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SAFETY OF PIPELINES IN THE CZECH REPUBLIC

|. Bartlova, A. Bernatik

Technical University of Ostrava,
Ostrava, Czech Republic

Nowadays, in the Czech Republic pipelines represent one of possible transportation means of substances from
producers to a wide range of customers, including other producers. There are 8,000 kms of operational pipeline net-
works in the Czech Republic, transporting hazardous substances. Pipelines accidents mostly have serious effects on
human health and lives or on the environment. The overview of the present state of pipelines safety in the Czech Re-
public has been prepared, and the approach to this problem in the European Union has been outlined. Information on
the proposal of recommended UNECE procedures for the complex solving of pipelines safety, regarding the obligations
of operators and public administration, are given. It is necessary to introduce a system that deals not only with the
safety of operated pipeline alone but with the safety of the whole system — pipeline and its surroundings. The pipeline
management system can guarantee a high level of human health and environment protection during the construction
and operation of pipeline network.
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K BOMNMPOCY O BE3OMNACHOCTU TPYBOINMPOBOAHOIO
TPAHCMOPTA B YELLCKOW PECNYBJIUKE

U. bapTtnoBa, A. BepHaTuk

OcCTpaBCKUI TEXHUYECKUI YHUBEPCUTET,
OctpaBa, Yewickas Pecnybnuka

B coepemeHHOn Yexuu TpyGOMpOBOAHbLIA TpaHCMOPT SBMSIETCA OAHUM W3 BapWaHTOB TPaHCMOPTUPOBKM
pasnMyHbIX BELLECTB CaMblM Pa3fnnYHbIM KaTeropusm notpebutenen, Bknoyas npoussoautenein. O6Las NpoTsxeH-
HOCTb AeVCTBYIOLMX TPYOONPOBOAHBIX NMUHUIA, TPAHCNOPTUPYIOLLMX ONAacHbIe BELLECTBa, B HACTOsLLEe BPeMs COCTaB-
nser 8000 km. ABapuu Ha TexHonorudeckvux TpybonpoBojax B 6GOMbLIMHCTBE Cry4aeB CO3AAIOT CEepPbe3HYH
yrpo3y 300pOBbI0 U XM3HW HaceneHus, a Takke okpyxarollen cpege. B HacTosiwen paboTe npeanoxeH aHanusa Teky-
wiero nonoxeHuns gen B ccepe G6esonacHocTu Tpybonposogos B Yeluckon Pecnybnvke, a Takke manoxeHa obwias
KoHuenums EBponerickoro cotoza B obnactn 6esonacHon akcnnyaTtauum TpybonpoBogHoro TpaHcnopTa. [aeTtcs uH-
chopmaumsa o npoekTe pekomeHaaumn EBponeiickoii akoHomuyeckoit komuceun OOH (EQK OOH) no BBeaeHuo mepo-
NpUATUIA ANs KOMMMEKCHOrO peLueHnst npobnem 6e3onacHOCTM TexHomnornyecknx TpybonpoBoaoB, Bkiovas 0bsi3aH-
HOCTW CTOPOH — OpraHv3aLuin, OCyLLLeCTBIALWMX 3KCMnyaTauuio TpybonpoBoaoB, 1 OpraHoB ynpaBneHus Ha rocyaap-
CTBEHHOM U MECTHOM ypoBHsAX. OB60CHOBbLIBAETCS HEOOXOAMMOCTbL CO3[aHNS Tako cucTembl 6e3onacHoCTy, koTopas
npegnonarana 6bl He Tonbko 6e3onacHylo aKcnnyaTauuio camoro Tpybonpoeoaa, HO U rapaHTuposana 6bl 6esonac-
HOCTb OKpyxatoLlei cpede. Cuctema ynpaeneHus Tpy6onpoBOAHbLIM TPAHCNOPTOM obecneyvBaeT BbICOKUIA YPOBEHb
3aLLMTbl OKPYXXaloLLel cpeabl U 340POBbS HACENeHUs Kak Npu MOHTaxe, TaK M Mpu JKCrnyaTaummn TpybonpoBOAHbIX
ceTen.

KntoyeBble crnoBa: TpyGonpoBoAbl, aBapuu, Mepbl NpefoCTOPOXHOCTU, aHarM3 pUCKOB, CUCTEMbI YrpaBreHust
Tpy6onposoaoMm.
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Introduction

Pipelines represent one of possible
transportation means of substances from
producers to a wide range of customers, in-
cluding other producers. Sometimes they
provide the only means of transportation of
large volumes of liquid and gaseous sub-
stances on long distances. They are gener-
ally recognized as the safest and most effi-
cient means of transportation of dangerous
substances, compared to other options.
Crude oil, its derivatives, and natural gas
belong to the most often transported haz-
ardous substances, and pipes dedicated to
their transport are called pipelines. Pipe-
lines accidents mostly have serious effects
on human health and lives (predominantly
gaseous substances), or on the environment
(predominantly liquids). Economic losses
by property damage, or those caused by the
loss of goodwill, lost profit or paid compen-
sations cannot be considered negligible.

Figure 1 illustrates an example of gas
pipeline explosion. 24 people were killed

and 132 injured after the explosion of
Fluxys gas pipeline in the Ghislenghien in-
dustrial region by the town of Ath. The
pipeline served for the transport of natural
gas from Zeebrugge harbor on Belgian coast
to France. The likely cause of this accident
was the damage of pipes caused by con-
struction machines several weeks prior to
the accident. The pipeline burst after the op-
erator started to increase the pressure.

Accidents research and analyses show
that most cases in the Czech Republic en-
dangered the environment components.
However, the risk of fire and/or explosion
occurrence and their effects on human
health cannot be neglected.

The following are the most common
causes of pipeline accidents:

— pipe dislocation by third party,

— corrosion,

— construction or material failure,

— natural  contingencies  (especially
landslides),

— operational faults [1, 2].

Figure 1. Fluxys gas pipeline explosion at Ghislenghien [1]
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Present State in the Czech Republic

Nowadays, there are 8000 kms of opera-
tional pipeline networks in the Czech Re-
public, transporting hazardous substances.
A substantial part of pipelines is used
for the transport of natural gas, namely
3600 kms of pipeline (see Figure 2) oper-
ated by the Net4Gas company.

The reliability of operated pipelines is
secured by periodical internal inspections of
pipelines in the first place. The methods of
assessing the material decrease or of the de-
tection of internal faults by the monitoring
of magnetic field changes are used. This
measurement is performed by means of spe-
cial inspection piston called “intelligent pig
go-devil”. The piston is equipped by mag-
nets, magnetic field sensors, and a computer
with recording device. After the assessment
of measured values, critical points in the
pipeline can be detected and proper mainte-
nance plan can be defined [3, 4].

Crude oil is transported to the Czech
Republic by Druzba and IKL pipelines (see
Figure 3), operated by the MERO CR, joint
stock company. The total haul length is 527
kms, out of which 170 kms belong to IKL
and 357 kms to Druzba pipeline.
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CS Sayda

BTS Brandov BTS Hora Sv. Katefiny

BTS Waidhaus == -

CS Hostim

The operational time and increasing
pressure of regulatory bodies on the equip-
ment safety bring unprecedented pressure
on the operators and make them invest into
safety and reliability. Due to above men-
tioned facts, it is an economic must to keep
the pipe system in the best possible state
and to monitor collaterally all the parame-
ters that can influence the pipeline integrity
and possibly limit or eliminate the risk of
accident, whose impacts would be serious in
most cases [5, 6].

The IKL pipeline is one of the state-of-
the-art pipelines in the world, with corre-
sponding control and safety systems. The
safety system guarantees the safe shutting-
down of the pipeline in case of any techni-
cal fault or operator’s error. Individual
equipment along the pipeline is intercon-
nected with the central control station by
communication equipment; the communica-
tion is realized by optical cable laid along
the pipeline.

The pipeline construction ensures
maximum technical level. Apart from this,
many controls, measurements, comparisons
and inspections are performed that monitor
the technical state of pipeline and enable the
detection of possible faults and leakages [5].

Legend
mmm Transit pipeline
— |ntrastate pipeline
===== Pipeline in construction
B Ccompressorstation
Border transfer station
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Figure 2. Gas transport system and compressor stations [3]
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Vohburg

Figure 3. The crude oil pipelines system of the Czech Republic [5]
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Figure 4. CEPRO company pipeline system [7]

The control system of Druzba pipeline
was modernized in such a way that it be-
longs to the world-class level in safety and
reliability. Optical cable was laid along the
pipeline enabling safe and fast communica-
tion of all the information. The control sys-
tem enables to control the whole complex
system from a single dispatcher station and
ensures a safe operation of the pipeline even
in cases of technical failure, when the pipe-
line is automatically and safely shut down.

90

Exact monitoring of the state of both
crude oil pipelines is of utmost importance,
as well as the detection of possible crude oil
leakage that is signalized by safety leakage
system Pipe Deck [4].

More than 1000 km of pipelines belong
to the CEPRO company network (see Figu-
re 4) that transports crude oil products be-
tween CEPRO departments and depots, and
the refineries in Litvinov and Kralupy nad
Vltavou. For safety reasons, the pipeline is
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deposited in the depth of approximately
1.2 meters below the ground level, only in
flood areas or in areas with mining or tec-
tonic activities is laid on the surface. The
central dispatching station controls the
whole pipeline operation, monitors the basic
technical parameters of pipeline operation
and also the data of safeguard system.
Grave peril can be caused by thieves who
can cause serious losses not only by theft
and equipment damage but also by conse-
quent environmental pollution. For this rea-
son, monitoring systems detecting leakages
were installed in places of most frequent
thefts. This system can detect the leakages
caused by material fatigue [7, 8].

Complex Securing of Pipeline Safety

Pipelines provide for production effec-
tiveness and continuous supplies of raw ma-
terials or products but at the same time they
constitute a potential line source of the pol-
lution by crude oil substances. Even though
many safety precautions are in operation, as
mentioned, the occurrence of accidents at
certain, and unforeseen, circumstances can-
not be avoided.

The safety of equipment with the occur-
rence of hazardous substances is covered by
the Council Directive 2003/105/(ES, so
called Amended Seveso II Directive. It is
obligatory for EU member states that had to
incorporate it into their respective legisla-
tions. In the Czech Republic, it is the law
No. 29/2006 Sb. on prevention of serious
accidents. The level of pipeline safeguard-
ing and regulations in this field can vary in
individual UNECE countries. Some pipe-
lines cross borders of two or more countries
and at present time no document exists cov-
ering the safe operation of pipelines on in-
ternational level.

UNECE member countries prepared
Recommended techniques of pipeline opera-
tions in accordance with the Convention on
the Transboundary Effects of Industrial Ac-
cidents and the Convention on the Protec-
tion and Use of Transboundary Water-
courses and International Lakes. It provides

the set of requirements for the achieving of
a basic level of pipelines safeguarding, and
contains the rules for pipeline safety, rec-
ommendations for pipeline operators and for
public administration bodies. It also con-
tains requirements on:

— pipeline construction,
pipeline management system (PMS),
emergency planning,
control,
regional planning.

Recommended techniques imply unam-
biguously that pipeline operators have the
primal responsibility for safe operation of
pipelines during their whole lifespan. The
pipelines should be designed and con-
structed in such a way that enables the pre-
vention of uncontrolled leakage of sub-
stance into environment, especially in envi-
ronmentally sensitive and densely populated
areas, and the fast and reliable detection of
these leakages. In order to fulfill this re-
quirement the operator should create and in-
troduce the pipeline integrity control system
(PMS-PIMS). This system should be de-
signed in such a way that guarantees a high
level of human health and environment pro-
tection.

The pipelines transporting hazardous
substances should be designed, constructed
and operated in accordance to valid legal
and technical regulations, in order to enable
the prevention of accidents or to reduce
their impact. The risk analysis and risk as-
sessment should be performed. The regional
planning must be taken into account when
new pipeline routes and the development of
populated areas are proposed [4, 6, 8—11].

Conclusions

The pipeline network is being enlarged
permanently and its expansion is presumable
in the future, too. This fact, as well as the
growing age of operating pipelines could
cause a higher number of accidents, which is
not acceptable from the point of view of hu-
man health, environment, and property protec-
tion. That is why it is necessary to introduce a
system that deals not only with the safety of
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operated pipeline alone but with the safety of
the whole system — pipeline and its surround-
ings. The operators should introduce the PMS
in the first place. This system can guarantee a
high level of human health and environment
protection during the construction and opera-
tion of pipeline network.

As follows from obtained information,
the pipeline operators in the Czech Republic
perform many technical and organizational

precautions whose aim is to prevent the leak-
age of transported substance from pipeline
into surrounding environment and forego the
endangerment of human lives, environment,
and property. It is especially about the anti-
rust protection and internal pipe inspections.
Some operators achieved such a high level in
this field that they introduce PMS in order to
increase the safety, for example MERO CR,
joint stock company.
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