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Goal

 W e are build in g bigger& m ore com plex
build in gs& in d ustrialfacilities

 W e are susceptible to large scale fires,
acc id en ts,fatalities& losses

 C an w e keep th e risk of such acc id en tsto
a m in im allevel?

 C an w e ach ieve a n ew levelof fire safety?
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Outlin e
 In trod uction & backgroun d

 H istory,successes,an d ch allen gesof
perform an ce-based (P -B )fire safety

 Spec ific P -B in itiativesforn uclearpow er
plan tfire safety

 In itiativesof In tern ation alOrgan ization of
Stan d ard ization (ISO)

 Th e w ay forw ard to m eetgoal
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In trod uction & B ackgroun d

 P erform an ce-based (P -B )orfire safety
en gin eerin g (FSE)m eth od sin itiated in
m id -1990s

 C om plian ce w ith prescriptive requirem en tsfor
ad van ced d esign sd ifficult

 Need ed to establish flexible regulatory regim e

 In ter-jurisd iction alRegulatory
C ollaboration C om m ittee (IRC C )reports



In trod uction – C on t’d

 Flexibility of P -B regulation led to:

 W id espread resultsin fire safety an alysis

 Non -un iform im plem en tation of P -B cod es

 Un certain ty in levelsof fire safety bein g
ach ieved

 P rescriptive stan d ard sstillh ave m ajorrole
in assurin g safety
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Recen tIn itiatives

 New Zealan d verification guid elin e (2012)

 Nord ic in itiative (2013)

 C EN in itiatives(on goin g)

 Goalsof recen tin itiatives

 Spec ific d esign firesforFSE an alysis

 Q uan titative perform an ce criteria for
requirem en ts
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Recen tIn itiatives– C on t’d

 Goalsof recen tin itiatives

 Spec ific in putd ata an d assum ption sin ord er
to d ecrease th e spread in results

 Requirem en tsto ad d ressun certain ty an d
safety factorsaspartof quality assuran ce

 2 n d gen eration of P -B fire safety stan d ard s
un d erd evelopm en t
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P -B In itiativesfor
NuclearP ow erP lan ts

 Sin ce 8 0sch allen gesin com plian ce w ith
prescriptive fire regulation sin US

 Tran sition to P -B in itiated in early 1990s

 Review of P -B in itiativesw orld w id e
publish ed in NUREG-1521 (NFP A 8 05)

 In tern ation aleffortto evaluate fire
calculation m eth od sforP -B d esign
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In tern ation alC ollaborative Fire
M od elP roject(IC FM P )

 C on d ucted 1999-2008 ,led by US-Germ an y

 Evaluate fire m od elsforn uclearplan t
application sth rough 5ben ch m ark
exercises

 C od e to C od e

 C od e to experim en tald ata

 Sim ple to ch allen gin g scen arios
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IC FM P C on t’d

 Five coun triespartic ipated ,typically 7
organ ization sexercised fire m od els

 Germany – GRS, iBMB (COCOSYS, FDS, CFX, CFAST)

 France – IRSN, EdF, CTICM (FLAMME-S, MAGIC)

 UK – BRE (JASMINE, CFAST)

 USA – NRC, NIST (CFAST, FDS, FDTs)

 10 organ ization spartic ipated in peerreview

 12 in tern ation alw orksh opsover10 years

 5IC FM P ben ch m ark reportsan d sum m ary report
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IC FM P B en ch m ark Exercise No.1 –
C able Tray Fires
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IC FM P B en ch m ark Exercise No.2 –
P oolFiresin Large H alls
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IC FM P B en ch m ark Exercise No.3–
FullScale C om partm en tFire Tests
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IC FM P B en ch m ark Exercise – No.4
Large Fire Experim en ts
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IC FM P B en ch m ark Exercise No.5–
P oolFiresin a Tren ch
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Recom m en d ation sfrom IC FM P for
En h an c in g V& V Stan d ard s

 Establish m easurem en tm eth od s& valuesfor
in putparam etersforfire calculation s

 Establish option for“blin d ” & 3rd party
valid ation in in tern ation alstan d ard s

 Goalisto in crease quality assuran ce

 Detailspresen ted at9th In t’lC on f.on P -B
C od es& Fire Safety Design M eth od s,Jun e
2012,H on g Kon g
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In itiativesatISO TC 92
Fire Safety C om m ittee

 P resen ted w ork of IC FM P & Deytec,In c.
to ISO TC 92 in 2009-2011

 P resen tly servin g asUn ited States
Delegate to ISO TC 92 SC 4

 In itiativesforfire safety en gin eerin g
stan d ard son goin g
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 In itiatives

 In tegration of ISO Fire Safety En gin eerin g
Stan d ard sforP erform an ce-B ased A pplication s

 Revision of ISO Stan d ard forVerification an d
Valid ation of Fire Safety C alculation M eth od s

 ISO Stan d ard forNuclearP ow erP lan tFire
Safety

In itiativesatISO TC 92
Fire Safety C om m ittee
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In tegration of ISO Fire Safety
Stan d ard sforFSE

 ISO/TR 1338 7 FSE series(8 )publish ed in
1999

 1 2 n ew ISO stan d ard spublish ed sin ce

 P rojectgoals:

 In tegrate n ew stan d ard s

 Id en tify d ata flow an d provid e d ata n eed ed

 GlobalFire Safety En gin eerin g A n alysisan d
In form ation System

 o
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In tegration – C on t’d
 ISO/TR supplem en tto Gen eralP rin c iples

stan d ard – ISO 23932 (to be revised also)

 ISO in itiative follow in g globaltren d

 B en efits:

 Stan d ard sm ore usable foren gin eers

 Lessen gin eerin g resourcesn eed ed

 C om plian ce m ore read ily d eterm in ed

 Red uced un certain ty & spread in results
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ISO Stan d ard forV& V of Fire
C alculation M eth od s

 Goalisto en h an ce verification & valid ation
processforfire calculation m eth od s–
revise ISO 167 30

 Use lesson slearn ed from IC FM P

 In clud e option sforen h an ced quality
assuran ce:open ,blin d ,3rd party
valid ation
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ISO V& V Stan d ard – C on t’d

 A d d ressexperim en tald ata n eed sforV& V

 B en efits

 Red uce un certain ty

 Develop d ata forestablish in g safety factors

 In crease quality assuran ce forP -B d esign

 In creased con fid en ce in P -B fire safety d esign
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ISO Stan d ard for
NuclearP ow erP lan tFire Safety

 Safety Objectives

 P reven tion of rad iologicalrelease

 P lan tperson n elsafety

 P ow erprod uction in terruption

 Use NFP A 8 05asstartin g poin t

 Im prove by usin g m aterialan d referen c in g
ISO FSE stan d ard s(globalin form ation bus)
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ISO Stan d ard forNP P Fire
Safety – C on t’d

 Outlin e

 Objectivesan d fun ction alrequirem en tsforfire
safety of n uclearpow erplan ts

 P erform an ce criteria forrequirem en ts

 Design processforfire safety of n uclear
pow erplan ts

 Guid an ce on use of en gin eerin g m eth od s&
quality assuran ce
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Th e W ay Forw ard

 C an w e keep th e risk of seriousacc id en ts
to a m in im allevel?

 C an w e ach ieve a n ew levelof fire safety?

 P rescriptive regulation stillh asm ajorrole
to covergapsin kn ow led ge

 Stan d ard ization of P B m eth od sn ecessary
to ach ieve a n ew levelof fire safety
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Th e W ay Forw ard – C on t’d

 En courage participation in in tern ation al
stan d ard sd evelopm en t,e.g.ISO

 Recom m en d use of 2 n d gen eration fire
safety stan d ard sforad van ced build in gs&
facilitiesin M id d le East

 Vigilan ce n eed ed to m in im ize fatalities&
property losses
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Q uestion s

 Q uestion san d d iscussion w elcom e

 d eytec@ fron tiern et.n et

 w w w .d eytecin c.com or
w w w .lin ked in .com /pub/d r-m on id eep-
d ey/1b/94/a13

 Th an k you.

mailto:deytec@frontiernet.net
http://www.deytecinc.com/
http://www.linkedin.com/pub/dr-monideep-dey/1b/94/a13
http://www.linkedin.com/pub/dr-monideep-dey/1b/94/a13
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