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Issues of Hardening
Process Facilities during
Onset and Development

of a Fire

During the Forum on Industrial Safety,
Sergey Andreevich Kovalev stated that
currently there are no standards that reg-
ulate fire-resistance requirements for the
entire spectrum of process equipment.

In order to resolve the problem, Gaz-
prom has developed STO Procedural
guidelines on improving the stability of
process equipment at OAO Gazprom
production facilities against the effects
of fires and explosions, and preventing
cascade effects. The problem is that there
have been a number of cascade accidents
at Gazprom facilities. It was necessary to
devise inspection methods so that [a cas-
cade accident] would not recur.

Support was based on concepts such
as stability of a facility during a fire (which
emerged 120 years ago), and the limit of
functional fire resistance (which was de-
termined in the STO).

TP [trunk pipeline] accidents during
which block valve stations were subjected
to thermal radiation demonstrated the im-
portance of such factor. It was found that
the valve itself can withstand the fire for
some time. However, the impulse tubes
and electrical cables fail within two to
three minutes. As a result, the block valve
station loses controllability and cannot
function.

Under the standard, a methodology
was developed to evaluate the degree
of equipment stability improvement un-
der the effect of adverse factors of fire
when protective resources and systems
are used. The system element [equipment,
facility, etc.] stability coefficient is used
as its base. The coefficient is determined
as a product of the fire protection index
over the functional independence fire-
resistance indices. The former was con-
structed based on existing categories of
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fire hazard. The latter depends on the sig-
nificance of the failure of a given element
on the system’s operation as a whole,
the availability of redundant systems and
system connectivity (i.e., the capability,
if necessary, to supply something by an-
other route). Finally, the fire-resistance
index is determined as the product of an
element’s limit functional fire-resistance
over time, beginning from the onset of the
fire until it is registered by automatic fire
fighting equipment.

For the entire system, the stability in-
dex, naturally, is determined as the sum
of the product of the stability indices for
certain elements over their weighted coef-
ficient, determined by the significance of
the failure of that element for the system.

Using such an approach allows Gaz-
prom specialists to estimate not only those
elements of fire protection systems that
are needed to be improved, but also those
that, with improvement, will achieve max-
imum effect for the entire system. This will
make it possible to direct primary efforts
to the “narrowest” bottlenecks. Sergey
Kovalev demonstrated the results of such
work on calculations performed for auto-
matic fire-fighting systems. It was found
that among the set of fire system nodes,
the control node, the lines connecting the
automatic fire fighting system and the il-
luminated signal panels and annunciators
had the lowest fire-resistance rating This
index was significantly improved over the
entire system by taking measures to im-
prove their fire resistance (for example,
the control node was relocated to a fire
protected enclosure). As is the case for
the referenced block valve stations: more
reliable cable insulation and use of more
durable impulse tubes sharply increased
the reliability of the entire node.




RATING ASSESSMENT METHODOLOGY

Within the framework of STO Gazprom, a methodology was developed to

evaluate the degree of equipment stability improvement under the ef-

fect of adverse factors of fire when protective resources and systems are
used.

The methodology’s premise is based on stability indices (coefficients) of a system ele-
ment. An elements stability index is a function of a number of indices, in ratings, and
is determined by the following formula

Kue-KprKanKo’ (1)

where K. is the rated equipment (element, facility) stability index;
K , is the rated fire safe index;
K., is the rated functional independence index;
K, is the rated fire resistance index;

RATING ASSESSMENT METHODOLOGY

The function independence index (Kfn) of an element (system) shows the extent to
which the failure of one element under consideration affects the operability of the
system as a whole, and is determined by the following formula:

Kfn = Kol 28 Krez 24 Kkom’ (2)
where K, is the failure effect coefficient;

K ., is the system backup (redundancy) coefficient (numerically equal to the number
of redundant systems);

K, is the loop redundancy coefficient (given a ring-shaped execution, for example,
a ring water supply pipe, ring road, [a coefficient] of 1.5 — 2.0 is taken depending
on distance, in the absence of —1).

RATING ASSESSMENT METHODOLOGY

[ initial condition of the facility M after implementing measures
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Procedural guidelines on improving the stability of process equipment
at OAO Gazprom production facilities against the effects of fires and
explosions, and preventing cascade effects
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» G.C.€. Group is a sponsor
of the VIMIF Saint Petersburg
water polo team

G.C.E. Group is one of the world leaders in the services market for industrial safety,
environment, and occupational safety. G.C.E. Group is Europe’s largest energy auditor.

In Russia the G.C.E. Group’s technical consulting group is represented by six companies
and affiliates located in major industrial-financial centres of the country. The Group’s clients
include such industrial leaders as Ford, Enel, British Petroleum, Gazprom, RUSAL, CIBUR,
Transneft, LUKOIL, and many others.

G.C.E. Group provides a wide range of services with expertise in industrial safety, fire safety
audit, diagnostics of buildings, structures and technical equipment, energy audits, environmental
protection rating, workplace assessments, organisational occupational safety program
performance certification, systems management consulting (ISO, OHSAS), and many others.

Slilly above the rest!



TUV RHEINLAND GROUP - 000 «THO® MHTEPHALUWHAIb PYC»
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Ml NOATEEPHKOAEM W QOKYMEHTUPYEM BE30MNACHOCTE.
OBBEKTHEHO, HESABEMCHMMO W KOMNETEHTHO.

THO® Peitvnang Mpynn—oaHa 3 CTapedwmx M KpyNHEALWUWX B MUpe Opradnzauni, paboTamowmy g oBnacti ceptudmkaumm 1 Tex-
HUMBCKOMD HaQs30pa, HacuuTeligawwan Gonee uvem 140-neTHow mcTopwio. B HacTomwee epema THOO® Peidnnang Mpynn -
STO  XONAMHE, COCTOAWMA w3 93 npeanpuatkil, Haxogawwxca BGonee uyem 8 60 cTpadax mupa. MMpaenedwe THO®
Peinnang Mpynn Haxoautea & r. Kénex, Fepmanua,

TEXHWYECKAA IKCNEPTHU3A OBBLEKTOB NPOMBILWNEHHOMND HAZHAYEHWMA = HALLA CNEUMANBHOCTE
YHE BONEE 140 NET.

Ha repputopun Poccwiickon ®eaepaumn THO® Peinnang Mpynn ocywecTenseT cnegyowme paboTel 8 06nacti npoMebILneH-
HOW Ge30NacHOCT W TEXHUYECKOND Haazopa:

- HesaeucHMBIR HAO30p 32 CTROWTENLCTEOM H PEKOHCTRYELWER NPOMBILLNEHHLIX OBLEKTOB.

- [NpoeepsHKe JKCNEPTHIL!I NPOMLILLNEHHOR GE30NACHOCTH NPOSKTHOW AOKYMEHTALMMK W TEX-
HHHECKMX YCIYT.

- Mpoeepka COOTBETCTBMA NPOEKTA 3a0aHHLIM TEXHUHECKMM TPeboBaHUAM.

= MpoeeneHWe OLUEHKH M TEXHWYECKOW OWarHOCTMEM OCTATOMHOM pacypca.

- ATTECTAUMA CEAPLIWKOE W CEAPOYHBIX NPOLUBCCoB.

- Cepmvdmkauma npoussoacTea, oBopynoBaHWA M YCTPOWCTE, paboTalwWwMx Nog A3BNEHWEM
Ha cooTeeTcTEMe [JupexTuee 97/23 EC (PED) ¢ npasom HaHeceHwus mapkwpoeku "CE”, a
TAKHE KOHCYNETALMM W NOAFOTOBKA NPOU3BOOWTENER 0GOPYAOBAHWA K CEPTUgMKaLMA.

- OueHka cooTEETCTEMA NPoAYKUMK Tpebosanuam EN, DIN, IS0, ASME, ASTM u apyrum
MEXYHaPOOHEIM CTaHOApTaM. .

- CepTvdvKkauMa M NPUeMEa NPOOYKLMA MMNOPTHLIX NOCTABLLMKOE Ha COOTEETCTEWE TpeboBaHWAM DOCCHACKWX CTaHOaPTOoB.

- MNpuemka v cepTHOUEALWA NO EBPONEACKMM HOPMaM — ANA NPEaNPUATHA,NPOMZBOAALLMX MNW 33KYNAKWWY COPTOBOH NPOKaT,

apmarypy, 3a0BWHEN U T.N.

- CepTudWEaLMA CHCTEM MEHEIMMENHTA Ha cooTeeTcTEMe TpeboraHuam cTaHgapToe IS0 (IS0 9000, ISO/TS 16949, EN 9100,
IS0 14000).

- CeprvdmKauMa CHCTEME! OXPaHel TPYAA W NpoMBILNEHHOR GesonacHocTi (OHSAS 18001, SC).

- CepTuhvKkalMa CHCTEMB! MEHEMMEHTa MHChOpMaUMOHHOR GesonacHocTy (IS0 27001).

JKONOTMYECKAA BE3ONACHOCTE

THO® Pernnanp Mpynn npegnarasT KOMANEKS yenyr B chepe yNpaeneHis 3KonorMYeckol Ge3onacHocTL0!

- CepTvdMKaLMa CUCTEMBI SKONOTHHECKOTD MEHEMMEHTa NPeanpPUATHA COMacHo TpeBoBaHWAM MEKIyHAPOOHOTO CTaHaapTa
WMCO 14 001.

- 3kcneprvaa npoekToe «Mexaduam Yuctoro Paasumua (MYP)».

Kypcw THO® AxapemuM no NOOroTOBKE MEHEMMEpOB W aygutopos C3M.

AHEPMOCBEPEMAKILWME TEXHONOM MM

- McnumatensHeIA UEHTP ANS SHEPreTHYECKMY TEXHONOMMRA.

- MnanupoBanue W KOHTPONE SHEProNoTPEBNeHUA Ha NPeanNpPUATHAX W B 30aHWAX,
- [MpegnomeHua No aHeprocOEpemeHro W COKPaLLEHHID BeiGpocoe COz,
PauMoHaneHoe aHeprononessoeaqie; Tepmorpadiyeckan ougHKa,

000 «TH® WhTepHauvoHane PYC» - opraHW3auMa, akkpeauTosaHHan B EAMHOR cHCcTEME OLUEHKW COOTBETCTEMA Ha obbexTax,
NOAKOHTPONEHEIX POCTEXHAO3OPY.

Q00 «TH® MhtepHauMoHans PYCx (100% govepHAA UpMa KoHUEpHA ) — SKCNEPTHAA OPraHW3auMa, MMeIoWan NMUEHInD $e-
AepansHoR cnyxbbl NO IKONOrU4MECKOMY, TEXHONOTHHECKOMY W aTOMHOMY HaA30pY.

Otaen MNpomeiunedHol besonacHoct 000 «THO® MuTepHaunoHans PYCe OKa3kiBAST BCECTOPOHHIOH NOQOSMHEY NPEanpu-
artwam &8 odopmnediy CEPTU®RWMKATA COOTBETCTEBMA w PA3PEWEHMA HA NMPUMEHEHWE pasniuHbx TexHW-

YECKHX YCTPORCTE. S 4
OduMansHeim - npeqcTasTensm  KoduepHda TUV Rheinland Group Ha TeppuTopvM ' 1
Pococwickon ®enepauwd 1 aenaetcA 000 «THO® WHTepHaywonans PYCs (100% goyepHAaR
thupma KoHuepHa). B oBnacTs koopauHauwy exonaT wnuans B ropogax Cavkr-NeTepbypr,
ExaTepuHBypr n Hoeocubupck, Huuuia Hoeropoga.

MeHepankHeA aupekTop 000 «THOD® MuTepHauMoHans PYCs
PyKOBOOMTENL BHEWHETD OpraHa no CepTUhHKaLMM

AnToH NMaenoeuy Wanaes as .
Ten. & Mockae: +7(495) 660-0889, dakc: +7(495) 660-0890, E-Mail: reception@ru.tuv.com TUV Rheinland
Ten. & Cankr-NerepBypre: +7 (812) 449-0080, dakc: +7 (812) 449-9981 Precisely Right.



Information network TECHEXPERT is the first business
initiative in Russia called to provide users the normative and
technical, legal, technological information and uniting more
than 130 Centers all over the country.

TECHEXPERT provides standards from more than 460
standards producers including 150, ASTM, AP1, ASME, B5I,
1SA, IEEE, ANSI, SAE and many more,

TECHEXPER)T

Infarmation netwaork TECHEXPERT 13 the Source of
technical hardcopy publication

ibscriptions i partnershin with

oped international 1

service companmies in 10U countries of the waorld

TECHEXPERT is pleased to be able to offer you standards
from the Industrial and Fire Safety in a variety of formats:

— Huird A printed copy of your selected document,
— PLE A PDF file delivered to your desktop via email,

- M DV Many of the most popular individual
imndﬂrd s sets TECHEXPERT has to offer are available on
this medium, and the most can be loaded to your internal
corporate network for a nominal additional charge.

Every provided copy of standard is officially licensed and
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Fire safety reference
Normative documents

Samples and forms of
fire safety documents

Commentaries, articles,

consultations on ]almr
protection and safety in
the enterprise

sanctioned by the publisher.

Protection

Normative documents on
industrial safety

Court practice materials
on lawsuits over the
questions of industrial
safety

Forms and exemplary
documents in the field of
industrial safery

Industrial safety reference

Commentaries, articles,
consultations on labor
protection and safety in
the enterprise

Windows

Normative documents
on labor protection

Commentaries, articles,
consultations on labor
protection and safety in
the enterprise

Samples of documents
connected to labor
protection

Court practice materials
on lawsuits over the
questions of labor
protection

Labor protection
reference

Informational
Service:

International ecological
legislation

Recommendations
adopted by the Helsinki

Commission

Basis of legal regulation
of nature protection
and environmental
management

Court practice on issues
of ecology

System of norms on
protection and rational
usage of natural resources

Forms and exemplary
documents

Electronic library of
periodicals on ecology

Ecologist’s reference

Fcological dictionary

+7 (812) 740-78-96

+7(812) 740-78-88
cntd@cntd.ru
www.cntd.ru
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FOPONCKOA LERTD JKCTEPTH3

A TUVRheinland®

Genau. Richtig.

31 mas - 3 noHs 2011 .

loctnHnya «fapk UHH MNMpnbanTnnckas»,
CaHkr-lerep6ypr, Poccus

Ioynna KkoMraHuy «[opOACKON LIEHTD SKCREPTNI» 1 MEXK-
AYHQPOAHBIV KOHLIepH «TUV Rheinland Group» mpumatua-
10T Bac ripuHsTe yyactre B pabote IX MexAyHapOAHOro
QopymMa Mo MPOMBILLAEHHOV 6e30MACHOCTHY, KOTOPbIM
TOAANLMOHHO npoxoamnt B CaHKT-lleTepbypre (Poccust) B
CEe30H 3HAMEHUTBIX «BEAbIX HOYEM».

®opym nposoautcs ¢ 31 mas no 3 moHs 2011 roaq npu
noaaepxkke VicnonHutenbHoro kommtera ctpaH CHIL 3a
MUHYBLLNE IOAbI €ro MOCETUAU AEAErALIMMN U3 24 CTDQH.

MbI HaaeeMcCsl, 4TO Bbl OCTAQHEeTeCh AOBOAbLHbI MPOrPAM-
MOV pOPYMQ, BKAKOYQKOLLEN HACHILEHHYO AEAOBYHO
4YQACTb W SKCKYPCUOHHO-PA3BAEKATEALHbBIE MEPOMNPUSITUSI,
y4QCTUE B KOTOPbIX OCTABSIT HE3AOLIBAEMbIE BIEHATAEHMS
ot Busuta B CaHKT-lleTepbypr.

OTAEA KOH®EPEHLUUN
lpynnbl KOMNAHUA
«[OPOACKOM LIeHTP aKCNnepTus»

+8 (812) 331-83-53
www.conference.gce.ru | mp@gce.ru

PETCTPALINA

International Forum
on Industrial Safety

-
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31 May - 3 June, 2011

Hotel Park Inn Pribaltiyskaya,
St. Petersburg, Russia

GCE Group and the international concern*TUV Rheinland
Group” invite you fo participate in the IX International
Forum on Industrial Safety, which is fraditionally held in
St. Petersburg (Russia) during the famous “Whife Nights”
season.

The Forum will be held from 31 May fo 3 June, 2011 with the
support of the CIS Executfive Committee. Over the past few
years it was attended by delegations from 24 countries.

We hope that you will enjoy the Forum program, which
includes, in addition fo the business program, sightseeing
and enterfainment events, participation in which wiill
leave you with an unforgettable impression of your visit
to St. Petersburg.

CONFERENCE DIVISION
GCE Group

+8 (812) 331-83-53
www.conference.gce.ru
conference@gce.ru
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