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CGenerally it can be stated that the information contained in the replies
was not consistent in quality. |If, for exanple, frequency of naintenance
actions was asked, some of the replies only stated "YES'. It was thus
relatively difficult to analyse the information

Neverthel ess, it should be said that the answers received - even when the
sanple was relatively small and not representative - can be usefully
general i zed, as these represent answers both fromcountries with a very old
gas industry and fromcountries with a relatively recent gas history.

An analysis of the replies has shown that there are plenty of areas of
gas transm ssi on pipeline mai ntenance where the conceptions are relatively
honmogeneous in the countries that conpleted the questionnaire. On the other
hand there are several areas where the meanings are absolutely different.
Such itens are marked by an asteri sk.

The synthesis of entries received and anal ysed is presented in the sane
structure as the questionnaire.

1. Regul ar Mai nt enance of Pipelines
1.1 The phil osophy of maintenance (1.1.1 to 1.1.3)

CGenerally in the majority of countries there is no systemof maintenance and
checking of pipelines in order to determne the age of pipeline. Only in
Cermany is there a systemof Pipeline Integrity Managenent, covering the age
of pipeline as one of the integral factors of pipeline reliability eval uation.
In the Czech Republic greater attention is paid to old pipelines but it is not
a conplex programme. In Croatia pressure tests are performed on ol der

pi pel i nes, as well as neasurenent of wall thickness and coating checking.

There is no exact relation between the lifetinme of the pipeline fromthe
techni cal and economical (rem ssion) point of view

In all countries there exists a legislative systemfor operation, naintenance
and checking of high-pressure gas pipelines which |evel varies between the | aw
and the order of mnistry (State departnent). Some countries are planning to
use European Standards.

1.2 Pi pel i nes mai nt enance

1.2.1 Survey of the right of way (r.o.w)

.1 wal ki ng
The interval varies fromevery week, 2x a nonth to 1x a year.
Russia reports fromonce a day to once a year. No interval is
significantly preferred

.2 driving
The interval from1lx a nonth to 4x a year, usually only in risk
areas, Italy and CGroatia 1x a week. Russia reports frequency
fromonce a day to once a nonth
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.3 using of helicopters
Usual ly 1x or 2x a nonth, generally only on inportant lines. In
Italy 1x a week on the principal transm ssion pipelines.

.4 clearing of the r.o.w and accesses to the plants
Oly when needed, an interval 1x in 2 years would seemto be
enough.

.5 detection of |eakages (which instrunments are used)
Preferably the flane ionized detector (FID based instrunents are
used, the checking is perforned usually during a wal ki ng survey.
In Russia | aser detectors fitted on helicopters are al so used.
Inltaly, in particular cases only.

Cenerally it should be stated that a wal king survey is regarded as a detailed
but not the nost inportant neans of condition evaluation. Checking of the

pi pel i ne nei ghbourhood (mainly due to digging activities) is generally nmade by
hel i copter, above all on main pipelines. The r.o.w. clearing, used in the
past every year, has changed to a nore flexible system usually once every two
years.

1.2.2 Survey of |and-slides areas, and howit is perforned

.1 geodetical neasurenents
The Czech Republic reports interval 2x a year, S ovenia and
Croatia as needed; generally there is an effort not to lay the
pi pel i nes on unstable areas, e.g. in Germany and Pol and t he
pi pel i nes are constructed on unstable areas only in the case of
underm ned areas. In Italy nmeasuring is performed by
i ncli noneters.

.2 neasurenents on pipeline in unstable area and net hods used for such

nmeasur enent s

Ceneral |y geodeti cal measurenents are used or conti nhuous
nmeasur enent of stresses in pipeline by stable nounted strain-
gauges. In Russia heat sensors are used. Qoatia perforns
pressure tests by water or inert.

.3 regul ar systemof stabilization of |land slide area
Hungary stabilizes unstable areas by plastic net and grass,
Croatia by grass only. In Italy, regular systens are drai nage of
water and retaining structures. Drainage of water is carried out
by snmal | ditches and by underground draining trenches. Retaining
structures usually used are concrete bl ock walls and gabion
walls. Simlar nethods of stabilization are used in Russia.

Cenerally it is preferred not to lay the pipelines on unstable areas. |If
construction on such areas is necessary, the pipeline is usually checked, in
nost cases by geodetic nethods. Stabilization of soil is not generally used.

1.2.3 Survey of inundated areas
Only Gernany perforns regul ar checking (3x a year). Ooatia and Russia
when needed.
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1.2.4 Checking and mai ntenance of river and/or road crossings
.1 bridges
(*) The interval has a wide variability fromlx a week to 1x a year.

Mai ntenance is performed on the basis of the results of checking.

.2 underwater crossing
The interval varies fromlx a year to 1x in 5 years. In ltaly
fromevery 6 nonths to every 5 years the depth of the river
bottomis checked.

.3 casings
The interval varies fromlx a year to 1x in 5 years, typical is
1x a year.

1.2.5 Keeping of records on conputers
.1 statistics
Typical is yes. In lItaly and Pol and PCs are not performed for
regi stration and statistics of naintenance.
.2 working orders
Typical is yes, nainly often used types of orders. In Poland
general 'y wi thout using conputers.

1.3 Cathodic protection (CP) and insulation of the pipelines

1.3.1 Measurenents of CP potential (nethod used)
Al the countries report neasurenents using Qu/ QuSO . reference cell
interval varies in normal conditions from12x a year to 1x a year, in
Italy every nmonth. In areas with heavier corrosion conditions (stray
currents) 1x a nmonth. In Italy 24 hours CP potential neasurenents are
conducted on a nmonthly to 4-nonthly basis.

1.3.2 Survey of insulation status (nmethod used)
For coating status checking several nethods are enpl oyed, beginning wth
sinpl e conparison of CP current in different ages of pipeline and
continuing with Pearson survey, close internal measurenent or DC
gradi ent neasurenents, thickness testing etc.

1.3.3 Provision nade if error is found on

.1 pipeline and casing in touch
repair in maxi rum3 years

.2 influence or interference of another facility
application of electric drainage in the case of influence or
interference of railway lines. |In the case of another facility
interference, first an electric survey is performed to define the
gravity then a provision is performed such as coating
strengt hening or nodification of the CP system

.3 interruption or reduction of CP current
find a fault and repair. In Poland experinents with renote
nonitoring are in course.

.4 diode breakdown in the draining installations
repair or replacenent of unit.

.5 significant insulation damage (what criterion)
repair (only Goatia referred a criterion of significance - nore
than 100 m? the renaining countries nade no coment).
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System of CP checking is generally based on potential measurenent; commonly a
criterion of -0.85 V against Cu/CuSO, is respected. For coating integrity

eval uation, several nethods are used; typical is Pearson survey. Mbdern
quantitative nethod is not preferred.

1.4 Mai nt enance of section and branch-off val ves (SBV)

1.4.1 Regular control of SBV operation

.1 local contro
Usual |y 4x a year, (roatia 1x a week, Russia 1x a nonth, Italy 1x
a year

.2 renote control
The interval varies fromlx a nmonth to 1x a year, the nost used
interval is 1x a year. In Poland it is not presently used.

.3 line damage autonatic shut-off system check-up
The interval varies fromlx a nmonth to 1x a year; the nost used
interval is 1x a year. In Italy such devices are not used

1.4.2 SBV instrumentation equi pmrent contro
Interval from2x a nmonth to 1x a year; but 1x or 2x a year prevails. In
Pol and periodically and occasionally if there are indications.

1.4.3 Control of tightness (nethod used)
1x or 2x a year checking of external tightness (flanges, inpulse
pi ping). Tightness of closed valve is checked only in the case of fault

of valve. In Italy every 2 nonths on renote control SBV, 1x a year on
| ocal control SBV. Checking of tightness is perfornmed by ultrasonic gas
det ector.

General ly the mai ntenance of SBV is carried out at six-nonthly or yearly
i nterval s.

1.5 Speci al winter operations on distribution facilities

1.5.1 Pigging and neasuremnent of dew point of water in gas (nethod used,
tolerable limt)

The system of no special pre-wnter pigging prevails. In Italy dew
poi nt is measured continually at border station. Tolerable limt is
80 ppm Russia reports daily neasurenent.

1.5.2 Control of hydrate formation (drying/inhibiting/other nethod).
Inhibiting of hydrate formation is normally used. Only Croatia reports
drying of gas on system i nput.

1.5.3 Inhibition of hydrate formation
Met hanol injection is exclusively used. Italy does not report.

Conpared with recent tines, special pre-winter preparation is no |onger used.
If pigging is perfornmed, the nmain reason is for inproving the pipeline
hydraulic properties. Eventual hydrate formation is controlled by methano

i njection.
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1.6 Mai nt enance of electric installations and groundi ng

1.6.1 Control of electric installations
(*) Intervals vary in wide scope froml1x a nonth to 1x in 5 years. An
i nterval of 1x a year prevails

1.6.2 Measurenents of the groundi ng system of the above-ground installations
Interval fromlx a year to 1x in 5 years. 1x a year prevails.

1.6.3 Check-up of the gas ranp in a boiler-roomand control of the punp drive
(*) Interval fromlx a nonth to 1x a year. |Italy does not report.
Russia reports daily visual check

The interval of electro-installation checking and mai ntenance varies very
widely. It might also be the result of a different definition of nornmal
operation measurenents and speci al naintenance checking in different
countries.

1.7 On-line internal inspection

1.7.1 System
There is undoubtedly a prevailing systemof nore or |ess incidenta
i nspections, e.g. ad hoc inspections of pipelines where there are sone
operational questions or problens. Only Germany, Italy and the Czech
Republic report a higher frequency of inspection of ol der pipeline.
Coatia and Pol and have not yet used internal inspection. S ovenia has
used only internal geonetrical inspection

1.7.2 Frequency
As other reasons for on-line inspection pipeline than the regul ar
interval are used, it is not possible to conpare intervals used. Only
the Netherlands refers to framed system where an on-line inspection is
done on every 100 kmpart of pipeline roughly 1x in 5 years. |In ltaly
the frequency is fromilx in 3 years to 1x in 5 years.

1.7.3 Type of on-line vehicle used
Inall the countries a nagnetic flux | eakage nmethod is used.

Until now, internal inspection has been used as a nmethod for checking the
situation of pipelines in special cases rather than as a means for regular
checki ng of the pipeline system

2. Mai nt enance of technol ogi cal equi pnment

2.1 Gas dehydration plant

The gas dehydration plants (in gas transm ssion systens) are operated only in

Cermany, Hungary and Oroatia. The frequency of technol ogi cal equi pnent
mai nt enance was reported only by Groati a.
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Measur enent of dew poi nt

2x a year. Russia reports daily by cal cul ati on.

Chr omat ogr aphi ¢ anal ysi s

2x a year. Russia reports 1x a day at points of gas transfer for
export.

Check-up of glycol regenerati on equi prent

1x a year

Servicing of glycol punp

1x a year

Control of working parameters of conpressors and equi pnent
1x a year

Gas preparation and conpressor plant

Check-up of val ves

(*) Function is checked at frequencies in wide intervals from1x a nonth
to 1x a year. The Czech Republic reports visual checking 1x a day.
Lubrication of val ves

Intervals fromlx a nonth to 1x a year. 4x a year prevails.

Check-up of regul ation val ves

(*) Intervals fromlx a day to 1x a year

Check-up of vessel s under pressure

Intervals fromlx a year to 1x in 5 years. Longer ones prevail. Poland
reports additional obligatory supervision by the State Pressure Vessel

I nspecti on.

Saf ety val ves contro

Intervals fromlx a nonth to 1x in 4 years. 1x a year prevails.

Al arm equi pnent control

Intervals fromlx a week to 1x a year. 2x a year prevails.

Fire protection system checkup

Intervals fromlx a nonth to 1x a year. 4x a year prevails.

Ant i - ponpage protecti on system of conpressor check-up

The nost typical interval is 1x a year. In ltaly, every 3 nonths.

Checki ng and mai nt enance of valves, regulators and security systens is carried
out generally 2x or 4x a year, which can be cited as a proof of high quality
of these systens conpared with the situation some years ago

2.3

2.3.1

2.3.2

2.3.3

Cool i ng system

Vi sual investigation

The interval 1x a day prevails. In ltaly 1x a year.

Wr ki ng paraneters control

The interval 1x an hour prevails (as a part of conpressor station
control constant mneasuremnent al gorithm.

Pressure drop neasur enment

Drop is permanently nmeasured in Germany, the Netherlands and Russia (no
interval nentioned). Ooatia and Italy report an interval of 1x

2 hours.
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2.3.4 COooling system cl eaning
.1 external surface
CGenerally from4x to 1x a year
.2 internal surface
Usual |y only when needed (when a high pressure drop occurs).
Coatia reports regularly 1x a year
2.3.5 Ceneral repair (criteria applied)
The majority of countries report general repair only in the case of
| eakage; neverthel ess the Netherlands refers to an interval of 20 years,
and Croatia general repairs after 25,000 operational hours of relevant
conpr essor.

The coolers are not held to be a part of conpressor station needing
extraordinary care. The only exception is permanent checking of out put
tenperature as a part of conmpressor station control algorithm

2.4 Conpressors units
Ceneral part

2.4.1 Phil osophy
The majority of countries report systens of nai ntenance based on
producers' reconmmendation, usually on limts of the operational hours or
the cycles start/stop. The Czech Republic reports partial application of
on-conditions system when necessity of control or naintenance is
deci ded mainly on diagnostics results. Poland reports that
manuf acturers' instructions are nodified depending on condition and
experi ence.

Part mmi nt enance and intervals

2.4.2 Lubrication system check-up
(*) Intervals ranging from12x a day to 1x after 8,000 operationa
hours are reported. Russia reports that the |ubrication systemis under
continuous automatic nmonitoring. The extent of works probably varies
consi derabl y.

2.4.3 Systemof check-up and naintenance if tine based
(*) Because there are very different types of machines, the data are not
conpar abl e; for exanple, the sane operation on Solar nachines is
recommrended after 8,000 hours; on Nuovo Pignone after 32,000 hours. In
Italy Jet conpressor units check-up is perfornmed every 6 nonths or 4, 000
hours operational time. Mintenance is on condition and on the type of
unit.

2.4.4 Regular diagnostic system (type, intervals)
The Czech Republic and Hungary report an interval of 2x a year. Methods
used are vibrodi agnostics, tribochemstry and flue gases anal ysis.

2.4.5 Statistics of disturbances
.1 for servicing coordination - used by Groatia, the Czech Republic,

CGermany, the Netherlands, Italy and Russia, mainly for spare parts
reservation

.2 used for discussion with manufacturers by all the operators.
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3. Regul ar mai nt enance on neasurement and regul ati on system ( MRS)
3.1 Mai nt enance of MRS

3.1.1 Check-up of MRS and |ines adj ustnment
Intervals from1lx a nonth to 4x a year
3.1.2 Adjustnent of regulation and protection systens
Intervals from6x a year to 1x a year
3.1.3 Restoration of vital parts of MRS
(*) The Czech Republic and Hungary report restoration based on results
of control neasurenent; Turkey after reaching the operation hours limt.
Slovenia at an interval of 1x after 5 years; Ooatia 1x a year; Italy
and Russia only when necessary.
3.1.4 Measuring equi pnent control
Al the countries referred to follow laws or standards in this area. In
Italy there is no State official order
.1 orifice
Intervals from3x a year to 1x in 2 years
.2 turbine nmeter
(*) Intervals in wide range from2x a year to 1x after 8 years.
Inltaly it is not used. 1In Russia not actually performed yet.
.3 rotating piston neter
Only the Czech Republic - 1x a year
.4 vibration gas neter
Only Hungary - 2x a year. Poland not used. In Russia not
actual |y performed yet.
.5 ultrasonic gas neter
No intervals referred to. Poland not used. In Russia not
actual | y perforned yet.
.6 nechani cal corrector
(*) Wde range of intervals - from2x a year to 1x in 5 years.
Pol and not used. In Russia not actually perforned yet.
.7 electronic corrector
(*) Wde range of intervals - from1x a nmonth to 1x in 5 years.
2x a year prevails. In Russia not actually performed yet.
.8 control and calibration of pressure, tenperature and ot her
i nstrument ati on equi pnent and transducers
(*) Wde interval range - from1lx a nonth to 1x in 5 years.
CGermany reports for all the types of measuring devices intervals froml1x a
week to 1x a year.
Croatia uses for all the types system
- visual checking 1x a week
- function checking 1x a nonth
- official recalibration 1x in 5 years.

The intervals reported are in a very wide range, clearly indicating the need
for a unified standard (for exanpl e European Norm, above all for
recalibration intervals.

3.2 Control and adjustnent of the station telenetry indicators
The interval 2x a year is conmmonly used. In Russia 1x a year.
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3.3 Control and adjustnent of MRS of heating system and heat exchangers
The interval 2x a year is commonly used. In Italy 6x a year, in Russia
1x a year. Poland reports that heating systens in bigger reducing
stations are supervised by telemetry, smaller ones are inspected
periodically with intervals usually of one week.

The operational stability of recent systems had nade it possible to enl arge
the interval between checking and adj ustnment of devices to 6 nmonths, which is
now conmonly used

3.4 Border station control

3.4.1 Visual check-up of installation
Intervals fromlx a day to 1x a nmonth. Poland reports accordingly to
the proper contract clause.

3.4.2 Control and adjustnent of measuring equi pnent
Intervals froml1lx a nonth to 2x a year. Poland reports accordingly to
the proper contract clause.

3.4.3 Conparative control of the neasured gas quantities
Commonl y the bal ance input/output or input/selled volune are used. In
Italy by doubl e measurenent and cal culation lines. 1In Poland in
new y-built stations orifice and turbine neters are in line.

Checki ng and recalibration of devices on border netering stations comonly has
a higher frequency conpared to the other measuring devices. This is due to
the [ arge vol unmes neasured.

4, Ceneral information on systens used for registration and statistics of
mai nt enance and dameges

In general use are the systens of faults and nai ntenance data stored in
bot h paper and conputer form They are usually stored in chronol ogi ca
order.

4.1 The planning and control of the maintenance system based on speci a
software on PCis w dely used

4.2 Frequency of damages to pipeline system
The majority of countries do not report concrete data. The Czech
Republic reports once every 10 years; Hungary 2x a year. Slovenia 5x in
10 years, but the extent of damage to the pipeline systemis not
reported.

4.3 Sour ces of damage of high pressure nmain gas pipelines
.1 danmages of cathodic protection, defective CP system
Yes (Oroatia, Czech Republic, Slovenia, Russia)
.2 mechanical by "third party”
Yes (except Turkey)
.3 agricultural activities
Yes (OGroatia, Germany, Netherlands, Italy, Russia)
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.4 natural causes (land-slides, earthquakes, etc.)
Yes (Czech Republic, Turkey, Italy, Russia)
The Czech Republic reports also the microbial-induced corrosion

G adual change of pipeline and MRS gravity control (with ageing)
Croatia perforns pressure tests by water or inert gas on old pipelines,
wal I thickness measurenent and coating checking. The Czech Republic and
Cermany report a higher intensity of on-line inspection on older nain
pi pelines. The Czech Republic performs hydrotesting (stress-test) on
sel ected ol d pipelines. Gernmany uses a higher frequency of close

i nterval neasurenent of cathodic protection potenti al

("I'ntensi vmessung”) on old pipelines. Italy reports that the

mai nt enance system does not depend on the age of pipelines and MRS.
Russia reports that a conplete inspection is nmade for old pipelines and
the appropriate deci sions are taken.

El i m nati on of disturbances and damage

Technol ogi cal programres for elimnation of damages

Yes (all countries)

Desi gn system nodi fication on operation and nai nt enance know edge

Yes (all countries)

Safety instruction for the gas pipelines systens

Yes (all countries)

Trai ning of danage repair team

Yes (all countries)

On-duty at hone

Mai nly yes (all countries except Cernany)

Responsi bility of chief on duty

This responsibility was not specified by the mgjority of countries. In
the Czech Republic the chief on duty has a responsibility to stop the
transm ssion of gas. In Hungary the chief on duty has a responsibility
to decide if and by what neans the repair should be done. In Russia
responsibilities are defined in the duty instructions.

I nformati on systemfor people

Yes (all countries). Italy does not report

Cooperation with public organizations in the case of pipeline breakdown
(police, firemen etc.)

Yes (all countries). Italy does not report

Repai rs pi pelines under pressure (nethods used for tenporary and for
stabl e repair)

Al countries report using different types of repair sleeves, both
wel ded and screwed, nade fromsteel or a conbination steel/epoxy; in
Russia also with magnets. Only Groatia states themas tenporary.

Pol and does not report.
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Exchange of experiences

The majority of countries stated an interest in exchanging the
experi ence on regul ar checking systens of pipeline and MRS, also on risk
el i m nation programmes.

The majority of countries did not show any interest in exchanging the
experience on pipeline failures causes and statistics.

No country has reported any general renark.
System of European Standardi zation

El aborati on of European standards is in progress at this tine.
Standards are created within the franmework of Technical Conmittees CEN
(European Commttee for Standardi zation * Comté Européen de

Normal i sation). EU and EFTA countries are represented in Techni cal
Commttees. The Technical Committee No. 234 with its Wrking G oups
(W5 is responsible for elaboration of standards in the field of "Gas

Suppl y".

Besi des the CEN, the CENELEC Committees are engaged in el aborati on of
standards in electrical branches.

I ndi vi dual standards are in different stages of elaboration (draft EN,
prelimnary EN, ENN. The standards covered "Gas Supply" are nanely as
fol |l ows:

W5 2:  Functional requirenments for the Materials, Design,
Construction, Qperation, Mintenance and Renovati on
of Gas Supply Systemup to and including 16 bar,

parts 1 - Ceneral N 282 E
2 - PE systens up to and incl. 10 bar N 288 E
3 - Steel up to and incl. 16 bar MOP. N 289 E
W5 3: Pipelines for gas transm ssion pr EN 1594
W5 5.  Functional requirenents for gas netering systens prEN 1776
for natural gas - Design, materials, construction,
reliability, calibration, operation and mai nt enance
W5 6: Gas pressure regulating stations for transm ssion N 290 E
and distribution
W5 7: Design criteria and operation reconmrendati ons Draft 8-0

for the gas conpressor stations.
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Nor mat i ve Ref erences

Ceneral criteria for operation of various types of bodies
performng inspection

Electric installations in potentially explosive gas pr EN 50154

at nospher es

Prot ecti on agai nst corrosion by stray current from pr EN 50162

Direct-Qurrent systens

Rai | way applications. Protection against corrosion by pr EN 50122- 2

stray currents

Corrosion protection of netal materials CEN TC 262

There are no strictly defined tine limts or intervals for checking,
i nspection and mai ntenance activities in these standards.

The interval s/frequencies shall be determ ned by the owners or operators based
on their experience, conditions and particular circunstances and bearing in

mnd the |egislative requirenments.

Conti nuous nonitoring shall be carried out where appropriate and necessary.



