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I.    Scope& Purpose

I.I     These specifications cover the heat shrilkable wraparound sleeves with pr.mer and define the
material characteristics and functional properties, qualification tests and quality control program
for these sleeves, to be achieved by the manufacturer of product.

I.2    The sleeves shall be applied for corrosion protection on field weld joints ofpre-coated pipes (3-
Layer Polyethylene/Fusion Bonded Epoxy Coating, comprising of first layer of epoxy primer,
second layer of copolymer adhesive and an outer layer of extruded radiation cross-linked heat
shrinkable polyethylene  for operating temperatures not exceeding 80°C in wet conditions (as
verifiedbyhotwaterinmersiontesting).Thespeeificatiousareapplicab]etosleevesforlinepipe
of nominal diameter 6" - 56". The maximum steel pre-heat temperatue for sleeve installation
shallnctexceed110°Ctoavoiddamngetothe3LPEmainlinecoating.

I.3    The type and grade of heat shrinkable sleeves and epory shall be fully compatible with the factory
applied pipeline coatings of 3-Layer Polyethylene/Fusion Bonded Coating. The sleeve shan be
suitableforpipeswhichshallbesubjectedtoBlackBulbtemperaturesxpto80°C.

2.   Materials Requirements

All  materials supplied shall  be strictly  in  accordance with this specification.  The hcavyrduty high-
performance shrinkable sleeves shall be manufactured from the cross-linked high-density polyo]efin
sheet coated  from the  inside  with  a formulated  adhesive  and bonding  primer  or  other  ingredients
compatible with the 3-Layer Polyethylene or Fusion Bonded Epoxy Coating System. It shall meet the
requirements detailed in Table I .

Bidder shall submit independent Lab Test Reports of all the parameters  in Table-I  from  reputable
Laboratories certifying the test calTied out confining compliance to [SO 21809-3 and UV resistance
accordingtoEN12068AnnexFandAS"/DINstandards,alongwiththeirbidproposal.Testreports
shall  be from one of the following Independent Test Laboratories, which shall have valid ISO/[EC
17025 (General requirements for the competence of testing and calibration laboraton-es) certification.
These tests shall be a requirement for consideration of the bids for evaluation purposes.

a.    DVGW,Gemany
b.    Element, North Amen.ca, Europe, UAE
c.    TGM,Austria
d.    TUV Nord, Europe
e.    Drv, Europe
f.    icoatek, China
9.    Acumen, USA

Testing of all parameters of the lso 2] 809-3 (Table 17 Type  148-2 for Tmex = 80 .C) standard shall
be done simultaneously on the same batch of materials at the same time.   The armul inspection reperts
of selected surveillance test results (Peel strength to pipe surface at 23®C, Indentation resistance at 80ac
Impact resistance at 23°C) shall be conducted by same test lab and shall not be older than two years
from   the   bid   submission   date.    Tests   from    in   house   laboratory   shall    not    be   considered.

The required Independent Test Lab Reports (of all the parameters IS021809-3) should corresporid to
the backing and adhesive thicknesses Of the offered sleeve.

3.    Quality system
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copy of the valid IS0 certificate verifying conformance to the ISO standards shau Oe submitted by
MANUFACTURER with his offer. Persons performing quality functions shaH have sufficient and well-
defined  authorl.ty  to  enforce  quality  requirements  that  initiate,  identify,  recommend,  and  provide
solutioustoqunlityproblemsandverifytheeffedivenessOfthecorrectiveaction.
ThehrfuFACTURERshallidentifyinpurchasedocunentstoitsSUB-MANIFACTURERSallapplicable
QAVQC  requirements  imposed  by  the  unNUFACTURER,  and  shall  ensure  compliance  thel.eto.  On
request,  RANUFACTtJRER  shall  provide  objective  evidence  of its  QA/QC  surveillance  of its  SIJB-
MANUFACTURER ' s activities.
TheMANumcTURERshallsubmitcertifiedreportsofproducfrontestswiththematerialsdelivered.
ThePURcmsERreservestherighttoinspectmaterl.alsandworkmanshipatallstagesofmanufacture

andtowitnessanyoralltests.TheMANIACTURERshallprovidethePURCHASERondemandwitha
copyofitsManufacturingand]nspectionPlanforreviewandincJusionOfanymandatoryPURCRASER
witnesspoints15daysafterawardbutpriortothepre-iuspectionmeeting.

4.   Shrink sleeve Thickness and width:

The heat shrink sleeve shall provide mechanical protection to the epoxy layer and shall seal onto the
eporylayerandtheedjacentlinecoating.Itshallhavethefollowingminimunthicknessandshallmeet
therequirementsofISO21809-3qable17Type148-2)andOvresistancerequirementofENl2068.

iiiij;§oiig§ie;;Be]agcnp;#g:ches've>             i3;;§c;!r=T:i::#;:'P
The sleeves on the weld joint shaH be wide enough so as to overlap onto the mainline coating by a
minimum of 50mm on eacn side orice installed.

s.   corrosion coating properties

5.I.  Epory and Sleeve Properties

The joint anti-corrosion coating shall be suitable for an operating temperature not exceeding
8ooC in wet conditions.

5.2  Epoxy primer:

Thehcatshrinkablesleevecoatingsystemshallincorporateapp]icationofepoxyprimertobond
steeJsurfaceandtheadhesivesealanLTliefirst]ayerofthejojntcoatingsystempreferab[y
be100%solidsisoeyanate-freeandsl]allbetwocomponenteporyofaininimumdry-rilm
thicknes§of200microns(app.8mils)whenappliedontliesteelsurface.Theepoxylayer
shallbetheprimaryanti-corrosionbam.erandshallbecapableofcorrosionprotectingthesteel
surfaceonastand-alonebasis.Theepoxyprimershallbecompatiblewiththe3-LayerFusion
BondedEpoxyPolyethylene(HighDensity)CoatingSystemandHeatShrinkSleeves.Epoxy
Primers Type `A' & `8' (Base & Cure) must be from the fresh stock, providing 2 years clean
Shelf-Life at point in time of shipment.  The Epoxy Primer a (Cure) should be packed in a
packing of one liter (net volume).  The Epoxy Primer A ease) should be packed in exactly
same volume, which is recommended as mixing ratio. If, for example, recommended mixing
ratio is 5: I  (Base : Cue) on volume : volume basis, the Epoxy base should be supplied in 5
ZLe_._\  |>L_                     1,                      ~  -                     -                 -            _   _   _
(five) liters packing and Epoxy Cure should be packe-d in I (One) liter packing.
container of Epony  Base and  Cure should-be packed  in  one carton, w
considered as package in correct ratio, whereas in the bid, the manufactur

Specification Committee
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ingof6"-56"diameterpjpelinesngforepoxiesalongwithsmallertios,forrepackingatCompany's

53    Adhesion scalant:

Theirmersurfaceofthepolyolefusleeveshallbecoatedwiththecontrolled/specifiedthicknees
oftheedhesivesealantand§haHmeettherequirementsofTable-I.Theadhesivelayershallbe
freeofinclusions,holes,barepatches,gougesorotherdefectswhichcouldedverselyaffectthe
performanceofthesystem.TheadhesiveOfthehcatshrinkablesleevecoatingsystemshould
besufficienttofillthestep-downonejthersideOfweldbeadandatthecoatingchamferedge
withoutrequin.nganyadditionaladhesiveorsealant.

5.4   Polyolefin Backing:

Thesleevebackingshallbefabricatedfromathermallystabilized,ultravioletresistant,high
densitypolyethylene(HDPE)and§haHberadiationcrosslinked.Thebackingofthesleeve
shallbehomogeneousandfreefromflaws,defects,pinholes,bubbles,cracksandinclusions.It
shaHmecttherequirementsofTable-I.Unlessotherwl.sementioned,thecolorshallbeBJack.

6.          PerformanceRequirements

6.H      The epoxy and sleeves shall, as a minl.mum, meat the requirements of Tablel.   Bidder shall
sut)mjt  with  their  bid,  detailed  characteristics  of the  Heat  Shrink  sleeves  and  epoxy  to  be
supplied-

6.I.2     Manufacturer shaH ensure that all material proposed for fieldj.oint coating have been tested and
havemettherequirementsasagreedwithPURCHASERforphysical,chemicalandelectrical
propert].es.

6"     Manufactuer shall ensure the"est certificates are proVI.ded for all accepted materials, detailing
theinformationasrequiredinthisSpeeifroation.

6.I.4     The selfadhesive layer of the coating adopted shan be homogeneous, free from flaws, defeats,
pinholes, bubbles, cracks and inclusions.

6.I.5     The corrosion coat shall  be resistant to bacten.al  attack and  shaH  not deteriorate during the
design life of the pipeline.

6"     The §Ieeve shall be resistan"o high ultraviolet light of the pakistani summer without requiring
any  sort Of pal.nting or covering.    To confirm suitability,  the sleeve shaH  be tested for  UV
resistanceasperEN12068standardandshallmeettherequl.rementsoftableI.

6.H     To  ensure  that  the  sleeve js  applicable  in the  high ambient  temperature  and  BIack  Body
temperaturesofPakistaninthesurmer,thebackingandadhesiveshallbeofahighenough
temperature  rating  such  that  it  shall  be  fully  installable  without  damage.  It  shall  not  6e
necessary,norwinitbeallowed,topaintorcovertheinstalledshririksleevewithanypl.otective
coverduringthepeakofthesummer.Atthistime,underthedirectsuninthesummerand
withoutanyprotectivecoating,thesleeveandadhesiveshallnotbecomesoftandtheadhesive
Shall  not  flow    ArNr  ol4a,,a  ,.,1.:^t.   __.1_.„.            .          _

..            __. ,.__ .... t,, u,y..`^7yt; auu aulieslve snall not become s
§haH  not flow.  Any sleeve which  exhibits such  softness or flow of adh
exposedtothesunshallbeconsideredunsultableandrejected.

Appro
Specificatio

when direet]y

Committee



ife=#ou#bm±TECHNICALspEcmcATloNsFOR
DocNo.         I  SNP-SPC-HSS=]

Rev# 06

Irate 26-FEE-2026

HEAT  SIIRINKABLE  WRAPAROUND  SLEEVES  WITH  PRIMER  FORcoRRosloNpROTECTloNoFFIEI.DwELD.olNTs,on3-LAyERP.E.COA_TEDPIPELINES0PERATINGATMAXIMUM80°CTEMPERATURE
Pages Page 4 of7

6.2   Materials supply

The  coating  materials  shaH  be  handled  and  stored  in  accordance  with  Manufacturer's
instructionsorasdirectedbyanauthon.zedrepresentativeofthecoatingManufacturer

EABLE-
Performance  requirements  of Heat  Sltr].nk S]eeve System  for maximum  continuous  pipe operating
temperature up-to 80 ®C

HEATSHRINKABLEWRAPAROUNDSLEEVIS

Item#
Performance Pa ra meters!F4ul:.2C:T#.¥Caendwi#r[ess%c8e°:;3corTdyinp:

i TestMethods           i  Specificationvalue

I lso             21809-3    Results of all parameters shallI to EN12068 Arm. F ENI 2068 Arm. Fi`,I` meet req uirement of standard.
234 Adhesion of cured e  ory to bare steelTensilestreriofbacking`@23®CElontiontobreakofbEiis§1230C

2 2000 psi
i ASTM D-638IASTMD-638iAS"D792IASTMD-2240 2 2200 psi

5 I i 4oo %Densi    of backing
i = 0.95 gin,cc678' HardnessVolumeResistivity      23oCRinandBallsofteninPoint of adhesiveHolidayDetection
i 55 Shore I)

I ASTM D-257IAS"E-28ISO21809-3 ±1  x,1015 Ohm-cm
I I 5oC, .|ooC + 25°C5kv/

9          i  Lino?iadcatydetectionat5KV/mm+5KV(menResistanceat23°C25kId.

ils021809-3

mm + 5kv (max 25kv)i7J/rm(min.I5J)

10
•-,,    '-,     -,:,.         ,                IEra:hjodd¥cLd¥£i:S=entresistanceI

IS0 2 1809-3
2 o,6 rm

11
ISO 21809-3

-       23OC
S5mm-5ee] 8%°trcengrh  after  loo-hai¥ I S I 0 rm

12
ISO 21809-3

P 100„0 2 0.75

Immersion at 80ec
-to   i     surface
-to pE   lant coating

13

Peel strength to pipe surface

0 2 I 809-3

P I oo/P0 2: 0.7525.0N/mm

- ca 23Oc
-      8ooCPeelstren   h topE   lantcoating-23OC

2 0.3 N/mm I
2 5.0 N/rm

I
ca  80OC                                                                                  ISl

2 0.3 N/mm

14

.a      iearstrength

ISO 2 I 809-3
I-       23OC

2 3.OThm2-       80OC
>0.2    /\_-

LLX

Specif?8apt::necdob#mittee
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I                    ;I.               "     ..         .iUltravioletimd.t-.

'5 - elongation at break
EN12068AnnexF       1.25±Ex/E020.75I.252Sx/SO=0.75- ta  e strengthResistancetoThermal A  eing (rood/100°C

1617
IS021809-3    ,ASTMD-149

ratio Of-etonation at break

E I Oore70 2 0.75-Peel strengthto   i     surfaceDielectricBreakdownat23°C
P1OO/P70±0.75

18
Moisture Vapor Thausmission  of sleeve at38°C,90%RIJ 217 kv

ASTM E-398ISO21809-3 <008
19 Hot i day detection

_   .     gin/24ir/]00sq.inpassat20kv

NOTE:Thebidders,quotingthesJeevingmaterialofbrandsandmanufacturersotherthanthatalreadyinusofthecompanzshallprovidetheresultsofofferedproductsagainstspecificvaluesasrequiredinTable1fromanindependentlaboratory.

7.      TestMcthods

7.I   Applicable standards:
ThefollowingstandardsasapplicabJeformpartofthespecification.

Sr.iNo.il. Standards SpecificationsjStandardTestMethod for dielectric breakdovn voltage and dielectric strength of isolidelectricinIt.

2.3.4.5.6. AS"-D 257
ASTM-D 543

s  or nc resistance or conductance.ResistanceoflasticstochemicalTeaents.Testforwaterabso.onoflastics.StandardTestMethodfortensilerortiesoflastic§.Testforbrittlenesstenratureoflasticsandelastomerb   im    ct

AS"-D 570ASTM-D638

As fM-D 746
7.8. ASTM-D 792ASTMD870 Standard   Method   of  Test  for  specific  gravity   and   density   of  plastics   bydislacement.TestMethodforHotWaterlmmersion.StandardMethodsoftestingpressure+sensitiveadhesivecoatedtapesusedforelecthcal.It.

9.10. ASTM-D I OOoASTM-DI002

11.12. AS"-D I 044
loadin    Metal t   M                            P °Perties of ndheslves  in shear by tension

ASTM-D 1693
resistance oftrans  arent   ]astics to Abrasion      odified.Environmentalstresscrackiaofcthlonelastics.Indentationhardnessofrubberand]asticsbmeansofadurometer.TestMethodforRubberproCDurometer-hardnesStandardsmethodsoftestinheat-shrinkabletubinaforelectricaluse.StandardTM

13.i14.15.16. ASTM-D 2240
ASTMD2249
ASTM-D 267 I
ASTM-D 28

17.t8. ASTM-E 96ASTM-E398
est    ethod forsoftenin#cointb  Rin   andt)all a    aratus.E=dfi=rdwTa=etr#aethr±r%:m*gejr°:a°pfo=ta±efg:s¥osfefaematerialsusinga!raidtechniuefod.

r_   nanic measurement.]9.ASTM-G6iAbrasionresistanceofilinecoatins

Speci#apt:oxe:ob#mittee
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20.
21.22. AS"-G 14AS"-G17ASTM-G2]ASTM-G22

e   odforBendabili}`   of pi    line Coatin

Test ,                                                    esls ance of plpellne coatings (Falling weightStandardTestMethodfornetrationresistanceofiJinecoatinBluntRod.DetermininresistanceofstheticIericmaterialstofuni.Determjninresistf.

23.
24.
25.26. ASTM-G 42DIN-30672 ance a     lastics to bacteria.StandardTestMethodsforcathodicdisbonding ofeJevatedorcI.

pipeline coatings subjected to

27. EN12068 o  steeltubesandsteelsha    sandfitti      .ExtemalorganiccoatingsforthecorrosionprotectionOfburiedorirmersedsteelpipelinesusedinconjunctionwithCathodicprotecfron-TapesandshrinkablematerialsQualitySystems.Extemalcoatinfib.

28.         [sO9000/900l/9o0229ISO21809-

30
3:2016ASTM        D - gs  or   uried or submerged pipelines used in pipeline transportationsstems-Part3:Field.ointcoatinStandardTestMthdfi

31
6677ISO2409 e   o     orEvaluntingAdhesjon byPaintsandvamishC Knife

8.    Qualification Tests:

es -   ross-cut test

8.I   Qualification Inspection:
Theunparoundshrinkablesleevesfimishedtothisspecificationshallhavebeentestedandmet
therequirementsofTables1.ThesupplierisresponsiblefortheperformanceofaHinspectiontests
specifiedhereinandmayusehjsownoranyotherlabfacilityandservicesacceptabletotheBurER
Theinapection/testrecordshallbekeptcompleteandmadeavailabletotheBovER.

8.3     Acceptance Inspection:

Thetestreportsforeachbatchofproductionshallbemadeavailablewithcachshipment.
The  following  tests  shall  be  cam.ed  out  on  each  batoh  of the  sleeves  or  Lipon  the  sleeve
component, where applicab le:

a.    Visual inspection for defects.
b.    Measurement ofdimen§ions.
c.    Tensile strength (backing only).
d.    Elongation at brcak
e.    Adhesive softening point (ASTM E-28)
f.    Physical shrinkage Test
9.    Peel adhesion at 23 Deg C and 80 Deg C to steel
h.    Lapshearat23 Degcand80Degc
i.    Crosscut-AsperAS"D  -6677
j.     CrossHatch-As perls02409
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8,3     Rejectionmetesting:

Failuretoanyoftheapplicablerequirementsofthespeeificationshallbecauseforrejectionof
thelotrepresented.MaterialrejectedshallhavetobereplacedattheSupplier's/Manufacturer's
cost

9.   MarkinIr'raccat]ility:

Manufacturer  shall  ensure  that  all  materials  are  supplied  in  sealed,  damage-free,  clearly  marked
containersorpalletsandeachheatshrinkandepoxybox/packingcontainersshallbeclearlymarked,
for traceability with following information/Data:
o        Purchase order No.
o       Manufacturer's name.
o       Grade/type of products contained.
o       Batch numberofthe produets.
o       ShelfLifalExpiry dates where applicable.
o       Safety instructions
ln addition to the above eacl] Sleeve shall be marked as follows:
o        Product Identification No.
o        Date of manufacture/production
o       Purchase order No.

10. Requirement Of Samples:

Bidders,  introducing a field joint coating system from a manufacturer that has never been used in
SNGPLinthepast,shallsubmitasizeablesanpleoftheircoatingsystemforfieldperformancetesting.
The sample size should be sufficient for coating minimum 5 joints Of 16" Dia and should include HS
Sleeves, Closure Patches, Primers and any other component required to satisfactorily install the field
joint coating system.


