy dalall culShicall 028 Jedd daie (e agadlely uigally
o lalels o DY) s aalin pe daany G o) Joliall (o aghy Lalall DL 3 clyiall Jleel 4
Bac Ly cDLaadl 038 Jaxiy g Liag¥l salely Lals aglie allani jalels 4)) ) duals 5L4) ae LY 038 zglaw Al
o agilial Jleel e pal Ay AUadll Jgliall 3y Dol LaEY] 038 (pa Aty Jiting (53 (ptigal

cellaall jlaad e Algadie CadlSall it Cus @l ce Ly Ciig o b

D afy) cnl Adedaal) 38)all




146

fighaadl Gl o abbladly (SLY) wasil didgdun (3l (lly dslell Clialgadll B a5l ool of slaall e
o3 allge (o Aalill ilagbeall o Joumnll adery elgil Cilidas cilane ciliie (gly gayVl (s o)y sl
sy Jgliall agis ¢ dinall olaall B)lals/Aintag Akl 3 Clusngall A an Bauaiillyy it cilgall (e (il
e el (3ilpall odgd qanits lyal Ay dealall aihi oy sa¥) o3 O DASE Sis dae Gk e luas eSU

comdigall Clalal Cang dial) (8 ALl il gl ks aalall aiss o Wgadlal sball Jglaall

¢ Joldall gaddiiua X
Cre (gélﬁ'l 2aally laaSIl dlage :1:1_)\353 dns ols il cllly dswliall adlay) cljganll jie ol Joladl u_\:.

O (g 233xke ailsa (F Janll (10 4as Las Gle Jlasy o Loy Cuiliag (s gise (oudigay Eada e
it Gk 4l Al Jlae¥) e ol Ade 3ilsall galindl) auamg asilyas el paa o SLail sty 2sly
cellaadl Baa (paua udigall dddlgag adag ydig ellaall (34

Syl i g phiall (ra slin) Jlariod (6

o SN o Byt gyl e ehal ol i of Qi ol Jlexiad G (3 G cay 13) Gal) Jaadl alial
ae o gl g lun Casy asilal leis Y al dolany Y dilpuall ol lghune o Jolaall elld ng Yy o2
el anln i e desdl 130 s Ll piyety ) (S (A Jasll e

et sliall
o2 hunng Ageniioney dlles Jlasia daall aise A ol (0 ilalin] gaen Osali e Yodue Jsliall (s (1
ity (Useally puiailly icual) pand @iy b Loy iall g Algadial) Jlae) it (uaigally Jaall inlia
alal i oy Janl) o (ars) Sl el (Qeigall Lo (3ilsy) Al el (8

(Jendl anlin Diilsa an)) Jsliall (e 4o sl Jaal) qige & adaldl Al olidll jrme g Jls (4 (2
i (Laalall i e ) Jolall agis e sainall dgacsl ol e sbiall 1o dilalfia) o gl
Janl) gige M obiall Jlad el claaaill dacy pelially alailly spadsall s 5l gleaall dauls oladl
1 b dend) elgnl die dlaally chunall o3 Ay agindl olpall Blaly puaigall aile (Bl ol Sle i
2815y aSymid) glgaally clandly cDuagilly sualsally o3 Sl Ailaeay Jsdiy ash O 4dlery il
cadl aslay 0sS s) OISA (g sl adai ga olpall Jiid aBgall JlasY)

Lalil) alaillg prilially puadgall Cibsag

sl 0 g IS (3o dsptlaall kY] con 25Ul sl Lashasl loene chana of Jslaall o aulpal clls U8
- Jlee ) ALY AaPUl dualall adailly elialy andlall ol

mﬁi
g\nﬁu)“;\qgﬂ ‘

Q\.#-“ :;, \L ,l.,.“ J‘
.J!

}_,.'-\
)

\u:‘,J/



38U o deadl canlia iy 131 Ll eJgliall Lbanty Jlantieadld dughlaall il e 235 adailly paddsall (a cilaaS g
il o3 a5 1Sy (% 15) Tty DS Leaah Joliall oo Shfuna Lgllaniad chailly jpulsall (30 223l el
. pigall ladad Cuea Jonll Cslia cileagine J dllall o2a (B
Meall (yaad A
llag slaall Ahabes Ji (g afle (3lseg duaitall cilgall (sal adinag Jage 3lsall Uandl ide dpeutt Jalial Ao
gy ) lagadll xSy sllaal) Cilialgag dag pd ona Aalsal leelsils dugllaall ciliagndll Jacy ehyay
Louigal)

A s iy el glige M 58l Slgn Slima) ) sl Gy ) @il jliaals dl) dstial e-
Jleedl oia i) a3 Lo g (L0 IS (0 g3 als)) ool jleaaly (pasdll g9l

Sl panm Algedia il juasty sl el CaidlSsy Wagha) sale] o cilagadll eyl CallSs s
ellaall

Bailge e Joeanlly Ll Al cillabatall Jolial) pdy ol Lo slsa &l ysi of gttty ol 20k 8y8all g0 -
Tase Lgdle aigal

(Sign Board ) g péal) dueud d5413 -

() o 5nls) o ptial Apaut Al iy hamy a0 cbanll gige oMo i (e st Py Jslaal le
Lo Uiay otigal) Ciladad Caveng 9 pdsall pign (3o graaly lSa (b Alfia (B e}261.00%2.00) lis
ik L zgas
ellaall g g sdiall pusl—1
(o) b ) AlLall gl —2
fastall e aiyial) agall pul-3
- adlgic s Joliall aul=4
celasll 5aag Jandl e ) =5
ASlaw (ke 7l (0 dnglly cdsylall daginl) ga a5 X50X50 ok Aagill s ha 0ot YUl e Anslll G558 =
dalin iy filnsa el JaN (i) b a2 ki Gsale o daglll Cuff (a2
Otlaad) anally Gald el Glas daslly ciligally HURYT ae anslll JalS a5 =
omtigall idlga s iladlad Caus Jadll ansg duegig daasll Slgd) pladll Gsl 058 -~
cellaadl e (peiin Alsadia cggyiall (o oL@Vl die gillly daslll CaSyiy a5y Sagat RIS o —
sadel) cillalada
adynts 5} Alae cillalaiie iy colbaall (3555 o 4l yally Siall 13) Wypcant 5 (Al cillabedall (b Siall Cillaladie

Al Aubniill cillabad) Gy slhall Jlae) b doall o ol daall Caslia yaeay o (S diale
omtigal) U e Lt Lgale 3ilsally Jolial (pe dasial

147




:(Shop Drawings) duliill) cilaladal)

Laght and JleY daduai 40s cillbie gats s oball gl chlud dalual dee Jliall -
ohally (aiall Cijall

AS built @i WS JueS dues yal) callabiad) Joad Lo Zalual Jany Jolaal) gty Jad 4 20 elgnl die-

238 (e A galas doast AUy (M) ALeod) st Jgliall astso(Profile) g plly (Y1 Libusall Slalidrawing

Uil o3 8 Al Lgadess 5 Gagiia Jlee¥) o3 3 o Ui lgade Biilgall Gaigall cillalasal

Olas Gy (e Alia¥) Daxapall cllabaaall Bale 6% daludl cilladadag unliey ciliialse (uils daguyag dliaie

gt alad

Pure White Permaterace Gelatin Transparent Unterable Film.

sty dalad) Jlae¥) 2dlS5 ity A ghally 2088Y) Lailisall 20X62)84( 38l Lanlie (5S35 e 0.07 ASlaw

collaall Slead (8 Agadie cillabadall o3

L (<l e (uaigall callay o o) anuill cublaladiall Jglaall paiy ol Lo dlge (g 258 5l aiaaty odiliall joma Y-

Agdle purigall dadlse Ao Jgandly

5ty i S Cinger Joliall (pe dage 4lia¥) dduaill a8Vl geuss 4D ((3) parigall (I Jglaall o

onigall Gills s o) Jaall pige (& uaigall alud

condigal) Lgalhy s o) callaadle A sy sty o Jolial) e

25l Algusa o Jolaall i Y Claalsally 3ga¥] ) dgall o) cillaboaall o3a o arigal) Ailsa -

) calilbiig g Calbealgal) Caung dagaall Gilulidl sl

lanll o) Cpacn Al gadie lgadiig Wjagaty aphuanll callaladall alael CallSH yias —

( As Built Drawings)aus sall ¢ilaliall,

slaall Laghaal Ao Aabadd) Jars asiy o) 4l 05l Cipa iy gyl Jloel Jlaind dieg Jliall e~
achially Ga3Y) Ll Sl (As Built Drawings ) @3t LS Jlee D dpas pall cilladadall Jaad laduiis 5 Al
s Jaall & g lsdll passll pull el ISy cillabdall o3 iy ( Plan & Profile ) skl
Jaalis pealy (g callabaid) o3a oy cdbaeY) i ol Capgls Aighae il ) ailgal il lal ellis
ccadis LS g piall Jlael (b Alaxional) slgall Ciliaalsas dussly
allaag Lol (e Aoyl Dpnnyall llaladall o Einall (ileallS) lgnilgip slaall Jagha 23S Loy Jgliall (e
- il Jlee! ie Ll Jouagll Aggad Capdiall (usigal)l ciladed Gaung Janl alige A &3t

lgale dilgall Ludigall ) colaladll 038 (g dcgilae e A0 (3) 5 (4dladll) dsbeal! foull pas Jgladl) e -
gl Lgallay cillaade 4 ety Jaand Joliall Aoy calalodl Lgaslis Jig 4agite JaeW) oda s of 8
1 IS o gy Apnpll cillatiall sty gad Jstiall (e ccllabaidl o3 o (avigall Aidlge ang

clalgary Alle 33 el (GIS) dhaall claslad) plas alatiuls leaw & (Plans) cilSull 4@yl cllabadl ~]

b g Lawen cclliladl) iy Sl (3 olaall Al b sadinall duilieall quzﬁuum&, AR

148



Lialgall cillalail o3 dilas o sl e ol e collaad) 3565 o OGN 5all 3osall (1 8)) alall
obaall dlalusg 8)a¥0g Lashadl Bang & Daihaal) cilosladl) Ladaily Cuaitdll J8 (e plise
slasiudy leali) s &l L. Guje s Al adalie (2SS0 (AileS Aili] ) Dpnayal) Cilaguplly cillabadall o =2

.(Autocad) JI ol

clabaadl o3 JalS (pe ((CD'S ) &g Sl e Aol (4 ) st Joliall Jo -

P an02x84 i Cildd iSls (g (e Alea) dprapal) cllabaddl By et 055 -
.( Pure White Permatrace Gelatin Transparent Unterable Film, 0.07 mm thick )

celaal] el Cpann Algadia duig I geally callaladiall 038 adudiy Sagady suiasty bl Jlee¥l Calls jies -

"o

s A8 S gigdll ) geall—

LSy (utigall cilgang s Janl) o 2380 ol g piiall 2 e agusti Adggune Jslaall (e
toh Lad (e 9o

(Jasd adlge ol ) alsall b Al jalladd of goptall plall S algall dudlhe gish yum 2a] 3y -
| iy gl (b arigall pall o3 oy LD Aeaada dalue (S IS,

Allas e gl o3 by ¢ gyl bl e olgi] ny lguats bl oda yugest Bale] sy
4algill Jglaall

ondigall laaday duie) el o daall yu 238 P jgeall (o Lilia] deganse jed IS dena —
- Jatiall ool e Allae J€ e ypuall oda adii ¢

Al Grandl) paen i g B3sall Dlle daegi (sag O3kl gl o ygeail Aly Jguall OS5 —
. oyl i e JS e (e 125 X 100 (el ) o) (2) 2e bysay ( Negatives )

¢ golilly i) Ciag lgle daaag Jealiia US4 ( Negatives ) Adlall gl paes pasd S =
e JS Gacaing Guigal) Lgale Gilss ((ilasal ) Sl cililie ain degladll jseall psil g
- Bygaall 38T 5lig Bygeall B Hlaial) aisag gy Jslaall auly slanll g audd () uds dsl
Sl e Asadia €9 Jaliall il (o e sa LS lganiy geal) 237 RN gm0 -
celdaall agud 403l 2Y)

: }_,}\9 e ’l@‘\‘”’

\,;? Y /
\ 5::\,}\ \f‘ - 3
149 \ P 993)5}"",,,;&%#/
:)\"! e e =



150

Delivery of Vehicles <ilyidl jlga <D —

onob asagag Blat Wikty Bl Bgd Lad 2022 o Wehioge J1 Y T 200 Sl Bylow el Jylal) e
oY1 el pli) (g g9y Jush dutis s N5 ol Ll Ja29 Bl Slgr Jlemiad Jald
7500 @331 4y byl Lot Blonally pacsly Jalddl oy 3841 Cayylas 331S" Joldll Jozenyg
1) o3y ol ok gl cpat Bbglas Dy 339 Lo oming 390 @331 sl o ot U3 B5S0y L

bt slgat s Jglhal ot 28 3905 0F o 2021/7/26 6 (188/3/¢

—: i) e i -

e Byos tlan o S Blys s g sy by o 055 p(AX10) b DU 51 ol
2 3de gy 6 34yl gl S po s S g 2340 0(0.8X1.5) b eSa Wb gl
2 sde Bl Gk 3y b (CiS) 3y @i

M Ba gl Y 1A Slger e

3 s Bl jlgd il AT il

013 Joatyp e o CeSall Al o] @Al Anylaag al Yl

[



1-FERROUS TRACKING TAPE ( F.T.T.):

An aluminum foil laminate with purity not less than 99.5% and having aluminum thickness of
9 microns & Width OF 50mm shall be laminated in between 2 layers of inert plastic material.
The bond for this lamination is to be made with 2-parts, self curing adhesive which withstands
a hot melt bonding temperature of 180 C without dolamination. The lamination bond must also
be water resistant.

The above described laminats is then laid onto an embossed extruded sheet of low density
polyethylene of not less than 400 microns Thick . The width of this base layer of polyethylene
shall not be less than 200 mm.

Over the top of the aluminum foil, a final layer of inert plastic film of 100 microns thickness.
This bond shall be made of heat sealing and with no adhesive employed. The bond shall be
complete over the base layer and also over the conductive aluminum foil.

The width of this film is the same as the width of the base layer of embossed polyethylene.
The top surface of the film shall be printed in bath Arabic and English with suitable font by:

CAUTION
Water Authority
Water Pipe line

-

ELEN
olualidtalis
ola Jad

The overall thickness of the complete tape shall be (500) microns+ 5 %
The breaking strain per 150 mm. of width shall hot be less than 75 kg.

2. ELECTRONIC IDENTIFIERS (EL):

Scope :
Electronic Identifiers shall be installed over proposed underground net works being Water
and Waste Water Utilities, Electric Power Utilities, and Telecommunication Utilities
according to the following specs. :
b. Specifications:
- The design and construction of the Electronic Identifier shall be rugged, reliable, and durable.
- The cross sectional area, shall be small in order to fit in tight places.
- The following is the required specification

- Waste Electric Telecommuni-
Utility Water Water Power b5 Gas CATV
COlor Blue Green Red Orange Yellow s
Orange
Frequency 145.7 kHz 11{21;'26 169.8 kHz 101.4 kHz 83.0kHz| 77.0 kHz.
Accuracy + 1%
Depth Range 60— 150 cm
Operating Temp. C° | 40 to +70c° —
Storage Temp. C° 40 to+ 85 c°. ey X
RLC Circuit Core of the indicator should be a ferrite core _— o .\
o g2 "A__f_,,\w" .U’\
3\,}\ \P”\ \),AL"JLL)'/
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Rugged, with a water proof insulating materials to protect the RLC. circuit in case

Housing the casing is broken

Life Expectancy 45 years min.

Required, and cannot be conducted during the execution of the project.

Any product to be suggested for use should pass a field trial test where shamble of
the product is placed in position for 3 months, and tested for operation on monthly
bases.

Field Trials

Samples of (E.L) shall be submitted by the Contractor to be approved by the Engineer
without any additional costs.

c. Installation:
Electronic Identifiers shall be installed in the following both manners:

1) Vertically: Within the top of the soft backfill layer (Bedding), over the utility ata depth
not exceeding 90 cm. from the surface of the ground.

2) Horizontally: One identifeir every (12) meters max. For straight utilities and (4) meters in
long curves and where there are more than one pipeline in the area, to the satisfaction of
the Engineer.

When all identifiers are installed (before backfilling to surface and after surface
reinstatement) a locator shall be used to verify that all identifiers have been installed
properly. The locater shall be supplied by the Contractor at his own expense and shall
be the property of the Contractor after completion .

Identifiers shall be positioned 10 ¢cm. min - away from any metalic or magnetic Materials.

All Networks Record Drawings shall have a note on each, stating that the Networks in that
DRG. Has Electronic Identifiers.

For special fixtures (such as valves, meters, bends, tees, manholes covers under pavement,

joints ...etc ), two identifiers shall be installed(one on each side of the fixture 50 —100 cm

apart symmetrically across the main) .

d. Electronic Idintifier Locater :
Electronic Idintifiers respond to start frequencies. The locating device should be compatible
with said frequencies at:

Utility |Water Waste Electric Telecommuni- Gas
Water Power Cation
Frequency | 145.7 KHz| 121.6 kHz 169.8 kHz 101.4 kHz 83.0kHz

Locating device should be :
1. Rugged and durable and suitable for field use.
2. Battery operated, average battery life above 20 hrs.
3. Compatible with standard EMS. Frequencies as mentioned above.
4, Able to locate tow frequencies at the same time.
e. Payment:
The cost of supply and installation of the Electronic Identifiers shall be deemed to be
included in the Contract unit prices.

1 e L - N
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3. PLASTIC WARNING TAPE:

The Contractor shall lay 30cm. Above the pipelines an plastic (Warning Tape) of 200mm.
Microns thickness 50mm. Wide, with a red color for primary and blue for secandary . The top
surface of the tape shall be printed in bath Arabic and English with suitable font by :

CAUTION
Water Authority
Water Pipe line
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& Ductile Iron (DI) Pipes and Fittings

1. Scope

This Water Authority of Jordan Standard specifies the requirements and associated test methods
applicable to ductile iron pipes, fittings, accessories and their joints for the construction of pipelines
outside buildings.

Reference is made to EN 545:2010, 1. Scope.

. Normative References

The indispensable referenced documents for the application of this Standard are refereed to EN
545:2010, 2. Normative References.

. Terms and Definitions

The terms and definitions in the EN 545:2010 also apply for this Standard.
. Technical Requirements

4.1 General

4.1.1 Ductile iron pipes, fittings and accessories

Nominal sizes, pressure classes, thicknesses, lengths and coatings are specified in the EN 545:2010, Su-
Clauses 4.1.1,4.2,4.3.1,4.3.3,4.5 and 4.6.

4.1.2 Surface Condition and Repair
Reference is made to Sub-Clause 4.1.2 of the EN 545:2010.

4.1.3 Types of Joints and Interconnections

4.1.3.1 General
Elastomeric gasket made of EPDM shall comply with the requirements of EN 681-1, type WA.

4.1.3.2 Flexible Joints
Reference is made to Sub-Clause 4.1.3.2 of the EN 545:2010.

4.1.3.3 Flanged Joints
Reference is made to Sub-Clause 4.1.3.3 of the EN 545:2010.

The minimum requirement of drilling of flanges shall be PN16 according to EN 1092-2 (no PN10
drilling); other pressure classes for drillings according to EN 1092-2.

4.1.3.4 Pipe Saddles
Reference is made to Sub-Clause 4.1.3.4 of the EN 545:2010.

4.1.4 Materials in contact with water intended for human consumption
Reference is made to Sub-Clause 4.1.4 of the EN 545:2010.

All pipes, coating, and lining materials shall be certified for potable water use and shall contain no
ingredients that may migrate into water in amounts that are considered to be toxic or otherwise dangerous
for health.

The Contractor is prohibited to import or to use any of the “Acryl amide and N-Methyl-poly acryl amide
Grouts” or any other toxic or poisonous materials or sub materials.

The contractor is required to submit certificates from third party inspectors 1'ecognized the
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governmental tender directorate, its latest issue, but limited to following internationally recognized and
accredited companies:

Bureau Veritas

Lloyds

SGS

WRAS

RSS

that all components of the supply must not be of any way toxic to the water being conveyed and can be

fully used for the distribution of potable water to a temperature up to 50° C.

e @ o o ©

The Certificates must be submitted for the following materials:
a. Cement mortar lining

b. Bituminous paint

c. Epoxy paint

d. Epoxy powder coating

e. [EPDM Sealing Rings and Rubber Gaskets

f.  Lubricating paste

4.2 Pressure Class

Reference is made to Sub-Clause 4.2 of the EN 545:2010.

4.3 Dimensional Requirements

4.3.1 Pipes and Fittings Thickness
Reference is made to Sub-Clause 4.3.1 of the EN 545:2010

4.3.2 Diameter
4.3.2.1 External Diameter
Reference is made to Sub-Clause 4.3.2.1 of the EN 545:2010.

4.3.2.2 Internal Diameter
Reference is made to Sub-Clause 4.3.2.2 of the EN 545:2010.

4.3.3 Length
4.3.3.1 Standardized lengths of socket and spigol pipes
Reference is made to Sub-Clause 4.3.3.1 of the EN 545:2010.

4.3.3.2 Standardized lengths of flanged pipes
Reference is made to Sub-Clause 4.3.3.2 of the EN 545:2010

4.3.3.3 Standardized lengths of fittings
Reference is made to Sub-Clause 4.3.3.3 of the EN 545:2010.

4.3.3.4 Limit deviations on lengths

Reference is made to Sub-Clause 4.3.3.4 of the EN 545:2010.

4,3.4 Straightness of pipes
Reference is made to Sub-Clause 4.3.4 of the EN 545:2010.
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4.4 Material characteristics

4.4.1 Tensile properties
Reference is made to Sub-Clause 4.4.1 of the EN 545:2010.

4.4.2 Hardness
Reference is made to Sub-Clause 4.4.2 of the EN 545:2010.

4.5 Coatings and linings for pipes

4.5.1 General
This Water Authority of Jordan Standard specifies for the particular requirement of coating of ductile
iron pipes to be adequate for the local soil conditions following:

. Zinc-aluminum alloy with or without other metals coating of minimum 400 g/m? with finishing layer of
epoxy paint. The internal surface of the socket end shall be painted with a layer of zinc rich epoxy paint
plus a layer of nontoxic epoxy paint referring to EN 545:2010, Annex D, D.1.1, a), 2) and D.2.2.

Evidence of the long term performance of the above mentioned solution (e.g. tests and references) should
be provided by the manufacturer.

. In difficult conditions (extremely aggressive soils, with very low resistivity under 500 Q. Cm  and/or
low pH), the pipes will be protected externally with the different coatings as described in EN 545:2010,
Cement mortar coating fiber reinforced, according to EN 15542, referring to EN 545:2010, Annex D,
D.1.1, a) and D.2.3, Polyurethane coating according to EN 15189 or Polyethylene according to EN
14628

For all other general requirements, reference is made to Sub-Clause 4.5.1 of the EN 545:2010.
Option (a) is must unless otherwise mentioned clearly in the tender documents.

4.5.2 Coatings characteristics
Reference is made to Annex D.2.2in clause 4.1.1 of the EN 545:2010.

This Standard specifies these coating characteristics as minimum requirement for ductile iron pipes
complying with Annex D.2.2 and ductile iron fittings and accessories complying with 4.6.2 May be
buried in contact with a large number of soils, which can be identified by soil studies on site, except as
specified in Annex D, D.2.1, Standard Coating or otherwise specified in the Tender Documents.

4.5.3 Repairs
Reference is made to Sub-Clause 4.5.2.3 of the EN 545:2010.

4.6 Internal lining of cement mortar

4.6.1 General
Reference is made to Sub-Clause 4.5.3 of the EN 545:2010. The cement mortar used should be one of
those listed in Sub-Clause 4.5.3.1

4.6.2 Strength of the lining
Reference is made to Sub-Clause 4.5.3.2 of the EN 545:2010.

4.6.3Thickness and surface condition
Reference is made to Sub-Clause 4.5.3.3 of the EN 545:2010.

4.6.4Repairs
Reference is made to Sub-Clause 4.5.3.4 of the EN 545:2010.

4.7 Coatings for Fittings and Accessories
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4.7.1 General
Reference is made to Sub-Clause 4.6.1 of the EN 545:2010.

This Standard specifies following coating and lining for Fittings and Accessories:

a. Coating

1. Epoxy powder coating (or epoxy paint for ND > 1000mm)
. Zinc rich paint coating with finishing layer
. Enamel Lining
Epoxy powder lining (or epoxy paint for ND > 1000mm)
Cement mortar lining

Enamel

R

thick electro-deposited coating with a minimum thickness of 50 microns applied on a blast-cleaned
and phosphorated surface

Depending on the external and internal conditions of use, alternative coatings, detailed in Annex “D” of
the EN 545:2010 may be required and used as specified in the tender documents.

Epoxy powder or epoxy paint lining inside and coating outside shall be according to EN 14901
e coating thickness: minimum 200 pm
e zero porosity: minimum 1500 V spark test

o adhesion: minimum 8 N/mm?

4.7.2 Paint coating
4.7.2.1 General
Reference is made to Sub-Clause 4.6.2.1 of the EN 545:2010.

Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel

4.7.2.2 Coating characteristics
Reference is made to Sub-Clause 4.6.2.2 of the EN 545:2010.

Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel
4.8 Marking of pipes, fittings and accessories

4.8.1 Pipes and fittings
Reference is made to Sub-Clause 4.7.1 of the EN 545:2010.

According to Sub-Clause 4.6, the manufacture’s name or mark will be cast-on or cold-stamped (not
painted).

4.8.2 Accessories
Reference is made to Sub-Clause 4.7.2 of the EN 545:2010.

4.9 Leak Tightness
Reference is made to Sub-Clause 4.8 of the EN 545:2010.

5.Performance Requirements for Joints and Pipe Saddles
5.1 General

160




To insure their fitness for purpose in the field of water supply, all the joints and pipe saddles shall fulfil
the relevant performance requirements of clause 5 of the EN 545: 2010.

A. Quality Assurance System:

The manufacturer shall control the quality of his products during their manufacture by a system of
process control according to EN DIN ISO 9001:2000, in order to comply with the technical
requirements of the standards. The tests should confirm that the ductile iron pipes, fittings and
accessories are manufactured according to EN 545:2010.

B. Traceability System:
The manufacturer shall clearly mention the method by which he can keep records and trace of the

manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to
the records for the manufactured item in case any problems accrues after the installation.

5.2 Flexible joints

5.2.1 General
The minimum deflection in joints shall be as in Sub-Clause 5.2.1 of the EN 545:2010.

5.2.2 Test Condition
Reference is made to Sub-Clause 5.2.2 of the EN 545:2010.

5.3 Test parameters

5.3.1 Annulus
Reference is made to Sub-Clause 5.2.3.1 of the EN 545:2010.

5.3.2 Pipe thickness
Reference is made to Sub-Clause 5.2.3.2 of the EN 545:2010.

5.3.3 Shear
Reference is made to Sub-Clause 5.2.3.3 of the EN 545:2010.

5.4 Restrained flexible joints
Reference is made to Sub-Clause 5.3 of the EN 545:2010.

Types of used restrained flexible joints should be clarified by the manufacturer with an evidence of
performance and a list of references.

5.5 Flanged joints as cast, screwed, welded and adjustable
Reference is made to Sub-Clause 5.4 of the EN 545:2010.
5.6 Pipe saddles

5.6.1 Test conditions
Reference is made to Sub-Clause 5.5.1 of the EN 545:2010.

5.6.2 Annulus
Reference is made to Sub-Clause 5.5.2 of the EN 545:2010.

6. Test methods
x e
6.1 Pipe dimensions ]
. ,f/""f/’:»"ﬁﬁﬂ
6.1.1 Wall thickness o’ 9 “"“ J. \
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Reference is made to Sub-Clause 6.1.1 of the EN 545:2010.

6.1.2 External Diameter
Reference is made to Sub-Clause 6.1.2 of the EN 545:2010.

6.1.3 Internal Diameter
Reference is made to Sub-Clause 6.1.3 of the EN 545:2010.

6.1.4 Length
Reference is made to Sub-Clause 6.1.4 of the EN 545:2010.

6.2 Straightness of pipes
Reference is made to Sub-Clause 6.2 of the EN 545:2010.

6.3 Tensile testing of ductile iron components

Reference is made to Sub-Clause 6.3 of the EN 545:2010.
6.3.1 Samples

Reference is made to Sub-Clause 6.3.1 of the EN 545:2010.
6.3.1.1 Centrifugally cast pipes

Reference is made to Sub-Clause 6.3.1.1 of the EN 545:2010.
6.3.1.2 Pipes not centrifugally cast, fittings and accessories
Reference is made to Sub-Clause 6.3.1.2 of the EN 545:2010.
6.3.2 Preparation of test bar

Reference is made to Sub-Clause 6.3.2 of the EN 545:2010.
6.3.3 Apparatus and test method

Reference is made to Sub-Clause 6.3.3 of the EN 545:2010.
6.3.4 TEST RESULTS

Reference is made to Sub-Clause 6.3.40f the EN 545:2010.

6.4 Brinell hardness of ductile iron components

Reference is made to Sub-Clause 6.4 of the EN 545:2010.
6.5 Works leak tightness test for pipes and fittings

Reference is made to Sub-Clause 6.5 of the EN 545:2010.

6.5.1 General
Reference is made to Sub-Clause 6.5.1 of the EN 545:2010.

6.5.2 Centrifugally cast pipes
Reference is made to Sub-Clause 6.5.2 of the EN 545:2010.

6.5.3 Pipes not centrifugally cast, fittings and accessories
Reference is made to Sub-Clause 6.5.3 of the EN 545:2010.

6.6 Zinc Mass
Reference is made to Sub-Clause 6.6 of the EN 545:2010.
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6.7 Thickness of paint coatings

Reference is made to Sub-Clause 6.7 of the EN 545:2010.

6.8 Thickness of cement mortar lining

Reference is made to Sub-Clause 6.8 of the EN 545:2010.

7. Performance test methods

7.1 Compressive strength of the cement mortar lining

Reference is made to Sub-Clause 7.1 of the EN 545:2010.

7.2 Leak tightness of flexible joints

7.2.1 General

Reference is made to Sub-Clause 7.2.1 of the EN 545:2010.

7.2.2 Leak tightness of flexible joints to positive internal pressure
Reference is made to Sub-Clause 7.2.2 of the EN 545:2010.

7.2.3 Leak tightness of flexible joints to negative internal pressu

Reference is made to Sub-Clause 7.2.3 of the EN 545:2010.

Leak tightness of flexible push-in joints to positive external pressure

NOTE 1 The bold figures indicate the standard products which are suitable for most applications. Grey
boxes represent products which are outside the scope of this standard.

NOTE 2 For smaller ON, the minimum pipe wall thickness is governed by a combination of
manufacturing constraints, structural performance and installation and handling requirements.

NOTE 3 The minimum thickness is given for non-restrained joints (see 4.2).

NOTE 4 Pressure classes between 50 and 100 may be supplied by interpolation on request.
Reference is made to Sub-Clause 7.2.4 of the EN 545:2010.

7.2.5 Leak tightness of flexible joints to dynamic internal pressure

Reference is made to Sub-Clause 7.2.5 of the EN 545:2010.

7.3 Leak tightness and mechanical resistance of flanged joints

Reference is made to Sub-Clause 7.3 of the EN 545:2010.

7.4 Leak tightness and mechanical resistance of pipe saddles

7.4.1 Positive internal pressure
Reference is made to Sub-Clause 7.4.1 of the EN 545:2010.

7.4.2 Negative internal pressure
Reference is made to Sub-Clause 7.4.2 of the EN 545:2010.

8. Tables of dimensions
8.1 Socket and spigot pipes
General Reference is made to Sub-Clause 8.2 of the EN 545:2010.
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The Water Authority Standard specifies for each DN the following minimum wall thicknesses
highlighted in color (see the following page), according to the Preferred Classes as described in

EN 545:2010.

DN External diameter DE | Minimum wall thickness ¢ mm
mm
Nominal Limit Class Class | Class

deviations | 20 64 100

40 |56 +1/-12 40 |47

50 66 +1/-1,2 4,0 4,7

60 |77 T3 40 |47

65 82 +1/-1,2 4,0 4,7

80 98 +1/-2,7 4,0 4,7

100 118 +1/-2,8 4,0 4,7

125 144 +1/-2,8 4,0 5,0

150 170 +1/-2,9 4,0 59

200 222 +1/-3,0 5,0 1,7

250 274 +1/-3,1 6,1 9,5

300 326 +1/-3,3 73 11,2

350 378 +1/-3,4 8,5 13,0

400 429 +1/-3,5 9,6 14,8

450 480 +1/-3,6 10,7 16,6

500 532 +1/-3,8 11,9 18,3

600 635 +1/-4,0 14,2 219

700 738 +1/-4,3 16,5

800 842 +1/-4,5 18,8

900 945 +1/-4,8

1 000 1048 +1/-5,0

1100 1152 +1/-6,0 82

1200 1255 +1/-5,8 89

1 400 1462 +1/-6,6 10,4

1500 1565 +1/-7,0 11'1

1 600 1 668 +1/-7.4 11,9

1 800 1875 +1/-8,2 13,3

2000 2082 +1/-9,0 14,8

NOTE 1 The bold figures indicate the standard products which are uitablc for most applications. Grey boxes represent products

which are outside the scope of this standard.

NOTE 2 For smaller ON, the minimum pipe wall thickness is governed by a combination of manufacturing constraints, structural

performance and installation and handling requirements.

NOTE 3 The minimum thickness is given for non-restrained joints (see 4.2.(

NOTE 4 Pressure classes between 50 and 100 may be supplied by interpolation on request.
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8.2Flanged pipes

Reference is made to Sub-Clause 8.2 of the EN 545:2010.
8.3 Fittings for socketed joints

Reference is made to Sub-Clause 8.3 of the EN 545:2010.
8.4 Fittings for flanged joints

Reference is made to Sub-Clause 8.4 of the EN 545:2010.

9. Evaluation of Conformity
9.1 General
Reference is made to Sub-Clause 9.1 of the EN 545:2010.

9.2 Initial Performance Testing

Reference is made to Sub-Clause 9.2 of the EN 545:2010.

9.2.1 General
Reference is made to Sub-Clause 9.2.1 of the EN 545:2010.

9.2.2 Characteristics
Reference is made to Sub-Clause 9.2.2 of the EN 545:2010.

9.2.3 Treatment of calculated values and design
Reference is made to Sub-Clause 9.2.3 of the EN 545:2010.

9.2.4 Sampling, testing and conformity criteria
Reference is made to Sub-Clause 9.2.4 of the EN 545:2010.

9.2.4.1 Sampling procedure

Reference is made to Sub-Clause 9.2.4.1 of the EN 545:2010.
9.2.4.2 Testing and compliance criteria

Reference is made to Sub-Clause 9.2.4.2 of the EN 545:2010.

9.3 Factory production control (FPC)
Reference is made to Sub-Clause 9.3 of the EN 545:2010.

1. Tests required according to the Water Authority Standard of the Hashemite Kingdom of
Jordan

The manufacturer shall demonstrate the conformity of his products with the standards by submitting the
performance tests specified in the standards:

2. Quality Assurance System:

The manufacturer shall control the quality of his products during their manufacture by a system of
process control according to EN ISO 9001:2000, in order to comply with the technical requirements of
the standards. The tests should confirm that the ductile iron pipes, fittings and accessories are
manufactured according to EN 545:2010.

C. Traceability System:

The manufacturer shall clearly mention the method by which he can keep records and trace of the
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manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the
vecords for the manufactured item in case any problems accrues after the installation.

9.3.1 General
Reference is made to Sub-Clause 9.3.1 of the EN 545:2010.

9.3.2 FPC requirements for all manufacturers
Reference is made to Sub-Clause 9.3.2 of the EN 545:2010.

9.3.2.1 General

Reference is made to Sub-Clause 9.3.2.1 of the EN 545:2010.
9.3.2.2 FPC for tensile testing

Reference is made to Sub-Clause 9.3.2.2 of the EN 545:2010.

9.3.3 Manufacturer-specific FPC system requirements
Reference is made to Sub-Clause 9.3.3 of the EN 545:2010.

9.3.3.1 Personnel
Reference is made to Sub-Clause 9.3.3.1 of the EN 545:2010.

9.3.3.2 Equipment
Reference is made to Sub-Clause 9.3.3.2 of the EN 545:2010.

9.3.3.3 Design process
Reference is made to Sub-Clause 9.3.3.3 of the EN 545:2010.

9.3.3.4 Raw materials and components

Reference is made to Sub-Clause 9.3.3.4 of the EN 545:2010.

9.3.3.5 In-process control

Reference is made to Sub-Clause 9.3.3.5 of the EN 545:2010.
9.3.3.6 Non-conforming products

Reference is made to Sub-Clause 9.3.3.6 of the EN 545:2010.
9.3.3.7 Corrective action

Reference is made to Sub-Clause 9.3.3.7 of the EN 545:2010.
1. ANNEXA

(Normative)

10.1 Allowable pressures
10.1.1 A.1 General
Reference is made to Annex A.1 of the EN 545:2010.

10.1.2 A.2 Socket and spigot pipes (see 8.1)
Reference is made to Annex A.2 of the EN 545:2010.

10.1.3 A.3 Fittings for socketed joints (see 8.3)
Reference is made to Annex A.3 of the EN 545:2010.
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10.1.4 A.4 Flanged pipes (see 8.2) and fittings for flanged joints (see 8.4)
Reference is made to Annex A.4 of the EN 545:2010.

10.1.5 A.5 Accessories
Reference is made to Annex A.5 of the EN 545:2010.

2. ANNEX B
(Informative)

11.1 Longitudinal bending resistance of pipes
Reference is made to Annex B of the EN 545:2010.

3. ANNEX C
(Informative)

12.1 Diametral stiffness of pipes
Reference is made to Annex C of the EN 545:2010.

13. ANNEX D
(Informative)

13.1 Specific coatings, field of use, characteristics of soils
13.1.1 D.1 Alternative coatings

13.1.1.1 D.1.1 Pipes
Reference is made to Annex D.1.1 of the EN 545:2010.

13.1.1.2 D.1 .2 Fittings and accessories
Reference is made to Annex D.1.2 of the EN 545:2010.

13.2 D.2 Field of use in relation to the characteristics of soils

13.2.1 D.2.1 Standard coating
Reference is made to Annex D.2.1 of the EN 545:2010.

13.2.2 D.2.2 Alloy of zinc and aluminum with or without other metals
Reference is made to Annex D.2.2 of the EN 545:2010.

13.2.3 D.2.3 Reinforced coatings
Reference is made to Annex D.2.3 of the EN 545:2010.

14. ANNEX E
(Informative)

14.1 Field of use, water characteristics
Reference is made to Annex E of the EN 545:2010.

15. ANNEX F

(Informative)

15.1 F.1 Calculation method of burried pipeline, height of cover.
15.1.1 F.1.1 Calculation formula

Reference is made to Annex F.1.1 of the EN 545:2010.

15.1.2 F.1.2 Pressure from earth loading

Reference is made to Annex F.1.2 of the EN 545:2010.
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15.1.3 F.1.3 Pressure from traffic loading

Reference is made to Annex F.1.3 of the EN 545:2010.
15.1.4 F.1.4 Bedding factor, K

Reference is made to Annex F.1.4 of the EN 545:2010.
15.1.5 F.1.5 Factor of lateral pressure, f

Reference is made to Annex F.1.5 of the EN 545:2010.
15.1.6 F.1.6 Modulus of soil reaction, E'

Reference is made to Annex F.1.6 of the EN 545:2010.

15.2 F.2 Heights of cover
Reference is made to Annex F.2 of the EN 545:2010.

16. Bibliography
Reference is made to Bibliography of the EN 545:2010.

HYDROSTATIC PRESSURE TESTING OF DI PIPES
the contractor shall review the required PRESSURE TESTING AND PROCEDURES according
to the international standards for pipes and water system

After completing the installation of a water main, or a section of the line, and before the joints are
covered, a hydrostatic test of the line shall be made by the Contractor. A sufficient time for the curing
of concrete thrust blocks must be allowed before the test is made. All backfilling and compaction over
and around the pipes and thrust blocks must be completed except for the pipe joints to be left open for
observation of any leaks, before the test is made.

The Contractor will receive already prepared Pressure Test Protocols (format) according to DIN EN805
from the Engineer’s Representative.

This detailed procedure for performing hydrostatic pressure tests of installed pipes, fittings and valves
as instructed by the Engineer must be used. Procedures for performing the hydrostatic pressure test shall
indicate the location and capacity of the test pump for each test section, test pressure at the pump,
procedure for venting the air from the pipeline, procedure of filling the pipe with water, length of the
pipe section, and procedure for discharging water after test, flushing, drying and cleaning of the pipeline.

Primary pipes shall be tested to a maximum of 1,000 m each section.
Secondary pipes and tertiary pipes (ISO 63) shall be tested to a maximum of 500 m each section.

The pressure tests must be performed with adequate pressure loggers or recorders.

Duration of Pressure Test

The preliminary pressure test shall be performed with pressure applied for a period of 24 hours before
the main tests are assumed to begin, to allow for a soaking period. After that, all joints shall be carefully
inspected for evidence of leakage.

and six hours for pipe diameter DN250 to DN600.
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The test pressure shall not be allowed to fall below 24 bars for PN16, below 37 bars for PN25 and 40
bars for PN40 for pipe lines. If and when it does during the test period, the pressure shall be increased
to the stated value and a record kept of the additional water added.

Procedure

The pressure for the preliminary test will start with the working pressure, and shall reach the test pressure
within the last 6 hours of the preliminary test.

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the elevation
of the test gauge.

The test pressure of the main test is ( Max Design pressure+5bar) in _the contractor shall be review
the required according to international standards for the pipe, and shall not exceed the PFA, as per

instruction of the Engineer’s representative.

The main tests in particular have to be carried out in the presence of the Engineer’s Representative in
accordance with the relevant standards for the pipe material applied.

When filling the pipe system, the Contractor shall not exceed the amount of water charged into the
system as follows:

Up to DN200 diameter 1.5 litres/second
Up to DN300 diameter 3.0 litres/second
Up to DN400 diameter 6.0 litres/second
Up to DN500 diameter 9.0 litres/second
Up to DN600 diameter 14.0 litres/second
Up to DN800 diameter 22.0 litres/second

The test pressure shall be applied by a suitable pump equipped with connection valves and gauges, etc.
to the satisfaction of the Engineer’s Representative. The gauges and meters shall be new and
accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested including
all relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be produced in the
form of a report by the Contractor and signed by the Contractor’s and the Engineer’s Representative.

This report shall not relieve the Contractor of his responsibility for care and maintenance of the system
until the date of final acceptance of the completed work.

Stop Ends

A simple stop end consists of a section of steel pipe about 0.5 - 1.0m long onto which a closing plate has
been welded, containing the necessary openings for accommodating ingoing water and out coming air.
The stop end may also include an opening through which the test water may be pumped from the line,

if necessary. The stop end may be jointed to the pipe to be tested by means of a standa g
% Ak N e a
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other method approved by the Engineer’s Representative. Thrust blocks or a temporary anchorage must
be provided to hold the stop end in place against the test pressure.

Air Removal before Test

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been
expelled, all cocks shall be closed and the test pressure applied as specified above. The line shall be
filled slowly to prevent possible water hammer.

Examination during Test

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during the pressure
test. All joints showing leaks shall be re-joined until tight, or the pipe material replaced.

Any defective pipes or joints, fittings or valves discovered asa result of this pressure test shall be repaired
or removed and replaced by the Contractor at his own expense with sound material and the test shall be
repeated until proved satisfactory to the Engineer’s Representative.

Permissible Addition of Water

Additional water is defined as the quantity of water that must be applied to the laid pipe, or any section
thereof, to maintain the specified test pressure after the pipe has been filled with water and the air
expelled. The quantity of additional water pumped into the pipe shall be measured accurately.

No section of the water main will be accepted until the additional water calculated in litres per km per
24 hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe in mm.

The Engineer’s Representative shall prepare a written report of results of the leakage test that identifies
the specific test, length of the pipe tested, the pressure, the duration of the test, and amount of additional
water required. The report shall be signed by the Contractor and the Engineer’s Representative.

Cost of Testing

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections and all
things necessary and suitable for the testing of all pipes as described herein. The Contractor shall also
provide all necessary temporary works in connection with test, and shall remove the same on successful
completion of the test. All tests shall be done in the presence of the Engineer’s Representative and the
results of such tests shall be signed by the Contractor and handed to the Engineer’s Representative who
shall prepare the required test reports.

All equipment, labour, materials, and water necessary for the carrying out of these tests to the complete
satisfaction of the Engineer’s Representative shall be provided by the Contractor at his own expense.
Shall any test fail, the Contractor shall, after repairing and making good any leaks, carry out further tests
all as described above until such test meets the requirements contained herein. All such tests and retests
shall be at the expense of the Contractor.
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DISINFECTION OF PIPELINES

After the completed pipeline is tested, approved and backfilled, disinfections shall be performed in the
following manner: after flushing the pipes, the system shall be drained completely, all valves shall be
closed carefully and the system filled with a chlorine solution.

All pipes, fittings, valves and appurtenances shall be disinfected by the Contractor as specified herein
unless otherwise directed by the Engineer’s Representative. The Contractor is also responsible for
conducting bacteriological test for all pipe laying through WAJ laboratory. The cost of disinfection and
the bacteriological test shall be borne by the Contractor.

The attention of the Contractor is directed to the requirements of the Contract whereby he is responsible
for preventing the entry of foreign material of any kind from entering the pipe. The Contractor shall take
extreme care to keep the interior of the pipelines free of dirt and other foreign material. If in the opinion
of the Engineer’s Representative, dirt or other foreign material entered a pipe which cannot be removed
by flushing, then the Contractor shall clean and swab the interior of the pipe with a five percent hypo-
chlorite disinfecting solution to the satisfaction of the Engineer’s Representative.

The Contractor shall, during the initial filling of the pipeline, simultaneously introduce feed of chlorine
at the same point where the pipeline is being filled. The rate of filling and the feed rate of the chlorine
shall be proportioned so that the initial concentration of the chlorine in the water in the pipeline is
between 50 and 100 milligrams per litre. To assure that this concentration is maintained, the chlorine
residual shall be measured at blow-off, combination air valves, or other locations during the filling
operation.

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric pressure)
or a one percent chlorine solution is used, to produce a 100 milligram per litre concentration in 100
meters of pipe for the various diameters of pipe to be disinfected under this Contract.

Table 0.1: Title of the Table Goes Here

600 297 297
400 1.30 130
300 0.75 75
250 0.51 51
200 033 33
150 0.18 18
100 0.08 8
80 0.05 5
50 0.02 2

The use of liquid chlorine shall only be permitted when suitable equipment consisting of a
chlorinator together with a booster pump of injecting the chlorine gas-water mi
be disinfected is used. Introduction of chlorine gas directly from the suppl cyli__lgdel'\g
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After completion of the disinfections operation for one pipeline section the Contractor may reuse this
chlorinated water to disinfect adjacent sections of the pipeline by adding additional chlorine as required
to produce the specified concentration of chlorine.

The Contractor shall submit a detailed description of the procedure he proposes to use to disinfect the
pipeline including a description of all equipment to be used for the Engineer’s Representative approval
prior to starting the disinfections operations.

Payment for all labour, material, and equipment, including the cost of all water and chlorine required to
disinfect the pipeline and appurtenances shall be included in the unit prices for pipe installation.

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during this
period all valves and blow-off shall be operated in order to disinfect these appurtenances. At the end of
the 24-hour period, the water in the pipeline shall contain no less than 25 milligrams chlorine per litre
throughout the length of the pipeline. Shall the pipeline fail to have the specified chlorine concentration
at the end of the 24-hour period, the Contractor shall repeat the operation as necessary to provide
completé disinfections.

FLUSHING OF THE PIPELINE
All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and disinfections
operations have been performed and accepted by the Engineer’s Representative.

After draining the chlorine solution the pipe system shall be flushed with potable water until the free
chlorine content is between 2 to 4 milligrams per litre

X HYDROSTATIC PRESSURE TESTING OF DI PIPES
the contractor shall review the required PRESSURE TESTING AND PROCEDURES according
to the international standards for pipes and water system

After completing the installation of a water main, or a section of the line, and before the joints are
covered, a hydrostatic test of the line shall be made by the Contractor. A sufficient time for the curing
of concrete thrust blocks must be allowed before the test is made. All backfilling and compaction over
and around the pipes and thrust blocks must be completed except for the pipe joints to be left open for
observation of any leaks, before the test is made.

The Contractor will receive already prepared Pressure Test Protocols (format) according to DIN EN805
from the Engineer’s Representative.

This detailed procedure for performing hydrostatic pressure tests of installed pipes, fittings and valves
as instructed by the Engineer must be used. Procedures for performing the hydrostatic pressure test shall
indicate the location and capacity of the test pump for each test section, test pressure at the pump,
procedure for venting the air from the pipeline, procedure of filling the pipe with water, length of the
pipe section, and procedure for discharging water after test, flushing, drying and cleaning of the pipeline.

Primary pipes shall be tested to a maximum of 1,000 m each section.

Secondary pipes and tertiary pipes (ISO 63) shall be tested to a maximum of 500 m each sectio

3
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The pressure tests must be performed with adequate pressure loggers or reco
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Duration of Pressure Test

The preliminary pressure test shall be performed with pressure applied for a period of 24 hours before
the main tests are assumed to begin, to allow for a soaking period. After that, all joints shall be carefully
inspected for evidence of leakage.

The test pressure for the main test shall be applied for at least three hours for pipe diameters up to DN200
and six hours for pipe diameter DN250 to DN600.

The test pressure shall not be allowed to fall below 24 bars for PN16, below 37 bars for PN25 and 40
bars for PN40 for pipe lines. If and when it does during the test period, the pressure shall be increased
to the stated value and a record kept of the additional water added.

Procedure

The pressure for the preliminary test will start with the working pressure, and shall reach the test pressure
within the last 6 hours of the preliminary test.

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the elevation
of the test gauge.

The test pressure of the main test is ( Max Design pressure+5bar) in _the contractor shall be review

the required according to international standards for the pipe, and shall not exceed the PFA, as per

instruction of the Engineer’s representative.

The main tests in particular have to be carried out in the presence of the Engineer’s Representative in
accordance with the relevant standards for the pipe material applied.

When filling the pipe system, the Contractor shall not exceed the amount of water charged into the
system as follows:

Up to DN200 diameter 1.5 litres/second
Up to DN300 diameter 3.0 litres/second
Up to DN400 diameter 6.0 litres/second
Up to DN500 diameter 9.0 litres/second
Up to DN600 diameter 14.0 litres/second
Up to DN800 diameter 22.0 litres/second

The test pressure shall be applied by a suitable pump equipped with connection valves and gauges, etc.
to the satisfaction of the Engineer’s Representative. The gauges and meters shall be new and
accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested including
all relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be produced in the
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This report shall not relieve the Contractor of his responsibility for care and maintenance of the system
until the date of final acceptance of the completed work.

Stop Ends

A simple stop end consists of a section of steel pipe about 0.5 - 1.0m long onto which a closing plate has
been welded, containing the necessary openings for accommodating ingoing water and out coming air.
The stop end may also include an opening through which the test water may be pumped from the line,
if necessary. The stop end may be jointed to the pipe to be tested by means of a standard coupling or
other method approved by the Engineer’s Representative. Thrust blocks or a temporary anchorage must
be provided to hold the stop end in place against the test pressure.

Air Removal before Test

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been
expelled, all cocks shall be closed and the test pressure applied as specified above. The line shall be
filled slowly to prevent possible water hammer.

Examination during Test

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during the pressure
test. All joints showing leaks shall be rejoined until tight, or the pipe material replaced.

Any defective pipes or joints, fittings or valves discovered as a result of this pressure test shall be repaired
or removed and replaced by the Contractor at his own expense with sound material and the test shall be
repeated until proved satisfactory to the Engineer’s Representative.

Permissible Addition of Water

Additional water is defined as the quantity of water that must be applied to the laid pipe, or any section
thereof, to maintain the specified test pressure after the pipe has been filled with water and the air
expelled. The quantity of additional water pumped into the pipe shall be measured accurately.

No section of the water main will be accepted until the additional water calculated in litres per km per
24 hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe in mm.

The Engineer’s Representative shall prepare a written report of results of the leakage test that identifies
the specific test, length of the pipe tested, the pressure, the duration of the test, and amount of additional
water required. The report shall be signed by the Contractor and the Engineer’s Representative.

Cost of Testing

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections and all
things necessary and suitable for the testing of all pipes as described herein. The Contractor shall also
provide all necessary temporary works in connection with test, and shall remove the same on successfi
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results of such tests shall be signed by the Contractor and handed to the Engineer’s Representative who
shall prepare the required test reports.

All equipment, labour, materials, and water necessary for the carrying out of these tests to the complete
satisfaction of the Engineer’s Representative shall be provided by the Contractor at his own expense.
Shall any test fail, the Contractor shall, after repairing and making good any leaks, carry out further tests
all as described above until such test meets the requirements contained herein. All such tests and retests
shall be at the expense of the Contractor.

PRESSURE TEST OF HDPE PIPES

Test pressure shall be (1.5 x nominal working pressure) or 16 bars whichever is greater in this regard
the contractor shoud be review the required according to international standards. The service lines
including joints, fittings and appurtenances shall be tested for water tightness in accordance with ISO
1167 as follows:

Allowable quantity of water required to restore pressure at the end of the test period : <3 litres/km/25
mm diameter of pipe / 3 bars / 24 hours.

Hydrostatic testing shall be carried out at ambient temperature (20 °C) otherwise a correction factor shall

be applied to the nominal pressure.
Test shall be applied on sections of length less than 800 m with uncovered joints.

Before testing the trench shall be partially backfilled to maintain adequate support and anchoring and to
avoid floating of pipes during testing. Test procedure with joints exposed and valves in the open

position.

The filling of pipes shall be at a rate giving a maximum water velocity of 0.5 m/s in the pipe to ensure
no surge and to give the air the necessary time to be released by the installed temporary air valves or

cocks.

Leave to reach equilibrium, i.e., the same temperature as the pipe and the surrounding soil and to remove
all existing air for the saturation of pipe material, if any.

Apply test pressure slowly to avoid surge and hold for one hour. The system shall be isolated from the
test pump, i.e., no pumping during the one hour test period allowed. Test pressure shall be applied to
service lines including all couplings and fittings in the open position, with consideration to temperature

variation.
Apply the equation to determine if the section under test satisfies the requirements of the above.

Finally after completion of the testing, the line shall be emptied slowly to prevent shocks or sudden
counteraction of pipes.
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Short Pressure Test

The so-called “Short Test” may be used for pipelines up to approximately 30 m and nominal diameter
not more than DN 50 mm = [SO 63

The test pressure is applied to the pipe and the first reading taken after 30 minutes. Note that this pressure
is usually slightly less than initial pressure due to the normal expansion of the pipeline under pressure,
but no additional “top-up” pressure shall be applied.

For the short test the results are deemed to be satisfactory when pressure loss from the HDPE pressure

pipeline is < 0.1 bar per 5 minutes.
Short pressure test for testing the house connections can be applied when approved by the Engineer.

[ Pressure Test for black steel Pipes
After completing the installation of a water main, or a section of the line,and before the joints
are covered, a hydrostatic test of the line shall be made by the Contractor. The system test
pressure (STP) value as the followings:

SURGE HAS BEEN CALCULATED
STP =MDP + 1 Bar MDP: maximum design pressure
SURGE Has NOT been calculated

STP = MDP X 1.5 or STP = MDP+ 5 Bar (whichever is the least)

The contractor must take the value of MDP from the designer /engineer officially

All backfilling and compaction over and around the pipes and thrust blocks must be completed
except for the pipe joints to be left open for observation of any leaks, before the test is made.

Procedure:

Step 1 requires the main to be Preliminary soaked & conditioned for a period of time prior to
pressure Testing (L.e. Overnight for Cement lined pipe)

Step 2 Take the new main up to its System Test Pressure STD and record the time taken to
achieve STP and also record the actual STP (Is it necessary to record the time to reach STP

Step 3 Maintain the STP, by pumping and adding water into the main / pipe as necessary

Step 4 Record the volume of water used to maintain STP for a period of one hour by using a
volumetric Container and accurately measuring the volume of water it takes to achieve this.

Step 5 if the volumes of water recorded is in excess of the permissible / allowable water loss
table, test is a fail.

Step 6 if test fails, Check main / pipe for leaks for leakage and redo the test.

Standard Allowable Volumes of leakage by diameter (Liters / Per Kilometer / Per Hour
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Nominal Leakage Rate
Pipe Diameter mm | (Litres/KM/Hour)
100mm 0.18
150mm 0.41
200mm 0.72
250mm 1.13
300mm 1.62
350mm 2.21
400mm 2.88
450mm 3.65
500mm 4.50
600mm 6.48
700mm 8.82
800mm 11.52
S00mm 14.58
1000mm 18.00

DISINFECTION OF PIPELINES

After the completed pipeline is tested, approved and backfilled, disinfections shall be performed in the
following manner: after flushing the pipes, the system shall be drained completely, all valves shall be
closed carefully and the system filled with a chlorine solution.

All pipes, fittings, valves and appurtenances shall be disinfected by the Contractor as specified herein
unless otherwise directed by the Engineer’s Representative. The Contractor is also responsible for
conducting bacteriological test for all pipe laying through WAT laboratory. The cost of disinfection and
the bacteriological test shall be borne by the Contractor.

The attention of the Contractor is directed to the requirements of the Contract whereby he is responsible
for preventing the entry of foreign material of any kind from entering the pipe. The Contractor shall take
extreme care to keep the interior of the pipelines free of dirt and other foreign material. If in the opinion
of the Engineer’s Representative, dirt or other foreign material entered a pipe which cannot be removed
by flushing, then the Contractor shall clean and swab the interior of the pipe with a five percent hypo-
chlorite disinfecting solution to the satisfaction of the Engineer’s Representative.

The Contractor shall, during the initial filling of the pipeline, simultaneously introduce feed of chlorine
at the same point where the pipeline is being filled. The rate of filling and the feed rate of the chlorine
shall be proportioned so that the initial concentration of the chlorine in the water in the pipeline is
between 50 and 100 milligrams per litre. To assure that this concentration is maintained, the chlorine
residual shall be measured at blow-off, combination air valves, or other locations during the filling

operation.

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric pressure)
or a one percent chlorine solution is used, to produce a 100 milligram per litre concentration in 100
meters of pipe for the various diameters of pipe to be disinfected under this Contract
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Table 0.2: Title of the Table Goes Here

800 o 3.60 o 360
600 297 297
400 1.30 130
300 0.75 75
250 0.51 51
200 0.33 33
150 0.18 18
100 0.08 8
80 | 0.05 5
50 0.02 2

The use of liquid chlorine shall only be permitted when suitable equipment consisting of a solution feed
chlorinator together with a booster pump of injecting the chlorine gas-water mixture into the pipeline to
be disinfected is used. Introduction of chlorine gas directly from the supply cylinder shall not be allowed.

After completion of the disinfections operation for one pipeline section the Contractor may reuse this
chlorinated water to disinfect adjacent sections of the pipeline by adding additional chlorine as required
to produce the specified concentration of chlorine.

The Contractor shall submit a detailed description of the procedure he proposes to use to disinfect the
pipeline including a description of all equipment to be used for the Engineer’s Representative approval
prior to starting the disinfections operations.

Payment for all labour, material, and equipment, including the cost of all water and chlorine required to
disinfect the pipeline and appurtenances shall be included in the unit prices for pipe installation.

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during this
period all valves and blow-off shall be operated in order to disinfect these appurtenances. At the end of
the 24-hour period, the water in the pipeline shall contain no less than 25 milligrams chlorine per litre
throughout the length of the pipeline. Shall the pipeline fail to have the specified chlorine concentration
at the end of the 24-hour period, the Contractor shall repeat the operation as necessary to provide
complete disinfections.

FLUSHING OF THE PIPELINE
All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and disinfections
operations have been performed and accepted by the Engineer’s Representative.

After draining the chlorine solution the pipe system shall be flushed with potable water until the free
chlorine content is between 2 to 4 milligrams per litre.
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SPECIFICATIONS OF MATERIALSVALVES, PIPES AND FITTINGS

1. General :

1. Supply and Quality of Materials :

All materials shall comply with those Standards and Specifications laid down by internationally
recognized institutions, for the water industrial. Preference will be given to manufacturers that are
quality certified to ISO. 9001.

All materials supplied to the site in Jordan shall be subject to acceptance tests carried out by the Royal
Scientific Societyand if these tests are not applicable in RSS, they shall be carried in similar approved
Authority and has to get WAJ approval firstly.

All materials supplied shall be subject to the Engineet's approval.

Any or all materials and manufactured articles supplied by the Contractor for use in the works, shall if
so required by the Engineer be tested in advance at the Contractor’s expense, in accordance with the
required specs.

Inspection or approval by the Engineer of any equipment or materials shall not release the Contractor
from any of his obligations under this Contract .

All information and specifications relating to Products and materials proposed for this Contract, must
accompany each Tender Submission.

2. Storage of Materials :

The Contractor shall be responsible for the storage and well being of all materials purchased under this
Contract, and any discrepancies found therein.

The Contractor shall manage and maintain stock - yards that can accommodate all materials purchased
and approved by the Engineer under this Contract, stored either in the open or under cover as required
by the Manufacture's / contractor's instiuctions , and shall be regularly inspected by the Engineer's staff
and maintained to the Engineer's satisfaction.

3. Scope :

The Contractor shall furnish and deliver to the site, all kind of pipes, valves, fittings, closure pieces,
flanges, bolts, nuts gaskets, jointing materials ...etc. and appurtenances as specified and required.

All valves shall be flanged. Pipe fittings and valves shall be Suitable for buried installation.

All tapers (reducers) required at tees and other locations to meet the specified diameters may be furnished
in the manufacturer's standard lengths and diameters.

4. References :

Reference to any national standard or publication ( as ISO, BS, DIN. .... etc. ) in these specifications is
intended to indicate general configuration, type and quality. Goods may be furnished which meet other
internationally accepted standard, provided that overall quality will be at least equal to that required by
the standard specified. Supporting documents / certificates shall be submitted hereto.

5. Potable Water Certification :
All pipe and coating materials shall be certified for potable water use and shall contain no ingredients
that may migrate into water in amounts that are considered to be toxic or otherwise dangerous for health.
All pipes shall be certified as safe for transporting potable water by an independent testing laboratory.

6. Materials and Standards :
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All materials shall be complying with 1SO, BS, API & DIN. standard and shall be supplied from
approved manufactures and country of origin.

The Contractor is requested to submit a list of contractors that he intends to use together with his Tender
bid.
The Contractor shall also submit for the approval of the Engineer, before ordering:

a)Type of materials to be used, dimensions, thickness, lengths, shape, weight, class, tolerance limits and
quality.

b) Standard to which the item is manufactured.
¢) Details of specials, adapters, fittings and joint design.

d) Coating and lining methods.

7. Fittings :

Fittings unless otherwise specified shall be furnished with a type of joint compatible with the pipe system
at the contractor's option. Any adaptors necessary to joint fittings to the adjacent pipes, even of different
materials, shall be provided by the Contractor at no extra cost.

8. Toxic Materials :

The Contractor is prohibited to import or to use any of the "Acrylamide and N-Methylolarcylamide
Grouts" or any other toxic or poisonous materials or submaterials used in piping, it's accessories, lining,
coating, sealing ...etc, or in various kinds of concrete or in soil in any kind of usage. Any import or
usage of the above mentioned materials by the Contractor, requires to be licensed in writing by the
Employer, otherwise, the Contractor shall be subject to legal pursuance.

9, Submittals :
The Contractor shall submit :

1. Detailed manufacturer’s proposals for pipes and fittings manufacture, coating & lining ...

(8
2. Certified copies of manufacturers quality control test results and reports .
3. Certified copies of compliance certificates for pipes, fittings and other components .

“ This is to certify that the pipes and specials delivered in this consignment comply with the
required specification .

No payment shall be made in respect of any consignment of pipes and specials in case it is not
accompanied by above mentioned certificates .

10. Payment of Taxes and Duties :
The contractor shall take in his consideration that all materials in this Contract shall not exempted from
customs duties, import duties, sale taxes and all other kinds of duties and taxes.

11. Tests After Delivery :
The Employer & the Engineer have the right to take samples of the supplied materials, and the following
tests shall be carried out in accordance with the relevant ISO, BS, DIN or regulations by an approved
laboratory.
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1. Hydrostatic pressure test .

2. Hardness test .

3. Tensile strength test .

4, Elongation test .

S. Measurement and weight .

6. Test of cement mortar lining .

All tests as mentioned or directed by the Engineer shall be borne by the Contractor and the costs shall
be included in the Contract unit rates.

12. Third Party Control :

The Contractor shall at his own expense provide a recognized independent third party control to monitor
quality and witness testing during manufacturing process and to ensure that the products used in the
works ( such as pipes , fittings , valves . various electrical and mechanical apertures , lap equipment ...
etc.) are all manufactured in accordance with the specific standards in this Contract (or any other
specifications approved by the Employer ) .

The third party control should also issue test certificates stating that they had witnessed all the tests
performed on the products , and all materials are conforming to Specifications and they had checked and
inspected all materials regarding the proper packing and shipment , and certifying the bill of lading .

Before signing the Contract , the Contractor shall inform the Employer of the name of the control party
he intends to engage , and obtain the Employer’s approval.
The third party control should be selected from the following list which issued by the Central Tenders

Directorate :

1) SGS — Societe General De Servwillance.

2) Tuboscope Verco International.

3) OMIC — Overseas Merchandise Inspection Company LTD.
4) Baltic Control LYTD.

5) Inspecturate (suisse) S. A.

6) Control Union International.

7) Socotec International Inspection.

8) Bureau Veritas - Messers. Red Sea Shipping Agency W .L.L
Box. 1284 — Amman —Jordan

2. Valves

i.GENERAL :
Materials used in valves shall be suitable for potable water.
All valves, on any type of pipeline must be jointed to the pipe by flanges (unless otherwise specified)
and shall have a testing pressure of 1.5 times the nominal pressure.

All valves shall be of the non-rising stem type, and shall be capable with standing the specified test
pressure without leaking.
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The hand wheels of all valves (including those which incorporate gear )shall be arranged for clockwise
closing. All hand wheels shall have, in their periphery, the words OPEN and SHUT and appropriately
positioned arrows.

When valves have inaccessible positions, extension spindles shall be fitted to suit the situation.

The contractor shall submit a certificate from the manufacturer certifying that all valves have been mill
tested and that they have successfully passed the tests prescribed by the relative standard specifications.

1i.Gate Valves :
GENERAL:

1.They shall comply with EN 1171 standard latest revision. For drinking water, valves from DN 50 to
2000mm, PN (16, 25, 40) bars, shall also comply with EN 1074-2 standard latest revision.

2.All accessories and fittings (gasket, hand wheel GG25 or carbon steel, bolt and nut of A2, flanges EN
1092-1/2 Steel flanges type (01, 11, 12) shall be provided by the contractor, this is general requirements
for all kinds of valve for each .

3.The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300

4. The contractor shall provide four detailed repair manuals for the gate valves supplied; and a letter of
certification from the contractor verifying that all requirements of EN Standard and these Specifications
have been met.

VALVE JOINTS:

All valves shall have, flanged ends, mechanical joint ends or screw joints to fit the pipe run in which they
are used, except valves installed on push-on joint pipe shall have mechanical joint ends unless otherwise
specified and the flange design on request.

Flanges shall be raised face rated and drilled according to EN 1092-1/2 PN (16, 25, 40) Bars and face to
face length according to DIN 3202 series F15 or EN558.

Regarding all standards or technical characteristics described hereafter, the contractor is required to
submit certificates from third party inspectors recognized by the governmental tender directorate, its latest
issue, but limited to following internationally recognized and accredited companies :

1) Bureau Veritas
2) Lloyds

3) SGS

4) WRAS

5) RSS
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MATERIALS

1.Gate valve form size DN50mm and greater shall be Body wedge and bonnet of the material for pressure
range 16 to 40 bars shall be ductile iron as listed in table below.

Material
Today Previously
Code Designation Standard Material No Code Designation | Standard
Ductile iron DIN
EN-GJS-400-15 EN-JS1030 EN 1563 5.3106 GGG-40 0.7040 1693-1
Ductile iron ; DIN
EN-GJS-500-7 EN-JS1050 EN 1563 5.3200 GGG-50 0.7050 1693-1
Ductile iron DIN
(EN-GJS-400- EN-JS1025 EN 1563 53103 GGG-40.3 0.7043
18-LT") 1693-1

o S

Valve stem (shaft) shall be stainless steel with minimum 13% chromium for water system, 17%
chromium for waste water system as listed in table below.

DESIGNATION Material no En standard

Stainless steels 316 ] 4%k EN10088-1,2 or 3

Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to DIN 1693. AndNut
shall be of bronze CuSn12Ni .

Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.

O-Ring made of EPDM for water system, NBR for wastewater system.

Bolting should be of stainless steel 316.

Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN

HioBs b =
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. Resilient seat to EN 1074-2 and EN 1171 Wedge full lining with EPDM for water system and NBR

for wastewater system process for pressure range 16 bars only.

Wedge will be equipped with polyamide gliders to protect the gate and body guides coating from
wearing. Gliders should be preferably directly fixed to the Iron Gate and pxotectlon against corrosion
of the wedge shall be assumed by the system glider/rubber.

Metal seated to EN 1074-2 and EN 1171 non resilient seat, tapered wedge design Flexible wedge type
700HJ or Split wedge=Type 700 JJ for pressure range greater than 16 bars.

Fully guided wedge for resilient and non-resilient gate valves.
Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.
All bolts and nuts shall be of stainless steel 316 or Bronze.

Face to face :




e Face to face dimension for the pressure range up to 16 bars accordance to EN558-1 basic series 14
(previously DIN 3202 F4) ;

e Face to face dimension for the pressure range 25 bars accordance to EN558-1 basic series 15 (previously
DIN 3202 F5) ;

e Face to face dimension for the pressure range 40 bars accordance to EN 558-1 basic series 15 (previously

DIN3202-F5,).

8. Gate valve shall be designed with flanged end on both sides rising face according to EN 1092-1/2.

9. Fixed stem seal (O ring seal) with minimum double O-Ring stem sealing and replaceable seal under

pressure according to ISO 10079.

10. With draining plugs for waste water system.

11. Optional prepare for bypass for pressure range 40 bars.

12. Up to DN 200 the valves shall have a maximum operating torque of(DN) Nm. A gear box will be
added if necessary to reach a maximum operating torque of 300 Nm (The valve from size 200mm
and grater shall mountain with gear unite for pressure rang 25 bar and grater).

13. Inside screw stem(NRS)

14. The valves shall be complete with mechanical position opening indicator with hand wheel from
ductile cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300.

15. Rotation of opening :
All valves shall open by turning to the left or counter clockwise, when viewed from the stem

(clockwise closing).

COATING

1. All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a
minimum thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting
epoxy coating. Said coating shall be non-toxic, impart no taste to water, and shall be in accordance
with British, French or German drinking water national regulations.

2. The valves shall be shot blasted before coating according to specifications and shall be coated inside
and outside with fusion bonded epoxy powder minimum 250 microns in RAL 5015.

3. The valves shall be complete with mechanical position opening indicator with hand wheel from
ductile cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300

. MARKINGS

Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of
manufacturer, and year of manufacture).

TEST

1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not
applicable).

2. Drinking Water use valves are in accordance W270 OR British, French German drinki ;
national regulations. “A\D M9
a\,,lﬂ e
3 — $Y

. Life cycle test. ( ol
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iii. Butterfly Valves
GENERAL

1

Butterfly valves shall comply with EN 593 standard latest revision. For drinking water valves from
DN 50 to 2000mm, PN (16, 25 , 40)Bars shall also comply to EN 1074-2 standard latest revision.
Butterfly valves shall be of the tight closing, metal seat type with recess—seat. Rubber gasket will be
fixed on the butterfly and replaceable without removing the shafts.

Directions of flow shall be satisfactory for applications involving valve operation after long periods of
inactivity. Valves being tight in the two ways will be preferred.

Valve discs shall rotate 90 degrees from the full open position to the tight shut position. Obturator disc
will be of double accentuated type.

The valves shall have the possibility for horizontal and vertical installation by changing the lever
position only.

the contractor is required to submit certificates from third party inspectors recognized by the
governmental tender directorate, its latest issue, but limited to following internationally recognized
and accredited companies:

Bureau Veritas
Lloyds
SGS

e WRAS
e RSS

MATERIALS

1.butterfly valve form size DN50mm and greater shall be Body wedge and bonnet for Pressure range (16
to40) Bars shall be ductile iron as listed in table below.

Material
Today Previously
Code Designation Standard Material No Code Designation | Standard
Ductile iron DIN
EN-GJS-400-15 EN-JS1030 EN 1563 5.3106 GGG-40 0.7040 1693-1
Ductile iron. ; . DIN
EN-GJS-500-7 EN-JS1050 EN 1563 5.3200 GGG-50 0.7050 1693-1
Ductile iron. DIN
(EN-GJS-400- | EN-JS1025 EN 1563 5.3103 GGG-40.3 0.7043 .
18-LT" 1693-1
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2.Valve shaft shall be stainless steel minimum 13% chromium for water system 17% chromium for waste
water system.

Designation Ma;?)rlal En standard
Stainless steels 316 1. 4#** ENI10088-3

3.Sealing seat ring (metal sealing corrosion and wear resistance sealing surface) shall welded—on or rolled
on the body and made of :
A. Stainless steel.

B. Chrome-nickel
C. Bronze for wastewater only.
D. (EN 10088 -3/2,2.0975,2.1020,Ni)

4 Internal bolts shall be stainless steel minimum A2 according to EN 10088-2/3.

5.0-Ring and seat gasket shall be made of EPDM used in Drinking Water system and will be in accordance
with British, French or German national regulations for water system.

DESIGN
1.Face to face to EN 558-1 basic series14 and (previously DIN 3020 F4).
2.With Flanged end on both sides rising face accordance to EN 1902-1or 2.
3.With gear box featuring position indicator (for non buried valves) and mechanical stops.
4, Bearing sealing with minimum double O-Ring on both sides.

5. Disk with close disk eyes.

(2]

. Tight in both side.

. Valves shall be suitable for installation in either horizontal or vertical position.
Double eccentric bearing of disk butterfly valve.

00 ~

COATING

All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday firee, to a minimum
thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating.
Said coating shall be non-toxic, impart no taste to water, and shall be in accordance to W270 OR British,

French German drinking water national regulations.
MARKINGS

Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of
manufacturer, and year of manufacture).

- \ U
' o\ 22
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TEST

1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable);

2. Drinking Water use valves shall be in accordance with British, French or German drinking water
national regulations.

3. Life cycle test

iv.Air Valves :
Single Air Valve DN 50
Air Valves shall be single automatic air valves, PN 16, PN25, PN40 and PN50 according to the final

design performed by the contractor, with body/bonnet of Acetal with PE shield for UV protection, and
shall be inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating
thickness shall be minimum 250um, freedom from imperfections shall be tested by high-voltage
method.
Air Valves shall be either with DN 50 female threat or with Flange DN 80.

Double Air Valve DN 100

Double orifice air valves shall be of the triple function type with a flanged inlet to EN 1092-2 PN 16,

PN25, PN40 and PN50 according to the final design performed by the contractor (DIN 28605 / DIN
2501/BS 4504) and shall be suitable and approved for the use with potable water.

Body and cover shall be of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG 400 - DIN 1693) and
shall be inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating
thickness shall be minimum 250um, freedom from imperfections shall be tested by high-voltage

method.

Orifice and float balls shall be of corrosion free material (stainless steel or plastic), all seals shall be of

EPDM or NBR suitable and approved for potable water.

Automatic Air Valve, Single-Chamber Type
e Single-chamber valve directly operated by the medium;

e Two-orifices venting system with 3 functions (supply and release of air as well as automatic venting
during operation);

e Safe operation even under high-volume, high-speed venting up to sonic speed;
e With test and purge connection,

e Body and cap made of ductile cast iron EN-JS 1030 (GGG-40);

e Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);

e Seal made of EPDM.

¢ Equipped with inspection valve.
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Vi.

Corrosion protection:

Inside and outside with epoxy coating to GSK standards for heavy-duty corrosion protection to DIN 30
677-2, coating thickness >250 um, colour: RAL 5005 blue

- Air valves shall be installed as follows:

A. For black steel main pipelines, the contractor shall cut a hole in the transmission Pipeline and install
and weld a black steel pipe of suitable length and diameter provided with the appropriate slip - on
flange with a neck to suit the flanged air valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flange tee (T) and install a pipe
of suitable length and diameter in order to install the A.V provided with a neck to suit the flanged air
valve.

C. The Welding and the air valve pipes welded joints together with flanged joints, shall be properly
protected in accordance with the specifications.

D. Air valves with diameter | ¥ “ and larger shall be installed in concrete valve chambers according to
the Standard Drawings.

E. Air valves with diameter 1 % “ and less shall be installed in the ground according to the Standard
Drawings.

v.Wash-Outs :
The types of wash - out specified for this contract, whether in concrete chambers or buried type are as
shown on the Standard Drawings. All wash - outs will be constructed as indicated on these Standard
Drawings or as instructed by the Engineer.
At places shown on the drawings or directed by the engineer, wash - outs shall be installed as follows:

A. For black steel main pipeline; the contractor shall cut a hole at the lower part of the transmission
main, install and weld a steel pipe of suitable length and diameter provided with a slip - on welding
neck flange to suit the flanged washout valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flanged tee (T) to install the
flanged washout valve.

C. The welding and the W.O pipes welded joints together with flanged joints of the valves shall be
properly protected in accordance with the specifications.

D. The wash - out pipes shall be extended to such a length and reach discharge area as is required for
every particular site condition as not to flood the trenches or cause any damage to the surrounding
area.

The unit price of wash - out pipelines shall also include all concrete and other works at the end of W.O
pipelines (outlet structure with riprap) as shown on the drawings, unless otherwise noted .

Pressure Gauges:

The pressure gauges shall be from an approved manufactures.

All gauges shall have concentric dials of 150 mm. diameter ,or as approved by the Employer .
The graduation of the pressure shall be in 0.5 bar:

a) For suction pipes from 0.00 — 5 bar.
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vii.

b) For discharge pipes from 0.00 — 25 bar or from 0.00 — 40 bar.
The cover of the facia shall not be less than 4 mm. glass.

The gauge mechanism shall be of the Bourdon tube type, having stainless steel movments and shall
comply with BS.1780 . It shall be sealed from the liquid being measured by means of a diaphragm or
capsule and be filled with silicon oil.

The gauge shall be fitted with a pressure snubber, Le. orifice, to dampen pressure pulsation . In addition
to a small stopcock for venting.

Each gauge must have a test certificate stating that it is tested according to BS. 1780 and confirming that
it is the required accuracy.

Flexible Couplings and Flange Adaptors:
For connection of the existing to the new pipeline system, flexible couplings shall be installed as
indicated on the drawings or as directed by the Engineer.

Couplings must be capable of adapting to different pipe materials.

Flexible couplings and flange adaptors shall be of mild steel and of an approved type suitable for making
a watertight flexible connection between plain-ended pipes, or between a plain-ended pipe and a flanged
fitting (e.g. Viking-Johnson couplings as manufactured by the Victualic Co. Ltd. Or Dresser Couplings
as manufactured by the Dresser Manufacturing Division in the U.S.A." or equivalent approved by the
Engineer.

Unless otherwise specified, the external and internal surfaces of couplings and adaptors shall be cleaned
down to a metallic finish, then primed and painted with epoxy resin paint, applied by an electro static
process.

All mechanical couplings shall be of appropriate internal diameter and shall be capable of withstanding
the maximum working test pressure specified for the pipes they are to connect, including a joint
deflection of up to 3 degrees in any direction.

All mechanical couplings and flange adaptors shall be supplied complete with all necessary coupling
rings, nuts, bolts, washers and rubber rings. Wedge joint rings shall comply with  BS.2494, and shall
be made of nitrile rubber, ethylene propylene rubber (EPDM) or styrene butadiene rubber (SBR) or other
approved materials.

Bolts and nuts of galvanized steel shall be hexagonal with dimensions in accordance with BS. 4190 or
DIN. 601/555.

Where a Harnessed Steel Flange Adaptor is shown on the drawings, the bolts connecting the flange of
the Flexible Flange Adaptor to the Flange of the adjacent fitting shall be replaced by tie-bars threaded
at both ends.

One threaded end of each tie bar shall pass through holes in the abutting flanges and be anchored by two
nuts to make the flanged joints in the normal way. The other threaded end shall be anchored by two
further nuts in a corresponding bolt-hole on the flange, soundly welded integrally onto the fitting which
it is intended to harness to the adaptor.

The integrally-cast flange on the flange-spigot shall be located such that, after the joint has been made
and all nuts fully tightened, the integrally-cast flange is about 400 mm axially from the abutting flanges.
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The threaded tie bars shall be machined from steel at least equal to that specified for flange bolts of
corresponding duty and threaded in the same way. The threaded length shall allow the nuts to be run
forward sufficiently to permit complete withdrawal of the tie bars from the flange of the abutting fitting
without requiring any other joint to be dismantled.

The strength of the threaded tie-bars in both tension and compression shall be appropriate to the pressure
rating of the flanged joints.

Dismantling Joints:
Dismantling joints shall be provided and installed with each valve as indicated on the Drawings for
convenient installation or re-installation of valves or similar items.

For prevention of any move of the pipe joints adjacent to closed valves, dismantling joints shall be
provided in general by restrained dismantling pieces (short version) according to DIN. 2541 or DIN
2547 or flanged adapters as indicated on drawings or as directed by the Engineer.

Body and glands of steel welded dismantling pieces shall be of pressure similar to the valve or pipeline
connected to it, with bolts and nuts of stainless steel. Surface protection by epoxy resin coating or
equivalent quality. Rubber sealing rings made of Perbunan material, nitrile rubber or equivalent quality,
shall be used.

Surface Boxes
Cast Iron surface boxes with round lid according to DIN. 4056 shall be supplied for operation of valves
as described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or
pavement.
The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and
butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.

Surface boxes shall be supported by - reinforced concrete slabs of 65 mm. thickness to suit the surface
box.

x. Reinforced Concrete Valve Chambers:

Where shown on Drawing, a complete valve chambers of reinforced concrete shall be constructed for
all kinds of valves and air relies valves.

Valve chambers and similar structures shall be built into the pipe lines as demanded and in accordance
with the Standard Drawings. Given dimensions on the drawings are to be verified by the Contractor so

as to suit the pipe installation and the prevailing conditions on site.

Reinforced concrete valve chambers shall be constructed of cast in-place concrete in accordance with
the detailed typical Drawings.

Valve chambers shall be allowed to cure for at least (7) days before backfilling .

Concrete supports for pipes, valves and any other fittings shall be placed at appropriate locations inside
the chamber under the direction of the Engineer (even if not shown on the Standard Drawings).

Cast iron manhole covers with frames shall be installed for all valve chambers as specified or shown on

the drawings. The wording on each cover shall be agreed with and approved by the Engineer prior to
ordering.
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Covers to be used in surfaces which are subject to vehicular traffic shall be tested for a load of 400 kN.

Manhole covers with bearing capacities of 40 kN and 250 kN according to DIN. 1229 shall be installed
as instructed by the Engineer.

Two pairs of keys for use with each type of cover shall be handed over by the Contractor after completion
of the Contract at no extra cost.

As shown on the Drawings, all valve chambers shall be equipped with step irons, which shall be of
malleable cast iron, according to DIN 1211 or galvanized iron or as directed by the Engineer.

Types of Drainage for the valve chambers shall be according to the Standard Drawings or decided on
site.

Penetration holes with G.S. sleeve pipes shall be inserted in the ceiling slabs, details of which are shown
on the Standard Drawings, so as to incorporate the extension spindles of the valves inside the concrete
chambers.

Ventilation pipes as instructed shall be installed at the highest possible point in all air release valve
chambers (considering traffic load) and led to the nearest convenient outlet above ground. End of pipe
to be flanged with a stand pipe equipped with protection cap including non-corrosive insect screen.
Ventilation pipes shall be covered by the price of the valve chamber.

Structural calculations including reinforcement drawings for all valve chambers shall be made by the
Contractor and submitted for approval by the Engineer. These calculations are to take into consideration
the prevailing load and soil conditions.

The cost of reinforcement for concrete chambers shall be included in valve chambers.

All items as described above as well as additional excavation and back filling works shall be included
in the valve chambers.

5.Performance Requirements for Joints and Pipe Saddles
5.1 General

To insure their fitness for purpose in the field of water supply, all the joints and pipe saddles shall fulfil
the relevant performance requirements of clause 5 of the EN 545: 2010.

C. Quality Assurance System:
The manufacturer shall control the quality of his products during their manufacture by a system of

process control according to EN DIN ISO 9001:2000, in order to comply with the technical
requirements of the standards. The tests should confirm that the ductile iron pipes, fittings and
accessories are manufactured according to EN 545:2010.

D. Traceability System:
The manufacturer shall clearly mention the method by which he can keep records and trace of the

manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to
the records for the manufactured item in case any problems accrues after the installation.

5.2 Flexible joints

5.2.1 General
The minimum deflection in joints shall be as in Sub-Clause 5.2.1 of the EN 545:2010.
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Reference is made to Sub-Clause 5.2.2 of the EN 545:2010.

5.3 Test parameters

5.3.1 Annulus
Reference is made to Sub-Clause 5.2.3.1 of the EN 545:2010.

5.3.2 Pipe thickness
Reference is made to Sub-Clause 5.2.3.2 of the EN 545:2010.

5.3.3 Shear
Reference is made to Sub-Clause 5.2.3.3 of the EN 545:2010.

5.4 Restrained flexible joints
Reference is made to Sub-Clause 5.3 of the EN 545:2010.

Types of used restrained flexible joints should be clarified by the manufacturer with an evidence of
performance and a list of references.

5.5 Flanged joints as cast, screwed, welded and adjustable
Reference is made to Sub-Clause 5.4 of the EN 545:2010.

5.6 Pipe saddles

5.6.1 Test conditions
Reference is made to Sub-Clause 5.5.1 of the EN 545:2010.

5.6.2 Annulus
Reference is made to Sub-Clause 5.5.2 of the EN 545:2010.

6. Test methods
6.1 Pipe dimensions

6.1.1 Wall thickness
Reference is made to Sub-Clause 6.1.1 of the EN 545:2010.

6.1.2 External Diameter
Reference is made to Sub-Clause 6.1.2 of the EN 545:2010.

6.1.3 Internal Diameter
Reference is made to Sub-Clause 6.1.3 of the EN 545:2010.

6.1.4 Length
Reference is made to Sub-Clause 6.1.4 of the EN 545:2010.

6.2 Straightness of pipes

Reference is made to Sub-Clause 6.2 of the EN 545:2010.
6.3 Tensile testing of ductile iron components

Reference is made to Sub-Clause 6.3 of the EN 545:2010.

6.3.1 Samples
Reference is made to Sub-Clause 6.3.1 of the EN 545:2010.

6.3.1.1 Centrifugally cast pipes
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Reference is made to Sub-Clause 6.3.1.1 of the EN 545:2010.
6.3.1.2 Pipes not centrifugally cast, fittings and accessories
Reference is made to Sub-Clause 6.3.1.2 of the EN 545:2010.
6.3.2 Preparation of test bar

Reference is made to Sub-Clause 6.3.2 of the EN 545:2010.
6.3.3 Apparatus and test method

Reference is made to Sub-Clause 6.3.3 of the EN 545:2010.

6.3.4 TEST RESULTS
Reference is made to Sub-Clause 6.3.40f the EN 545:2010.

6.4 Brinell hardness of ductile iron components

Reference is made to Sub-Clause 6.4 of the EN 545:2010.

6.5 Works leak tightness test for pipes and fittings

Reference is made to Sub-Clause 6.5 of the EN 545:2010.

6.5.1 General
Reference is made to Sub-Clause 6.5.1 of the EN 545:2010.

6.5.2 Centrifugally cast pipes
Reference is made to Sub-Clause 6.5.2 of the EN 545:2010.

6.5.3 Pipes not centrifugally cast, fittings and accessories
Reference is made to Sub-Clause 6.5.3 of the EN 545:2010.

6.6 Zinc Mass
Reference is made to Sub-Clause 6.6 of the EN 545:2010.
6.7 Thickness of paint coatings

Reference is made to Sub-Clause 6.7 of the EN 545:2010.

6.8 Thickness of cement mortar lining

Reference is made to Sub-Clause 6.8 of the EN 545:2010.

7. Performance test methods

7.1 Compressive strength of the cement mortar lining

Reference is made to Sub-Clause 7.1 of the EN 545:2010.

7.2 Leak tightness of flexible joints

7.2.1 General

Reference is made to Sub-Clause 7.2.1 of the EN 545:2010.

7.2.2 Leak tightness of flexible joints to positive internal pressure
Reference is made to Sub-Clause 7.2.2 of the EN 545:2010.

7.2.3 Leak tightness of flexible joints to negative internal pressure

Reference is made to Sub-Clause 7.2.3 of the EN 545:2010.
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