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THE CITY OF NEW YORK
DEPARTMENT OF HEALTH

OFFICE OF RADIATION CONTROL S ’

325 BROADWAY .
NEW YORK. N.Y. 30007 o : - TeL. 566+ 7750

November 24, 1967

Mr. Harold Price, Director
Division of Licensing & Regulation-
U.S. Atomic Energy Commission
Washington, D.C. '

.. Dear Mr. Price:

Enclosed is a copy of "Comments on the Preliminary Safety
Analysis Report of the Indian Point Nuclear Generating Unit No. 3" pre-
pared by consultants retained by the City of New York. This project
has been conducted with both the cooperation of the New York City Mayor's
" Council on Science & Technology, Dr. John R. Dunning, Chairman, and the -
New York State Office of Atomic and Space Development Mr. Oliver Townsend,
Dlrector.,

We should appreciate it if you would obtain a response from
the Consolidated Edison Company to the questions raised by our consultants.
For your information, we have informally supplied representatives of the
Consolidated Edison Company with a copy of the report to allow them as
much time as possible for study.

"‘ ‘ | Very truly yours,
| ‘\. \ e’ . g . ’
”‘frc'\'v\/\ /% @ \L’/Q/‘
. Hanson Blatz : ‘ E
HB/hp Director 4
Enclesure

.¢¢c: DX, John R. Dunning, Chairman : '
Mayor's Council on Science & Technology : 2
... Betd Gffi Dir pi Kogs
cc: Mr. Oliver Townsend, Director S Daﬂ= LL[2 0!(67
N.Y.S. Office of Atomic and Space: Development ’ Time__LLi 222
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l.

(i) The pre scnt documcnu givcs our COmments on tho safety of the proposed poway

f«powc std*ion az requosted by Dr H. BLATZ, Dircotor of the Offioe of Rudiation :

R Control of tho City of New York, in his lotter of Juno 14, 1967 to

L (ae) it
- Pnolimina*y'séfotj Analysis Report (P.S.AR.) . =00

R

- i ’ LN . .

The dociments examined are the following 3

Volume I = Desoriptiou of Site and Environncnt

Volume II - Parts A und B - Plant Dosign Desoription and Safety Analyaia.

In the cou*se;of .this analysis, the soventy General Designicriteria‘as

oresenily Seu fortn, havo been given attention.

. It ray be said, in gene al and within tha scope of the proscnu analyais,

z_.that moat of tho g 10*&1 design criteria seem to have been given full thought

"n~by the des;gner.’,

3

. The purpooe of the present analysis is not ‘o’ demonstrate inat the 70 criteria

are fully met buc to drow the attention on speoific topios ooncurring to

- public hoalth and safety.

(iv) We ieel vbat the plant as dcsoribed can be built and operated without adverse?

ifconeequences for the safety of the.oublic but we think that the following

4ﬁ;pointo 3?» of special inportancc from the safety point of view and should be '

" borne in- mind by the designer and ‘the oper"tor :

.Lx,“) Contaioment integrity and tightness are ‘essential for public safetj and

iif=b)'Secoﬁdary oool“nt aocidental release in the containment building foilowing"

should be muintained and adequatolJ tested (oomment Se 4)

1080 of cool“nt accident 18 not considered as oredible.3 However, in
' viow of the oonscquenoes of such an event, proveaction of feed water and

vapor lincg against missile impact should be ascertained (oomment 5.4).

" 6) The odequaoy_gi the cooling capacity of the fané.and sp;ay'after a' loss

'5?i‘ 'o-_oool“nt acocidont should be investigated (comment 5.3)9-ﬁ‘~d

B T
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”R-.d) An:an&lyéi;_‘, th‘ oonocqucnco of a dclay in tho safety 1njectioﬂ

-,
£) No logs of power may entail false 1nd1cat‘ons from vital 1nstrumentation .
g) Carcful analyuis of the monitoriﬁg and. alarm level of the gaseous waste  :

. "b) The problen o; formation and’ decay of methyliodide should be furtner

*inve"w Wticﬁ.ahOuld be per ormed (comment 2.5, 2). A mothod to reduca

tnlc aclay to 5 minimum is progosed under comment 6.
1imited (comucnt 10. l)

.

(COﬁmeﬁv 10.2).

disposal ,hould be pe;;ormed (com.ents 2.4.2, 2.4,3 and 2 4.4)

.

iuvew.ivatcd (commcnt 8.3).,

[

1) Boron continuous monitoring 1n the primary coolant is to be advised

(cozment 9;}{&).

DESICN CHANGES AS COMPARED TO INDIAN POINT UNIT No 2 = . = '

peets 4 e tical to tne des;gn of Indian Point Unit No 2. . '

‘ nowever some major changco have beuﬁ incorporatcd, these are listed 1n PSAR

 ¢Eble 2, l and cogmented in the pPCSCﬁt report for as much as they affeot nuclear

- safely. "hese chunueg are 3

;: 5;:,1;

§4&;

. a8

;the Txduced hcat ‘removal capacity of the internal ventilation and of tae

‘eon

-:i'5; the hioae acccpted fuel bura-up of 33,000 Mi days/metric ton of unanium

incrcase in ﬁucle“

. the suppress sioﬁ of charcoal filters in the main internal ventil&tion system,

oommcﬂuec in § To3el ;

ntainment spray system,.as commented im § 5.2 ;

tae r»ducod thickness of the congrete shell of the containmen building, as

mmented 1n § 5.1 ;

({P8AR <2Ddlo 30l) ag compared to 27,000 MJ_aays/ﬁet*ic ton for I.P.2 ; this

.LI.“C

reasa would be Jugti;iCd i; the core dcgign lim1t~t101s appcaring in P8AR ~

o 3972v arg adequate-y met- |

'."'»f " 7', e

The po ~-glg consequen ccg oxelectrical fires muat be analysod and adeqnntely

al, the dcsign o; the Indian Point Unit No 3 is very sinilar, and in many

jﬁqu? level from 2758 MAt to 3025 JUARS as cbmmented in -




2, WASTE DISPOSAL AN EFFI :-m RELEASE'

. :.' 2. 1 SOLID WASTE st*aos:u. |

.Solid WAL p“couratiOﬂ and storage to not seom to endanger the public.

Final dispogal 15 to be achioved off-site (PSAR{page 11.2).

2 LlQUID HAST“ DISPOSAL UVDER VOR}AL CONDITIONS

S
-

A:'Liquid wa sto diuposal 1nto the Huason river can be aaequatelj mOﬁitorcd and

‘the yearlj average lcvyl of COﬂtamination in the oondenser discharge canal

- will be ra nyaincd below tho maximum pormissible concentration for drinking

water (PSAR page ll 3)e

'How»vcr, 1n orogr to Justify that statement, the applican»,should explain how

he intendu to Lonitor the rclease of the various 1sotopes, inoluding tritiung, -

' quoted in DSAR, p&ge ll 3-

20) 'ACCIDENTAL RELHASL OF LIQUID EFFLUENTS

Accioeﬁtul release of liquid efflucnts is 1mprobable H spillage and leakage
in buildings would flow by graviﬁy to drain and sump uanxs. Piping external

1 to ouildinus will ™un oelow grade in concrete treﬂchcs (PSAR page 12, 19).v~

"~ Even it thc naximum allowable aotivity included in the primarycoolaﬂt wag

chargcd into the Hudson river, the pcak concentration at the Chelsca

: reservoir would remain below the maximum permissible conoentration (PSAR

page 12920)

2 4

l--

CASEOUS bASTE DISPOSAL UVDER NO?MAL CONDITIONS

' j.‘J;of thc cont“in;cnt venu and purge, are treut;d in tne gaseouo wasle

f{aproccsoing gystcm. Tno relcase of‘effluents from’ the wasue gas tanks '.
:1~31 is continuougly nonitored bexo“e discharge to the. plant veﬁt and, if

”’un unexpectcd 1ncrease in radioactivity is sensed,: a dischargc valve l

lfgwill be! olosed autonatically (PSAR 11.5)

4w
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. 2.4.2 However, ovhen dischargcs to the plant vent are possible, vhich are
.not nOdi r»d oy the dctcctor mentioned ‘above, These are i
: ?.una vead a;d purge GaoC~ of the containment building ; these are

‘L:monito cd before venting and purging (PSAR pagcoll 14 and 11.15) ;

':;ﬁthe Vondcnsyr air removal gases, which are monitored and diverted to
i'iuhu contuinmunt building in the event of high activ;tj (PSAR page 11.16)
‘:- the gases released by the reljief valves in casc of hlgn pressure in
,f'tunxs ‘containing potentially high activity level wastes (PSAR page 11.9)
l these gases would attain the plant vcnt unmonitored ;
l.;'in the plantvent a last gas nowi»oring system is installed, consiating
- of four O.Me ubes, High acuivity alarm is providca (DSAR page 1l. 16)
O A Tir t remark should be madé about the uso‘of G.Me‘cétﬁters as proviced
.H;-.lo‘ in the "Cont&inmcnt Gas Ef:luont—ﬁudio Gas Monitors", "Plant Vent Gas Detcctor R
. YCondenser Alr Rcmov“l Gas Monitor" (PSAR pages 1l 15 and 11.16) and the "Area
w ,ciatiOﬁ Moniuoring SJSqu" PSAR page 11.19). Those counters hava an important
dcaq—tima so that oPQCial circults have to ba used allowins andéd »he deter*inat101
of the number of pulscs for low counting rates, and the measure of the averaga

current for high counuing rates in order to avoid that high activities or’ doses. coulc

o

entail falue mCusurements. -‘fva7”9;-L“"“

v
-

\ )

“urihur spccial aty ent101 should be devoted to Iodino dotection and one .‘
'm.J wonder if the'"Contuinmcnu Air Particulate MonitorS quoted in § 11.2.21.a ﬁ
PSAR pages 1l. 14 “nd ll 15) are p“ovided with a special filtcring paper
Empfegna»cd wi H a ~i1vcr salt or loaded with actlve charcoal) in ‘order to fix
~the ga aseous *ocire or 1£ thc iocine contamination is oomouucd using a theorotic.I ;
Cyetio betteon hat gag und the °olid fission products contamination.. ' '
3 Oﬁc has, as tter of fact, to take into account that an o*dinary filterlﬁg
. papa‘ rctuins oniy that iodlne already adgorbed on dus;partioles, but is not

'dffioientfas for a5 the gaseoua form of lodine is concerncd. f'”

Fi“a’lj, view of the vuriety of gas compositions which could be,
cﬁa.ustcd tn"ouvh the plartvent, a caruful analyals should be nude of the alarm
" lcvel. Pes cimist;o assumptions on gas compoaition, including substantial amounis

. of 10dine-l}1, chould: be poatulatcd. nwo alarm laovaels are 0u,gested H

o/oo.
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. = the first should be located slightly above normal rcading, s0 as o
g '“;,tarn of unexpected inerease of the activity releasced
.= %he ucconu should bo ;ocatcd at a carcfully determinated level and

'rnould iﬁpooe a well pl“nificd action,

- ”hecf;luents are issucd from tane pluﬂt vent located above the conia alnzent
‘building. For the purpose of calculating the atmoophcric dilution’ facuor.
sthe cffiucnts are &s suncd 1o be releascd near ground level end diluted

' in the wake of the containmeat building. ‘

:;Althouéh a smallor di;uuion xuctor is possible, if the gases are agsumed
%o be released ‘at a height such *hat they are not trapped in the wake

" of the containment building, the dilution factor ratained (1.63 10 =5
‘ci/cu.d/éi/éeo - PSAR page 11.5) is considered sufficiently prudent

hneu used as a yea ly averaged dilution factor.

C 2eklb Thecffcct of dry and rair-out deposition on tae pollution of surface
' water reservoirs and of meadows should be evaluated for continuous

‘ releases, in order to establish the alarm level mentioned in § 2.4.3 abovc

_ 2.%4.5 1% is suggested that gaseous waste disposél {rom Indian Point Units No l,
.2 and 3 be coordinated in a way to'mininize public exposure to the'se
effluents. It should furthér be agcertaincd that vh@ storﬂge cap“city

is édequato,to meet the prosent recommendation..

26 Ta \ing into account the special character of the site(vailey)whe*e tﬁrpe
) fnuclear powcr ‘plents will be in opcration, it mignt be advisuble to
g ukpC“i nt Uiuh some traccd ga eous releasas in ordqr to ascert“in the

’ '“dovtca di’ut;on fuoto

2 5 ACuIsz AL RuuuASb or RADIOACTIVE GASES

2 Se l e do*%incn tal releawe of radioactive gascs occurs. in tnueVCﬁt
of ‘oss of cool“nt'aocident consccutive to & CO“plee severance of

Cwater. cool&nx pipe. g o , : f“”

"ho following couponcats con tribute to the prouection of the puolic :

R

- xne contu¢n‘ rey building designed- aaa tested to be tigﬁt to
g leuk_gc rate of lcss &han 0,1 % of its yolume pcr_day at tac
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' Tideoign'aocidont pressuLe of 47 psig without the bclp of zhe
;'fnif"engince“éd safeguards" 1isted below. Recent experience indicates
“bﬁfiha’ such a low 1eaxave rate is not easy 4o achieve and raintain,

f.Special.atoention snould be dovoted to peciodical testing whose |

lli‘scooo;ond plénnins should be carefully defined. According to the

'fﬁnPSAR, the containment would reaist the accident design pressure
. _ ‘?‘g;ano tenoerature, together with the dcsign earthquuse or desizn
- ZNL'. R -.wind, with a cuffioicnt safoty margin (PSAR page 5.9) 3
- A~:1‘gi-'$y' - .;"5100ﬂtiRUOUQ1y p* urized double containment at all liner SEALS

R ) Jiand penetrations ;- . T '
.. = seal water on the containment 1solation ValVOS ;

L - = safety injectlon of borated water in the oore at hish, medium and .

' - .. low pressures ;

'f'.'- containment cooling by Ventilation through rougning and absolute

filters ;-

- containment spray containing sodium thiosulphate for haloben

'removal.'\;

? ' - S :
Miss;le protectlon of vital components will be provided. "The periodical

:teSoing of.tne engineercd safegudrds"‘is desoribed (PSAR Chapter 6).

:‘2.5.2 Thése nvxneerod so;eguards when energized by the 0rid are rudundant.

%Lni“mm sa‘egun*db can be cnergized by two out of uhree Diesels._

+

v:.Powe; supply by one of thoese two means is es sential in'case of the loss

.. of coolant uccideno. Indeed, 1 f the s‘multanoous occurrence of the
>Em*f.\? .z':j ;lz.followina events should take olace : :

'T.'- major ruotu e in the primary coolant piping,
.f- persiooant power Lnavallability from the vrid
- pe*sis»ant failure of all the three diesels,

Coeia o the co“e wou;d undoubtedW’melt ; core melidng througnlthe{reactor vessel |
1955i'f‘5ﬁ' : L ) :and through the conerete containment building base mat 15 to be
B "f;7, ' ”anozc;:acod The consequential release of fission prooucts could ba

” icatastropbic 3 ways to prevent such an occurrence are alludeo to under

oint 6 .

. If, due to a delayed power supply, tne safety 1njection‘is_delayed,j
'J*i L. vater pouring on- ‘the hot core and subseqnent chemical reactions might
I '5.orovoke a shayp pressurc’ trano*cnt exceediﬂg ‘the resistance capability
-ffo; %he con Lainment builaing.i It {s 'recommended that an analysis of the

e

heonseeuence“ of a del&y in th 0 safety injection intervention ba rada.



©2.5.3 If tae' "engincercd safeguands” powered by two dicscl -generalors cporate

ﬁﬁicipdﬁcd; <he resulting doses from direct radiation and fission

tr
{J

ak
sroduet’ inhelation remain at an acceptable lcvel. uvgﬂ some nalfunciicn
};o; the "enginsered ga;cguardu can be ﬁolorated.(PuAR paze 12.59).
. ;bc effcet of rain out on the ‘pollution of- viator reserv oir“ hag been-
;;ourd tolere able., It iz our normal procedurs to invcsciv 6 uhe dozes
- to & child's thyroid duo both to iodine Aﬂh&lutLOﬂ and paotura-.ow- ailk
.rproccss and to comnaro-~hen to uhc Brit ich Medical Rcucarcn Council .

CCOmm&ﬂQutlons as quo~cd in ICRP reconmcndauiona, public“tion 6 page 5.}

-

'i2.5.4'No cmervcncy planninv is deocribga to copa w;tn tac out of plant Q;te

_congcqucn095 of a major aocident.

!
e

v

.

“"-2.5.5 ?ufther COmmCDuS on the conoainwent bui;dinv ara p~ovided in§5; on

5, PT‘RSO\NEL mo”‘cmow

.'.3 l

fmonitorina unould be considorod (PSAR fig. 9-&)

atesel ~en~ra€5ra, in § 6 on engineered safesuarda in § 7 “nq'on accidern

'fanalysis in § 8

°

in v-cw of possible fuel can failure, the ventilation of the speﬂt fucl stora,e

‘pit (DSAR page 12-18) should be carefully designed, as d.fficulties are

usual.y-encour* red in the location of yhe ventilation dncts.J ‘Air and water -

The radiutloﬁ doge of 2 mq/boar at the'su?faca of the refueling canal during

_rc-ucllng (PSA? Pe- 1*-13), could possibly have bceu computéa for conditlions

2,

. where ac COﬁtamlnat on is pr»sent in the re*uc‘inw water; 'f-* 1is Is the

casb,lund in view of the very largc amoun» of ‘udioacvivity whicn is coeﬁted

in the primary waucr during rc“ctor ODCT“viOA (of the o*cer of 200 . 01/23 cf

fissicn .‘,u_,uu for 1 & clad failure), what .could be tne maximum »Auosuro to

'workefa -n the course of refucling, after the privaty water has been cleaned ?

3.3

t is the Guration of this cleaning operation.? 1}- ij ‘

It would be rac&mménded, for further mainienance planning purposes.fto

'f_ ‘periooicallj wes sure :c ¢ dose rate in cubicles of the auxil;ary nuclear
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'bu11c<n > wh»ryto crsonncl should access when repailr is nccessary to radio-
. S p

aotivelheat-oxchangcrs, pumps, valves, pipes, cto. (PEAR p. 11-12).

In accidental conditions, it is admitied that the personncl "slanncd" waole

ﬂAbody cxpoéurc bo limited %o 25 rem (PSAR p. 2-37 and 2-54). In Belgiua,

we would rostriet this 'dosc to 12 rem ; the ICRP publication 9, § €6, limits

" this dose fo,lOArem. In the same ciroumstanccs a thyroid dose of 300 wxca is.

3

“tolerated (PSAR p. 2-3). Aobording to tno Euratoa recommandations, this dose

ghoulc be restricted to 15 rcm, and in the ICRP- publication 9, § 66 to 60 iz,

.lj‘ . "." Ji

PSAR p. 5-31 states that conuainneﬁt is conpletcly clowea anring op»ration.

;ais 1nolics th&t purginv is not tolerated. However pe rsonnel aceess ig

R ~permitied. Vhat provisiona or stcva ars foresecn to cope with pcrsonnol

. 4‘
protection against 1nterﬁal contahination ? ' -1”;%~3;,mm-.

e

Ty, f\cum vo.m ER RATING ©

4 1

The mcm..,e ;n'pc-m-s‘ievel from 2758 Mit for Indian Point Uait No 2 to

- 3025 r:!., for Imh.n poim, No 3 results mainly from adopting a" reduc‘aion of

~ the nuclca* not channcl (o" enthulpy risd@ fao»or from 1.75 to 1. 58

A'sn;1 ~:.r»ouct on appc“rs in thc axial nuolear power distribution faoto* i

~ from 1-.  to 1 72 (DSAR p. -5) o o R

’ Fu*thyr crungus such as an’ increaue in inlet water tompo M‘4 ré'(PSAR p. 2-13)

V,is Justif;ce byryue calculation p*ocedu e descr bed in’ PSA? o 3«41 to p. 3-58.

-.a-> :

t;ou;t';*om bc er unco“etioal inves tig“tion."{f

«qu caange"

>'The :cduc~10n 1n the nuelear 1act s'is Juotilioa oy tncoretica; analysis and.

expcriments (DSAR p° 3-22 to p. -24) anse faciors will be verifl ec by

. experiw A 30'0” distribution analysis performed on the fi“st core (PSAR p. }-5)

' PSAR p. 3- ;9 gnd p. 3 -26).

: and o subcequeﬂt 1ntcrvals (PSAR p. -26)

) However ; thosc fayuoru do not take into- account the local power peaking due

%o Xenon tranﬁients after control clustecs movements (as indicatcd by




4¢5’
" “factor is mul“‘pliéd by'thé “engineering"<hot channel sub-factors. One of

overestimgtion.o; the pqwerucapability‘of_the ;.P.) p.un

5. REACTOR CTHTAINMENT

i ‘ . . . ] ‘ ' . . 9.

- .Dhe measurements of these factors by the {n=-core instrumentation will not sghow |

this urmngicnt effect (P SAR p. 3-26).

Hence hc rate of withdrawal of the control clusters mignt have to be lim;tcd
in some cirx cunstunces, and the rate of power increase night have to be lim¢tea
accordingly. “his could be implied by PSAR p. 2 2-8 ; however, PSAR does not
describe the way by which this rate of rod withdrawal could be limited to
‘cope with this long-term transient effect. In some earliér‘desizns a swmall
n-linc computer would’ prohibit rod whitthawal whaoa a transient power peaking

’

is possible ; this automatic *eature is not included in the. present design
(PSAR p. 74D T C
in vicw of the'reduction of the nuclear factora a careful 1nvestigation !

should be made of this transient power peaking.

; Kenon iuauccd 09 t 1 instabilitics arce possible ; they can be deteoted by'h

the nuolcar inatrumcnvation and ‘corrected by proper control strategy (PEAR

De 3=12). doaevc:, before such instabilities can be corrected an increase .

in nuclear-factors will appear, and this fact shouid_be takén into agcount
in the?choioe of the design valuc of theso nuclear'faotors. B

In order to obt2in the total hot channcl factor, thc nuclear hot channel

]

“{hesc is the "flow mixing" kot channel oub-;acuor. This sub=-factor has
-been dctcraincc uO be 0,92 (PSAR Pe 3—49) in the casc “of the SENA' fuel elemént )
;(P,AR p.vgr59aiRef 15). &ﬂiu-gUb‘&dChO should be &n 1nvcrae fouc oa of the
EDOW”“'QC i§j L“diai peaking factor in the fuel elcuente Since power peaki ng
is: l;r;er in a SENA elomeﬂt than in & I.P.> fuel. elcment, me would sﬁoue '

4o examine if this sub-fuotor has not been- choge“ £00 small leading to an

I
e

N B . ‘ X . ‘ /,.

The {iclmess. of‘the concrote containment building has bceﬁ reduoed by about

- .oone foétfa oomvarcd <o Inaiun Point No 2. (PSAR p. -19) No'exolan;zion

has~bcen'given;bj applicunt ;qr,thig raeduction, Ig this CuUSud by the

PR
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rcduction of tho raéﬁoactivitj released into tho containment due to the fackh

that the present “nulj is of the loss of coolant accident excludes corg meld

‘down, thanks to %he presence of the sa;cty injcotion aocumu;atocs ? It is
noted that the I. P. 2 containment was stat od to resist the impact of most

prescnt d»y ai“crafts, while guoh a s»ateﬂcﬂt does not appca* 1n the 1.P.D

roport, -:i o

2 According %o the appiicant (PSAR p. 5-G), the containment building is morc

<han cupab¢e of ‘sustaining the pressurc and tcmnéfatura’load resuliing Lrom

the loss of coolant aocidcn» as, deso“ibcd in PSAR § 12.3.

It should be fruitful to invatignte the conditions in wnich e hi gher load

_to {the 001t“ihmcnt ‘s poscible, such as 3

.- delaycd aotion of the salfetly inj»ction and hoat rcmoval puans; 7

e jf-delajod‘aotion and failurc of the ventilation cooling and/ or tha

.The units pow “yd by diesels aro (PSAR p. 2-20) 3

‘spray pump. - )

To insurc integfitj of the containmen£ following a'logs-of-doolant accldont
with no °otivc'cuonching sy ca (sufetj injeotion), the fo.lowm° ust o
put iﬁ operation (PSAR Do -51). -

at Lea2 fé%;;‘} ST Tat LRG3
% f_n wunits + 14 p:ay pusp, .:;,i;.‘;l,‘: % fan units:+ 1‘sprag'pump'.,;
:9r 4 fan unitafjijﬁ;g:*1gﬂu;“' - | ‘or 5 fan unils u | '
or l'sprav Pumpf,'f ;.;;?‘fiiT - . o er2 spray. pumps

T

o ;I.P.2 LT - I P.}
L fon unitg . R - o 3 fan wnils

; l.ep:ay ppqy B SR 1 sproy pump4~f

f ool uuiv o; I P.) arc probably fdentical to tbc wnits o I.2.2

( SAR . 2-19). ‘The difference in number of fan units necdéd to limit the

.;CCu-“LnAuﬂt prsossure is not explained it =2y be due to a difforence in.

asoumpu-o.s, whereby at I.P.2 non oafOVy injeotion was assuz sed, waile av

I.PD thé'sufoty injeotion water could have beon assumed to spill in the

rcéotor'cavi vy henoe prevcnt the core from melting. through tho containment




ll- il
base mat,” Neve“thcless, 1% should be noted  that one of thg five fan units

must e as unod out of onder, and that the opcration of the laszt two fan

wnits implics switching of the unitS'on the opcr&ting two dicsel generators.

" The capacity of the spra j pump seems 4o have been ducrca,cd f com I.P.2 1o

5.4

1.2 Ind»ed, the heat rcemoval capacity of ons I.P.2 spray pumn 15 cquivalcn.
to four fan unitg, unilc a ..} ona sp*aj DUmp is cquivalent to 2,5 fan
wits (‘PbAR Pe -51).

of ths fans and”spray.-

Ela -1

It s;couag“y coolun» wator woula be releascd in the containment ba*¢c‘ﬁ«

;ollow;ﬂ~ a, loss of- coo‘an aooident, ths oonscqucneoo of the aceident would .

>
v . . - te

bc d.ggu;callJ,increaucd :

- tao pc_F DOOSS une would be mUCh fiigher ;

- thé secondary system_would provide gas leakage patn througa valve

-

. scals, P&Qkings, etec. designed for standard. industrial watertigatness
provided by seal water inJoctIOﬁ (PSA? »ablq 6.7)
- a rezctivity accident could be initiated in the_ﬁamaged core whea

the. sumo:water'is ﬁaed for safoty injection. -

The de sign is such uh&u rupturo of the secondary system as a conscequcnce oF

a loss o ooolunt aooiocnt ig not considared orcdible. (PSAR p. 12-29).

. Howevé* it is-éaid'in PSAR p. 2 -38 that "the stcam enoratoA sccondn“y uhell

5,

Pcr¢odical‘Lcaknﬂe ;es

will provide addi ional protcotion from missiles iginuting in the reacior
cowparﬁment . “One may then ask the ques tion & how would tho.sholl spotuin '
the missile ‘mp“ct and proteot feed water and vapor lines ? ..

'Coutai“ncAt atovriuy and »ighuness are csgcnt¢al for public’séfety-and health.

The nue perat;onal 1n ¢7ratcd lcak a“d r sistance test at the accident pressure

should be por”ormcd*wi h all tho pcﬂctrations in their {inal status.

'Intcgr tcd le-k teuts at roducsd pressure phould be po;¢od éally man o

aaocrtuin uhO tightaoss of tho containment.




Tests of individual gompon cnts (»1? looks, pcnetnatinns, valves) 5hould al

- be pe«‘oruga on, a periodioal basis.

oI is *ocomncnded that the requirements, sohedulc and aotiOﬁe to vea. taYen be

'cleale defined._ C T”' U . ‘; . . ‘ ‘:';‘ o

6 DIE SZL GIENLT RA“O?S

B _As tated in § 2. 5 2 d ecel genorutor availability is essential. From wkat can e

5’ .

fcrred frOm PSAR p. 2-40 and p. 8-6, the. ‘diesol genex rators are normally at

tandstill. When nueded any engine has to be oranxed with an 1ndependan. powcr

0

&

,:.: ?ﬂ;' supply, 'brought up to speed andihe propeL field has to bo put on the 3~nerntor.

t

+- Has any congidératioh'been givea during_design-to tha concept ot aaving {tae
geﬁcrato' } perm Gﬁulj switched on tae live Busbar, un at no load as a'
.synenronous motor, a flynncel, a clutoh and a reliable staruiﬂg device allowing
.a quick and sa;e start-up of the engine in case of loss of normal supply to the

'bus ? Wh“u “easono have led to ohoose the p“esent design ?

.
.

7. EXGINEERED SAFEGUARDS =
e 7.1 SATETY DWECTI®N , e

: . ‘7. 1 l huch concer1 has already been raised with the pousibility of pressure - -
»?{,iif;?iiéz _}:;  - Tté gl or p*imary piping “upture due to rapid cooling by the safely
e _':injection. ‘The acoumulato 'S in particular would 1n~roouce a Large
l;;amounu 0¢ cold w-te ithin a small time 1nterval (2300 4o 3000 ‘tj"
" PSAR. D 6m 13)\ | o
”*folthough the sa‘ety 1njeotion pump produce a small ‘low, tbey thld
l*aﬁﬁta’: & aigh pressure while ooolins down the vessel and pipes, in
‘case of. small pipe: break. ‘ S
.;!Qg“mal sleeves are suggested on the safety inJection inlet ;nto the -

‘Ip“imary ‘coolant pipes (PSAR fig. 4. 2)

7. l 2 It 15 cowceivable that the reciroulation pumps (or residual heat




BTN

o
, 1is At ‘tho conmmen. preosure.
Conuidering b N
'.y -« that the service water systom pressure at looauions ins.de the
- IJOOﬂtaianﬂt is bclow the design loss-of-coolant acqidcnt
\i;?f-; :,OOﬁtainment pressure (47 psig) (PSAR pe 9-36) ;
:"ﬁi$‘th“t numerous precautions have been designed %o preveﬂt dircet
:PHQOﬂtuOuS botmoon radioaotive matoriala and the outsida world ; - : %
A4-;vhut an auxilialj ooolant system is avallable for cooling vurious i
‘ " - pokentially radioactive equipments and fluids and is specially - 3‘

'fdesi~ﬂed to introduce a double barrier between the equipmenis '

/'*}3lund tho river water ;

Cempirems aenieeias s

and s%411 being aware , . ,

.;m: - tnat a conuinuous cheolk of piping and Opran nts 4 hteg% ty'of. j?

N tha contaiﬂmeﬁt water cooling system is inhewonvly échidved o

L th*ouéh noxmal operation of goma of the five units (PSAR Pe 6-44) ; g;

':iwz- thut provision éxists for monitorins and 1solat&ng ar faulty |
':ff water line (PSAR 2ig. 9-7) 3 '

LAt is askcd why the auxiliary oooling system is not used for the
‘containment ventila»ion cooling. :

"4jBy as&inv uhG queation, it is reallzed that such an arrangement would

Rt

L leud uO ove:g‘ze the auxiliary cooling heat sink capabiliuy and to
- hirher containmeﬂt heat sink tempratu*es. '

f‘7.2.2 Emvuasis is: put on the fact that service cooling water pressura is - %

v7?7.2.3 If sowa irnorative of Juutifical reasons impose the uge of servica

,.

below ~he loss-of-coolant-acoident containnent pressure (PSAR p. 9 -)o) '

Is tnere anj speoial reason leading’ uO ruch a s~atus, which at firsv-

; *hought seema 40 be' oontrary to safety conditions 1n case of acc;acnt ?

LLoweter Lov. c0ﬂ~u;nment air ¢cooling, .what will ba the seﬂsiuiviuy ol
"~iver water. “adioaotive nonitoring at the outlet of the coolers, ine - {
:pOSaLbility of isolating a -faulty cooling ocircult by remote valve |
'operat;onnand ‘manual seal water injection (there is none axccord.'in,.> 1o
PSAR fig. 9-T), the %ime and man power ﬁecessitated for corrective
B action, at a time when ﬁhnt conditions call for attention and action
. 4n’ wany Ouher fields 70 L. o L A
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7.~.¢ I; po“tincnt reason~ impose the use of service water 40 cool the
L containlent air heat exchangers, water sampling and monitoring at %the

ﬂouulct of the five ooolers should be. subjoct to careful design and

>~opcrat101.

l'xnc pPTe sent Svatus of ~ho design (PSAR fis. 9-7) chows separate Y
":s“nv)lin0 linoa =cach of them with an isolatinU valve = diucharv‘ng ‘
1ﬁto a common heador whioch leads to . a singlae lina of nadia ;on |

'moni toring equipment, ' . . —
JHQSUch'a lay-out does not appear %o be entirely foolproof when one
“Uoonsiders~that the sayplc‘ linos}of any four coolers might be subjeol
. L "to countarflow from the sampling linc of the fifth cooler. Such an B 3
' . '  event nightv occur if tho commwt sampling discharge heudar offer '
T . erc,sive resistance to flow and whcn, at the same vimo,'the a;sonaroe

- line of the £i2th cooler is inadvertcnly cloged or acoidentally
'v,pluuood downstreum of 1%s sampling point.

N Cheom-vulves on each 5@ mpling line would eliminate or counterweigat

vyhe poasiole faulty situatxon described hereabova.

: Noreover, indiviuual monitoring of cach sawple line would definitely ;

'”expeuita detegt101 and oor*aotive aotion in case of 1ecessiuJ. o

Ve a,sume that auring norm“l operation, the 5 sampling valves are in

-fully open position whatever the number of coolers in action. -

. 7.2.5‘A;£hougﬁ,no_oharcoal fiitcr is prbvided on the main.coptgihment o ?
_ _ _.jﬂthtilﬁﬁion (PSAR p. 6-44), charcoal filter dousing is fepresented on ‘
f‘f?iii: .:4 ~;~;PSAR fig.;6-2. A small separate internal reoi*culation system
' | iu»ilizing ch “coal filters i provided for removal of iodine as

. necessary prior to rouuine access to the containnent. ‘Does this filter
‘ ‘need dousi ﬁg when ‘its ventilation is stopped ? Is 1t used in ac»idental
‘ :cuudit1ons ? :f;“ ' ol '

y )

7.) CONTA”VNVYT SPRAY

: 7.) l The cha*ooal filters in the containmant vcntixation slstem have bean

suppressed as studies on sodium thiosulpnate oontainment spYAY inaicaua
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’ encir srcat effcotivcnc in removing iodine (PSAR p. 2-7)., Indeed

'.filtor oougins and handling introduce problons.

" However experimental ver ification of the analytical studies arse still

to be perforned, and the problems to be solved are liuucd. Aumcng theae

:f'tne rapid oxydation and detorioration of tho thiosulphate 1n PTresenos

"vof air will oo*tainlj orcate a dif ficulty, waich leads to quc vion

' the thio..ulphnte officionoy in thoe racirculation phaso (1r noodad),.
.'Also, rapid draining of the thiosulphate injection tank (PSAR £ig. 6-2) .

_:'-:' Te3.2

a2t the beginning of the operation of the two spray pumps should be

cxamtned. o , . -

Inadverient ope*atibn of the spray system is a continuous coincern for

' :tne operator, qnd our experience indicates- 4that manual blocking is

- '7.3.;

often considered if not realizcd. Tho possibility to install two )

'doublc-valve in'seriea, one operated by the containment {solation signal
‘hnd the other operated by the safety injection signal, should be

emamtned.

In PSnR fis. 6-2 the indications “inside missile barrier and "outside
missile berrier should be int erchanged (PSAR p. 6-40)

,.4 ISOLATTCV VALV" SEAL WATER °YS&&M

7 4 l

xn the containment spTQY systen (PSAR fig. -2), the single barrier ‘

betmeen the containment and the atmosphere, 1f the re;uelin" water o

: Seorage tank is enotied in the course of spraying, wou&d be the cu eek

,vglve. Also, if one puwp 1s not put into operation, leakage cou;d

uopeur at the packings of the manual valves and check valve.

It is. suggested ‘hat pogitive closure be insialled by manual sea

< kater injection, as provided on the safety injectlion lines (see 28AR

' fig. SN nkthough not mentioned in PSAR table 6-7)

.2 Tae oxcess letdown hoat—exchanaer cooling water incoming and outgoing

'lines should be provided eaoh with two automatio stop valves and seal

mater 1njeotion, as .naicated 1n PSAR table 6-7, but not on PSAR $ig. 9-4).

: ;f%jd1_1~,./,-



LT .3 Sual hato. injection should be provided into the linc lc“dinv from

) tHo reaotor .coolant drain tank and pressurizer reliel <ank to tae vent
headc‘, as indicatcd in PSAR table 6-7, but not on PSAR fig. 1ll-1. The
gamu applios for the lino 1cad1nb to -tha gas analyser.

i 7.4.4 Ie ;n aédidental 1ncrcaso of pressure in the containment tiilding was

' ucoonpnnio& with thae rupture of the nitrogon supply dine to the prosaurizer
rolief tank, or of any the line leading to this tank (PSAR Ii&. Le2),
'nit:ovoﬂ would flow {nto the containment, increasing the presoure j

: v“neoegsarily If uhe ﬂitrogeﬁ reserve is SUbSVunvLul, autormatic ' ;

isolation vﬁlves and seal water: 1njeot*on are sugg ested on this line.

7;4.5 It is show1 on PSAR fig. 9=% thal the primu“y pup coo*ing is ;nucrwupued
B on a signal of high pressurd in thoe containment builaing. Are the é
Tprima“y purp stoppod by the same signal (they are not designed to ™vn -

in a v:xpo*~ atmosphere) ‘e w111 cooling be sufficient during coast ' -

‘ dow1 ? "5ﬁ' ' - ‘ o o S

7.4 6 PSAR table 6-7 pruseﬂts the line from the residual he t:excnanga s to
'uhe ga*ety 1nje0u10ﬁ pwip &s a class 4 penetration (defined in PEAR- _ @
Do 6= S4). This line’ gbould be categorised in class % and protected 3

A.as indicatcd in PSAR fis. 6-1 and not as in PSAR table 6-7.

o 74T It i ouggested that the containmant sump reoiroulation line be p*ov¢aed
g_vd{ y .  WiuH mﬁﬁaal or even automatio seal water injeotion (PSAR table 6-7 and
.\: f&s. 6"1) -

-:' 7.4.8 It ia suggosted for safety reasona, to invaestigate what are the
DAt .t'auxiliary steam- line entering the containment building and the :eturﬂins
v':y9.__¥lf . auxiliary.condensate line, mentioned 1n PSAR table 647.J;

- 8  ACCIDENT mx LYSIS ©U Uy

” 8 l In PSAR p. -9; 1% is stated that in case of loss of power to the station
uuxilia*ieo, the stean geﬁerator safaty valves would temporarity lifs.
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I7 ona oF the valves snoul .l to closa, yartially or totally could

auxiliary'fccd water pumps be adequately driven ? Whatvyould be the CONGEQUENGes

of such an eveni.?

In PSAR p. 12-12 care is taken to demonstrate that turbine bursting throuzh

ihe cylinaers ig' not to be expected as a consequence of ovcr,peed. Howaver,

T wWe would uuvcost that such a burstiné. dua to overapeod, loss of lubrication

or mcchunical failure be asgumed, and roactor safety or at. leaat population

safety asccrtaincd. Indecd, we belieVa that totaL failure of activiuy

"iequipments 18 mora probable than the failura of a statie equipment as

‘envisaged in,the loss4pf-ooolant accident. o Lo SN

.

In the uﬁulYSia of tho loss-of-ooolant accident, it is assumed ‘that 0.2 %

"~ of the iodine prusent in tho uel &ap apyears in the form of methyl fodide ;

this 10 said to be ‘based on the fact that the mothJ¢ deconao-ition rate is
at least. 500 timcs larger than the rate 1f Lodine decay (PSA? p. 12-53%).

,'Howeve;,fyuis would only be the case if the CH + and I radicals (or other

2

,:rﬂdicalu) gen c*ated by deoouposition, cannot recompose in CH3I'

- If the r»composition rate is taken into account the theory should be as ]

"iffollows :‘~gﬂu;ﬁn =

' be tbe nuxber of ioaine atoms preaeﬂt (inoludin" methyl iodine){

et 1
- M’A"'be the nunber of mathyl lodide molecules present, o
';fkﬁﬁ“f ‘the radloactive deoay constant of ioding, ST
X‘if?gfhé rate of mothyl 1odide: dOOOmDOuitiOﬂ .
T .It‘the rate of methyl lodide formation from 1od1ne (if there is
AR fi 1»nt methyl radicals available)
The r(I-VI) = ME o+ MM

T

v —————

o rv-k *-A' .

. Hence uhe proportion of methyl can approach unity 1‘ t 16 rate of formation, r'

i is large as cOmpared to the rate of "decay" A+ k' .

' In vue of tho great importance ‘of methyl 1odide on the pOpulation safeiy,

- since s 15 not (or less) absorbed by the sodium thioﬂulphate (PSAR p. 12-54)

. further investigation 1a suggzested.

[ .
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"9, PLANT CONTROL

" 9.1 REACTIVITY SHUT DOWN MARGIN

. Shut-down and control rods groups associated with chomical shim rmalnlain a
. C i ‘ . o, }
‘reactivity shut-down margin of at least 1% at the time of a.rcactor trip.
"Subsoquont boron addition takes care of Xenon decay and moderator cooling

" (PSAR p. 2-43), -
dTho fdllowinf coumonts ara prescntcd on the subJect t

9. 1 1 in o“der to insure the 1 # gaut-down margin, the control rods Lower
» :oosition must be linited.- This lower insertion limit 1s calculatced
by the rod insortion 1imit monitor and two alarms alert the OpC“ator ,
<o take corrective acktion in the event a oontrol group approaches or ’
" reaches its lower limit (PSAR P. 7-5), - o u:ﬂﬁsm :
"In edrlier designs this same calculator produced a signal whicn
| <automatically proanibited the control rod insertion (except by . acrar) 1

"uhy has this automatic insertion be suppressed (PSAR fig. 7. 2) ?

.;9.1.2 Boron addition should be realized tnrough reliable equipment.
' what will be the operator 8 attitude in front of a- sustained unav«ilabi-
.ulity o.:the charvin~ system after chut-down ? .

L]

9,1.3 as 1t been dcnonstL“ted that the 1 % magnitude of shut-down reactivity

is lar ze cnough %0 cope with the naximum physical boroﬁ dilution “ate.

: j9.1.4f.ue ‘SAR demonstrates that continuous boron monitorinv is not required
' ..Boron is thus measured in intormittent samples ‘drawn from the priszoyy
-qJ'ysteﬂ. Design impcovmont over Indisn Point 2 lays in the separation
v:d,o‘ sgnpling lines. ‘
3”Ve svill bélieve that boron continuous monitorins 1s recommondable.
”;f rom ‘aotual experience, there has been a cage at 1635& of an abnormal
_situation where boron continuous monitoring was the sole mean to &SSGQS
. %he’ resotivity margin of a shutdown .core. wnose nuclear instrum satavion
;had been put out of. serviee for several days as a- consequence or &

gffire having damaged nuclear instrumentation wirtn,.

."-"’




10, ELECTRICAL SYSTEM AND wmn\c

20. 5

9.2 NEUTRON SOUSCE /'
In some designs, oontrol rod withdrahal is’ prohibitod on a’ low countinb rate :

. on ong sourca cbannol.' Iﬁ onder to avoid a sudden rapid chanvo oz neutron

. powar lev;l witb rod withdra“al, this additional proteotion is suzzestod

(PSAR De To L)

9.3 REACTOR coo:.w: 'AVERAGE TENZ ..mm

-

Q; The reaclor. ooolant avoroce “cmperature is used widely for plant coairod ;
the avarogo tomperature o; eacn of the four primary loops is averaged to
obtain tho rcuotor ooolant average tcnperature. .

Is there an aut ouatio action takon whoen the average tempera»ure measurcmeﬁt
. in one 1oop o¢”fors ma*kele from tho three others, indicating an inst*umental

.failure ? ". ' ‘ '. i

Event {7 this utom;tio act‘Oﬂ exig»s, let us assume thaﬁ 1t ’ails and .

<hat later on a slow olift occurs at one thormoresistance of the mea°u"ed

. averaged temperaturé% As a result there will be a drift in the true reactor

coolont average temperaturo whilo the apparenu average temperature *cmains

-}.€f~§‘l * as progremaed. Tae ‘drift might be at such a rate that the neutron flux

and primdry pressure rcmain within their operation limits by the rebulauing
process. SR ‘ ' .

Acooroing to PSAR fig. 7-1 the overpowor-overtenperauu*o trip controller is
aoctuated bj each of the four avo“age'tcmperotures and tcoooratu*e dif‘ereﬂoes ;5
would this oircuit trip in time %o avoid DN B 0T eXcess ooilinz 2

In the case uhere & sustained ‘alsa reactor coolant averaze teﬂperauu

indication is possible, what would be the effeot of the design transient ?

20.1 mcmicu F’IRBS ]
It is rocOﬁmended.that an anolysis be made on fire bazards which might affect

‘- the supply of powar to major equipmonts 3

-'ohe intogrity of control and 1nstrument vital eleotrical or pneuzatic

s

. JD Cem.a H - 3 R \_
::'éﬂtho habitability of the oontrol-room with respect 00 smoke and toxic




"10.2 PCUER S UDVLY T0 V; IASTRUﬂuﬁT TION
Powor supply 0 vital 1ngtruncntat10ﬂ hau to be moat reli“ble.

- 10, 2 1 Vital instrumcntation indicators or recordors should not be of tac
“pogitioniﬂg'servomochanigm typo unless a spooial indication waras the
.. ooerayo* of any lo** of motive powar, thorwise a logs of power will
cause tho 1ndica~or 'to fail as is, whioch will indfcate a falae normal
.A,ituation in case of disturbance. ' -

'~j10;2.2 In case of lo 5 of power on  the instruneﬂﬁ-system,:eaoh"indicator
- wighould, diopluy an indication of disorder. ' .} |
The 'same app;ies in case of faiiura of signalizatio1 lanp. The
brupuure of a fuse should not induce :false 1ndications or should bo
'~ gignalled 3 spocial'éonsideﬁatipn'shOuld be given to fuses on remotely
opera;ed3equipmont in this respeot;- ‘ = '
10 3 Missile protec.ion ‘of vital powar supplies f Ty S
_Diesel Power generators, vital transzormers, no~or oenters and cablea saould
f.be ef;ectivoly protccted against missilcs geﬂerated by the failure (burs~ing

',hby overspeed, overpressure, ..) of near-by equipement.
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7. ENGIMEERBD-SA?EGUARDS
7-1 SAFETY INJLCTION ‘ )
? 1 6. It is suggested tbat the accidental opening of the ‘pressu-
L rizer discha:ge valves be studied, since "the safety in;ectlon i

'”.;s not provoked in_tbis case ; the same applies to a rupture N

»in the. top-of the pressuri?er.’
-~“ .
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