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Atomic Energy. Regulatory Board (~RB) constituted a C011n1itteeon

MarchI 9, 2011 to revJt~wthe safetv of Indwn Nuclear Power Pljnl,:\ (l\fPP)agamst external events of natural,)ngin, in the 1Igh t 0 f the Fuk"11shi.n¥1d..:ciJ \.'-I1t

The committee has submitted its report on 31Sl August 2011. I

j

I .

~he committee.has ~bserved.that the design, opera,ring pr'1~t~cr.s and.
regulatJot1$ followed m IndIa have mhtr~nt suengths, partIcularly .m! ~a:3~'01

pressurized hea\y water reactors (PUWRJ th.Jt account for I g outi of" the :~n

cUfrcutly operalional NPP units in India, to deal with the natural ~v~nts and
their consequences.The committeenoted that1\jPCIL has alIeady talte~interim
safetY measures to enhance safety of (he two older boilinQ \\.ater 1rcactors

J .. t.,:;; I:

{B\\'R) which are operalional al Tarapur (TAPS-l&2) in light of the fl4~11."hima
accident.Th~measuresinclude provisionsfor coatinuousn:ador cooli~g.Wh.Ie,:

prolonged statl0nblackout (SBO),in whichloss of both onsite iand om.itc

power supplies is considered and preparatory work for inertinp, the c~nta1nmel11
with nitrogen to avoid hydrogen explosions as happened at ~ukushima,
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Highlights of the committee's obs.;."naiil.)ns, l:oudusions and r~comni~~IJL:!titUl:::

are givl:!l below. I ;

. As per existing practice, if IS a req uirement that the

operating personnel in India to be Cl1giIIt;;~ring gradUali::~;.

licensed aft~I iUUUl;tio!1trainl ng.. ngowus qualil)'int .Ie~t;:; ;:111(/

I~ I
to handle Qff:mwrn:,1

..

interviews and thus are in a bencr position

situation in th(;!plant.

. AIIJ\a1>Psin India. undergo Periodk Safety R~views (PSR) foll~)\:ing the
procedure prescribed in AERB regulations. These reviews: ;)~e nOIlI.'"

I :
based on current safety standards, For older NPPs spel;.i~l st.l1C~):tcyin\'.:-

are canied out. A large number of safety upgrades h~\'f- bl?l?n
, .

implement.ed over the years ill our NPPs~ especially ill the pia unit's,

based ODthe outcome of the various safety n:;\Tit:",,,sm~nliol1pd:abo\'t:.
I :

I

II

.

The committee noted that th~se upgrades have sub~tantIQJ1yentlan!cedthe
I ;

s;.~fety of our NPPs including thtiJ I.:apabilit) to withstand natur$1 ~\'e(ll:)

The submarine faults capable of gent::mtingtsunamis are loc~trd !at \'t'~\.

large distances of more th<:t["J;,OOkm from the weskm L'oa~~l'an~'j Ilwr~
! :

than 1300km on the eastem coast. Thus, unlike in the.fukusl)jn~acasl:'.

,~

tbe sirnl1h~IlCOIlS OCCUITenceof;J. strong earthquake and a tsunfUli at ()I.1I
. ; .

NPPs) is IIot fore:seen- '

. The requirements for siting and dcsig.n ofNPPs with respect tu poJrnbtcd

design basis natural events, as specified in AERB safely regLlI~t19n-",~re

found to be appropriat~ and suftl~iently conservative. r rOWc\jer.:in the

light of Fukushima experi~uc.eit is considered prudent to hu111~rehh3llc~
i ;

this conservatism through better treanu~nt of uIIGercaintiesir~d~ta C1ncl
I

computational procedures.

. The Fukushima accident has show11 that O(~casionally the ma*flj~ude of

natural events can be hig,tll.:r than \-\'hat is considelt~d iJi uc~ign. 11.is
I '
I :

therefore prudent to make additional d.~signprovisions such thar at !east
I .
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the basic safety functions for the NPPs are not impail"Cd c~;cilluwJt.:r
I .

beyond design basis natura] evenlS (or extreme events). Towar~s:this aim

it is r{;:comm~nded tha.l th~ parameters for ~ach pO~lu)a[e,4 \cxtremt

natural event be ueflll~d conservatively using the best i ,~vai1ablC'
. I :

analytica] methods. ~7bile de~ign hasis external evcm.s shu~]~ go\"{;,rn. ,

the design of Structw'es~Systemsand Componems lSSCs), iU.l!lc~ionaljl)

of the mOSI safery relevant SSC~ should $liU be lUaintaiI,H:~dLlilder
I .
I

extreme event').
I

I'

t'
II:

. A m4:ljCtrlesson leanl~d from tbe Fukushuna experience is tha1<~ar:1bi!jlY
I i

to cool irradiated fuel in the reactor core and in the spent f~el !stl)r:.tge
facilities must remain available in the cvcnt of SBO a~ <:11::;0in t;he:r~cl.'of

beyond design basis naturdl ~venLS. III this cOl"UlectioIl:lIlt"' ltoqlllliH...:\:'
. , 0

noted that for the Indian NPP5~subu~ergence of the fuel in the poJI 1,.vakr

is assured for a time Period of at least onl~week umkr SBO. ~vcin\-\ith
'! :

the mosl conservative as~umptions on lh~ quantum of decay lw* ii'om

the ~noredfuel and without au} ~redit for op~jat()f actioll.

. Design provIsions ~xist in PH\VRs to cool the r~actor ~~ore,1;\'I;;'.n:umkr

ex.tended SBO. The efficacy of tbjs design featur~ ?!.,1 :arlJpl)
I :

d~monsrrakd dw'iug the;:17 how's long SBO caused by the tU;1"UiI1\:h~1I
I i

fire incident at Naronl unit-1 in J993. Tc\ further improvc th~ ~.ajJ~bility
! i

to deal with eXl~nded SBO. the c.omrninee recommended thal,a r~lidhk
, I .

!II.

hack-up pwvision should be made for addition of water to i-»rirhar):H(.'al
. I i

Transport System, Also operability of the fire water system ~h()1!IIdbe

ens.ured eVeII Juring <:I.flooding event

... . rn the case ofTAPS-l&2; core cooling under SBO Ganbe mal~tai~ed 11]1

to aboUt 8 hours and thereafter provi~ions for make up of w,ter ~I}the
emergency condenser is required. Som~ of the safery system~;incJudinf,

~lassHI power supply system 10TAPS- I&2 would r~quin::upgrad.jllgto

meet the currently revised flo("d Icve1.A detailed sTUdyw idbnti(v the
I .

;1 I
I
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design improvements to reclify the auove deficit:ncies and lhe identit"i(~d
!

coaeclive actions must be completed at d1eearliest.

. After the 2004~Indian Ocean Tsunami) reassessment. uf flood l~vd [t)r

Kalpakkam Site has betn taken~up- This reasse%rnent cl~nsiucrs
i

tsunami generated trom a su~-:st:a\;arthquake caused by the :\ l1daman-

Nicobar-Sumalra fault and takes conservative account of tlil" f'mh

parameters and the directivity of tsunami propagi:!tion ro'rvaJ'd::;the

Kalpakkam coast. The work done so Jar indIcates thal I.hem;~xif11l1rn

postulated flood level at KaJpakk.am \.~oast is likely w get in-:vbcd
I

upv.'-ards and consequently the corrEsponding desigli improY~mqnt~, n)T

MAPS \vill hav~ to be considered. Thl.:Protutype FaSTBrc:'edcr .f<e~ich)f.a1

tills site is likely to remain unaftel;ted du~ to this revision us id: gradt~

level is suiliciently high- Fur all other coasta 1NPP 1oC3til)n~there !\\'i\I hI'

no change In the maximum po~tulated flood level. ,

. A beyond design basis external ~vent may disable the facilities <J\iaibblc

at the NPP site for monitoring and control of impurtant ! ~.1dl)r

parameters. It may a]so result in phy:sici.i1isolation of the sitt) such. tklt i1

may not be possible 10 rect:iv~ uutside h~lp £01 a consider.ibk pt:ti\\d Ld

time. Creation of Wl emergen\:)' facility at each NPP site Whl~h I.\.ill

rt::ulain1i.mc~ionalUUdClsUl:hconfhtll.)ll~.;is theretore rccomml:'nJI..:d;

. 1It spite uf all the :safet)' features provided) th~ t'xTJc:wd) ~(;nh)1c
I

possibility of an accident leading to partial or total ml.:ltingof fueliin th~

reactor core, called severe accidenl~ due to lmforese~11 reasons ~hl)lJld

still be detenninistically token into consideration. In the are.a of ~e\'en~

accident manageme.ntsignificant progress has been made iHnur c9untry
I

in the rec:t:nt past in tem1S of analysis and R&D work- This ShOl~ldDl'

expeditiously. translated into desien pl'Ovisions togelher with rel:.'led

procedures tor t.he operating as well as undc::rconslmct.iol1 NPPs.
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The committee nott!d thar ~VeI1""hiJI;; its deliberation;; "verc in; p:Iogrl.'~"~;,

NPCfL has proactively initiated work t()\-\,'alds implernellt<:Jtit*n~ of Ifa:
! '

n::comrutlJdaLions of the cornmittee and those from its own fC\ iciv ~nd hD~~
, :

Jr3\\11 IIp an actiol) plan for this work. It is alst) $C::l':'nthar p't.'nJjn~~
Implementation of pennanem design l1nprQvements

n;(..] Ul.l"t:"1

procurement of marerials, components ere. and working out qeli:tlkd
i ,

t:nginee:ring~som~ interim atTangernent.s for meeting the inlelll :of lhc
1

recommendattons have alreadv been nwdc....

I ~

ThlS report wjJ/ be reviewed in AERR in J~tajl and AJ:RB will pi1r~;1Jfwith, ;

NPCIL fOTimplementation of the re-.:ommendations. I :

'1 1 ;

K' /&~ .J~A-.:-0_~'{... ;.,~ ",.'; : 5, "'/. 1;'1

(R. Bha~ach~rya) , ,

Chairman & Managing Director
NPCII.
Mumb~j
FAX: 25563350
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