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COMPETENCE OF WELDING PERSONNEL AS ONE OF THE FACTORS
INFLUENCING THE SAFETY OF PE PIPELINES USAGE.

Anna Wroblewska, Piotr Szewczyk
OIL AND GAS INSTITUTE - National Research Institute

Polyethylene (PE) gas pipelines are designed for a period of minimum 50 years. Many factors have
influence on the failure-free operation of gas pipelines during a set period of time. One of them is the proper
strength of welded joints, which depends on:

* quality of the welded pipes and fittings,

* conditions of the welding process,

* weather conditions,

* quality of the welding equipment,

* qualifications of the welding personnel.

The qualifications of the welding personnel constitute a very important factor influencing the quality
and durability of gas pipelines. The welding personnel must know which procedures should be applied in
thewelding process. In addition to the maintenance of the required parameters of the welding process, also
the correct preparation of the welded pieces has a big influence on the quality of the welded joint. The
pieces should be coaxially attached and the surfaces should be milled and cleaned prior to welding. Only
recommended chemicals can be used to clean the surface of the welded components, as inappropriate ones
may adversely affect the strength of the weld. Another factor that influences the quality of welded joints,
which must be taken into account by the welding personnel are the atmospheric conditions. Welded joints
should be made at ambient temperatures between 0 and 30 °C. Humidity has also a great impact on the
strength of welded joints. Therefore, under unfavorable conditions, such as rainfall, the place of welding
should be covered by eg. a tent so that the moisture does not get into the welded connection. Another
atmospheric factor that may adversely affect the strength of the welded joint is the wind. It can cause
accelerated cooling of the plasticised surfaces of the welded joints.

Appropriate qualifications of the welding personnel are one of the key factors affecting the durability and
safety of the pipeline. OIL AND GAS INSTITUTE - National Research Institute (INiG-PIB) has been
providing training in this area for over 20 years. The welding personnel qualification is conducted
according to the INiG-PIB program or the European standard EN 13067. The standard specifies the
principles to be observed in the qualification of welding personnel, which include theoretical and practical
examinations as well as destructive and non-destructive tests. A welder’s qualification test certificate is
issued on the basis of positive results of all the tests

Only fulfillment of all conditions influencing the strength of a pipeline, including the welding
personnel competence, guarantees its long-term and safe operation.
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BaxmBuM YMHHMKOM HOMNEPEIKEHHS ra30HAQTONPOSABICHb € KOHTPOJIb 3a piBHEM OypOBOrO pO3UMHY
y CBEpJIOBHHI B MPOIECci BAKOHAHHS CITyCKO-ITiiiiManbHuX onepartlii. [Tpu migHiMaHHI OypHIIbHOI KOJOHH
CBEPVIOBUHY HEOOXiAHO TOJMBATH 1 BOJHOYAC KOHTPOIIOBATH BiMMOBIAHICTE 00’ €My IOJHMTOTO OypOBOTO
po3unHy 00’eMy MeTtany miaHaTux TpyO. [Ipu cmyckanHi TpyOHOI KOJIOHH Y CBEPIOBUHY aHAJIOTIYHO CIIij
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KOHTPOJIOBaTH 00’€M BHUTICHEHOro TpyOamMu OypoOBOTO pO34YHMHY. 3HW)KEHHS piBHS OypOBOrO PO3UYHHY Y
CBEpJIOBHHI NIOPYIIY€ BCTAHOBJICHY BUMOraMH ()OHTaHHOI Oe3MeKH BENWYMHY perpecii Ha HamipHUi TJ1acT,
III0 MOYKE BUKJIMKATH ITOCTYIIICHHS (hJII0iTy B CTBOJI CBEP/JIOBHHH, a IMOTIM 1 Ta30HA(QTONIPOSIBICHHS.

Sk 3acBiguye BITUM3HsIHA Ta 3apyOikKHA MpakTHKa OypOBUX POOIT 3 MiAHIMAHHAM OYpUIBHOI KOJOHH
noB’si3aHo Outbmie 50% BukumiB. ToMy NHTaHHS MiABHIIEHHS SIKOCTI KOHTPOJIO 33 PiBHEM OypOBOTO
PO3UYUHY B CBEP/UIOBHHI € JOCUTH BAXKITHBHM.

ABTOpOM TpOaHaNTi30BaHI BiIOMI CXEMH [IOJIMBY CBEP/UIOBUHU 33 XapaKTepHUMH O3HAKaMH.
Binmorigna knacudikaris mpeacTaBicHa Ha PUCYHKY 1.
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Pucynok 1 — Knacugikanisi cxem 10J14BY CBep/VIOBUHH

[IpaBunamu Oe3mekn B HaTOra30BUAOOYBHINA MPOMUCIOBOCTI YKpaiHH PETIaMeHTY€EThCS JIONHUBATH
CBEPJIOBHHY 3 JIOIIOMOT'OI0 €MKOCTI, PO3MIIIIEHOT TAKUM YWHOM, 11100 3a0€3MeUNTH TUCKPETHUH CaMOJI0TUB
3a paxyHOK pi3HUIII T€0/Ie3NYHHUX PiBHIB YCTS CBEP/JIOBHHU i JJOMMBHOI eMKOCTi. [Ipudomy 00’eM T0IMBHOT
eMKOCTi moBuHeH Oytu Ha 20% OinpIIMM MaKCHMaJbHOTO 00’eMy MeTany OypuiIbHOI KOJOHH, IO
nepedyBae y CBEpUIOBHHI. €MKICTh TIOBUHHA OyTH 00J1alHaHa PIBHOMIPOM 3 LIIHOIO MOAIKY Ha Oinbiue 200
1. 3a TaKo0 CXEMOI0 00JIaJlHaHAa MTepeBakHa OLIBIIICTh CBEPAJIOBUH OypOBUX MiAMIPUEMCTB YKpaiHH.

JlopedHo BiJMITHTH, IO Taka CXeMa JIOJIMBAHHS CBEP/UIOBUHHM JIOCUTH MPOCTa, aje BOJHOYAC
rpomizaka. [Ipu OypinHi cBepioBuH TimOnHOIO 110 5000 M i Oinbmie 00’€éM AONMMBHOI €MKOCTI TTOBHHEH
Oytn 20-25 m® i Ginbure. Kpim Toro, mo6 peatizyBaTu IPUHIMUII CAMOJOJIMBY JIOJIMBHY €MKICTh HEOOXIIHO
BCTaHOBJIIOBATU Ha 3HAuYHINA BHCOTI (4-5 M).

BaxmuBuMm 3 TOukH 30py (DOHTaHHOI OE€3MEKHM € TaKOXK KOHTPOJIb 00’€My BHTICHEHOTO OYypOBOTO
pO34MHY B TpOILECi CIMyCKy OypHIIBHOT KOJOHW y CBEPUIOBHHY Ta HOTO BIAMOBIAHOCTI 00’€My MeTamy
OypuibHOT KosloHH. [laHa BUMoOTra periiaMeHToBaHa CIMHUMHU TEXHIYHHMH TPaBHIAMU BEICHHS POOIT TpU
CIIOPY/DKEHHI CBEPJIOBUH Ha Ha()TOBHX, I'a30BHX 1 razokoHaeHcatHux pogosuinax (HITAOIT 11.2-18-82).
3a3Buuail Ha OypOBMX MiINPUEMCTBAX BKA3aHMH KOHTPOJIb 3AIHCHIOETHCS IUISIXOM Bi3yallbHOIO KOHTPOJIIO
piBHS OypOBOTO PO3YHMHY y NMPHUUMANBHIA €MKOCTI, JIe BCTAHOBJIIOETHCS MipHA pelika abo MpUCTpid Juis
KOHTPOJIIO piBHS. 3OUIBIIECHHS BiJTHOCHO PO3PaxyHKOBOTO 00’€MY BHUTICHEHOTO OYpOBOTO PO3YMHY MOXKE
CUTHAJII3yBaTH PO MOYaTOK (IIFOIONPOSBICHHS, 3MEHIIEHHs — BKa3ye Ha TOTJIMHAHHS OypOBOTO pO3UMHY.
B 000x Bumaakax HEOOXITHO 3MIHCHUTH BIAMOBIIHI 3aCTEPEKHI 3aX0/IH 1 TOAAJIBIIN POOOTH TPOBOAUTH IPU
peTeIbHOMY KOHTPOJI 32 CTAHOM CBEP/UIOBHHHU.

3amponoHOBaHO BUKOPHCTAaTH KOMOIHOBaHY CXeMy JOJHMBaHHS OypOBOrO PO34YMHY B CBEPAJIOBHHY i
KOHTPOJIO MOro BUTICHEHHS (puc. 2). JlonMBaHHS CBEpPAJIOBUHM 3IIHCHIOETHCS TUCKPETHO 3 JOJIMBHOTO
pe3epByapy 9 BiALIGHTPOBUM HAcOCOM 8. VY 3B’SI3Ky 3 HEBEJIMKUM 00’ €MOM JIOJIMBHOTO pe3epByapy (2-3
M%) TepioaMYHO 3IHCHIOETBCS HOTO 3allOBHEHHsS NPH JOJMBAHHI CBEPIJIOBMHM Ta ONOPOXKHEHHS MPH
CIYCKY OypHJIbHOI KOJIOHH.

OOrpyHTOBaHI Ta po3paxoBaHi OCHOBHI MapaMeTpH o0JIaJHaHHS 3ampornoHoBaHoi cxemu. Po3pobnena
HOMOTpaMa JijIsi KOHTPOJIO JTOJIMBY CBEPJIOBHHHU 3aJICKHO BiJ] THIIOPO3MIPY OYPHIIBHHX Ta OOBaKHEHHX
TpyO, Big MJOBXUHM TPyOHOI KOJNOHU. BuroroBneni nociigHi 3pa3Kd IUIAHIIETOK (PUCYHOK 3) i3
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300pakeHHAM HOMOTpaM, sIKi OyAyThb BCTaHOBIIOBATHCS Ha BIIMOBIZHUX POOOYMX MiCISX OypoBOTO
Maliganuuka. Po3poOiieHi BapiaHTH MOHTQXHHMX CXeM OOJaJHAHHS CUCTEMH, CIIOCOOIB TiIBHINCHHS ii
HaJIHHOCTI IIPH eKCIUTyaTallii B YMOBaxX HU3bKUX TEMITepaTyp.

Ha nymky aBTOpa, mpeicTaBieHa cxeMa KOHTDPONIO piBHS OypOBOTO pPO3YMHY B CBEpPUIOBHHI
XapaKTepU3YETbCs pSAAOM TiepeBar B TMOPIBHAHHI 3 TaKMMH, IO BHUKOPUCTOBYIOTHCSI Ha OypoBHX
T ITPHEMCTBAX.

Ilo mepmre, cyTT€BO 3MEHIIYETHCS MAaTEPiaIOMICTKICTh OONAaTHAHHS CHCTEMH Ta IIiBUIIYETHCA
TEXHOJIOTIYHICTh MOHTaXXY OOJNaJHaHHS 3aBJSKH 3MEHIICHHS 00’ €My JOJMBHOTO Pe3epByapy Ta HIKHHOMY
fioro po3mimenHio. Kpim Toro, nependagaeTbes OI0YHII BapiaHT KOMITOHYBaHHS 00JIafHAHHS CUCTEMH.
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PucyHnok 2 - Cxema J0/1MBAHHS PO3YHHY Y CBEPAJIOBUHY

i KOHTPO/IIO §i0r0 BUTICHEHHS: 100 PO === 120
— . — 1 - = = = = = 0 Ln
1 — xomonHa FOJ‘IOBIia, 2 T/IPEBEHTOPHA xpeCTOBfI - e - e T
Ha; 3 — IUIAIIKOBUN IIPEBEHTOP; 4 — YHIBEPCAJIbHUM 100 20 00 k00 s00
—oci koopdudam dns Beiei cbepdnobuHu;
MIPEBEHTOP; 5 — HAJIPEBEHTOPHA KOTYIIKA; 6 — 3TMBHA ~~oci Koopdukam 3 BuBPaHO20 Hmepbany.

BOPOHKA; 7 — €NEeKTPOABUTYH; 8§ — BiIIECHTPOBUI
Hacoc; 9 — pesepsyap; 10 — iHAMKATOp PiBHS PiAMHH Pucynokx 3 — Homorpama 101uBy cBep/1JIOBHHH

3amponoHoBaHa cxeMa — JBOX(YHKUiOHaIbHA. BoHa nae MOMUIMBICTD 3IIHCHIOBATH KOHTPOJb SIK
JOTUTOTO TaK 1 BUTICHEHOTO 00’ €My PO3YMHY TIPH MPOBEJEHHI CITyCKO-TiAiiManbHuX orepariid. [Ipuaomy
TOYHICTh KOHTPOJIIO BUTICHEHHS OYpOBOTO PO3YMHY CYTTEBO BUINA, HIXK KOJH KOHTPOJb MPOBOJUTHCS 32
piBHEM OYpOBOTO PO3YHMHY B MPUUMAILHUX EMKOCTSX. Bisomo, 10 Takuit KOHTPOJIb € HU3bKOS(hEKTUBHHN 3
NPUYMHA BEJIMKOI IUIONII IMOBEPXHI PO3YMHY B NMPUHMANBHIA €MKOCTI, IO CYyTTEBO BIUIMBA€ Ha TOYHICTH
BHUMIPIOBaHHSI.

TakoX WiJABUIIYETHCS ONEPATUBHICTh KOHTPOJIO 3aBISKH TOMY, IO TEXHIYHI 3aCOO0M CHCTEMH
KOHTPOJIIO 30CepeIXKeHi B OAHOMY Miclli OypoBOT0O MaiilaHIMKa.

BkiHIi He0OXiTHO BIAMITHTH, IO BIPOBAKEHHSI OMMMCAHOI BUINE CUCTEMH KOHTPOIIIO PiBHS OypOBOTO
PO3UMHY B CBEpUIOBHHI IiJBUIIUTH TEXHOJIOTIYHY KyJIbTYpy TIpollecy OYpiHHS 3aralioM Ta piBeHb
¢ontannoi Oesmexku 3o0kpema. Jlo peui, 3apyOikHi OypoBi KOMMaHii 3a3BHYail  BHUKOPHUCTOBYIOTb
MPUMYCOBHH J0JIMB 3 BAKOPUCTAHHAM JIOJIMBHOT'O HACOCA.

B pa3i orpuMaHHsS MO3UTUBHHUX BIJATYKIB IOJO TPEJCTABICHOTO BBAXKAK MOXJIMBHM 3/ ICHEHHS
aBTOPCHKOTO CYNPOBOJY 32 pO3pOOJIEHHSM CUCTEMH, a TaKoX NpejcTaBlieHHS y JlepkaBHy cinyxOy
VYkpainu 3 nuTa"b Opari MOTUBOBAHOTO OOIPYHTYBaHHS PO JAOUUILHICTG 1 BIPOBaIKEHHSI.
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