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WATERWATER SUPPLIESSUPPLIES DEPARTMENTDEPARTMENT 

STANDARDSTANDARD SPECIFICATIONSPECIFICATION M-02-02M-02-02 

MILDMILD STEELSTEEL PIPEWORKPIPEWORK 

(FOR(FOR PRESSUREPRESSURE RATINGRATING OFOF PNPN 1616 ANDAND PNPN 25)25) 


1.1. 	 GENERALGENERAL 

(1)(1) 	 ThisThis standardstandard specificationspecification coverscovers mildmild steelsteel pipes,pipes, fittingsfittings andand specialsspecials 
(collectively(collectively termedtermed asas 'pipework''pipework' hereunder)hereunder) ofof pressurepressure ratingrating PNPN 1616 andand 
PN25.PN25. 

(2)(2) 	 TheThe steelsteel pipeworkpipework shallshall conformconform toto thethe requirementsrequirements ofof BSBS 534534 
(BS(BS ENEN 10224),10224), BSBS ENEN 10216-110216-1 (previous(previous BSBS 3601),3601), BSBS ENEN 10217-110217-1 
(previous(previous BSBS 3601)3601) andand BSBS ENEN 1022010220 (previous(previous BSBS 3600)3600) wherewhere appropriateappropriate 
unlessunless otherwiseotherwise specified.specified. 

(3)(3) 	 TheThe minimumminimum tensiletensile strengthstrength ofof thethe steelsteel shallshall bebe 430430 N/mmN/mm22
.. 

(4)(4) 	 TheThe pipespipes shallshall bebe manufacturedmanufactured byby thethe electricelectric resistanceresistance weldingwelding (including(including 
inductioninduction welding)welding) processprocess oror thethe submergedsubmerged arcarc weldingwelding process.process. BranchesBranches 
oror teestees ofof nominalnominal sizesize equalequal toto oror lessless thanthan 450450 mmmm maymay bebe manufacturedmanufactured byby 
otherother processesprocesses asas listedlisted inin BSBS ENEN 10216-l/BS10216-l/BS ENEN 10217-1.10217-1. GussetedGusseted steelsteel 
bendsbends andand teestees shallshall bebe fabricatedfabricated inin accordanceaccordance withwith BSBS ENEN 10224,10224, BSBS 26332633 
andand BSBS 4515.4515. 

(5)(5) 	 Alternatively,Alternatively, thethe pipeworkpipework cancan bebe mademade fromfrom steelsteel pipes,pipes, fittingsfittings andand specialsspecials 
toto BSBS 13871387 oror ASMEASME B36.10MB36.10M oror stainlessstainless steelsteel toto ASTM-A312-TP316.ASTM-A312-TP316. 

(6)(6) 	 TheThe flangesflanges shallshall complycomply withwith BSBS ENEN 1092-11092-1 (formerly(formerly BSBS 4504-3.1)4504-3.1) PNPN 1616 
oror PNPN 2525 asas appropriate.appropriate. ForFor flangesflanges joiningjoining existingexisting pipework/equipment,pipework/equipment, 
theythey shallshall bebe drilleddrilled toto suitsuit thethe existingexisting pipework/equipment.pipework/equipment. 

(7)(7) 	 DrainDrain valvesvalves andand connectionconnection pointspoints forfor instrumentsinstruments shallshall bebe providedprovided atat 
suitablesuitable positionspositions ofof thethe pipework.pipework. BossesBosses weldedwelded onon thethe pipeworkpipework forfor thethe 
connectionconnection ofof instrumentsinstruments andand draindrain valvesvalves shallshall bebe mademade ofof stainlessstainless steelsteel toto 
BSBS 970970 gradegrade 316316 S16.S16. 

2.2. 	 THICKNESSTHICKNESS 

TheThe minimumminimum wallwall thicknessthickness ofof variousvarious sizesize ofof pipeworkpipework shallshall bebe asas follows:follows: 

OutsideOutside 	 MinimumMinimum WallWall ThicknessThickness (mm)(mm)
NominalNominal 

DiameterDiameter RawRaw andand FreshFresh WaterWater SaltSalt WaterWater
SizeSize (mm)(mm) 

(mm)(mm) PN16PN16 II PN25PN25 PN16PN16 11 PN25PN25 
8080 88.988.9 3.23.2 4.54.5 

100100 114.3114.3 
5.05.0 	 6.36.3

150150 168.3168.3 
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NominalNominal OutsideOutside MinimumMinimum WallWall ThicknessThickness (mm)(mm) 
SizeSize DiameterDiameter RawRaw andand FreshFresh WaterWater SaltSalt WaterWater 

(mm)(mm) (mm)(mm) PN16PN16 PN25PN25 PN16PN16 PN25PN25 
200200 219.1219.1 

5.45.4 	 7.17.1
250250 273273 
300300 323.9323.9 5.45.4 	 7.17.1

6.36.3 	 8.08.0
350350 355.6355.6 

5.65.6
400400 406.4406.4 7.17.1 	 8.88.8

8.08.0
450450 457457 	 8.08.0 10.010.0

6.36.3
500500 508508 8.88.8 11.011.0 
600600 610610 7.17.1 11.011.0 8.88.8 12.512.5 
700700 711711 8.08.0 10.010.0 
800800 813813 10.010.0 11.011.0 
900900 914914 11.011.0 12.512.5 

10001000 10161016 12.512.5 14.214.2 
12001200 12191219 14.214.2 16.016.0 
14001400 14221422 16.016.0 17.517.5 

3.3. 	 PAINTING/COATINGPAINTING/COATING 

(1)(1) 	 BothBoth thethe externalexternal andand internalinternal surfacessurfaces ofof thethe mildmild steelsteel pipeworkpipework shallshall bebe 
blastblast cleanedcleaned toto SaSa 2.52.5 ofof BSBS ENEN ISOISO 8501-18501-1 oror thethe requirementrequirement ofof thethe coatingcoating 
manufacturer,manufacturer, whicheverwhichever isis moremore superior.superior. 

(2)(2) 	 PriorPrior toto abrasiveabrasive blasting,blasting, allall sharpsharp edgesedges shallshall bebe roundedrounded oror chamfered,chamfered, allall 
surfacesurface laminationslaminations oror scabsscabs andand weldweld spatterspatter shallshall bebe removedremoved byby suitablesuitable 
grindinggrinding andand allall roughrough weldweld seamsseams shallshall bebe smoothened.smoothened. 

(3)(3) 	 AllAll weldswelds shallshall bebe inspectedinspected andand ifif necessarynecessary repairedrepaired beforebefore finalfinal cleaningcleaning ofof 
thethe area.area. 

(4)(4) 	 TheThe pipeworkpipework shallshall thenthen bebe appliedapplied withwith thethe followingfollowing coatingcoating systems:systems: 

(a)(a) 	 ExternalExternal surfacesurface 

AA FusionFusion BondedBonded EpoxyEpoxy system,system, complyingcomplying withwith thethe latestlatest revisionrevision ofof 
ANSIIANSIIAAWWWWAA C213C213 andand factoryfactory appliedapplied toto aa minimumminimum drydry filmfilm 
thicknessthickness ofof 400400 microns,microns, 

OROR 

AA chemicallychemically curedcured LiquidLiquid EpoxyEpoxy system,system, complyingcomplying withwith thethe latestlatest 
revisionrevision ofof ANSIIANSIIAAWWWWAA C210C210 andand factoryfactory appliedapplied toto aa minimumminimum drydry 
filmfilm thicknessthickness ofof 400400 microns.microns. 

ANDAND 

FForor pipespipes toto bebe installedinstalled outdooroutdoor underunder directdirect sunlight,sunlight, aa topcoattopcoat ofof 
aliphaticaliphatic polyurethanepolyurethane atat 5050 micronsmicrons shallshall bebe appliedapplied forfor extraextra 
protection.protection. 
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(b)(b) 	 InternalInternal surfacesurface 

(i)(i) 	 RawRaw oror FreshFresh WaterWater Pipework:Pipework: 

AA FusionFusion BondedBonded EpoxyEpoxy system,system, complyingcomplying withwith thethe latestlatest 
revisionrevision ofof ANSIIANSIIAAWWWWAA C213C213 andand factoryfactory appliedapplied toto aa 
minimumminimum drydry filmfilm thicknessthickness ofof 400400 microns,microns, 

OROR 

AA chemicallychemically curedcured LiquidLiquid EpoxyEpoxy system,system, complyingcomplying withwith thethe 
latestlatest revisionrevision ofof ANSIIANSIIAAWWWWAA C210C210 andand factoryfactory appliedapplied toto aa 
minimumminimum drydry filmfilm thicknessthickness of750of750 microns.microns. 

ANDAND 

TheThe coatingcoating shallshall bebe suitablesuitable forfor useuse withwith potablepotable waterwater withwith 
compliancecompliance toto BSBS 69206920 oror equivalent.equivalent. 

(ii)(ii) 	 SaltSalt WaterWater Pipework:Pipework: 

AA coatingcoating systemsystem basedbased onon polyesterpolyester oror vinylvinyl esterester resinresin filledfilled 
withwith flakedflaked glass.glass. TheThe coatingcoating systemsystem mustmust havehave goodgood 
abrasionabrasion andand corrosioncorrosion resistanceresistance toto chlorinatedchlorinated saltsalt waterwater andand 
shallshall havehave aa totaltotal drydry filmfilm thicknessthickness ofof notnot lessless thanthan 1,2001,200 
microns.microns. 

(5)(5) 	 ToTo fullyfully protectprotect thethe wettedwetted surfacesurface ofof thethe pipework,pipework, thethe internalinternal coatingcoating shallshall 
bebe extendedextended toto covercover thethe jointingjointing facesfaces ofof thethe pipepipe flangesflanges ofof appropriateappropriate 
thicknessthickness withoutwithout affectingaffecting thethe sealingsealing effect.effect. ForFor plainplain endedended pipespipes toto bebe 
fittedfitted withwith flangeflange adaptoradaptor oror coupling,coupling, thethe internalinternal coatingcoating shallshall bebe extendedextended toto 
covercover thethe externalexternal surfacesurface ofof thethe pipepipe endend wherewhere thethe flangeflange adaptor/couplingadaptor/coupling 
fitted.fitted. 

(6)(6) 	 TheThe coatingcoating systemssystems shallshall bebe submittedsubmitted toto thethe EngineerEngineer forfor approval.approval. 

(7)(7) 	 ForFor saltsalt waterwater application,application, thethe followingfollowing requirementsrequirements shallshall alsoalso bebe complied:complied: 

(a)(a) 	 TheThe ContractorContractor shallshall provideprovide aa representativerepresentative fromfrom thethe coatingcoating 
manufacturermanufacturer atat hishis ownown costcost toto supervisesupervise allall coatingcoating applicationapplication 
relatedrelated workwork includingincluding butbut notnot limitedlimited toto surfacesurface preparation,preparation, coatingcoating 
applicationapplication andand acceptanceacceptance test.test. SubsequentSubsequent toto thethe finalfinal acceptanceacceptance ofof 
thethe coatingcoating applicationapplication byby thethe coatingcoating manufacturer'smanufacturer's representativerepresentative 
andand thethe IndependentIndependent InspectionInspection BodyBody (IIB),(IIB), thethe ContractorContractor shallshall bebe 
responsibleresponsible forfor allall defect/imperfectiondefect/imperfection duedue toto materialmaterial oror workmanshipworkmanship 
duringduring thethe defectsdefects liabilityliability period.period. TheThe ContractorContractor shallshall submitsubmit thethe 
nominationnomination ofof thethe coatingcoating manufacturer'smanufacturer's representativerepresentative forfor thethe 
approvalapproval ofof thethe Engineer'sEngineer's wellwell beforebefore thethe workwork toto bebe carriedcarried out.out. 
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(b)(b) 	 AllAll surfacesurface preparationpreparation workwork mustmust bebe inspectedinspected andand acceptedaccepted byby thethe 
coatingcoating manufacturer'smanufacturer's representativerepresentative andand thethe lIBlIB beforebefore coatingcoating 
applicationapplication shouldshould proceed.proceed. FailFail toto dodo so,so, thethe ContractorContractor maymay bebe askedasked 
toto removeremove thethe coatingcoating appliedapplied andand performperform thethe surfacesurface preparationpreparation 
workwork againagain atat hishis ownown cost.cost. 

(c)(c) 	 InIn casecase thethe coatingcoating isis requiredrequired toto bebe mademade goodgood oror repairedrepaired atat thethe Site,Site, 
thethe ContractorContractor shallshall provideprovide aa representativerepresentative fromfrom thethe coatingcoating 
manufacturermanufacturer atat hishis ownown costcost toto supervisesupervise thethe repairingrepairing workwork toto bebe 
carriedcarried out.out. InIn orderorder toto provideprovide adequateadequate locallocal technicaltechnical supportsupport forfor 
futurefuture maintenancemaintenance andand services,services, thethe manufacturermanufacturer ofof thethe proposedproposed 
coatingcoating shallshall havehave aa qualifiedqualified technicaltechnical servicesservices teamteam inin HongHong Kong.Kong. 
TheThe ContractorContractor shallshall submitsubmit previousprevious jobjob referencereference relatedrelated toto thethe 
technicaltechnical supportsupport inin HongHong KongKong andand thethe workforceworkforce ofof thethe locallocal 
technicaltechnical servicesservices teamteam ofof thethe coatingcoating manufacturermanufacturer togethertogether withwith otherother 
technicaltechnical informationinformation ofof thethe proposedproposed coatingcoating toto thethe EngineerEngineer forfor 
consideration.consideration. 

4.4. 	 FLANGEFLANGE ADAPTORSADAPTORS 

(1)(1) 	 FlangeFlange adaptorsadaptors shallshall bebe providedprovided atat jointsjoints betweenbetween pipeworkpipework andand 
valves/equipmentvalves/equipment andand anyany otherother positionspositions wherewhere removalremoval ofof pipeworkpipework isis 
necessarynecessary forfor futurefuture maintenance.maintenance. 

(2)(2) 	 FlangeFlange adaptorsadaptors shallshall bebe designeddesigned andand manufacturedmanufactured toto suitsuit thethe pipeworkpipework andand 
valvesvalves supplied.supplied. TheThe flangesflanges shallshall complycomply withwith BSBS ENEN 1092-11092-1 PNPN 1616 oror 
PNPN 2525 asas appropriateappropriate exceptexcept thosethose joiningjoining existingexisting pipework/equipment,pipework/equipment, whichwhich 
shallshall bebe drilleddrilled toto suitsuit thethe existingexisting pipework/equipment.pipework/equipment. 

(3)(3) 	 FlangeFlange adaptorsadaptors shallshall bebe mademade ofof mildmild steelsteel andand shallshall bebe coatedcoated withwith 
fusion-bondedfusion-bonded epoxyepoxy oror nylonnylon coatingcoating toto aa drydry filmfilm thicknessthickness ofof atat leastleast 400400 
microns.microns. 

(4)(4) 	 StudStud boltsbolts andand nutsnuts ofof thethe flangeflange adaptorsadaptors shallshall bebe mademade ofof stainlessstainless steel.steel. 
GasketsGaskets shallshall bebe mademade ofof naturalnatural rubberrubber oror EPDM.EPDM. 

(5)(5) 	 FlangeFlange adaptorsadaptors shallshall bebe positivelypositively restrainedrestrained fromfrom movementmovement byby tietie 
bars/bolts.bars/bolts. 

(6)(6) 	 ForFor flangeflange adaptorsadaptors toto bebe usedused inin rawraw oror potablepotable waterwater application,application, thethe coatingcoating 
andand gasketsgaskets shallshall complycomply withwith BSBS 69206920 oror equivalent.equivalent. 

5.5. 	 SLIP-ONSLIP-ON TYPETYPE COUPLINGSCOUPLINGS 

(1)(1) 	 Slip-onSlip-on typetype couplingscouplings forfor useuse withwith plainplain endend pipepipe shallshall conformconform toto thethe 
requirementsrequirements ofof BSBS 534534 ClauseClause 14.14. 

(2)(2) 	 TheThe couplingscouplings shallshall bebe mademade ofof mildmild steelsteel andand shallshall bebe coatedcoated withwith 
fusion-bondedfusion-bonded epoxyepoxy oror nylonnylon coatingcoating toto aa drydry filmfilm thicknessthickness ofof atat leastleast 400400 
microns.microns. 
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(3)(3) 	 StudStud boltsbolts andand nutsnuts ofof thethe couplingscouplings shallshall bebe mademade ofof stainlessstainless steel.steel. GasketsGaskets 
shallshall bebe mademade ofof naturalnatural rubberrubber oror EPDM.EPDM. 

(4)(4) 	 TheThe pipespipes joinedjoined byby couplingscouplings shallshall bebe positivelypositively restrainedrestrained fromfrom movementmovement 
byby tietie bars/bolts.bars/bolts. 

(5)(5) 	 ForFor couplingscouplings toto bebe usedused inin rawraw oror potablepotable waterwater application,application, thethe coatingcoating andand 
gasketsgaskets shallshall complycomply withwith BSBS 69206920 oror equivalent.equivalent. 

6.6. 	 BOLTINGBOLTING 

(1)(1) 	 Bolts,Bolts, studbolts,studbolts, washerswashers andand nutsnuts (collectively(collectively termedtermed asas boltsbolts hereunder)hereunder) forfor 
pipeworkpipework shallshall bebe inin metricmetric sizesize andand zinczinc coatedcoated andand shallshall conformconform toto 
BSBS ENEN 1515-11515-1 andand BSBS ENEN 1515-21515-2 wherewhere appropriate.appropriate. 

(2)(2) 	 ZincZinc coatedcoated itemsitems MlOMlO andand largerlarger shallshall havehave thethe nutsnuts cutcut oversizeoversize andand shallshall bebe 
spunspun galvanisedgalvanised (or(or equivalent)equivalent) toto BSBS ENEN ISOISO 1461.1461. SmallerSmaller zinczinc coatedcoated 
itemsitems shallshall bebe toto BSBS ENEN 12329.12329. 

(3)(3) 	 BoltBolt lengthslengths shallshall bebe sufficientsufficient toto ensureensure thatthat nutsnuts areare full-threadedfull-threaded whenwhen 
tightenedtightened inin theirtheir finalfinal positionposition andand thatthat atat leastleast twotwo butbut nono moremore thanthan fourfour 
threadsthreads areare protruded.protruded. 

7.7. 	 GASKETSGASKETS 

(1)(1) 	 GasketsGaskets shallshall bebe TypeType WW (water)(water) elastomericelastomeric jointjoint ringsrings toto BSBS ENEN 681-1.681-1. 

(2)(2) 	 GasketsGaskets shallshall bebe mademade ofof naturalnatural rubberrubber oror EPDMEPDM suitablesuitable forfor useuse withwith thethe 
waterwater mediummedium specified.specified. TheThe gasketsgaskets shallshall bebe ofof fullfull faceface oror ringring typetype andand 
notnot lessless thanthan 3mm3mm inin thickness.thickness. 

(3)(3) 	 ForFor gasketsgaskets toto bebe usedused inin rawraw oror potablepotable waterwater application,application, theythey shallshall complycomply 
withwith BSBS 69206920 oror equivalent.equivalent. 

8.8. 	 INSPECTIONINSPECTION ANDAND TESTINGTESTING 

(1)(1) 	 AllAll pipeworkpipework shallshall bebe inspectedinspected byby anan IndependentIndependent InspectionInspection BodyBody (IIB)(IIB) asas 
detaileddetailed inin WSDWSD StandardStandard SpecificationSpecification EM-OO-OEM-OO-O11 inin thethe manufacturer'smanufacturer's 
works.works. 

(2)(2) 	 InIn additionaddition toto thosethose inspections/testsinspections/tests specifiedspecified inin WSDWSD StandardStandard SpecificationSpecification 
EM-OO-OEM-OO-O11,, thethe followingfollowing shallshall bebe carriedcarried outout toto allall pipeworkpipework inin thethe presencepresence ofof 
thethe lIB:lIB: 

(a)(a) 	 HydraulicHydraulic testtest toto 1.51.5 timestimes thethe PNPN ratingrating ofof thethe pipeworkpipework forfor atat leastleast 1515 
minutes;minutes; 
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(b)(b) 	 SurfaceSurface preparationpreparation includingincluding sandsand blastingblasting afterafter thethe finalfinal blastingblasting andand 
beforebefore thethe applicationapplication ofof thethe firstfirst coatcoat ofof paint;paint; 

(c)(c) 	 MeasurementMeasurement ofof totaltotal drydry filmfilm thicknessthickness ofof thethe coating;coating; 

(d)(d) 	 100%100% SparkSpark TestTest ofof thethe coatingcoating inin accordanceaccordance withwith ASTMASTM D5162.D5162. 
TestTest voltagevoltage shallshall bebe asas recommendedrecommended inin ASTMASTM D5162.D5162. ForFor thethe 
internalinternal coatingcoating ofof salt-watersalt-water pipework,pipework, thethe testtest voltagevoltage shallshall bebe notnot 
lessless thanthan 1515 kV.kV. 

(3)(3) 	 TheThe lIBlIB shallshall paypay particularparticular attentionattention toto thethe requirementsrequirements ofof surfacesurface 
preparationpreparation asas stipulatedstipulated inin ClauseClause 3(2)3(2) ofof thisthis StandardStandard Specification.Specification. TheThe lIBlIB 
shallshall examineexamine everyevery weldedwelded jointjoint andand seamseam beforebefore applicationapplication ofof coatingcoating andand 
recordrecord thethe resultsresults ofof thethe examinationexamination inin hishis inspectioninspection reportreport toto ensureensure thatthat thethe 
surfacesurface preparationpreparation isis inin compliancecompliance withwith relevantrelevant ParticularParticular Specifications,Specifications, 
WSDWSD StandardStandard SpecificationsSpecifications andand thethe recommendationsrecommendations ofof thethe coatingcoating 
manufacturer.manufacturer. 

(4)(4) 	 AfterAfter deliverydelivery onon site,site, thethe ContractorContractor shallshall repeatrepeat thethe teststests ofof sub-clausesub-clause (2)(2) (c)(c) 
andand (2)(2) (d)(d) aboveabove inin thethe presencepresence ofof thethe Engineer'sEngineer's Representatives.Representatives. 

-END-END -


