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Atomic Energy Regulatory Board (AERB) constituted a committes on
Marchl9, 2011 to review the safety of Indian Nuclear Power Plants (NPP)
agawst external events of natural origin, in the light of the Fukushima c—fwcidcm
The committee has submitted its report on 31™ August 2011. ;

[

The committee has observed that the design, operating pr;icriéces and
regulations followed in India have inherent sirengths, particularly ini case of
pressurized heavy water reactors (PI{WR) that account for 18 out n’r the 20
currently operational NPP units in India, to deal with the natural gvents and
their consequences. The committee noted that NPCIL has already nlfeﬁ INterim
safety measures to enhance safety of the two older boiling water ireactors
(BWR) which are operational al Tarapur (TAPS-1&2) in light of the Fulxuwhmm
accident. The measures nclude provisions for continuous reactor cooling, unider
prolonged station black out (SBO), in which loss of both otfsite jand onsite
power supplies 1s considered and preparatory work for merting, the cpnﬁainmt nt
with nitrogen to avoid hydrogen explosions as happened at Euhushlma
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Highlights of the comminee’s observarions, conclusions and ILLGIHIIIB!!UJ[JWL

are given below, |

= o _ |
AS per cxisting practice, it 1s a requirement that the key ! jeactor

operating personnel w India to be engineering praduates. :Tjhe;,‘ e
licensed afier  mduction tralimng, rigorous  gualifying _lluézts; ]
interviews and thus are in a better position 1o handle qlﬂ’i nenrmal
situation in the plant. _

I NPPs in India undergo Periodic Salety Reviews (PSR) follr)\%ing the
procedure prescribed in AERB regulations. These reviews .m* done
based on current safety standards. For older NPPs speciul sai'cl,l!},' q?'e‘vi:“..u-‘.ic
are carried out. A large number of safety upgrades h;ﬂ\'é‘. been
inplemented over the years in our NPPs, especially in the old units.
based on the outcome of the various safety reviews chnlionpdjab-a-'e.
The committee noted that these upgrades have substantially BﬂHdm’Itd the
safety of our NPPs including their capability 1o withstand naturafrzi E:E\-c!mfg
The submarine faults capable of generating tsunamis are lc:caf.f;d éat Ve
large distances of more than 300km from the westlern coast E'amqi'l mare
than 1300 km on the eastern coast. Thus, unlike in the Fukusliimga Case,
the simuhancous occurrence of u strong carthquake and a tsut.lal.n.i al our

NPPs, is not foreseen.

» The requirements for siting and design of NPPs with respect to boﬁmlﬂted

¢ The Fukushima accident has shown that occasionally the magniﬁudc of
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design basis natural events, as specified in AERB safety regulainin;ns,_ are
found to be appropriate and sufficiently conservative. Hm\-'e\;er.é in the
light of Fukushima experience it is considered prudent to furt] u-f:r eiwhance
this conservatism through better treatment of uncertainties in dét:t ad

computational procedures. ;!

natural events can be higher than what Is considered in llLblgﬂ 1t is

therefore prudent to make additional design provisions such th.ir .u least
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the basic safety tunctions for the NPPs are not impaired t#én under
by

beyond design basis natural events (or extreme events). 'I'owarq!lséthis aim
it is recommended that the parameters for each pustu]a[e%l %c;-:treme
natural event be defined conservatively using the bcst’; afvai]abic-
analytical methods. While design basis external events shmli]d:: govern
the design of Structures, Systems and Coru ponents (SSCs), fumuiiinnaln \
of the most safery relevant SSCs should still be umin.tai:;lefu;j uinder
extreme events. | ‘

A major lesson learned from the Fukushima experience is that 'capability
to cool irradiated fuel in the reactor core and in the spent fu]:lel ésmr:.w*
facilities must remain available in the cvent of SBO as also 1n The Lace of
bevond design basis natural evenrs. In this connection, the n.:*.orjr.rmmu:u
noted that for the Indian NPPs, submergence of the fuel in the pool water
is assured for a time period of at least vne week under SBO, :-‘evéjn with
the most conservative assumptions on the quantum of decay }u-n from
the stored fuel and without any credit for operator action. i
Design provisions exist in PHWRs o cool the reactor core, even under
extended SBO. The efficacy of this design feature -"*i'n 3:3,-,, ply
demonstrated during the 17 hows long SBO caused by the tu.lbmt hal]
fire incident at Narora unit-1 in 1993. To further improve the (dpahlh‘l’\
to deal with extended SBO. the committee recommended that, a relmh]f.
hack-up provision should be made for addition of water to Pnﬂ‘lar},j Heat
Transport System. Also operability of the fire waler system Lhoﬁ_ﬂd be
ensured even during a flooding event. |

In the case of TAPS-1&2, core cooling under SBO can be mamtairjed e
1o about 8 hours and thereafter provisions for make up of uatter o the
emergency condenser is required. Some of the safety svstems, mcludmo
class III power supply system tn TAPS-1&2 would requure upgrad_!ng o

meet the currently revised flood level. A detailed swdy o idlantiﬁ:\: the
- |
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design improvements to rectify the above deficiencies and the il:?l:'.l'lﬁfi('.d
corrective actions must be completed at the earliest.

After the 2004, Indian Ocean Tsunami, reassessment of flood licvn} for
Kalpakkamn Site has been taken-up. This reassessment Cl%lnSfch'S
tsunami generated from a sub-sea carthquake caused by the :\ﬂidamzm-
Nicobar-Sumatra fault and takes conservative account of thi_f-- faul
parameters and the directivity of tsunumi propagation mwai_-ds the
Kalpakkam coast. The work done so lar indicates that the m-.i;ximum
postulated flood Jevel at Kalpakkam coast 15 likely w get inevuud
upwards and consequently the corresponding design imprm-'emc;;mf.m for
MAPS will have to be considered. The Prototype Fast Breeder R e%aclnr M
this site is likely 1o remain unaftected due to this revision us m prade
level 1s suiticiently high. For all other coastal NPP locations there é}\'ill b
no change in the maximum postulated flood level. :

A beyond design basis external event may disable the facilities au%ailablc
at the NPP site for monitoring and conwrol of iniporiant %eaclor
parameters. It may also result in physical 1selation of the site :.ut.h. that i
may not be possible o receive outside help for a considerable pc;é'inr.i ol
time. Creation of an emergency facility at each NPP site whmilw will
ceinain functional under such conditions 15 therefore recom mendudg

In spite of all the safety features provided, the extcinely 1"2(:1111‘}1&:
possibility of an accident leading 1o partial or total melting of fuel;in the
reactor core, called severe accident, due to unforeseen reusons s%,hnulci
still be deterministically taken into consideration. In the area of s;:ew:rc
accident management significant progress has been nade in our cén,mtm
in the recent past in terms of analysis and R&D work. Tlus shm{;!d be
expeditiously - translated into design provisions together with ri%ei:-rl_ed

procedures tor the operating as well as under construction NPPs.
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The committee noted that ev et while its deliberations were in- pmurL

NPCIL hasg proaclively initiated work towards maplem:ntdmn " he

tecomumendations of the cormnmitice and those from its own rey qu and ho
drawn up an action plan for this work. It js also  seen tln.r pmd: ng:
implementation of permanen: design  improvements wlmh Ju.}uun—
procurement of materials, components erc. and working Dut dehulcd
€NgIneeTing, some interim arrangements for meeting the mu,lm -:_r;»f the

recomunendations have already been made, ;

This report will be reviewed in AERRB 0 detail and AERB wil] p!lrz‘ur with
NPCIL for implementation of the recommendations. -

s :

Chairman & Managing Director
NPCIL
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