A ol o
r cvlg ool
' yarmouk water

C-T-W-0024-0110
) Abidlae —dubl) Jiugs sl g9

e Uasl) dﬁu 9

2024
(v'éé\j-d‘ Cpiay ag clua (1o Chaailly AAEYN dclud) oa clanl) 4ddiy @.d g Al
2024/12/23
M_MB e Al Aclud) sl eSiall () gial) y | asadil A

2024/12/30_ @8lsall i)

gl ol 45

Q"me <l ¢ Uaad) Z\#m
Ak & Ld — &)

http://www.yw.com.jo




C-T-W-0024-110

Gl ginad)
gsasal
cUaal) 59 JgY) el
o gdill S PR ST
cllaall g3 Chlanlas SlEl) gyal)
(i ye ) Lalad) dag 2l B FSEN
D A’ dag il
Crnadliall Cilaalanl) =
Laldl) hgyall -
Glilesally cldlay) zil —#
Laldllg dalal) lecalgall olAd) giall
GbeSl) Jglas ol g3l
Glala ) abead) g3l
92 of 2Page




Jg¥! giall

C-T-W-0024-110

92 of 3Page




== [ | 3o K1
e

slas 345 OMs)
o3¢y &l UYL Gabaid¥) (550 e gl ad ol Gilelaall 7 5k e e ga ll slae A pd las
%J@W@J}M\BJ@WL}M.J\A:L)&JUL—A;J\/ Kﬂ\)&&@\f&\cw\
e Jpasll (o) ofi 5 (ABaas b ) a5l Alall Fudll) (g olaill Jaudl 5 5ladll 43 2 ol 5 Jsaial
~ A0 d g 5l Caen 5 2024/12/15 G-3) sall 23V a5y 2laa (g ) jliie ) Uasll 5500 335

ﬁdsﬂ 2 ge JA | Adall s ey a8
Aol o goall| e e | QAN ALS | Caead) Jaall Caua g ST
ek e 4nli]  (Jlw) ’
oY) 7 ?“125 dad (10 %3 ’:‘:j S gy $L) £ g pda | C-T-W-
2024/12/30 | T | gasd | 2TETEC L g dlblaa aghl | 2024-0110
o= (> S pa

. 2024/12/23 38 sall 08V 2 g el Caaill g AU de L) CleUnall fewd aad 2o 0 JAT v/
OBl (e e (e gany Bt GilgUaall ial Jid (0 ia g all i v/

a5 o sl Al e geanll & g ) olyo 38 55 5 513 danl e sldanl] i) iy (e e V7
02/7246859 :p8 ) Sl lE g mall liaa y ddane Jilie— dlaiy g jLd -3y ) JEl ) giall e
http://Www.yw.com.jo : 48 il g STV «8 sall 1 S35 538V JaadV)

0799240475: & 52> aluws (udigall 1 by yiliall 5 Cilelardl 4y 5000 130 ae dial 5ill
2024/12/18 38 sall ela )Y 4 g3 elaally dalal) ) Hludin™ 2o 9o A

Al g e 30l Lelani (g 925 landl A £l (593 sl sale) ol slaall clall o gl olas A8 5l (3
AR U e gl odel J grdall 4 sl slaall Capal Baled jliaa) J Al e

G S5 Lag slandl e gy e Ao (BleY) ) 5al

\

AR NN

S#Lui\ fll.uuu.udlg.d\

92 of 4Page
C-T-W-0024-110


http://www.yw.com.jo/

Sl el

C-T-W-0024-110

92 of SPage




)l Aladlas —apball g olis) g e
HAgapll sl A ale juta

of Ao @lly pae pdl il L Aalilly dalad) Jagdlly cladesll Wy ( C-T-W-0024-0110) a8 slaall B Ao 5L
Al 13 B Ll Ciliualgally Jagydlly slall o) Asblae —dudall Jiugs s g9 e Lkl agdl

)amal) (gdly 2024...[... crma Hliie) Lag ( ) Bl Tl 8 (ayal) 12a Jdy ol apall
A (sl (sl 1igy ABlaial) cilidilly clelay) AlS b WA [ Whade Jiialy (

=il (agdall
( ): ol au
aslal)
( ) Clgind)
( ) s ( ) < ( ) ) S ( ): - oa

P (ar lghe OsSh A cliball gaan b e ol ) cilihsal
(1
(2
3
(4

C B ) Al sie Gaall 3B ol Jalsib gz agaid 13n Ly of a1

92 of 6Page
C-T-W-0024-110



AL gyl

C-T-W-0024-110

92 of 7Page




) Abdlae —anhall g el g yda
slanl) 2 J gaal) Cilaglal

Alaeadly 53l 5 diiad) SIS Y) SAEYL paw Y .1

Ciliag ellael) laion BlS Lo adglly Sally oLl 4t psiad) (el Al die sgeidl Sl 2
oyl dadfin SN WA adiall ) (age

c sagal gla e s AT sl alll e L (120) e JB Y apall Gl 520 .3

aias Sl e Cllia 3 A8 e i) el il Acagh g o oelidl e 4
Pk Oginas

ldal 5 clelanll Lo — Aoyl ol 4855 »

) ellall o

."\:\j}m\ &\J:i‘)_” d;.u.\

r o S 2yl o uSLalL AN (N BN (ag 2l Ji Y LD
i gl Ol e Agiue e Glelaall Loy clasll Gl ey Cilabdia (o KU il e .6
Oa S 5 380l 4eld pxe Adghan paBliall Jaaty 5 elaall (3565 chyd 2a dada 5l G (8
. 3l Jlas)
Cases Balaall Cladailly dgall gsenl agiiag alhae il 4t Wil Gadlial) Gl wi day .7
iyl 2 3ailly sllaall Bge (33099 4Dty Hganll olaa A$5d (sal ilijidual) e Unal) Al
ol slue A0 anly CYUS gaes 38 .8
OpBlaiall G L Al B (6l 3 il Al samsl) Ailiadl) dgal) o AV Sladll 9
Sgazll ola A,
il idially @ elanl) Z\fﬁu
Ay )Ll — )l

http://www.yw.com.jo

92 of 8Page
C-T-W-0024-110



=L eyl

C-T-W-0024-110

92 of 9Page




Laldlly dalad) Jag ,ad)

Lalad) Jag il

Ogaial) ga Slailly o slanl) B il Aalal) dag pl
(N i)

8l Uiy JUed¥) ol elnal (ppagaiall o lailly lslaadl 3 J53all dalall agya) slaiel iy = dlaadla

92 of 10Page
C-T-W-0024-110



Oy dalad) Sl 85039
dagSal) el gUanll 5y

3agall Agliall ade

dBhya pé — Aalall ag pal
Sl plaal) dyjuta daalie lgale Jgaall o (1) Labliall o)
((eloidally
A gall Lalil) g

2007 Oles

92 of 11Page
C-T-W-0024-110



1 deadiall
L) s Al alatY) U8 e 2ol A jagall gl e dodElaal) Jag oyl sda eldied a5 2
o o 9 e S o> e 9 Al

SO b sailad) (pailsily Aadai) aa aedm Cumy DLt JUaak daiadie Aial Culd dy (s
Jasll £33 Ao Talaiels Luns (gyrnall dadll @ Luwxigh alially Shall ajliial Lgaladinls asay

o ST Ly ooyl Loadl Lgalasiiad (Kag ¢ 4y Aanmall Cag ylalls

Osaall 8yad Jaad ol 5y <aall Jead ol L Aased) JadU Lide (35S0 o) (Kar dagyill 038 ()

¢ Loyg yuall bl SISV paes o (sian Adladig Aije didig 2 )AL 58 = 3salll 138 slae) (e Cangl )
e giia Aol Cilui i gyl i duarigh JasY) sl Sl Jldl puas b Lgalatia) (Ko Al
ecalia (o gl Jaall Calia i (e sonl) asaleaill Ty JlasY) ity Jslaal) o gty 7 dgail 138 Cilidanarg
U8 e Lganabiat slae) oy cVslhe Jods A 25aell Luslia 7 350l 138 005 of Liad (Sl (0
ASilSiag e8] ol Aad) Jlee S 2lge Jslial

Al o Gl 3le Lad il ae 40 el calia ol olliS Sy

Bygy Jaxd Jise (g (et & (3ad) dend) caalial (e ol Gadigall ) 5] aags Y 4l e

LY 8 ey 1) salas
EOans Jla) e 38 4 g3lal) UL oany o) Aaadle pacalal) aladiadl 7 3gatll 138 aldicls as

. d“i)*j‘ «.sj“‘

92 of 12Page
C-T-W-0024-110



)l Aladlas —apball g olis) g e
S w3l ¢ sanly Aadly 8 Ll Lismy Lniliall (age S (paials il Lt Soall Al ()

agial) alana axs o) adsi daladl Jag yall O pag ¢ 3alall 8 o piall e AU Clasleall 1) 4 ¢
Aalal) Cagylall of eV lally (slaty L gy 13) Aeald og s Jaa) 7 gaill 13 cediions ISl aif )
ok 2 13gls ¢yl lallly 3gaad (yilels Lalall Jag pilly dalall Jag pil) de sana sl Ladicy ¢

- laae)gdy il b Aadlin) Uy Lalal) dag il calali b dslains)

Falad) Jag i
Js¥) el

AV laael Ll Luslaill Ja gyl (e Wil 5 agall Alglaall s 8 53))gl dalall Lag il & 1aas%

(asall adl [ lind ) L) Guuvigall ol

gl Agliall adc
92 of 13Page
C-T-W-0024-110



ALl gl

Canadliall cilagdait) —f
daldl) Jag il —o
clibully cldlanyly clilaally gapll zild -z

[ asall 2aall (e Jo¥) eiall Ladia angall Alglaall She iy (e ghall 138 ey
o el oyl
ap 25 il ey Aalell Jagyall olge o s sl ola) f ddlia) e Jagydll s3a (b 3y L )
gl Al e Jiay o il o) iy gl e (o2 ually

28 Onealiall Cilaaleil] i
28 elaall 33l
28 Glallial (g je afig alac)
30 slanll Allaly (g pal) pusis
31 (VW) cblel
32 Laldll bgydl | o
34 clilecally GlElEy) zil | g
35 Lailidl (paye QS 7 aga lz
36 Gl | 2~
38 Lailial) AU 790 | 3 =
92 of 14Page

C-T-W-0024-110



C-T-W-0024-110

39 Soal) Ll zdgai| 4 2
40 DA b 4l zigai | 5 2
41 IR b 4l sl

44 (2l WS ) V) Glaa z3sai | 67
45 (Bleall WS ) Qgual) ZOlal laa zisai | T
46 Laladl 8 zisai| 8¢
47 GAY! ladally laie A [ 9 2
48 de siaall ciladally 3l )il | 10 2

92 of 15Page



)l Asdlae —aphall jius ol g5 i

Omeblly slaall b e Dl g dalliall Zwi chd gl Gan Gl oalglaall (Sa (1)
283 e 5ol pe dejpal) ellaall G5 e ds o Jgemnll lparty of Zeailial) 3 SlsY

=1 b L g sl i sl Gy Jadd (2)

glhall ogca  Jg¥) giall

cargdill Qs Bl gl

elhaall Joda cilaadan Gl giall

(e ye ) Aaladl gyl ) el
D dal’l) dag )
Cpnemaliall Cilanlal] =1
daldl) Ligydll -
Glilecally aldlay) ~ila —#

Laldlly daladl loalgall  Gualddl g3all

elagadl Al ealad) gial)

GbasSll Jolaa aliddl gl

Glabadll el sl

Sladlial) (a9 e ‘adﬁj 3lac)

toagall At 4y

92 of 16Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
Oy ¢ deall aise Hly gt of ealliall o3a (b RAYL en 0o o an(3)
LU laglaall gaan o cAaldl) diing didjue oy duiiy daasy Oly 4o Capy
¢ Al bl il goptall dlasall Cagyllly Liale aedi oly ¢ el a4l
se g Sl b ¢ dailal dBle W ) AY) ea) JS5 ¢ daall cagylag
e el pung
Ay GaBliall agig ¢l 138 8 zpaall Aeallidl e zisel o gl ak =]
SLYI 8 daailiall @iy adgs AT Gadle ly ey LSl Jolang z3sall
- SUAL saaall
Ly clalSlly dBYL ekl o (G saasl) Sledd Bl B 0S8 ) o
. gals
@) oailall (gal 1305 ¢ palliall J e slaall 355 o diaad (6 JAy Sem V¢

cdcae (b ) gag G Gl cleball sda e b 8T 13 ol Jhaas

Slabadll ode A Gl Gudll o ame pi o) el e car (4)
Pl cilaslaally iliball e apal) daad Oy slaall 5503

- Jall) eyl ailidl) (g
e aigill Gasiall Jgsuall Gasgiil) S5 A5 o IS T Gadlial) slitia aa
ol ¢ et oy e A auliad) Chay Gl pe ¢ aDlAsay allial) B
- adly A5k bajlat) s Gl ¢ Llls Ly a5l
s (035 Jaall Cialia llal Grae dlis ol ddle AIS asiall Giajall aa Bi —
GsS o les ¢ daatliall b Jeaall jallial A5l & Gle QS Galdl 8 sasdl)
c oY) b Jeall Al adge ey e 8pala ALK el

92 of 17Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
(7) A Laalll 0y 8 Laseas ¢ slaall agile dag ol (Al (paadliall CYUSY o3a alas
oaliall Ll ¢ ol legdd Lalliall A dadlia olguil gl elaedl Alla) o)l (e Al
c el g sy oY) (laca ady () e AILSH 038 4] Slaid olaall 4 Jlay (53
13) dayen Lgild)) ol Lgadti (alliall ) cillay (98T clily o) cilaglas (4 —a

- Sladeill oda gl Laldll Cilecalgall ) ddliay) dalall hag il Cagan dogllae cuilS

Q) dadl) gl e laaSll Jona 8 a9l el Galiall Lgign A len) a3 (5)
Lagall JleV) S Jads lgily ¢ aeall AW Bate Bjom il ol 0 S

. (Preliminaries)

POkl aasi (6)
@) st dals @lia CulS o collaall 33l & (Bl Gulall gl dllia IS 13
Glelanll &ial adhy ) s bl aaiy o paBlial) (e ¢ laall 35 & aget
Y Lo elaall widl sanal) sl o e ga (3 Gelal¥) Ay macasil) ol (he daiadll
Cnediial) (palliall maes e Sl e LY aiis sy ¢ W (7)) oo i

sl il sanall ae sall aad allal 1) jie racasill 13 e 335 o jema Vs ¢ elaall

tpasll glal(7)

elac Al e ale agite iyl g SalSia el asiy
P s palad) ( )
b i) Glelaall dial saaa (M clelhall Bstia B gags Jolall audy
AU Gpsanal flilly segal) (8 o 8 @lyy elaall e LgDle)

92 of 18Page
C-T-W-0024-110



e dalia ) Sy ey g e 90 3 0t e ¢l o

@uﬂi‘bl:ﬂ‘&“&u‘&“.—’%ﬁm sy doile duls B Bale g pall masi—m
oAl sl g lal e glaal) 550

ipagall bl (8)
Qg dais 2o iyl 138 Cina o Yy palliall Lajle adiall (apall iy
1Y) Gl gl sl e "elaiyl Lagy (120) 853l 4y pais 3 (iliall Lajle (a0l

.5l o3a (ye Jskal il 8ae claall Bsen & das

csllaall Bge hagyi el je e (ai 13 Y) Lol sjlead i (ailid) e

slanl) Allalg (g ) sl

eUA.'a Giagar Balall duegSall clelaall cladat Ciagar gandly Cilalliall agie dulyd Nt

- Slabeill a2y 5 0 e s O gl b iy ¢ asSall Jlad)

D oagall 3ax Gl (11)
92 of 19Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
o e 0S5 ) i Lay e (g Ales Giles gy Bl ) Uk sl (8 g 1Y)
Jaaad oy bl Basgll e adaly 38 Lo alial) dlea diaty al) deaidll Ll
ol Ty plnall MaaY) aliall 5 L) g sana
Loslall (& LS AES jaesd ¢ lalSIh LS Sl e ABYL sSaa) aaall calia) 13)
CAlgiee ye LIl Aadl cul€ 13 Y) ¢ N e dadl e
gaadll gsandll 55 ¢ sanall paniat 2 4ilh ¢ Auluall Gilideall o () B Uad g 13)
. oailiall Lesle
by L) il dall Gag ald ¢ gl o ST gl ey b o] Qallial) Gl ang 13)
Ses ¢ @AY elhall agu o dlaae WS Bawd) e sl b lael g Gl
cJilie o ((slaall e Jaal 1Y) Lagd ) laduan (il
=t b Lo el daiaal) dialls ¢ g allae sl Alashia §ypum iy ey aBliall A5 13)
Sl iy -1
AV Cprailiall Slaady Zaplall Gl Slals Zalices Jolaall dijee jlay) Joas -2
203 el Aad e JB1 5f Aslise sl aey mpell AlleaY) dail) i o ddasyd )
() i)

-

LS ¢ cilalaill s3a 8 3)9 Ly diie e Gage () Jla] o Lgbay daiall il plaal) dial Lagins
¢ A (g yad) Sl i) (90 elaall Allaly A g€all JUdY) alas alSa] g Lgibadla Gl
pags b deall calia Gllhae 8 a6l ellaadly S o) palilin 6V 005S0 Of 052 el S g

c el o)

(12)

( eyl ) clilaal)

7

(AU ) oY) plea (13)

92 of 20Page

C-T-W-0024-110



) Abdlae —anhall g el g yda
Alal Ll 420 )b (e lagy (14) 558 DA Skl gigiy ast of lanll 3l Gailid) e
38ls) xdg die ol laca daall aala ) ady o) paliall e ¢ al il ol adde olaal)
Jaall Lasyall dgidl aal (e jalaall Glocall 138 Lad 5S35 ¢ Gl Glacall 73508 Caun 22al)
G 38 Lo adaly ¢ Lol 12w 2l bl gl Ulaa @y alall 8 soaaal) Al ()1 3
il Gl eliy Joladl e
¢ Gslad) e laca a g Gae ol ¢ Sl A8 ads oo Al g palid) () 13
OsSe Vs ¢ sladll ) ggmll (s duiaye Ayl dusiliall AU 50bias Janl) caalial (3a; laaied
Aelis G (sb ol g dladd) 3 s (gl allial

:( Al Z\JU:S) Qganl) Cvual Olea (14)
Z\JL&S) Qaall #al Glaa Jesy) alaty HledY) adled die Jaall Calial a8 o Jsladl AT
JleSinly asanll 2 bl Jleel 2y aeld lawal ¢ Sraiall JaiY) dad 0 %5 dasty ( diluall
AN Hlaca Jolaall alad Jasd) caalial 4K b3a aluding ¢ RO < Jazll jadpe ¢y e
. a).cj Aic o}'ml\

92 of 21Page

C-T-W-0024-110



) Abdlae —anhall g el g yda
daldl) hag il — o
poplanl) 138 goinga g pdiall Ciay m
Janl) Calia il g dealall gl ciliaalsall / AN gl b els LS

:2aial) Jolkall Jlga m
Bla Al adsall B Jarll Ejiia Jlgaldl 138 0% Cuay oA a8 U diial Slgad) g of Jglal) e g
e Ao LaglS of 3l o byl Jlae B ol Ligaall cipdlly cilagall 4l 06 Oy opgpdiall il

: ALas
ase [ St [ aad) iloa sand) g i) Jagall | dadigd | B
e glaal) 8l
A ddia Jiaa | -1
Joladd)
50 L zas duas diae dwria udiga | 2
s
AilSia daia udiga | -3
s
25 1 S|imals A&k Gl | 4
alas gia
25 1 5| dazals 4.k £ Laa -5
alas gia
dule dgils s | -6

92 of 22Page
C-T-W-0024-110



bRl T e e Jaadl Ancaldl AALY) Mgal) m
Aalle limnged 2 Adlaall Jgliall (3 Y sllaal) 138 5 jla) oty dalally (5/11) salal) 3ubas ¥

cgall plased yaas dacis

Ll dald by 1

& DLaSl L& ) 530 Jeall canlial Gang il jrw 350 & GLuSl Joon (8 53] 50l) aaes -

oo (Bl ) 35 Slaad Joaai ) 6/10 o8y salall i aule s Jslaall Ldlin) e (ol abs (5 2 8]
cellall 3a e 3uain Y Alglall de

35l Lia)) 53a e Asslhaall Jlee¥) il sllaall dulay b el Jaall alineg SN Jladll e -
OS5 Aalall JREY) 59 Uayrasi 3l asalaill 03585 g Jaadl canlin 5) /5 @linad) Ui (e Leale
ST 1l llyg slall 138 3 Gajle dusal) Cigylal) LY elnal 52e doaciy dealally Sl 530 A&
Lgsal) ol sSi saall ciluaa dlg 2009/9/23 g 17497/1/3/57 ady shisll ashy ala

olball 8 53))5)) Ales)

AT GBS gaang Sy dalall JUdN) 55 cliualsag clatel e OS5 gl Balely iall Jlasf guan -
o) Glly obaal) iy e QLS ag Cilballl Jgaaa Ll 9 Lo g 250 ghal) ) e Gada Agadia odls]
o byl llabia) cung claka (6) Wy slaally Abyally gagadl) ligy ilitsag 2015/7/2 gt 8390/2/7

OISy Aalal) JREY) Blis) Aasil) sl (B €19 AN ey Jand) Jla

Bely Jlaa) J& Aulgdl) ddlaall Cipa aly Ol ABMall Cld dramyd) Cilgad) A31S (ra dadl) Sely Jlaa) Jgliall Ao —
-l Aol ) Al (o) Jolall Jaalyg duinall clgal) e (e dad)

92 of 23Page
C-T-W-0024-110



Slilaally claleny) zala —

92 of 24Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
Letter of Tender

189 pial)

(Jandl alia) Salud) Y

Jshiag cillbially ¢ cilialgally ¢ Sl dagyd Aayy Ued LS ¢ 4y Aaaal) Cig ll o cijilly aigall Bl Led aa

gUaal) Oy ‘ Lablial) Uas galag ‘ st
gosdall  Jdl & ABMIAl i
gl by g case A poualy lgarlediy Wikadly JUdY) 3aity ashi of olial CusBsall cad Galy . oMl jssial
Gl 8l e : oy Mlaa) dha ulie odlef dajaal) siligh oda S Jada N Ganl)

- dad) gyl aaga W liaie gruay AT il

g a<iCayg ¢ L Lajla aal) Jin Bl ¢ paguadl gl gl (e Lags (120) Baad 138 Agbliall Gy ol Ao (38158
" Railial) QS e Bk ¥ e S8 Aallial) Gae gale Gl B LS ol AIY) B pliadil J cdg gl
Gl Jardl Jala oy ¢ S Jag s o (4/4) Balall caser slhaall oY) lad adk of ¢ Liae Jod Ala B gt
LSy Bae T JNA k) (3 cildbial by lgd g A mlaly Lgalady JUdY) Saki ol ¢ Bl al

JDB o) J gl QS e 138 "Auallial) Gage QST GBI a5 of g ¢ Ui Lag Loanyy LB adgig Sae) o ol Lag
. aSing Uiy Lasd Lajle Tade ey ¢ 4dg el ) AaY)

C ) i N Gagal) (e sl ol Aad agal) JBT Jguls Caaile b aSil IS Al

.................. Jal oo g B i 1 agal) (B Rl 1 A

@Gl 2 -7
92 of 25Page
C-T-W-0024-110



Appendix

C i)l LA e Mega el 18 ey w

UL JleSinls ajle Jslaall (6 ¢ Jaall Calia colilliial Tty Lgites ol agill eliialy 3>l

- diaje aaad Jd 4l

o) & 3 94l saldll
Aaleial) dalally dalal) 4d)) Cliial gall Glaalsdl | 2/1/1
Glaallg oboall .3 Gyl .2 aud L]
callalai L) 3/1/1
adiall [yl e (10 %3 Aadlidll b Jeaal) ALK
Lasslan (60 ) Seise| 9/1/1
Lalay) -1 Siall (335 Lgl] 3/1
Lalall Lgyal -2
Laladl Lagyall -3
Glaalgall —4
alhhalll -5
(229 O ) Jslaal) araas =6
GlaSl) Jglaa =7
S G Siall oSy (531 ¢y gilal) 4/1
Lo yall 2all saa) da] 5/1
Bydlaall gyl thsall s 1/2
92 of 26Page

C-T-W-0024-110




Joall alia Jiae 1/3

il 2/3
Siall dasd (10 ( %10) (2l Geen A ) Yl 4/4
Aell -

Braidl JaiY) dad (%5) | (Abual) AWS) gl #Slal ALK

(el 235 ) )
lin Balall auli e oL (7)) DA | —aaad Joldl Gle = Jeall malin 2/7
oabiag IS e (40 ) Dl il g 4/7

Aaill —

Siall A (e (%15) Y aal) -
Caser ) Sladl soli oo leg (365) | casadl 2ol ledyl sy 1/9

(2/8) skl (Lluall 558 )

Aasballs Jaell syl | 2/10

Gl Joaa ae JSIL m Jas) e i 1/11

gohidl m

il ycanil) Jilae dogiall dall 2/11

ks 7000 Lls el dadal) dasdl oY) asl) 3/11

dady S dad e (%5) aiad) il 4| 4/11
S0l 8l dlac 7/11

92 of 27Page

C-T-W-0024-110



C-T-W-0024-110

aliall cladall e 2 gilal) silal) 8/11
Joladl e oslhddl il 1/14
)i
diall ded (e (%115) | hagailly dsall Lo ey Jai)
Adlane) Lol Jslaall s —o
Dise s JS e )l (6000) Gl Caylall v =
Galgall 2 &by Laga
Jleally peadiwadl —a
Jontall Lyylall 203 3¥) (pailgil) AlSa) oo GlAY b Galae oo Aol 1/15
(Lo o B! s o1 13)
b sl 3/15
dnadlgl) da,¥) ASleal (j5ilE Cungay Gadaill algll ) gilal
oY) aSaall \<a
Ayl all a4l
2alg CeSaal) 2ae
92 of 28Page




dablial) 431S GS gat 3 — d
Form of Tender Guarantee

19 puall

H(Jerd) ualia) Balal) )
LaBliall gy At coovveiiniiniiiie e s pabliall G Loke) a3 adl
s duablie A GaBlial) oty of Ao pail slaad) Jagpd cils Laly ¢ slbal) 5ol Lilaiul odef 4l ogiall £ sl

L’ﬁw élﬂﬁ ¢ 4.\35 ‘_’Jﬁ "c«u:lj c dags

e A by o A daay Y AL JES oy
—&hdﬁ\umzagu‘gaﬁaghdhdjéww ...............................

Ladua slalil 38 g Gagll 2l soge AT slalll du ddae s a8 ¢ aSia ABblga G ¢ palliad) G -
o ¢ Lags (120) 2 Basaal) ()

A cagal GAN Saaall gyl g Blgl W aae B Gy A eUaaY) et aby $ gallia) (b -w
3¢ Cpuailiall Y] dgasall et

o ¢ i) LB ol b 38T Aty ¢ dnle plal) Db pidd B o ¢

(Nl Bagpd caga )Y Clileda ausli B (3] Aty ¢ anle plaal) Aol aled B p<i) -y

lgaSas AISH ada G LaS ¢ L) Lgiule) g Lagy (120) 4adld) AIGSY diadlia $aa sliad) Jd caldal) Ul of Ao

- OWY) A Lgr Jparall Gailsl

.................................... i) [Jaasl) audg

92 of 29Page
C-T-W-0024-110



Ninl) A3\ g isai 4 — g

agreement

................................................................................ ! Jadl cala
................................................................................... Jgliall

v (8Kl eerie i gapdia Ailaiall Jadl) s 8 Jaad) Calia 2y

: (ACCEPTANCE ) Js&
d\:ul&\ '3..""‘3" dj&d\ 61:15 “bl aal dsbfj d}w\ Ly d.\é 2 ¢ ctmi 4\3,35‘93 el ¢ dﬂd‘ ‘—‘QL‘A Lle

cial) AlSaT Cuen el a3l aghcs ¢ g Qague & Ol
............................ 1 202]) A8

................................... tdaadl) Calia P

92 of 30Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
ALY (b 48 zdsi 5 — ¢
Dispute Adjudication Agreement

.............................................................................. g3 all Cray
.................................... ] PR 73 W 3| JEFEN D%
.................................... L T3 | - PN |
.................................... LS S VPU C O | Iy Y91~

" DAB " (ulaal) " L g aall ¢ty cmaiae lin LagigSy " Sl 8L " aluls Jglially Jard) calia ol Ll
=t b la e (R B ¢ ulaall gl Jglially Jenll cala (e SIS (B ¢

tgale AU el JAY) e ¢ AN (b ASEY Uagyd ASWEY) oigy Adala)l hgydll aws -1
= AU i) o aSal) cilaf oy by ol Ciges 4Gl ¢ ClBNAY) (b A8 Jagyd (e (17) Balal) plaliSee -2
(b o el ) slidu) Ju -

- clagliaS agy IS ool ( ) -

. GAY) cilaal) Lg) Beliaa -

2gaty aSal) Gl ¢ liNAY (b L8 hgpde AY) clirilly Gladl) ¥y ady Jolially Jasd) cala ol g)) -3
. LBUTY) o3a AlSaY Uiy ClBMAN guiaS " Lulaall " algas asds O

sRALY) Ju GUDAY (ab algal 4 o) ¢ aSall by ol Cadiey Cpadize Jglially Jard) cala 3l 4
. CUBAY b A8 Jag pd cagan A (3BATE N (AT cilakilly claglally

c Al el A CpRuAl Cp VLAY Aad gy A0 OB alaY deald ABEY) 038 &) -5

Jaadl cala Jg\iall a<al)

Ay o agd 8y

92 of 31Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
((2clsdl) ) AL (b 4.8 o g

¢ DAl eed )l e Lagy (21) 35T Y ae DA ((pSad) ) aw DA eois Ala B -1
saxaall cpetl) dlale ) 308 (o) O\l @l o BEY) w Al 1l L dises e cudl) Gl
Gllal) w3 eyl e Loy (14) slats ¥ sxe DA diaety agi of Gl ddabes oy il aldl b
- bl Lojle pantl) 138 ias Ladl)

s sl D) 5 elgnl die Gl a0 iy ¢ i) On BEVL ASall e slgl) (S 2
aaY i legdd aSall Jonad) COAD s o SS) )8

s 4l a0 Yy ¢ i) e My Tulae diage ol DA g 05 of oSall e cpes =3
ool oa ol oo Uty b s of addes ¢ AT Gl Aadlgas ¢ 3L V] G ol I el
c 4Dl ) ls e 5 35 lae 4 ole

Wgine dajl Legia IS ellacl ¢ Gl o Lad Llguy Ciball iy of oSSl e oy —4
c AY) Gl dasty L e 0353 andlg dliaad (i yal

¢ Al Ay Ldbey A g lawy) Gladag ailllisg sied) dualis e Jalaiy of oS8l oy =5
Al AT Gyl (Y USe Y o ade o LS ¢ Gl Aablse V) Lgiebias e (s 0 e Y O
- ol Badlgas V) Aud ol B33 58 A aaifiew O sl dagay

O ols) oKl 13 ) aliel sl o 4 2l Jad Lo sled) o e Ysias Ja gl 8 oSS0 e Y -6
c A g e b A LlE L

Al GlSally il A Gl led) en pland duls Sia ol sl By i of WSS =7
- pagadl) g llad Llaia¥) il e ¢ Lagia 3y &l ol of aly Laaas,

ALISH Gaadlalls i (6S5 ¢ ((oSaaS Gy ) Danie e udS Gy of 28l e e -8
1 8 aidig ¢ acledll o eliialy 2ol ol Clela) Al a0 Lulia oy LS g lanl) cilals Sie]
= Al Glalall Gl

can) Aladl Al lay Gy ¢ 4G AN 2y ol

(s o) daadiall ddpee Jesin o)~

- Heaia) gl alael i of ¢

c i) AST g 3aian ) Jisall @l ads ja ol -

92 of 32Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
DAY s Gl L ani of claled ol clpad o) ciladed ) miug aaly of -
ly ¢ plawy) Giluds jpaal ¢ aliasy Jaall Caliag aliasy Jolad) e add (Y maw ¥V of =
Bgeas 423 &3 4 o GEAI 2 ¢ gl e b (8) s 1Y plad) duls die d e O
cddal) e ge e dania
Odll U8 (e Adusal) dpladl) A&fgall oy urll LAY e Jilill oSall oW -9
c et ) dial) e p 8l DR GV Laall Uil (6 sl 8 LS WSAN e Y o eln 10
Ol ) ey o Aanyd ¢ 5aaaall dlgad) (Pla 4l dal) i W1 13 Jaad) (e Ciligy of oSall gy —11
.;1.93(28)43&;&5543@11
s @y Jandl alia agts ¢ oSl (o ) a3 ) SLlUad) il addl) e Jladl calas 13 —12
ol il e Jglall e i L 2 o 4ly oSS
ol Aige o aillial Ala . Logy (21) 452 pladly il abey o Ahanys Qi of oSS0 (K4 —13
o Cy 4l ¢ el o3 Cnga dalga ol B hainY) aady o odie lgd) ol dulga eldl e siae
PDa 4l ey ey Lesiy ol Ol
- el Foyls e Lagy (14)
Bl ¢ cludall b Johall dady ¢ oy HSal) QIS ) o JatV) AR 058 o ey - 14
C AY Guall ) e & pe g Dl s ol AN (b A8l b saaadl)
Y s DS ellyy 4l Jlas s 6l gl i) ) bhs ol Jsas of S0 e e -5
G 38 cilS ) ¢ DAY (b A8 Gl Fl e ol 4l COAD Ala) Al e Lag (21) sam
- aclsall o2l Uiy iy asl b osy ol ¢ Lene DA (00 o s+ ) DAY Al e
D ey aild ¢ A spen Ciyeal gl ¢ aleny Wl (3) a8y aul) ASST e o Gl SSNAE 1Y —16
oo i 1 el lghpa o Al Bl agenll el g of ade Canng ¢ dtla gl el Ja il (3atuss
CAlelh ye o) Al cnal @AY Ja i aileha) o ashli of (el Gl

= Sl i) e WSl il i —17
. gobia PR S elana) Ju
g laa) cluds die ) adsall 5L 8 dee s IS e Slaglndl)

92 of 33Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
cAsleYly il Cinjliasy cluSlally Lalgll LSl Jia algall olaf culain Lgl) liloas
- dalgad ASal olaf 520 Alda Tyl ilaglaall Jay o
Iy dalal) il dabad Gy e Lags (28 ) DA aslaany alanl Jay aSall wiy o Joloall e (puaty
- aaY Lgie (%50 ) 4 Lo pday Janl) anlia assg
o aild o Lol alaadl o Wilgdl ol Lguadt Casws ol ¢ DAY b Al sl DA o Las 13 ~18
¢ SV Al (g8 AlSAT Cinga 4gutiy CDAD) 8 kil
il adladialy Galad) pail) sl ol Gusy Sal) (e 3/15 Balal) Juses -
A Basaal) aadl) solgh Cagar aaly aSaa B (e Lilgd Ad Juadl) G (el pan Jled) il ae A 4 )
Aol gl caSaall cpant Ao Gudl) GUS pae Als By caatl) ) gl Al Jaad) cala dibjga 3]y alal)
Ay Galal) A Basaall ()

92 of 34Page
C-T-W-0024-110



(Ll DS ) W) Glaa £ igai6 - ¢
Performance Guarantee

................................................................................... ssaladl )
.................................................................. p lyeas b iSle] Ly
PP Y8 I\ | PR 1 D 0\ P L

( )(‘35‘) ‘}U:nd\ u.a‘}ga;;

Dl (creeermemmem, ) e &9 psia Galzidl)
................................. Sl

s adde Jlaall elandl 365 el @ligerrunnneerriiiiieeeertiiiieeeeereiieeerenri e eeerrieeans
phadll i et bl Jf 3959 dpaar - oS8 adan ol agams Ll ¢ Alglidl) die 3y B Bylsl dag
3 Jglaadl Gl allall 13gd Lehal) L) S5 ae wdapd gl Jaas (ol (s e il gia gl 5 eSOl
O Blalia sl (aliiel (g e SR Ciyear @iy L Sial) Cinsas ALY g () Maim 8 3] Sl b

el ehal) e Jlad) Culs
Liase aanall dial) Conge Baidll JadY) als cpaly lalaca) yli e Jsntall Aol AUKH 238 Jaig

o Land ol Lo, e G 7 el

92 of 35Page
C-T-W-0024-110



( dalual) Z\JUS) el Zal ek zigad T - 2
Defects Liability Guarantee

.................................................................... (Ui yae b Sle) Uy
.................................................................. tdslaall ¢ dlle AU i€ 58

asall Aglaall sie alSaT Cagar Dilually ciladlal) Jleel pady Lod bl goes dznl Jolaall o5
Co 4ia 4isalla g (gl ol LeSaall alaall = aSie ad il Jil 3555 daa = oS adx ol sgans Ll
Lasd aslalil) 2w b (3a) ) (o) 8 Jolaall b callal) 13g) dpelal) Gl S5 pa [ Jajs ) Ladas
ils (e Blaalie ol Galfie) (o e il Cayny SISy ¢ deall Canger Dilually iladla)) Jlel Loty

e ehal e Jgladll

Jsaall alidy diall Cinses JUdDU gl alocl) cpaly Wjlaa) 5l o Jsniall djles AU 038 s
cdeal) alia (il e "ol laaaas ol a2 ol L doglladll caladlaYly (ailsil) JlesSh

92 of 36Page
C-T-W-0024-110



Z\.ml&.dl,g J\JB\ GSJA.] 8 - d
Discharge Statement
polial ailiy Aliad] adgall Ul

2635‘) ;w\&}m‘}n
(s Wl gy akall diboadl Wldlae DS aaf L 8 Wl LAY 1 Case gl

G 6 e Aedlell L)Y ASLedd) A gSag tiviiiiiiiiiiii e Lad

92 of 37Page
C-T-W-0024-110



Discharge Statement
polial ailag (Slias] adgall LT g

2635‘) ;w\&}m‘}n
oo Wl gy aiall daboadl Wldlae DS aaf L 3 Wl DAY I Case gl

S G 8l e Aedlell L)Y ASLadd) AagSag viiiiiiiiiiii 4

92 of 38Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
10 -z
SAY) cladally glaia ) )

....................................................... olial 3 il Sliad) adgall Ul
................................................... plial 3 Lalay Wleload] cpadgall (i o

e b i Jpaa¥) s Ul (e Taige DAL b Lad G515 3iad) Jagpd b a5 Le o Lialla) 8 L
s Loale Aad 53 e (gly Hyabad) ey BaLll e 5 SIS Gl 5 chlinay) Qe ol cisasl)
& ") Lgassy iy (paly (SAY) ilaball 23] Saia Loy Ll (333 "0a¥) " e Gk ) Lgads
Bl ) Gl (e Lalslie 8 (e ol Uie "Bl o LLS e sl e o) Hdla JS8 aiiin calS ) Lgads
4 iy Lalall g pall aai ) Bsealls laty Lo cllly ¢ agabinn ol agDISy ol pguilige (5 o agic
Oe ) 3l ALY (9n0 S Ciliaglid) of Jolaall e AN ol Lgwsds Baghall [ Lalliall dilec ol Siall
o Shad oty Jaf

Qi e ey 3 Ly cilaby (gl asng 0o Ll e J¥1 il ) Llad sy o ol agaiiy WS
el el gyl of adally Ll g ol adally el oty llg culadal o3 el Sl limg Jall
Ja el Ll Ll salall cant diaall cleha) Aasl Jo¥) ol sl e Gilig WS Yol rany Legl
c kel lSal Lld e DIa) o ddllis (of Gagan

[ ] &bt s adey

........................................................ 2 3gatall sl
.............................................. isills (i) aud

............................................ il Gasiall pish
...................................................... : (:_"11';“

ade il 5l Csae (gl pday 4l axe Jls By (9AY) Cladally laall IEY) ai Jolid) e #
ey Jslaal) ey ¢ ame Gmipa JDEY) 138 a3k Y e IS5 e pdkall JLEY) el Sy
o) pe deatie Ble iyl 8 LEY)

92 of 39Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
11-z
Je giaal) ciladally laie )8

...................................................... ool 4 il Sliad) adgall Ul
................................................... slial 4 Laildg Lol eliad] cpadgall (i o

ol b 4 ¢ Jpual) s kS (e aBse DAL b Lasd 38555 iall Jag i B 3y Lo e Lalla) 8 i

o dle U5 "elow Ly o DS bl S bl el 5 c¥see culS else e ol pdy sk

3 bl o3 e a8l Clagat ol dge elhel ot oly dosle Al 53 e (ol i B aly sdlie

Gl gl LS e 5 8 el IS 1Y e plall (i )¢ Aandglls sl "Bdlie "elgw oL oda Jia podi

¢ Js¥) Gl ) pgslian sl agDISy ol agailise (e (gl Sl peie "l ) Gl (e Lidglie (e o Lie

Y ol ey dheay iy OIS 1Y L Ll Giais " Cilige " gl emal) Y JEd) e o elld Jadg

o gt sa,m [ failiall dilae ol deall 138 2ty Aaldll g el aad U sseally lay Led el

e o2 Jaf e ol el Y (a3 Al liagleal sl Jslaall e dllay)

Laulglly i "syilie "slow oladall oda i aiddly b ) degien cilady (gl aadiy asii Y ol aganiy WS

"6l ) patien sl agDISy Sl pgailise e W sl Gl e Lidglie U e sl LB pe @l ST el

- 025 gl oana o) snaan o) Sall 13 Javes (3laty Lk " Cilage

/[ & s adgs ale

.................................................... 13gatal) aud

.......................................... el il asiall ol

........................................ Bl ashall g

................................................ : e_"\lsj\

Glail ol clsae (gl a4l axe Jla s desiaall Cladally Glaiall JIEY) aoi Jolddl Lo *
Joliall Aoy ¢ e Gabpun JIEY) 138 ads ¥ (e S5 cdie piiall JIEY) G elly Sy o ade
ol ge deatie Blie Gyl B IEY) iy

92 of 40Page
C-T-W-0024-110



Sliaaall dadlal) Liall

el (an uigall [Aialll Gy [AsagSal) cplaal) 808 ple pta Abghe -1

i 399l uadigal) (Al -2

gl All) Ciada ) eaSal) [Aia ) daalad) (e Al AdS aee -3

BN el dasigall [olSully dalal) Jad) Blgf i) Og3dd alad) ) olue 4
Ay ol (utigall [olSayly Aalal) JREY) Bl Aokl Ogpal alad) () elaa -5
dafigl) tana (udigall [ AagSal) clelaad) 5dls [ cladliall jmaa =6

Aal) g utigall [ ouin ) clelady) Aglie i Balaw =7

Lad) Sy utdigall [ Omtia ) Cmpndigaal) gl Salaw -8

sl Lol dasigal) [ Aol jjha [ duagSal) cleldaal) 5308 ugaia =9

92 of 41Page
C-T-W-0024-110



oalall e5all

C-T-W-0024-110

92 of 42Page




Jaadl caba cililbie g Laldd) al culiualgall =]

D daad) clllais —1
oedigall ladled Cueng Gl Jglaa 3 Gae 98 LSy g pdiall Jlae) 2ty oLl caellaall 138 (e dlgadial) Jlee ¥ ol
g Gl g Caydiall
(Sl Jo¥1 g3l ) 2007 asall Aslaal sie jés -1
Jasdl alia cllliag dalal) Cilaalgall @ G gjall-2
bl Jglas + bl e3all =3
ellanll 355 (e Do ¥ ea iy ()d) Cliealse Il ol Lo ) cDlaed (g lgdle 1yl Loy ) 1 Aalal) cilicalsall —4
(ke 1 e s Ding

1992 i sludd) dalus e 8yaliall Lgaliales slaal) Laglad aaa Jlac) =i

2004 Law obaall dpe gl Llel) Lialll e Balially Copdll ol Sl pgdad yulaey Gun) —

O lge 1l Lag 1996 4 ISV lg dalall JdV1 8l e 8pleall dsjlenally 8L Jlee D dalall Clocalsall —7
By PP

ASilSaally 4LyeSl Jlae DU LayY) slid) clag o
cellaall G5 Ll iy (53] Clesalse gl =5
Lalbbad -6
- oedigall Glanlas =7
celaadl @y o jaan 3ad i -8
Oy dalall Jd¥) 8l e Babaall Shaall bl Jlae dalal) dgidll Claalsall Cingar 25LEN] JlecY) pnen 245 -9
e ity g elaal) Gy (e Bai ¥ eia ity (@) Glialse (5l ol L) @Blbasd (e Ll Dl Lag 1985 i
o) 1
gy ldalsall Cangar O3S () G dusiuadll Oly LS Gilua) dsal (e OS5 ) G Alasicall Slgall aaea —10
il avigall adle (38l5 glias
tdan) adga — 2
2y Adailaeapdall glshdplall G Aass —

s JlasY) Lhag

ol Laa slland) (g (pada dogllaall Jlas¥) Q1585 —

92 of 43Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
4P Jlee ) poens uSilly pailly Jially alalll Slalic il dagh e ayjlly ) Chagas degane uSiis 2551
W25 adilly maliall au) Tl of Lale
Subls wlsally 2l dng ao day )i Sls ¢ 30 25 dew (1) o amenll bl ms olos O35 sy ouS5g Ay =2
I lislsly DI 05y a4l alaily olsly plsh i
7 e skl ¥ -
L6 Lol asTer —
D0 gy 3 sue ou8 U e o i) el —
6 @B Jslas )y Il e cte it W -
oVlas wo Dmte Ob o o 5O i AV ot —
"2 s (1) e alss -
(2) sae m3) <Vl -
(22) A DU ahUll s or anids a0 0030 Jshoy "4 b8 op5le ok -
(o) 46! o on O il 0 Bmils n 0030 Jshas "4 o ol ol —
Jroald toils a4 L5 oppnle ol —
S sl 0las + 2 bl ) e Ol -
B gLl SNl ook pglieg pild FLall el lnml o) i s Ol 0, -
cia o e Jganl) Jatl las SN bl s agglaSl Sl Jlarzals dor St s 1M ol s —
035+ 200 oo JaY 3hdey mpgaall Olas —
o oLl e Ss ppak Ol g5 e ealed Byl -
A Sl oleald ool =S Olas Il e Ol —
(2xT7) Jsb w10 H jor 0 3255 Jasm
(3) 4 O bt o 8 U 1 5 s -
LS s gaae e sl 35 e T LS s Olis Sl s S5 e -
gy Jb 16 Lao "4 s et S5y g St sl bt Lo 5 o5 Jshay " i snlse (oSHs Ay -
Rl ebigd) ABBlgey Dlioll) o ok Lo IS5 g ially plollly olnildlly oLl
Aol fand Log28 dn 20 / 5250 o 5 Y e 6-&» S 554 (Ready Mix) asebus 4l = ooy dyys =3
SLI Cpin 055 Gt pine 0L gLl (3) sde o (2.4x1.5x0.4) L3 Lede O coid ades Oy 4l >
Grony Lelsil)l St Sels w0Sas st ((Fair Face ) bshl) Jlee) Joiy jndly andld) bl g Lillas opid
b dpad 05855 YL SE12mm/m prbend) Lol oS5y Ay Ll ety andly sLog¥l Salely oalally o] oo 2
2l gl wladay wllalaslly Slolll o Oty aslpill LIS S e

92 of 44Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
B ElsY Al laalsall Gy AN el 4yl illabiall G @lldg 25 4%6 sy (eld Apsed) Al L) —4
Lyl aigall Claddaty Clusl) Joaa
b lbabiall e 5 Loglhdll lialgall s dalisd) BLapall (e (2) 220 dndacd) laiaall sallall aclsall lis) -
LAY Jlea Claddad cawag Lgadlse
aleSl laglll aa (2) 23e Al A8L)eS fm Clang Ailiay sy duady uSiig Usa Sleagine (e 2wl =5
4ileSlh Sl g i) Liay) ey Haaally laciaall 2,5 slaal Clyuali Jagad Joe Dl ¢ ilicalgall anngey
rasll salely skl Sls UPVC "8 ki judge (e Sleeve daly dilsSll cuSiig cabead) Sl ciliaal) Jurdal 4a M)
o edsa¥) Grang anlill Jlee¥) muang a3k o aeng
Adl) Cilialsall s @lly U< dandandl i caally Lganan 3805eSH cilasll )l (s pUas daey uSiis 2y55 —6
cpdiall eigall Gladdad Caong lusll Jglas 8 3)ly 9 LSy
o Cpdall Guigall Ciladaty Ciliealgal) un iy adgally Aaall Za D) 5UY) Jiadiy Sy 258 =7
Lshall o ) e claad) e pdall bglady clacaall (Al G ) Jaglas dibeas Jiediy Sy )58
Glealgall Cowa @l J<5 20D Thrust Blocks  Jae s« Black Steel Pipes e géally ciacd) laglad auea dailal)
- pdiall Gutigall Cladlad Cacag 4dl)
Clalaylly clalanlly Galaall (e eilial) Slalds cilaladiall Casgas adally el Jaglad e Ao adadll aSig 2059
- i) Getigall ladatg duidll Glicalgall i Iy JS5 (93] Jlae! Ay Cillselly Jariall (ulid cale Lus
Glang iy Glas ailuall Jlae) Gaat s 4l amall sasglly Jadall 4820 40D ailuall Jac g lgall 21y5-10
asall sasgll dibuay clulidlly QlsY) Lluay selaal
Glabadl e gual ¢ WYL aw 535 datdy 4l 9 dSlew B3 (Kol anyd (e O5Se Pane zhs uSHig 2y 11
dle Bludy Gy el 28 JS "agee didia ale 50%100 (ulkd (1 Beam) was oy sacl CuSig a5 el Jadag
Glialsally bl cawn'lass 28 0 20u/pxS 180 (o JB Y (a yuS 5015 (%30 ) 5 %70 Ll Al Lo
ACELE DL A 2y g a5 Gl Le SVl algall maang Hiall Jods o) g Uyl JalSE Jshal) jiall el
Jad saadly sy 30 Taall wile oy s3ae Y1 (lazg cualasls Wl e s 3y ol oLy Jilal golall eall e
180 e JB Y (gra oS 550 bl e ps 30 g li)ls pns 20 Gapm gloedl oo (Ao b 1) dacy Gy 258
Gl Gy ilaaalsally cillabadly dalall Jog yall Cansas 40P Jlee ) auang Hlshall Hal "Lagy 28 2ay 2ansfaxS
. Gpda) Gatigall
2 slse (0 Ao sian ()3 (e A3sSa (a2%a5) el dilsy uSiig 2535 lsa e ginal Lgaludis 4ilall 4ol A1)y 12
rally ale 2.9 ASlaw as 5X5 uslid Slodh (1o gz baaall Janydl Jilas (35 (Sl Jaydi Wule uflag Cbs Oy jldla
Gl 52ae Vg lilly 2elsill Jlghally ciliyiall Jlael Salds 20/ p28250 Jon 558 dalise Dl ramg )55 oy
el was g g dadi el Qalal G 215l (e 0 2.5 gLk s 40%40 52021 Slish (5Sig daludl)
G S L Jadts Jaally (L) Cnengy Guals Ol glaally caall Liad Jads aadly il saaeYly aclgil

92 of 45Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
Cldalgal) Cuun Laedyl) Lol 3aaeY) 3 Wiy duslag dugles Dol Uy dacy Jially 8yshally claially Jalls
- Caydall Geaigall Giladaty callaadallg
S daldl gad dady raly ¢ ddple dpad s daall 2ay ane 7 ASLews Ailew] Adals Jacy (5585 Uy (s 2)5m13
Jady saadly ¢ &l Saually Ll plgil e psi (5 3 iall @l aSlend) S Lagay augllaall Cunliall s goykal)
55 6)ika g e palal gt il gl AU 5 Eiadlm e Alla g adsall (e malall i) il oyl
hliy ayg pead) dadig ¢ Jarall 5585 5l &5 s %95 &) Aol daally elalls Gl ae dalaall ddaudss " Gt
Aaalad)) Aladey Ml daasg Jaling sllly (i) ge dadll 2n aw 20 &Slas (B.C) GupsS gl (30 ol daia (i85
Jseall leba o Jayal) daadyy 05 of cona Bally Janall )5Sy ) djad s %100 co JiBY e dap e Jgeaall
G iy il Jae e 26/ 23S 1.5 Jaras (MLC-70) (ronalill gl (5 2)55 aaad) Jadig ¢ jUad¥) olaa Cisyecl
- Gyl Guigal) ety Slicalpall G ZaU) Sliagadl) e Sals SaSul ELaIL

b Lo Nl ) Jglaal e =

Jahall Rl cilgdle (o) s Gt iy 8 (o el JulES ) Bl Jandl caalal (3 —1

Lee oataa pé cuds duaS (g) Baly) Al Baag (il ggd o) ) elaadl agh (e i (o) 2SI ate Janl) calial (Gan - 2
- pagadl) gy 48y Lalally dalall Jagpill ity Gangad b dadlaall Jliall Gaiy claasl) Jgaa o Ly R
Tl el b Sl Jshins oplsll el 3

cildally diludll Jle) - Ll
n 4dld il e gl anlual ) nslall atluall gl gaes cana die SolSal 2l Jlasivd cany = 1
OS5 ) can Ioa) maes (B (putigall J8 e )1l B2as ilalall due g sl (gHaay Jindadll o) Clsadl)
Jslaall es lialsall Cngan zla)ll Jesins 42all i 4a) (5000) oo Jae Y Lo (axy ) gsill (e clala)l
~Lalia) (SOl Jleaidld aals cJaall palla Caalay cralls eadl J8 dead) aBige 293 )
clealgall Cagan Al Al cadagig gl Sy (ol 7) oo JB Y Baal daday aledll Laias o) gy -2
agilgall 22Vl il s Jolaall ey aphasl) Gudigall d2ilse o Jgeanl) Jl Ailu Al caas opdliall jlhay -3
el 24 e JB Y s U el e
il Cung 03Ul sylal elsa¥) 8 Al Al (mpeads Aalal) il) clicalpall ade ot Lo i Jsladl e —4
s paigall d2blga g
b 0 L iy Spall a4l leagail) shal Jolaal e canbiall cilllally dpal) s35a lasia &1 =5
ol LS (5390 IS ailuall RN (s iy o oy anlall 4l Ciliaalsal
Laga 28 ey 48l ADg g gad) 23 3 s Cumy abian la€e 6 JBY) e 235 ailuja 3,508 -
Lasy 28 2ay 48 D5 ool 2 3 (il GlaSe 6 2355 ¢ dalye o uall QIS 1) aa a JSI -

92 of 46Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
gly Jlghal Lgd Lina ( Bar-Schedule Binding ) qobudll aas clladadie iy aaldll Jglaad) aads Jolaall e = 6
-2l U8 laalaiel (ajas putigal) Jiaal mledll yas
Las: 28 s 250/pi€ 250 0o U8 Y (ra (oo 5o 5k 0555 elanll Jlacl 331S 8 dlasiondl) dalisall dils)l) = 7
(el Dla Syl l)
Lags 28 s 2o [ w3200 o B Y (ren omeSa 3o 850 (35S elaal) Jlach DS 8 Alaxicadl) dalal dilesjall = 8
(el Dla Syl L)
oal) ) Beadl 53L3 Wala gl ljiall Cunlia e daaed el leheat 5,08 (e (3aaill day asll dands Cicicd 13 =9
¥l sl bl ) el Al Gag Vs Jlee W) a3 2 Jsliall e LegalS
ler el gl il e i) @Yy sbal) o Tilia Lo SIS ekl il i) Jlael J5 10
(en Algedie Ll i ((Working Space ) Jeadl cililie clijgall ke Jolaall aday Yy utigall
Ll CDA S o) L clala) cilis JleeY LabaY) b))
Glss 320 Jsa (e alsd) A (g ek 2)55 Jolaall e cilijial) m30 RS o Dl pae Alla b adl Jleel 11
JS 4SailSaal) 03¢Vl daally elalls (31 ae 420 (o 4l JS ASLaws 233 Y @laahs o ekl 2ig ¢ anigall Lgale
M) Csasiall Jguagll Ja daids
e Jsanll dajdiay clpdlly cOladll (o 4dls Lgale 381509 danslin lga (o palall dlexivall o)liaall Slgall ()5S —
Gsina 35S olaTl (gl (8 (ma50) G leans iy (A alldl alad gl pylaald) o gginn Y oy dugtlaall Gl ds
) gl (samil) dblal) 48N (5655 (1377) o8 axillanll Ciliealgall Gl (10) e J31 ( Plasticity Index ) aigall
- adlsll wlial) g 0 (and s (3an/p21.6) (e
Ll G Sy Al il e e Algadie pelall dilac g askall e 255 Jlacl (RIS e —
il — 4
ASpdy oV Lat) A)dg g pall Bylaly agiead) 4palilly GISAN g Aalad) SN 8))35 an Gacsal) Ghatill Adgguse Jslial) e
Ghall Q) cad o) (8 Jeall Liliilga o Jomall dpinall cilgal) Glilliie pues asly (53] daeny 4ga Ly lyesl)
ELgatl) ) dwydaill hLaY Ty g pall cblal Led e calgall sda bty cledety aiy o Jslaall e g dhea ¥y aalall
D 3 cldle 4 JleeY) sda sl Jsliall aday Yy clallial) auang el .. dualad) DLy sl Lileny Salsalls
cuglad) Jlee DU a4hiV) jlaw! Gasa dlgadia
: Jall) ‘"é Jaall — 5
e (ol bl Jglaall cladatill lacal Gudigal) Alges (58] adabes A3 gl Gudigal) Jiae gl Gadigall ) Jeall Calial 3a
A Gsns Jlae¥) iy ciladatl) 03y 5N Jsladll ey @lly Qe ) elall 6 @llyy Jll clela & JleY) e
el | agilal e

:fpdilly daldl) Y e Jles¥) = 6

92 of 47Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
lale L 5) b ¥) 03 ilaaal daglie o Yohone (5S daall Cialia (8 analall al V1 8 Jaal) 2d (36 L
oedigally Jaall Cialia as lgdde Biall eyl Jeal) Jolaal) dulggese 5859 bV 020 (& )9 e Gspa o Jsanlly
el A opdlaall Jig collaall Jagpd (8 )y 58 LS Lgad alac dejug dualdl) ilShiadll o3 Joda daje (o agadlels
03 ok Alla o lglels o) oDLY) sds caabia ma Javeny 3 ) Jslall o cangy 4ala) GBLY) 3 ciliyial)
Ly (3 Luigall 52 lsey Do) 038 Jaxiy ¢ LiagV) salely als alic it jalshs &l ) 4cald 5)lal ae <DLYI
Qb e Lan caig gl pali o) anilal Jleel 4 (e snl AL adlladl) Jslaall 3ai¥s ccdladly colalay) oda (e 4duiy
slasll jlaud Cpacn algadia CallSall ias Gun

;) cald Adgdaal sl — 7

Cans digiaall gl o abiilaally (SLY) paatl aidgfonns (3lem lly dalad) Clialgal) b agidl el o) Jolaall e
aany Jolaall oty cauainall Cilgall (o (3ihall 038 adlse (o Al Clogledll o Jgean) ddey cilidially (a)Y)
aball Jolad) e cculidaaly iyl s3g) syl Ay dcalal) amiin leg 4pdiiin jin Jee Gnh oo Ve LSl

t Joldal) Jgaadia — 8

edigay Fg e yida e (O5Sh Mie Slgag I 22all &) Ll dae g Sl daalic 48l Ciljagaty Baiag o) Jolad) e
danll paa Gephill i aals () A eadeie allse (8 deall (0 4iSa Las Gaile Jleey oyge dlacs (liay (palisey adise
ellaell 530 (e utigall Ziilsas licalsall s 401 Alladdl Je¥) a2 (s e Gl5all malipdl Caens Axilsas

: Jlast) sl — 9

Gala ety 4eddiceg dllee Jlasind Jaall aBse (8 oliall e dilalin) pies (el e Yogas Jslaall OsS — 1

) adda daeg) (A Lty (dadlly pailly Jadiall pand ) 3 Lo ddall 13gy algadiall JlaeW) duiiil) Gudigally Janll
sl i ey el s (el 4SSl (el e (3l

e Usemall (Jeall inlin lga 30 Jliall (S dia casy) Jaall isa (8 Aldl b5 sbll jrme i Jla 3 =2
o gl Alaudsy sbadll Jis ( Aaldl asiis oy ) Jolial sk o oo sadindll Asacl) spsendll lie sladll (ya 4ilalial
osdigall dile (3ils ol dlae Sy Jaall aise ) ol Jla¥ 4 DU clanall Jee g eilially aadlly puslgall d g
AT (Sl Ailiamy Jiads agis o Aoy ciall 138 3 Jaal) olgl e Saelly Cluacl o3 A3l aiadd) bl 35
059 S SIS I gl Al (pe oladll Jil el JlaeY) A61Ss Al leally cliadly <Dluasilly uulsally
cad) aslsy

: sl die £pdall el Jlariul = 10

92 of 48Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
Lok (pe ¢LgiY) Cpm oyl gl (30 shal o) edn (gl dsrn o Jlemial 3 (b 8 ey 13)) Gall Janll caslial
Jaall LDa e o) gl g L s Al ilads Y 3ol apdany g dileall olad aildghuss (e Jolial) @l jiny Yy
- el ialia U8 (e danl Vgl A \gd Qe ) (S 3

: dualil) adadlly rilially puelsal) ciliaS — 11

abadlly sadlsall (e g53 S (e dssthaall lsha¥l (e Sl jaalsall Jaghad base dasy o) Jsliall Ao jaulsall calla U8

- e Al aaPll aalall adadlly pilily 4adlal)

KL O dasd) calia ) 1) Ll edsliall lglaaty Jlasindl agsthaall clbaalll e 255 adailly jaudsall (o laaS 45

02 b akadll 038 358 (355 (% 15) T3l DalS Lgid Jslaall pind Siess Lgllantint) aladlly yualgal) (e 02813 ol
c odigad)l Gladdet Cuus Jeal) alia Gileagina & PY (N

D Mgall and uia — 12

dacy ehay cllig sbuall ddals 8 (e dide ilsay duaisall Cilgall (2l adinas Jage dlsall (andl Hide dpas Joliall o
ontigall lgly 1 limgadl) Sy slnall Ciliaalpas dagpd n Aafial) Laelyls dugllaal) ciliasadl

£sis danbs Can @l Jaall age ) idall Slea Jliaa] sf) i) Gag N il jliaaly Jl] Jglial) e
Jlee¥ oda duinl b b gang( i JS (e a3 adls) Ll slias)yasdl

lanl) Slacd acm Agadia ol jucasty Hidall Jleel CadlSis gl sale] ol cilagadll eha) CallSs joas-
etigall dilge o Jguanlly Lo} At cillabadal) Joliall sk ol Le dlge &l 2y5s o) sty ol iy Sralaall e Y-
(_Sign Board ) gg sl dsawi dagl — 13

ool (Y1 e saals) g pdall Anacs dagl audifig dacy gl cJandl alse 22ind 5oyl (e gosd Py Jslaall e

teh Lo o e ey Gudigall ciladsd Casng g dall pise (o ualy Ol 3 e (81 el i1.00%2.00)
 ollall s i)l = 1

(o) e ) AL o - 2

el e diyadl agall ad - 3

. ailsies Jsladl ad — 4

cellanll Baag Jaall ey )i = 5

s cpa? ASlews Glaa zlia (ge dnglly canylalll 45l e aa5 X50%50° bl gyl was e (e Jlal e dslll (555
dalie el Ol Giac B Jals () G i Hh sl e dasll

- oladl) il Gald Gulad gl dnslly Slsilly U e aaslll lS a

- pedigall A2lgay Claded s Jadl) aaag dacgig aagll Sl plaall ol GsS

92 of 49Page
C-T-W-0024-110



cellaall Jlacd (paim dlgadia g g pdiall e elgi¥) e gallilg anslll S dy6ig Jagad CISE yiiad

: Adall cillalada — 14

dinle 5} aduaiti 5) line illahide &y colaal) (3l an 4 sally dhall 13¢] lasinnd o3 ) Cillabaall o Seall cillalaie
3lsaly Jslaal) (g nsiall 4l adocaiil) cillaladall Sy elaal) Jlac) b Janl) yous o) Gavigall layiems o S
- oedigall i e L Lgle

:((Shop Drawings ) 4yesl) cabia) —
Capuall agha naai Jlae doload 40060 Cilhbia jigaty sy sball lagha cillual dalid) Jee Jgiall e —
olly sl
AS built @i LS Jlae S Luaajall cllaladiall Jand e DU dalodl) Jary Joliall asts ot (6 daa olguil e
23 (5o Aegalae et DU (Aladll) ALal) sall Jslaall axkas(Profile) dutds lls Y1 Lieedll Slidrawing
Winie cllabaadl sda & ddalll lgales Jig dugiia JlacYl sda i o Jib Ledle 438fsall (urigall cillalazdl)
= go Gilad GiDla (s (e Alal) dgeapal) cllaladd) sale (585 Aabudl cillabadiag anliey Ciliaalse (uiiy Lo g e
Pure White Permaterace Gelatin Transparent Unterable Film.
o3 yuants Lalall JleeY) 4S5 jiiats A ghally 228V Jailsall 2 62X84)G)sl) anlin (5S35 ale 0.07 ASkaws
celhaadl e 8 dlgadia cillaladl
Ll (Sl e Gadigal) callay o Lo) 4penll cillaladall Jslaall adiy ol Le dlge () 2y58 ) ity opdilaall Gsm ¥ =
- lgle Guigal) dddlge o Joanlls
a5 @lly Jad QS Cngar Jslial) (he dxdge asbial) adiill ABLEYL fos 3D (3 ) Gudigal) ) Jslal) adis —
- oedigall Gl s ) Jeal) aBige (b (enigall
- oedigall Lgallay 3baat gl laaDle 4 sy ashy (o) Jsliall e -
giaily 2yl Adggne e Jslall i Y Claalsally sjeal) 5l dsall 5l illalaidl) sda e adigall Lidlga o) —
el Glllicg licalgall Crws g dsosiall Gilulaall
elaall Slead Cpeca lgedia lganig Lajagats 4bdnll cilladadal) dlac) CalSs yiten —
(Record Drawings ) dsasall clabial) —
& ) slaal) Jaghadl AU daliaal) Jons agts o) 4ledl 0)5ldl) Caya Jig £ gl Jlael JSiul 2icy Jslaall Je -
( Aokl abally &Y il Sl (As Built Drawings ) @ S Jlae DU dona jall llaladiall Joal laduas
) L) el DA Jeall 23 Al glgall ol s maly J<ang ilaladall 238 cuig Plan & Profile )
Mgl Cilaialgas dusdly Jraalds praaly (g colabadal) 838 (g «Jlec) 25 £l5) Cijeds Lighne 385e gl adlgal
L3 LS gyl Jlael A Aaniosal

92 of 50Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
A llaas Tl (g Al Dpn el illabadal) e dinal) (25leallS) Lealsig sbaall daghad 81S Jayy Jolaall e
- Al Jlee) die el Jsaagll Alggad Capdial) (utigal) Ciladed g Jaal) adise
O U8 e ailsall Guxigall ) cillaladall 038 (g dc galae gows DG (3) 5 (4dled)) aglial) gl ana Joloall e -
Alga mg . anigall Lgallay laadle Dl malialy Joasd Jslaal) ey cadaliall lgadls Jg 4pgiie Jlec V) sda el
S Aty Apmanyal) illabaiall aais Gagad Jslaall o ccllaladdl oda o axigal
Gliaalsars Llle 483 3 (GIS) Lahaal) laglaall sai aladiuls lgas & (Plans) Kl 4aY) cilabaall ~1
Gald) 35 Lo ccllailaall g S5al 8 alual) Al 8 Baciaall dudhaal) ilasteal) dalail e pe (glda
0o e ddaalsall Cillaladdl) sda Ailhae e 3l ddee b lale colanll 35 (e Gl ialls 85al (1 43))
cobal) ddabusg 8)3Y)s Jashadall sang 3 Adhiaall Clasbeal dadily peaiaall U
il lgalu) b &l L. ducajes ddsh alalie (ASulKie (AfleS AALAY ) damayall Glagully cllabaddll AL —2
-(Autocad) J) aUas
clhbidl 038 JelS (e (CD's ) &g i€l et das)l (4) s Jslaall Lo -
) D284 uld Calad (il 89 (e adbal gyl llaladdll Bg daegd OS5 -
.( Pure White Permatrace Gelatin Transparent Unterable Film, 0.07 mm thick
cellanll Hlaad (e Algadia Ay SSIY) Grailly claladial) 838 adlediy Sagalds yuands Laluall Jle¥l RIS Haes -

okl ey g g el Lgcan ale€a claall 3iliy i glUaal) 3ig — 15
Dol Lee dall 13g analal) elaal) (3l (5<0 -
c ke g Ly elaall 5ge -
2007 alal o gal) Alglaal) deal dalall Jagpl) + Jo¥) el
t Ganaing 2007ala) Dasal) Asladl sed G g3al)
v Omailiall Clagdeal) —
cdalal) by il - o
lilally iy )y clilacally papll #3a — 2
LAl alall Jag il — o
sl gl
cdaadl cala clllie 5 daldl) ddll Claalgad) —
bl 4 Clealgall — o
Sl Jglaa 1 )l g3al)
s clhladl s eelall giall

92 of 51Page
C-T-W-0024-110



) Abdlae —anhall g el g yda
seldanll gl <ligle) —16
b A Jabal) Ga lighgWl Jasuds ((Js¥) ehal) ) siall aalall gyl b 53)sl) cilislg¥) cadas
(ST 1)) seal) Al - 1
C(AY) ) Jedl) S - 2
(Lailiadl ampe )ellall — 3
- ellall Gl e 3adle i - 4
S g0 = 2007 Hlad Sasall Agladl mpe iy =5
{Jg¥) el = 2007 alad Jasall Aglad) (e 3 -6
Jerdl canla cllliiey dalal) 4l Cilaalgal) LT BN g3all =7
Gl Jslas aabl) ejall -8
Lalall Clialgall Lo B g3l =9
clhbad)l Geelal) gall 10
clad) o cladaill jlaa) Gesigall o conis 4 ¢ Lt Lo "l ol slaall 3iliy (& "Liaget lllia o s 13

cdly Gagady 2 PU

: b2 giodl) ) guall —17

tb Lad e 5 LSy Guigal) Cilgangi s Jaadl o oo ol gl 25 Jalie gl ddguse Jsliall o
dalie S S, ((Janll ailgn ol ) algal) 8 dals plad of g pial alall (S aBgll dle5igh jpem 34T 2 -
LSy gl b Geaigall jseall 03 auiy LD Aiacad

Aletll Jglall Adllae pa peall 538 iy ¢ g siall illalis puen olgs) dmy lgaai laliall oda yygeal Bale] S

e ogeall 238 aaig ¢ Ganigall Waasg daie) @l e deall s 38 PR jgeall (e dadlia] degane gl IS dory —
sl Cleall e dullas <

( Negatives ) L) Feoill paan aal Sy csagad) ddle duesi ey 3kl goill o gl Aly sl 0sS5 —
s oypsead o hie IS (e ((ae 125 X 100 ek ) L) (2 ) 230 8yseas

oseall maf wig ¢ gllly jlaidl Caag lgle dasay Jadio I3 (Negatives ) bl geadll puea aads 2 —

paly elaall aByg audd () ol sl Hlaie S anang uigall Lgale Gilsy (D) ) A0l Dldie (ada de sudadll
- Bypeall 330 go)ly Bygeall 8 i) aBses Chiagy Jolaal

elaal) il LAY Slan) e Agadia (5% Jsliall Gl o (e 58 LS lganaitiy jsaal) 331 (RS et —

Gy & 4ie A3 (3850) 2010/9/23 506 (17497/1/3/57) by shish Gy sy Sl oylily il slelye Jolaal) e
Glelaall Bae 2adi pagads 1999 aud (19) ad) olyiell Gty Aga £30 (e obaall dabes ayliia ol o5 228 ((elaall
c Alead) (o gl Mgal) (e g Dagall Cag pal) Gl
92 of 52Page
C-T-W-0024-110



SPECIFICATIONS OF MATERIALS VALVES, 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 1SO. 9001.

All materials supplied to the site in Jordan shall be subject to acceptance tests carried out by the
Royal Scientific Society and if any tests not available in RSS the third party shall be subject to the
Engineer's approval.

All materials supplied shall be subject to the Engineer'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 instructions , 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
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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 :
All materials shall be complying with 1ISO, BS, APl & 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.
c) 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 :

i — Detailed manufacturer’s proposals for pipes and fittings manufacture, coating & lining ... etc.

ii — Certified copies of manufacturers quality control test results and reports .

iii —(certificate of conformity according to IAF Requirements)for pipes,Valves, 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 .
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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 1ISO, BS, DIN or regulations by an
approved laboratory.

1. Hydrostatic pressure test .

2. Hardness test .

3. Tensile strength test .

4. Elongation test .

S. Measurements 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_all 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 all 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) Bureau Veritas - Messers. Red Sea Shipping Agency W .L .L

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.
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7) Socotec International Inspection.

2 Valves

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.

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.

ii. 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:

o 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.
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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
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- | EN-JS1030 | EN 1563 | 5.3106 GGG-40 0.7040
15 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
1 1693-1
18-LT°)
2. 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.
3.
DESIGNATION Material no En standard
Stainless steels 316 1.4%** EN10088-1,2 or 3
4. Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to
DIN 1693 .And Nut shall be of bronze CuSn12Ni .
5. Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.
6. O-Ring made of EPDM for water system, NBR for wastewater system.
7. Bolting should be of stainless steel 316.
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8. Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN

1. 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.

2. 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 protection against corrosion of the wedge shall be assumed by the system
glider/rubber.

3. 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.

4. Fully guided wedge for resilient and non-resilient gate valves.
5. Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.

6. All bolts and nuts shall be of stainless steel 316 or Bronze.
7. 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 1ISO 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
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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
drinking water national regulations.

3. Life cycle test.

Butterfly Valves

GENERAL
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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.

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

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

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

5. 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

WRAS

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- | EN-JS1030 | EN 1563 |5.3106 GGG-40 0.7040
15 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
1 1693-1
18-LT°)
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2. Valve shaft shall be stainless steel minimum 13% chromium for water system 17% chromium
for waste water system.

Designation Material no En standard
Stainless steels 316 1.4%** EN10088-3
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.

E
F

G. (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. O-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).

With Flanged end on both sides rising face accordance to EN 1902-1or 2.
With gear box featuring position indicator (for non buried valves) and mechanical stops.

. Bearing sealing with minimum double O-Ring on both sides.

. Tight in both side.

. Valves shall be suitable for installation in either horizontal or vertical position.

2
3
4
5. Disk with close disk eyes.
6
7
8. Double eccentric bearing of disk butterfly valve.

COATING

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 to
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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).

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
Single-chamber valve directly operated by the medium;

Two-orifices venting system with 3 functions (supply and release of air as well as automatic venting
during operation);
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Safe operation even under high-volume, high-speed venting up to sonic speed;
With test and purge connection;

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

Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);
Seal made of EPDM.

Equipped with inspection valve.

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 1 2 “ 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.
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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 .

WATER METER (MECHANICAL):

DIGITAL PROPELLER TYPE - MECHANICAL :

The water meter shall be flange ended of the helical type and shall have a registration dial with six
digit integrator calibrated to read in cubic meters and shall be of the straight reading type and shall
have cover plate and a bank lid to be fitted in place of the lid fixed to the metering mechanism, in
case the later is removed for repair.

The water meter shall be suitable for a working pressure as indicated on the Drawings and the
Contractor shall supply the tapers and the necessary flanges required for the proper completion of the
work.

The length of the pipes connected to and from the water meter shall be at least ten (10) times the
diameter of each pipe away from fittings or valves.

The Contractor shall supply install and operate these type of flow meters to measure the flow in water
mains, it shall be installed as located on the Drawings. The nominal working pressure of these flow
meters type shall be as indicated on the Drawings.

Electro-Magnatic Flow Meter

Electromagnetic flow meter shall be used for measurement of drinking water with a minimum

conductivity of > 50 uS/cm. The measuring system consist of a transmitter and a sensor in remote
version: Sensor is mounted separate from the transmitter with display like two mechanical units. The
length of cable between units cannot exceed 10m.

Inner diameter of flow meter shall be same like inner diameter of flow meter flanges without any
reduction of diameter.

The measuring tube of the electromagnetic water meters shall be made stainless steel. Supply voltage
of all measurement system shall be on electric network 240 V / 60 Hz with all protection of non-
regular electric supply. This means that Contractor shall supply and install UPS with minimal 3 hour

of working during interruption of power supply from electric network.
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Degree of protection shall be IP67 (NEMA 4X) for transmitter and IP 68 (NEMA 6P) for sensor.

Shock and vibration resistance shall be acceleration up to 2 g following IEC 600 68-2-6.
Electromagnetic compatibility (EMC) shall be as per EN 61326, emission shall be to limit value for
industry EN 55011. Flow meter shall be earthed.

Housing shall be of adequate metal material with proper outside/inside corrosion protection.
Electromagnetic flow meter for drinking water application, used materials, assembling grease and
service lubricants shall be approved by any worldwide certificate organization for usage in system
with drinking water. Flange connection shall be according to EN 1092-2.

Transmitter with display shall provide possibility to connect devices for wireless remote collecting
data. Maximum measured error shall not exceed 5% on water velocity 0.05 m/s.

The transmitter display shall be clear visible, readable, with sufficient number of characters.
Transmitter shall displayed flow rates, flow and total flow. Box of transmitter display shall be
manufactured by robust plastic material or corrosion resistant metal. Supply and installation includes
flow meters equipment, appropriate electro enclosure for electric supply, UPS for minimum 3 hours
reserve, cabling and testing.

The meter shall be either programmed before dispatch from the manufacturer or be capable of being
re-programmed on site to suit prevailing conditions.

The specification of the Converter shall be further as follows:

Characteristics of Converter for EMF

Installation Remote (incl. Cable)
Housing Protection IP 68

Bi-directional flow rate Yes

Auto-Zero Yes

Outputs Programmable:

0/4-20 mA powered

Input Programmable
Remote auto zero

Self-diagnostic functions Erroneous setting
Empty pipe detection
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Installation Remote (incl. Cable)

Working Temperature (from/ to) -15°Cto + 60°C

The Contractor shall submit a comprehensive specification regarding manufacturer, meter type,
design and performance to be filled in the datasheets

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.

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.
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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.

The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified.

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.
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. 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.

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).
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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.

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.

Flow Control and Shut-Off VValve for Drinking Water
One-piece body;

Corrosion protected bearing in the body by way of double O-ring seal and encapsulated shaft seal;

Wear-resistant, corrosion-resistant and infiltration-proof piston guides in the body by way of micro-
finished bronze weld overlay;

Designed for cavitation-free operation in all modes of operation;
Piston sealed by quad-ring;
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Anti-blowout shaft;

Body made of ductile cast iron EN-JS 1030 (GGG-40);
Made of stainless steel grade 304;

Retaining ring made of stainless steel grade 304;

Crank gear up to DN 600 made of stainless steel type grade 304; from DN 700 made of cast iron EN-
JS 1030 (GGG-40, epoxy-coated;

Valve seal made of EPDM;

Valve shaft made of stainless steel grade 304

Bolts in touch with the medium made of stainless steel grade 316;
Maintenance-free shaft bearings made of bronze;

With self-locking, encapsulated, maintenance-free worm gear in protection degree 1P68, incl.
mechanical position indicator;

Xiv. CONTROL VALVE PLUNGER TYPE - TENDER TEXT

1. Main features:
a. Performance: The valve shall be designed to operate smoothly throughout the specified flow range
without cavitation, excessive noise, or vibration for the conditions stated in 2.01 B below.

b. Noise:Operating noise levels shall not exceed 95 decibels (dBA) at a distance of three 1 m from the
valve at the normal flow point. Flow rate as a function of pressure drop across the valve shall be
linear.

c. Plunger Valve must be drop tight in closed position

d. Operation Data

The contractor must provide the following data for the flow control valves:
1. Maximum Flow Rate Condition Data:
Flow Rate:

Minimum Inlet Pressure:
Maximum Outlet Pressure:
Kind of operation (continuous)

2. Minimum Flow Rate Condition Data:
Flow Rate:

Maximum Inlet Pressure (Design):
Minimum Outlet Pressure:
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Kind of operation (continuous)

. Normal Flow Rate Condition Data:
Flow Rate (Design):

Normal Inlet Pressure:
Normal Outlet Pressure:
Kind of operation (continuous)

2. CONTROL VALVE OPERATING REQUIREMENTS

a. Valve Assembly Components: Each control valve assembly shall consist of a flanged short
conical inlet section having an internal cone to divert the water flow into the annular chamber of
the body section.

b. An oval body section with an inner annular chamber shall be formed by the body shell. The
plunger with slots is part of internal slider-crank mechanism and is driven by an outside wormgear.

c. The plunger shall move in an axially flow direction to reduce or enlarge the annular flow cross
section through slots in a degressive manner, and the medium will flow through the customized
regulating cylinder from the outer annular chamber to the inner chamber of the plunger, shall be
provided for flow control without cavitation. This has to be documented by curves

d. The outside of the plunger shall seat against a QUAD-sealing-ring at its upstream end which will
be against medium pressure from both upstream and downstream sides, and shall have a profile
sealing ring which will seat against a stainless steel seat at the downstream valve body end.

3. CONTROL VALVE DESIGN FEATURES

a. Control valve shall be a one-part-body design and shall feature an interior geometry that provides
water flow that is guided around the streamlined internal body structure. The design shall feature
a geometrically optimized design, a continuous annular cross sectional reduction from inlet to
throttle cross section, and continuous rise of flow velocity to the exit without producing
cavitation.

b. Control valve design shall feature specially customized designed slotted cage to minimize
cavitation. Slotted cage must be of portable type. It must be movable with the plunger. Slots shall
be fully closed when the valve is placed in the closed position.

c. Control valve design, when open during operation, shall feature plunger assembly movement in
the upstream side direction to release water through the slots.

d. Control valve design shall feature advance and retract axial strokes of the plunger, guided in the
internal body by an internal slider-crank mechanism.

e. Motion shall be controlled by means of electric actuator or hydraulic cylinders attached to the
body section.

f. The design of the annular throat cross section in any position of the plunger shall ensure linear
regulation of flow.

g. The proposed valve actuator shall operate in accordance with the requirements of Section
Specifications for Electric Motor Actuators.
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h. Actuation: The plunger valve shall be actuated as specified by the purchasing documents, or as
described in Section A — Specifications for Painting and Coatings Electric Motor Actuators shall
be no more than five (5) times the normal operating force required at minimum inlet head
conditions.
i. Connections: Valve end connections shall be provided by EN 1092 standard pattern flanges for
the size and pressure rating specified.

xv. Ultrasonic Level Meter

The function of this level meter is to determine the water level in the water reservoir for
controlling the operation of the pumps.

At this measuring instrument an echo system transmits ultrasonic pulses towards the water
surface from above and receives the returning echo. It determines the level from the speed
of sound, the propagation time, and the sensor height. The complete measuring system
consists of the ultrasonic level meter and the fitting measuring transmitter.

Sensor

The ultrasonic sensor shall provide:

e Type Ultrasonic pulse echo type with flange or bracket
(Measurement will be based on the distance time)
e Sensor beam angle +/-12° or 8°

e Frequency 44kHz

e Material PVDF, PP-GF, ETFE
e Measuring Range 0 — 10m/sec

e Protection IP 68

e Ambient temperature -20°C - +80°C

e Power supply: 24 VVDC.

e Output signals, 4-20mA

e Integrated temperature sensor for compensation.
o Connection to transmitter via appropriate length of cable

e Permanent measurement of the water level.
¢ ield-mounted of the water level.

Transmitter
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o Display LCD TFT (level, Trend, Graph, Temp.) with back-light
e Output signals 4 — 20mA, RS-485

e Alarm HH, H, L, LL

e Power supply 230V AC +/- 10%, 50Hz

e Protection IP 66

e Ambient temperature - 20°C -60°C

e Accuracy Better or equal to +/- 0.2% FS

e Cable and temperature compensation.

The installed meter shall be resistant against, humidity, dust and weathering. The function
and the accuracy of the meter should not be affected by these phenomena. The sensor for
temperature compensation has to be installed by using a suitable mounting fixture so that
the temperature over the measuring distance is gathered reliably.

The reliability of measurement by ultrasonic signal must not be affected by any other
fittings inside the tank. The detector must be mounted so the transmission is perpendicular
to the water surface. The detector heads shall be capable of measurement over the full range
of water levels and shall be designed to withstand immersion in water in the event that the
tank becomes overfilled. All fittings must be easy to access and to remove for maintenance
or repair.

The sensor has to be mounted to a cantilever that is fixed to a pole on the edge of the wet
well. The distance to the water surface must be more than the sensors block distance. The
measuring ultrasonic signal must not be disturbed by any fittings inside the wet well to get
reliable results. All mounting material is also included.

The Contractor should submit a detailed structure for installing the sensor using a steel arm.
The sensor shall be fixed inside steel enclosure with ingress protection 1P=64, this structure
should be deemed to be involved in the price of the level meter.

The Display panel of the ultrasonic level meter should be mounted inside pumping station
control room

xvi. Alarm System
An alarm system shall be provided at the site for the detection of water when reaching the

alarm level. The sensor shall have sufficient contacts to control the audible and visual
alarms as described below. The alarms to be raised shall be as follows:
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XVii.

1)Visual alarm lights.

2)Audible alarm.

The visual alarm lights shall be red in color and display a flashing steady light to indicate the
water level alarm.

The supply and installation of the visual and audible alarms together with all necessary
wiring between these items and the ultrasonic level sensor unit shall be included.

The alarm lights shall be clearly visible at a distance of 20 meters under normal daylight
conditions. Alarm lights shall remain in operation at all times while the water level is above
the alarm level. Facility shall however be provided to mute the flashing alarm and the
audible device with an externally mounted alarm acknowledge button.

The audible alarm shall have a 50-meter range. Audible alarm muting button shall be
provided directly below the alarm.

Float valve

Straight through control valve to EN 1074

The valve opens when the level falls below a pre-defined set point.
For drinking water up to 60° C

Face-to-face length to DIN EN 558-1

Own-medium controlled valve with visual position indicator;

Pilot valve (float) integrated into the control circuit for regulation without external energy supply;
Wear-resistant, corrosion-resistant and penetration-proof seat due to micro-finished chromium-
nickel weld overlay;

Preformed diaphragm, position fixed by sealing bead for reliable sealing of the body;

Cavitation-free operation due to control inserts;

Valve seat with chambered and pull-out proof profiled sealing ring;

Impressed threaded inserts of stainless steel for the connection of the control lines for consistent
corrosion protection;

Manual venting of trapped air;

Separate control lines and pressure gauge;

Separate adjustment of opening and closing speed,;

Fine-pored filter with inspection glass to view contamination in the control circuit, including stop-
cock for purging;

User-friendly reading of the operating pressures by 2 glycerine-filled pressure gauges to determine
the actual inlet and outlet pressures;

All internal parts accessible from the top for maintenance without disassembling the valve from the
pipeline;
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Tightness to DIN EN 12,266-1, leakage rate A;

Flange connection dimensions according to EN 1092, Part 2;

All parts in contact with the fluid to KTW and DVGW Code of Practice W270 (no build-up of
harmful bacteria);

Body and cover made of cast iron EN-JS 1030 (GGG-40);

Diaphragm and seals made of EPDM,;

Control insert, control line, speed adjustment and screwed connections made of stainless steel,

Filter housing made of stainless steel, with inspection glass made of pressure-resistant

polypropylene;

Corrosion protection:

Inside and outside fusion bonded epoxy coated in GSK type “heavy-duty corrosion protection” to
DIN 30 677-2, coating thickness > 250 um, RAL 5005 blue; no bare casting places in the area of the
connections;

Control circuit:
The connection line (diameter 12 mm) between the main valve and the float pilot must be mounted
by the customer on site.

Design specifications: SHALL BE COORDINATE WITH DESIGNER
Head losses should be less than 2 m

Inlet pressure:  pl max T bar
Inlet pressure:  pl min S e bar
Outlet pressure: p2 S e bar
Flowrate: Q = m3/h
Float pilot: 1 float
or 2 floats Operating distance ........... m
Varieties:

DN upon request
PN upon request
Type with two floats (min/max control)

xViii.ALTITUDE VALVE
Altitude valve shall Control the level of water in reservoir via a slave ball cock in the top of the
reservoir.
Small-bore piping in an approved non- corrodable material shall connect the ball cock to the
underside of a diaphragm in the relay valve, then through a needle cock to strainer block on the inlet

side of the valve.
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With a fall of water level in the reservoir and opening of the ball cock, the relay valve shall open,

allowing a pressure reduction above the main valve diaphragm. This shall cause the main valve to
open and allow filling of the reservoir. When the water level in the reservoir reaches top water level,
closure of the ball cock shall cause the relay valve to shut. This shall in turn lead to a buildup of
pressure above the diaphragm and hence closure of the main valve.

The rate of response of opening and closing of the main valve shall be controlled by an adjustable
needle valve which shall enable the operation to be executed slowly, preventing sudden closure likely
to cause problems on the pipeline. The main valve shall open fully in response to a fall of 200 mm. or
less in the water level of the reservoir.

Details and materials of altitude valve shall otherwise be as specified below. It shall be double-
flanged gray or ductile cast iron. Flanges shall be to BS. 4504, PN.16. The nominal diameter shall be
as shown on the Drawings.

All materials used in the manufacture of the valve shall conform with the following minimum
standards:

Body, Cover and Disc: Spheroidal graphite iron to BS.2789

Valve guide, rings etc.: Gunmetal to BS. 1400, Grade, LG2.

Liner: Bronze, to BS. 2870.

Seating Face: Gunmetal, Synthetic or other approved material as appropriate.

Indicator Rod: Stainless steel to BS.970 part 4 Grade: 316529.

Actuating Valve Body: Bronze to BS.2870.

Spindle: Stainless steel to B5.970 Part 4 Grade : 316529.

Valve Face: Nylon

Diaphragm and Bellows: Reinforced synthetic rubber or approved equivalent.
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Orifice body and plate: Bronze to BS.2870.

Strainer: Cooper wire cloth.
Spring: Spring steel.
All detail parts not listed shall be in homogenous corrosion resistant material.

xiXx.Check Valve or Non return :
Metallic sealing slanted-seat tilting-disk check valve with internal damping unit
Disk in body with double offset bearing in bushes;
Disk geometry with optimum hydraulic flow pattern to ensure low pressure losses;
Wear-resistant, corrosion-resistant and infiltration-proof sealing seat in the body and on the disk due
to Microfinished chromium-nickel weld overlay;
Closing times reduced by ca. 35% due to the slanted seat;
With internal damping unit for closing behaviour with reduced pressure surges;
Tightness to DIN EN 12 266-1, leak rate D;
Body and disk made of cast iron EN-JS 1030 (GGG-40);
Valve shaft made of stainless steel grade 1.4021;
Shaft bearings made of bronze
Corrosion protection:
Inside and outside epoxy-coated, colour: RAL 5005 blue

10 . Pressure Reducing Valves (PRV) :
The main valve shall be with throttling cone, counter piston, spring loaded. The valve shall
maintain a constant downstream pressure regardless of varying inlet pressure .

The valve body shall be in cast iron GG. 25 for the minimum pressure rating as indicated on
the drawings and the body shall have an epoxy coating both internally and externally.

The spring shall be of stainless steel 50 CrV4. The pilot control shall be a direct — acting,
adjustable spring loaded, normally open, diaphragm. The pilot valve shall be in bronze or
stainless steel and Pilot System tube in copper. The pilot valve system shall have a
stopcock to isolate the valve if necessary.

The PRV. Shall have a device indicating the position of the moving part and shall have two
manometers to measure the upstream and downstream pressures.

The flanges of the RRV. Shall comply with DIN. 2501. The PRV. Shall be hydrostatically
tested at the factory at 1.5 times the nominal pressure. The downstream pressure shall be
set as indicated on Drawings. It shall maintain the downstream pressure within a range of +
10% with respect to the pressure.
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All necessary repairs shall be possible for without removing the valve from the line.

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.

- The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified.
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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.

9. 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
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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.

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.
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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.

TECHNICAL SPECIFICATIONS FOR
WELDED BLACK STEEL PIPES & FITTINGS

| . Specifications for Welded Steel Pipes with Beveled ends
For (4", 6" and 8”) diameters

a - The pipes shall be in accordance with { API-5L, Grade of steel X42 } or { DIN. 2441 } or
approved equivalent standards, high-tensile, longitudinally or spirally welded steel pipes.

The wall thickness and the test pressures shall be as follows :

Nominal dia. | Outside Diameter | Thickness | Test Pressure | standards
(ND) inch. (inch) ( mm ) (kg/cm?)

4” 4 57 4.40 134 APl or DIN
6” 6 %" 5.20 133 APl or DIN
8” 8 %" 5.60 110 APl or DIN

Working Pressure :
The maximum nominal pressure of all pipes shall not be less 40 bar.

Average Length :
Pipes shall have 6 meters length, equal length must be supplied.

Beveld Ends For 4”, 6” and 8”:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees )
for elecric fusion butt welding.

Internal Lining and External Coating :
- Preperation of pipes surfaces befor lining and coating:

- The surfaces of pipes shall be clean and free from scale, loose rust, oil ...etc. by :
a. Acid picking.
b. Abrasive shot blasting.
All in accordance with BS.4232 first quality as discribed in BS.534.

- Adhesion Test is required for lining and coating as discribed in BS.534.
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e-1- Internal Lining :
All steel pipes of 47, 6” and 8” ND. shall have internal lining either :
a. Cement lining according to AWWA - C. 205 or BS. 534 or approved equal.

b. Zinc galvanization ( Hot Dip ) according to Din. 2441 or approved equal, which shall
be odorless and tasteless suitable for the passage of chlorinated potable water 0-3
p.p.m.clz.

c. Non-toxic 100% solids Amine epoxy according to AWWA C210-03 ( Liquid epoxy
coating systems for the interior and exterior of steel water pipelines ) or approved
equal.

d. Non-toxic fusion bonded epoxy according to AWWA C213-01 ( for the interior and
exterior of steel water pipelines ) or approved equal.

Lining must be suitable for drinking water. Non Metalic product for use in Contact with
water must be in accordance with BS. 6920.

e-2- External Coating:

External coating of steel pipes and fittings shall be polyethylene sheathing
(reinforced type) according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded
and melted on and homogeneous to steel pipes with API 5L-X42 for buried installation .
Between the polyethylene sheathing and the pipe steel there shall be an adhesive film
which is applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall
be firmly bonded to the steel surface. The coating shall be spark-free when tested with
a Holiday detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for
pipes of nominal diameters up to 20”, and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be
tested for cathodic disbonding in accordance with ASTM G8. The polyethylene coating
shall be capable of operating at a continuous temperature up to 50 C. without any effect
on coating and bonding. The polyethylene and adhesive shall stop at a distance of
100mm plus the insert of the pipe for the spigot and 100mm for the end of the socket of
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e-3- Protection of lining and coating:
The lined and coated pipes shall be transported through climate, so the manufacturer must
take into account the choice of material.

Protection of lined and coated pipes against damages during storage, transport and
handling is required either by using straw or wood wool pads.

The coating shall show no tendency of flow at a temperature of ( 70 ) degrees
centigrade .

e- 4 -The internal lining and the external coating for bevelled ends pipes shall stop 6” from
each end of the pipe

e- 5 - All welded and flanged joints of steel pipes, shall be protected and coated with the
same coating materials of the steel pipes.

f.  Marking:
The material shall be marked with the manufacturer's symbol or mark in addition to the
code number, standard specification, and the inspector stamp. The pipes as well shall
be stamped with the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:

Sufficient quantity of insulating materials shall be included to cover the joints and
fittings after welding the pipes and its cost shall be deemed to be included in the
respective unit price .

g. The bidder must give full information, details, technical data require in attached sheets
and must also give full technical specifications of his bid in addition to manufacturer
catalogue and standards, as well as the chemical and physical analysis.

Item | 1 2 3
Diameter 4" 6” 8”
Nominal Diameter
Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wit/meter (bare)
WT/meter with
Lining & Coating
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Thick. Of lining
Thick. of coating
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Type of coating

Il. Specifications for Welded Steel Pipes with Bevelled Ends
For 10” Diameters & Above :

a- The pipes shall be in accordance with ( API - 5L, Grade of steel, x 42 ), or approved
equivalent standards, high-tensile, longitudinally or spirally welded steel pipes .

b -The wall thickness and the minimum mill-inspection test pressures shall be as follows:

Nominal dia. | Outside diameter Wall Thickness Test Pressure
(ND) inch (mm) (inch) (mm) (kg/cm?)

10 34" 273.10 10 3/4” 5.6 100

12 34 323.9 12 3/4” 6.4 96

16" 406.40 16” 6.4 77

20" 508.00 20" 7.1 73

24’ 610.00 24 7.1 61

327 813.00 327 9.5 61

C - Working Pressures :
The maximum nominal pressure of all pipes shall not be less than the value stated in the
scope of works and / or Drawings.

d - Bevelled Ends:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees)
for elecric fusion butt welding.

All welded and flanged joints of steel pipes, shall be protected and coated with the same
coating materials of the steel pipes.
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e- Average Length :
Pipes shall have an average length of 6 and / or 12 meters and as approved by the
Engineer .

f- Internal Lining and External Coating :
The internal cement mortar lining shall be of 6.0 mm. and conform to all relevant
requirements of BS. 534 / 1990 or AWWA. C.205 - 85 .

The unlined and / or uncoated wall of the pipe shall be protected by suitable harmless
approved bituminous or epoxy paint .

The internal lining thickness shall not be less than the minimum thicknesses given in the
following table :

Nominal Diameter | Minimum thickness (mm)

(ND) inch BS.534.1990 AWWA.C.205-85
10 6 (+2, -0) 6 (+3.2,-1.6)

12 6 (+2,-0) 8 (+3.2,-1.6)

16 7(+2,-0) 8 (+3.2,-1.6)

20 7(+2,-0) 8 (+3.2,-1.6)

24 7(+2,-0) 10 (+3.2, -1.6)

32 10 (+3.2, -1.6)

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced
type) according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and
melted on and homogeneous to steel pipes with API 5L-X42 for buried installation .

Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which
is applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall
be firmly bonded to the steel surface. The coating shall be spark-free when tested with a
Holiday detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes
of nominal diameters up to 20”, and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be
tested for cathodic disbonding in accordance with ASTM G8. The polyethylene coating shall
be capable of operating at a continuous temperature up to 50 C. without any effect on
coating and bonding. The polyethylene and adhesive shall stop at a distance of 100mm plus
the insert of the pipe for the spigot and 100mm for the end of the socket of the pipe.
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g- Marking:

The material shall be marked with the manufacturer's symbol or mark in addition to the code
number, standard specification, and the inspector stamp. The pipes as well shall be
stamped with the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:

Sufficient quantity of insulating materials shall be included to cover the joints and fittings
after welding the pipes and its cost shall be deemed to be included in the respective unit
price .

g. The bidder must give full information, details, technical data require in attached sheets and

a-

must also give full technical specifications of his bid in addition to manufacturer catalogue
and standards, as well as the chemical and physical analysis.

Item | 1 2 3 4 5 6
Diameter 10” 12” 16” 20” 24” 32”
Nominal Diameter
Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wit/meter (bare)
WT/meter with
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Thick. Of lining
Type of coating
Thick. of coating

[ll. SPECIFICATION FOR BLACK STEEL FITTINGS

Scope of Use :

The fittings must be made of seamless pipes and shall be in accordance with ANST
(B.16.9). The fittings shall be welded to black steel pipes type (API. 5L - X 42) .
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b-

Fabrication of Fittings :

»

C-

The fabrications of fittings shall be as follows :
Elbows must be fabricated by forging or by hot or cold forming of seamless pipes .
Reducers must be fabricated by hot or cold forming and annealing of seamless pipes .

Tees must be fabricated by forming of seamless pipe or by cold or hot forming and
annealing of seamless pipes .

Caps must be fabricated by hot or cold stamping or forging of plates heat treated .
- Fabrication fittings by welding pieces of pipes is not accepted .

Materials of Fittings :

d-

Elbows, Tees, Reducers etc ... must be made of seamless pipe grade WPB .(ASTM. A 234)
or approved equivalent .

Fittings Thickness & Pressure :

e-

The minimum thickness of the black steel fittings shall be sufficient to withstand the pressure
rating of their respective pipelines .

Elbows Bends :

f-

The Elbows must be of long radius type, but short radius elbows can be offered as an
alternative .

Reducers :

q_

The reducers must be concentric. Thickness of each side shall be equal to thickness of
related nominal diameter, if thickness of reduced size equal to the thickness of the bigger
size, higher thickness will be accepted .

Straight Equal Tees :

h-

The straight equal tees, in which the run and branch (out let) is equal in hominal diameter,
thickness must be equal to the thickness of its related nominal diameter.

Tees Reducing :

Tees Reducing, in which the Run is bigger than branch (out let) in nominal diameter
thickness of the run, must be equal to the thickness of its related diameter, thickness of
the branch (out let ) must equal to its related nominal diameter.

Coating and Lining :

All fittings must be lined by corrosion proof materials and must be suitable for potable water.

The coating must be of the same coating material as the pipes. Coating and lining must
stop at the beveled ends for the purpose of welding.
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[- Marking :
Every fitting must be marked with :
- Trade mark .
- Nominal Diameter .
- Thickness .
- Standard .

k- Certificate of Compliance :
Certificates of compliance of required standards is required
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