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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 

Issues of Hardening 
Process Facilities during 
Onset and Development 
of a Fire

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. 
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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 - Kpb x Kfn x Ko,		  (1)

where	 Kue is the rated equipment (element, facility) stability index;
	 Kpb is the rated fire safe index;
	 Kfn is the rated functional independence index;
	 Ko is the rated fire resistance index;

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 = Kot x Krez x Kkont,		  (2)

where 	 Kot is the failure effect coefficient;

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

	 Kkont 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).

initial condition of the facility after implementing measures
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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.

Head Office: St. Petersburg; +7 (812) 334-5561, +7 (812) 334-5562
Main Representative Offices:

Moscow: +7 499 176-8772, 7 499 176-9029. Sao-Paolo: +5511 2246-2737
Delhi: +91124 257-7212, +91124 257-7215. Munich: +4989 1678-5670

Skills above the rest!

G.C.E. Group is a sponsor 
of the VMF Saint Petersburg 
water polo team







31 мая - 3 июня 2011 г.
Гостиница «Парк Инн Прибалтийская», 
Санкт-Петербург, Россия

31 May - 3 June, 2011 
Hotel Park Inn Pribaltiyskaya, 

St. Petersburg, Russia

Группа компаний «Городской центр экспертиз» и меж-
дународный концерн «TÜV Rheinland Group» приглаша-
ют Вас принять участие в работе IX Международного 
Форума по промышленной безопасности, который 
традиционно проходит в Санкт-Петербурге (Россия) в 
сезон знаменитых «белых ночей». 

Форум проводится с 31 мая по 3 июня 2011 года при 
поддержке Исполнительного комитета стран СНГ. За 
минувшие годы его посетили делегации из 24 стран.

Мы надеемся, что Вы останетесь довольны програм-
мой форума, включающей насыщенную деловую 
часть и экскурсионно-развлекательные мероприятия, 
участие в которых оставят незабываемые впечатления 
от визита в Санкт-Петербург.

GCE Group and the international concern“TÜV Rheinland 
Group” invite you to participate in the IX International 
Forum on Industrial Safety, which is traditionally held in 
St. Petersburg (Russia) during the famous “White Nights” 
season. 

The Forum will be held from 31 May to 3 June, 2011 with the 
support of the CIS Executive 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 to the business program, sightseeing 
and entertainment events, participation in which will 
leave you with an unforgettable impression of your visit  
to St. Petersburg.

РЕГИСТРАЦИЯ REGISTRATION

Отдел конференций
Группы компаний 
«Городской центр экспертиз»

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

Conference Division 
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