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1. BbBEOEHUE

OdnarHocTukata Ha TEXHUYECKOTO
CbCTOsiHME Ha obopyaBaHeTo Ha raso-
cHabgutenHute cuctemm TpsAbBa pga ce
M3BBbPLUBA Ype3 U3NbIIHEHWE HA KOMMIEKC OT
Hay4YHO-TEXHUYECKN OENHOCTU WU onpepensHe
no pesynrtatute OT TAX Ha CbOTBETCTBUATA
(Mnn HecboTBETCTBUATA) Ha O0BopyaBaHETO C
n3ncKkBaHuaTa cropen aencreawmre
HOpPMaTUBHM [LOKYMEHTM W pecypca Ha mno-
HaTaTblHaTa My 6e3onacHa ekcnioaTauus.

[dnarHocTukata Ha TEXHUYECKOTO
CbCTOSIHME Ce npoBexga Mo onpegeneHa

0

METHODOLOGICAL ASPECTS IN
TECHNICAL STATE OF GAS

Assoc. Prof. Eng. Ivan Lazarov

1. INTRODUCTION

Diagnostics of technical state of
equipment of gas supply systems
must be done through the
implementation of complex scientific
and  technical activites  and
determination results of matches (or
mismatches) of the equipment with
the requirements according to the
current regulations and resources of
its further safe operation.

Diagnosis of technical condition
should normally follow a program,
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nporpamMa, a npu nposiBABaHe B npoueca Ha
obcneaBaHe Ha obopyaBaHETO Ha HETUMUYHM
aedekTn u nospean crnegea Te CbwWO Aa
6bOoat  BKMKOYBAHWM  KaTto  AOMbIHUTENHMU
HenpeaBUAEHN OEWHOCTWU, KaTo 3a uenta ce
CbCTaBs MNPOTOKON OT TexXHMYecka KOMUCUS,
CbCTaBeHa oT cneumanucTmu oT
avarHoctmpawarta dupma, oT  dwupmata-
cobcTBeHK Ha obopyaBaHEeTO U KOHTPOSHO-
TEXHUYECKUTE OpraHu.

Mpu Hanuuune BLB hnpmaTa-cobCTBEHUK HA
HAKONMKO eanHuum (rpynn) obopynBaHe OT
€aAVH 1 CbluM Tunopasmep, BbBeOEHW B
ekcnnoaTtaums €4HOBPEMEHHO n
eKkcnroaTmpalin ce npu egHaksu yCrioBUS U C
€[HaKBO O0TpaboTeHO BpeMe, HenpesuLlaBaLLo
HOpMaTMBHUA pecypc, To B paboTHaTa
nporpama MOXe  Ja ce npeasuamn
onpeaensaHeTo Ha OCTaTbYHUA pecypc Mo
pesyntatuTe OT MbIfHUA KOHTPOM 3a eAHa unu
HAKONMKO eauHuun ot obopyaBaHeTo MU
YaCTUYHMS  KOHTPON Ha OCTaHanute C
obobLiaBaHe Ha pe3ynTaTuTe 3a uganaTa rpyna
OT AuarHoctuumpaHoto obopyasaHe. [pu
oTpaboTBaHe Ha o00OpyaBaHETO, pPaBHO Ha
HOPMaTUBHUA pPecypc WM HagBuLIaBaLlO ro,
cnefBa KOHTpONMpaHe Ha BCAKa eauHuua
obopyasaHe B NbrieH obem.

Pesyntatute oOT KOHTpona ce odOopMAT
nooTAenHo 3a BCcekun Bug (MeTon) 3a KOHTPON
C oThenHn aktoBe (KapTu, MNPOTOKOMWN) C
ykasBaHe Ha YCTaHOBEHUTE  TEeXHU4YEeCKM
XapakTepucTukn Ha Bb3nuTe (OgetannuTe,
mMatepuanuTe) u oTKpuTUTe OedekTn B TaX.
3aknto4eHneTo 3a pesyntatute oT
anarHocTukata TpsaAbBa ga BKOYBA BCUYKK
MaTtepuanu no npoBeAeHNs KOHTPON U N3BOau
3a Bb3MOXHOCTUTE 3a BesonacHa
eKkcnnoaTtaumsa Ha obopyaBaHeTo.

OnpepensiHeTo Ha TEXHUYECKOTO
CbCTOSIHME Ha rasonposoguTe ce
OCblLeCTBABA MOCPEeACTBOM CpaBHSBaHe Ha
ODENCTBUTENTHUTE CTOMHOCTM Ha NapameTpuTe
Ha TEeXHUYECKOTO CbCTOAHUE C KPUTUYHUTE
CTOMHOCTW, CbOTBETCTBALLUM Ha napameTpute

while developing in the process of
monitoring of the equipment of
typical defects and damages they
must also be included as additional
nepredviteni  activities  for  this
purpose shall be drawn up by a
technical committee composed of
experts from diagnosis firm, firm-
owner of the equipment and
technical control authorities.

In the presence of the firm-owner
of several units (groups) equipment
of the same size, put into operation
simultaneously and are operating
under the same conditions and at the
same time worked, exceeding
regulatory resource, the work
program may provide for the
allocation of the remaining resource
on the results of the full control of
one or several units of equipment
and partial control of the rest of
summarizing the results of the entire
group of diagnosed equipment. In
working out of equipment equal to or
exceeding regulatory resource it
should control every item in full.

The results of the control are
formed separately for each type
(method) for control with separate
documents (maps, reports) indicating
the established technical
characteristics of units (parts,
materials) and open defects in them.
The conclusion of the results of the
diagnosis should include all relevant
materials controls and conclusions of
seats for safe operation of
equipment.

Determining the technical
condition of pipelines is performed
by comparing the actual values of
the parameters of the technical
condition  with  critical  values
corresponding to the parameters of
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Ha rpaHN4YHOTO CbCTOAHME.

2. TEXHUKO-TEXHOJTIOIMMYHHA
NMAPAMETPU 3A OLUEHABAHE HA
TEXHUYECKOTO CBbCTOAHUE HA
rA30MPOBOOUNTE

Llenma Ha Hacmosiuwiama paboma e na ce

aHanuMaupa MeToaMkaTa 3a onpedensaHe Ha
OCHOBHMUTE napameTpu, Heobxoaumm 3a
OLEeHsAIBaHe Ha TEeXHWYEeCKOTO CbCTOsIHME Ha
rasonpoBoauTe.

2.1. OnpepensiHe Ha echeKTMBHOCTTA Ha
pabota Ha  eneKTpoxumMu4yHaTa
3awmta (EX3)

M3nckBaHnATa KbM enekTpoxMMmudHaTa
3awmTa cpelly Kopo3uss Ha noas3emMHuTe
TpbbonpoBoan M MeToguMTE 3a KOHTPON ca
OOLLOM3BECTHM U  LUMPOKO MPUNOXMMU B
npakTnkata. OueHsBaHETO Ha CbCTOAHNETO Ha
EX3 Ha onpegeneH ydyacTbK OT rasonpoBoja
Ce M3BbpLIBa NO CTEMNEH Ha 3aWUTEeHOCT Ha
yyacTbKa Ha rasonpoBoja:

e [lo OdwmxuHa - onpegena ce KaTo
OTHOLLUEHME Ha AbHKMHATa Ha yyacTbuuTe C
NoNApPU3aUMoOHEH WM 3awuTeH noTeHuman,
no-rondm OT HeobxoaumMuTe CcTaHOapTHU
/pernameHTupaHn/ CTOMHOCTM KbM obuwaTta
ObIDKMHA Ha pasrnexaaHus rasonposoa. pu
CbOTHOLLEHME MO-Manko OT eguHuua, creasa
Aa ce npoeepu paboToCnoCOOHOCTTa Ha BCEKU
npeobpasyBatefsl, aHOAHOTO  3a3eMsiBaHe,
NpoTeKTOpUTE M ApYruTe 3almTHN CpeacTsa.

e [lo epeme — onpegenda ce KaTto
M3paseHo B MPOUEHTM OTHOLWEHME Ha
CyMapHOTO Bpeme 3a HopmanHata paboTa B
YCTQHOBEH pPEXWM Ha BCUYKUTE 3alUUTHU
cpencrtea npe3 BpPeEMETO Ha ekcnnoartauus
KbM NpOOgbLIDKMTENHOCTTA Ha nepuoga Ha
pabota npu nmncatra Ha Heobxoanmus
NONAPU3aAUMOHEH WM CyMapeH 3aluTeH
noteHuman Kbm  o6bwoTO Bpeme  3a
ekcnnoataums. lNokasaTtenaT 3a 3aWMUTEHOCT,
KaTo KpUTEPUA 3a [PAHUYHOTO CbCTOSIHME,
TpsibBa ga e He noseye oT 95 %.

the state border.

2. TECHNICAL AND
TECHNOLOGICAL PARAMETERS
TO ASSESS THE TECHNICAL
CONDITION OF GAS PIPELINE

The purpose of this work is to
analyze the methodology for
determining the basic parameters
required to evaluate the technical
condition of the gas pipeline.

2.1. Determining the efficiency
of the electrochemical protection
(EChP)

Requirements to electrochemical
corrosion protection of underground
piping and control methods are well
known and widely used in practice.
Assessing the state of EChP of a
section of the pipeline is carried out
in degree of protection of the section
of the pipeline:

» Portrait - defined as the length
of the sections with a polarizing or
secure potential greater than
necessary standard / regulated /
values to the total length of the gas
pipeline. With a ratio less than one
should check the performance of
each converter anode grounding,
protectors and other protective
equipment.

* At the time - defined as the
percentage ratio of the total time for
normal work routines of all protective
equipment in time exploitation to the
duration of the work in the absence
of the required polarization or
additive protective potential to the
total time of operation. Indicator of
being protected as a criterion for
boundary condition must be no more
than 95%.
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2.2. OnpegensiHe Ha CBHbCTOSAHUETO Ha
M3onauusaTa Ha TpbbOonpoBoaa

KaTo kputepun 3a rpaHM4YHOTO CbCTOSAHUE

Ha wu3onaumaTa Ha  TpbbOompoBoga ce

M3non3Ba HeNnpekbCHATOCTTa, HanpevHuTe
noBpeau W CTOMHOCTTA Ha NPEexogHOTOo
CbNPOTUBNEHME.

OueHkaTa Ha CbCTOSAHMNETO Ha

N30MaUMOHHOTO MOKPUTME B AIMaTa BKMO4YBa
cnegHVUTE nNnapameTpu:

e Tun, MaTepuan Ha uM30onauusTa,
BbHLIHMAT BMA Ha MNOKPUTUETO (HanMumeTo,
pas3nosioXKeHNEeTO, MMoLWTa Ha HanpeyHuTe
noBpeaun), Xapaktepa Ha  MNOKPUTMETO;
(HannyneTo Ha nykHaTUHW, aebenuHaTta no
nepumMeTbpa, HanNnM4YNeTo Ha ooBMBKA);

e agxe3udTa, UMATO CTOMHOCT ce
onpeaens no onpeaeneHa MeToauka,

* ronemuHaTta Ha NPEXoaHOTO
CbMNPOTUBNEHME.

EnHoBpeMeHHO ce onpenensa oTHOCUTEn-
HOTO  €fIeKTPUYECKO  CbMNPOTMBIEHWE  Ha
3emMdATa B MECTOMOSIOXEHMETO Ha U3Kona.

CtonHocTTa Ha NpPexoaHoTo
cbnpotmBneHe R ce onpegena no
ornpeneneHa MeToauka, nnm ypes
MEroMmMeTbp C  KANMOOMHA ckana U
HanpexeHue 100 V.

CobcTosiHMeTo Ha N30MnaLMOHHOTO

NOKpUTME Ce oOueHsaABa Mo (PakTU4eCcKOTO
MPEXOAHO CbNPOTUBIEHNE R » B CpaBHEHME C
KputnuyHata (rpaHmyHata) Ry CTOMHOCT Ha
KpaHOTO MPEexo4HO  CbMpPOTMBIIEHME  Ha
Tpbbata-noysaTta. KpuTUYHOTO (rPaHMYHOTO)
NpPexogHo CbNPOTUBNEHNE Ha
ANarHoCTUpaHMSa y4acTbK Ha rasonposoja ce
onpenens ypes peluaBaHe Ha
TPaHCUEHOEHTHOTO ypaBHEHME:

2.2. Determination of the
insulation condition of the
pipeline

As a criterion for the border state
of isolation of the pipeline using the
continuity, transverse damage and
value of the transition resistance.

Assessment of the condition of
the insulation coating in the pit
include the following parameters:

 type of insulation material, the
appearance of the coating (the
presence, location, area of cross
faults) nature of the coverage; (the
presence of cracks, the thickness of
the perimeter, the presence of an

envelope);

* adhesion, whose value is
determined on a specific
methodology;

 the size of the transition
resistance.

Simultaneously determine the
relative electrical resistance of the
ground in the location of the trench.

The value of the transition
resistance R is determined by the
particular methodology, or by
megommetar with kilohms scale and
voltage 100 V.

The condition of the insulating
coating is measured at actual
transient resistance Rd¢ compared
with the critical (limit) Rk final value
of transient resistance of the pipe-
soil. Critical (limit) transient
resistance of diagnosing pipeline
section is determined by solving the
transcendental equation:

2 - m—ﬂh[ wh(D - h)R, } )

z

KbAETO P € OTHOCUTENHOTO ENEKTPUYECKO
CbMNPOTMBNEHME Ha noyBaTa, Q X m;

D - BbHLWIEH AnaMeTbp Ha TpbbonpoBoaa, m;

H- pbnboyMHa OT nNOBLPXHOCTTA Ha

D2H . 04.107°

where p; relative electrical
resistance of soil, Q x m;
D - outer diameter of pipe, m;

H - depth from the surface of the
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3emMsiTa OO ropHarta
Tpbbonposoaa, m;
h — nebenvHa Ha cTeHaTa Ha Tpbbarta, m.

obpasyBalia Ha

YpaBHEHMETO Ce pellaBa yYpe3 MeToda Ha
nogdvpaxe Ha CTOMHOCTTA Ha Rk,
ocurypsiBalla paBeHCTBO Ha ndBaTta U gsacHaTa
YacTu Ha ypaBHeHMeTOo ¢ To4YHocT 0,5.

Ako dakTnyeckarta CTOMHOCT Ha
NPEexXoaHOTO CbMPOTUBIIEHNE € No-Manka oT
kputudeckoTo ( Ry <R ), ce npasu n3sopa 3a
nbfHata pgerpagauysi Ha M30MauUMOHHOTO
nokpuTune Ha  JageHus y4yacTbk  OT
Tpbbonposoaa.

Ako 2R 3*Rgp3Ry, TO nokputmeTto ce
HaMMpa Ha rpaHMuaTa Ha  3aluTHUTE
csonctea. Ako R 4 > 2 R« n nma camo nacusHa
3almTa Ha rasonpoBoga, TO Ce npecmsaTta
OCTaTbu4HUS CpOK Ha paboTa Ha
N30MaLMOHHOTO NOKpUTHE.

Mpn onpegensHe Ha W30MALMOHHOTO
NOKpUTUE Ha y4YaCTbKa Ha rasonpoBoja, KaTo
HanNbMAHO Aerpagupallo UM Hamupallo ce Ha
rpaHvuaTa Ha 3aluTHUTE CBOWCTBA, B Criydau
Ha WKOHOMMYECKa uenecbobpasHOCT ce
onpeaens Kopekuus Ha pexuMmuTte Ha paboTa
Ha pgenctBawmTe yctaHoBkm EX3, a npwu
He4oCTaTbYHOCT Ha NpPeanpueTnuTe MepKn — 3a
YCTPOMUCTBOTO Ha rasonpoBoga C AOMbIIHK-
TEeNHM NacMBHU N aKTMBHU cpeacTea 3a EX3.

Mpn wuKoHOMMYEcKa HeuenecbobpasHocT
Ha [OOMbMIHUTENHUTE 3alUUTHU MepPOonpUATUS
ce onpegendar MeponpusaTMda no 3awmraTta Ha
noKanHnTe 30HU U OCTaTbYHNA CPOK Ha paboTa
Ha rasonpoBoja Ce npecMmdatra C OTYMTaHe Ha
NPOrHo3MpaHoOTO HamaneHue Ha gebenuHaTta
Ha cTeHaTa Ha Tpbbata B pesynTar Ha
KOpo3udaTa, U3KNKYBankn 3alMTHUTE CBONCTBA
Ha n3onauusTa.

2.3.OnpepensitHe Ha CcTeneHTa Ha
KOPO3MOHHUTE NOBpeaAu Ha MeTana

KaTo kputepum 3a rpaHMYHOTO CbCTOSIHME
Ha TpbbaTa ce npuema npoxogHaTa
KOpO3MOHHaA MoBpega WM ocTaTbyHaTa
pebenuHa Ha cteHaTta Ha TpbbaTa, KOATO He

ground to the top forming the
pipeline, m;
h — wall thickness of the tube, m.

The equation is solved by the
method of selected but the value
of Rk, ensuring equality of the left
and right parts of the equation with
accuracy 0,5.

If the actual value of the transition
resistance is less than the critical
(R ¢ < R), finding that the complete
degradation of the insulating coating
of the section of the pipeline.

If 2R«3R 3Ry, it cover located
on the border of the protective
properties.

IfRgy> 2Rcand there are only
passive protection of the pipeline, it
calculates the remaining term of
operation of the insulating coating.

In determining the insulation cover
the section of the pipeline, fully
degrading or on the border of the
protective properties, in the case of
money is determined correction of
the functioning of existing
installations EChP, while failure of
the measures taken - the structure of
the pipeline with additional passive
and active means of EChP.

In economic appropriateness of
additional protective measures are
defined events in defense of local
areas and the remaining term of
operation of the pipeline is calculated
taking into account the projected
reduction in the thickness of the trub
due to corrosion exclude the protec-
tive properties of the insulation.

2.3. Determine the extent of
corrosion damage to metal

As criteria for boundary condition of
the pipe is assumed passage
corrosion damage or residual
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forycka ro-HaTaTblUHa ekcnnoartauus Ha
rasonpoBofa OT YCrnoBuATa 3a ocurypsiBaHe Ha
AbnrotpanvHocT (dowur. 1).

BATECTAH

®ur. 1. NoyncrteaHe n AnarHocTuka

Ha y4acCTbK OT MarmcrtparieH raaonposo

thickness of the pipe wall which
prevents further operation of the
pipeline  conditions to ensure
durability (Fig. 1).

Fig. 1. Cleaning and diagnostics section of the highway gas pipeline

BnusiHMETO Ha KOPO3MOHHOTO W3HOCBaHE
BbpXy rOfieMMHaTa Ha OCTaTb4yHUS CPOK Ha
pabota Ha TpbbaTa Ha rasonpoBoga ce
onpenens 4ype3 npecMmsTaHe Mo onpegeneHa
MeToAMKa.

Influence of corrosive wear on the
size of the remaining term of
operation of a gas pipe is determined
by calculating a particular
methodology.

®Pur. 2. MarHuTeH geeKkTockon 3a HaaTbXXHO HaMmarHuTBaHe
Fig. 2. Magnetic flaw detector for longitudinal magnetization

Mo pesyntatute OT MPECMATaHETO ce
onpeaens Bb3MOXHOCTTA 3a MO-HaTaTblUHA
eKkcnroatauusi Ha rasonpoBoga, KakTo 6es3
N3BbPLUBAHE Ha PEMOHT, Taka W Mpu YCroBUs
Ha npoBexdaHe Ha PemMOHT No MeToda Ha
abpasuBHOTO MOYWUCTBAHE WM 4Ype3 Apyru
AOMNYCTUMUN PEMOHTHM METOAN.

On the results of the calculation is
determined possibility of further
operation of the pipeline, as without
repair, and in terms of conducting
repair method abrasive cleaners or
other eligible repair methods.
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®dur. 3. lNpodunomep 3a gnarHocTmka Ha TpbOonpoBoa
Fig. 3. Profilers Diagnostic conduit

2.4. OnpepensiHe Ha Ka4vyeCcTBOTO Ha
3aBapb4yHUTE CbeAUHEHUA

AKO B npoueca Ha ekcnnoaTauusi He ce
3abenassgar TeyoBe  Npe3  3aBapbyHUTE
CbeAVMHEHMS UM TeXHM  NPONycku,  TO
CbeANHeHuaTa ce npuemart 3a FroAHW U He ce
N3BbpLLBA TsIXHaTa NpoBepka.

AKO 3aBapbyHOTO CbeauHEeHue e nonagHano
B 30HaTa Ha wWaxtata M B npoueca Ha
ekcnnoaTtauuMss ca ©unu OTKpUTM noBpean B
YyenHus (cTpoutenHmns) nnm 3aBOACKUA
(HagNbXeH MM cnupaneH) 3aBapbyeH LueB, a
CbLLO € OTKPUTO, Y€ BDBHLIHUAT UM BWUL He

CbOTBETCTBa Ha M3NCKBaAHUATA Ha
HOPpMaTMBHUTE OOKYMEHTMWN, 3aBapbyHOTO
CcbeaunHeHne noanexu Ha npoBepkKa no

meToauTe 3a 6e3paspylumTeneH KOHTPOSn B
CbOTBETCTBME C YCTAHOBEHNTE HOPMM.

2.5. OnpepensiHe Ha (U3NKOMEXaHUYHUTE
CBOMCTBA Ha MeTasna Ha Tpbbourte

Mpn npoabrmKMTENnHa ekcnnoataums Ha
rasonpoBsoga Bb3HMKBAT aerpagaunoHHu
M3MEHEHNA Ha CBoOMCTBaTa Ha MeTana Ha
TpbOUTE, B TOBA YUCIIO:

* HamangaBaHe Ha NMacTUYHOCTTA,
u3passBawlo ce B nNpubnukaBaHe  Ha
CTOMHOCTUTE Ha rpaHuuaTta Ha npoBriadyBaHe Ha
MeTana S; W BPEMEHHOTO CbNPOTUBIIEHME Sg;

* HamansiBaHe Ha ygapHarta akocT a, (KCU).

Honyctumnte CTOMHOCTU Ha w3bpoeHute
Kputepumn, oTHeCeHU kbM Temnepatypa 20°C,
3a TpbbM OT HUCKO BbBIMNEpogHa CTOMaHa,
TpsibBa ga 6baat B rpaHuuuTe:

2.4. Determining the quality of

welded joints

If during the operation no
noticeable leaks in welds or their
deficiencies, the compounds are
considered to be fit and not carry out
their inspection.

If the weld is caught in the area of
the shaft and during the operation
were found damaged in the front
(construction) or factory (longitudinal
or spiral) weld, and also found that
their appearance does not match the
requirements of the normative
documents the weld is subject to
testing methods for non-destructive
testing in accordance with
established standards.

2.5. Determination of physical
and mechanical properties of
the metal pipe

In continuous operation of the
pipeline occur degradation changes
of the properties of the metal pipe,
including:

» reduction of plasticity manifested
in approaching the values of the
yield stress of the metal s; and
temporary resistance Sg;
 reduce the impact strength a, (KCU)

Limit values listed criteria referred
to 20 ° C, for pipes from low carbon
steel, should be in the range:
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S ch/s B <O,9,

a up(KCU)a0c < 30 Jiecm?.

daKTUYeckMTe CTOMHOCTU Ha  U3MKO-
MEXaHWYeCcKMTe CBOWCTBA Ha MeTana ce
onpeaensT:

St , Ssp — N0 BAC, 1 NO U3KNYeHne, Ypes
npecMsiTaHe Ha CTOMHOCTUTE Ha TBbPAOCTTa,
NOsy4YeHN Ype3 MpeHOCMM TBbPAOMEP WK
KOepLuMTUMETDbP Mo onpeaenieHo METOANKA;

anp ( KCU ) - (ynapHaTa SIKOCT haKTMyecka)
— ype3 npubopeH 6e3paspylumTeneH MeToa unm
ype3 paspywmTeneH MeToa;

S ud (NpbCTEHOBUAHO HanpexeHue
dakTnyecko) - upe3  npubopeH  6e3-
pa3pyLlimMTeneH MeToa MAKn Ype3 npecMaTaHe no
¢opmyna.

paHmMyHaTa pgonyctMmMa  CTOMHOCT  3a
dakTUyeckmuTe nNPbLCTEHOBUAOHU HaNpPEXeHUs
(Swup) B CTeHaTa Ha rasonposofa Tpsibea aa
6bae He noseve oT 0,75 Sr.

Actual values of physico-
mechanical properties of the metal is
determined:

S+, Ssp — BDS and, exceptionally,
by calculating the values of hardness
obtained by portable solid example
or factor meter defined methodology;

awp ( KCU ) - (impact strength
factual) - Indicated by nondestructive
method or by the method of the
destructive;

Swe (ring voltage actual) - by
utensils or nondestructive method by
calculating a formula.

Border limit for the actual ring
voltages (Swe) in the wall of the
pipeline should be no more than 0,75

®dur. 4. PemoHTMpaHe /nogMsiHa/ Ha y4acTbK OT ra3onpoBoj crief AnarHocTuka
Fig. 4. Repair / replacement / section of a pipeline after diagnosis

3. 13BO4

Mpu gocturaHe oo rpaHMyHaTa CTOMHOCT
Ha KOWTO M da € OT MOCOYeHUTe Mo-rope
KpuTepuu, yyacTbka OT rasonpoBoja
cnega  pga ©O6bae  peMOHTUPaH  vnu
NOAHOBEH Ype3 MOBTOPHO MosfiaraHe /cMAHa
Ha TpvbuTe/ (dur. 4).
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3. CONCLUSION

When reaching the limit of any of -
above criteria, the section of the pipel
should be repaired or renewed by relayir
replacing pipes / (Fig. 4).
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