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Final report of the IAEA Site Sarety Review Miselon |
to

Temelin NFP (CSFR) .18 27 April, IMO
I

Chapter 6.5
Conclusions and Recomunendations for Groundwater Ilydrology i

|

In some specific areas the work has becu twafusined for a long period of time,a)
covering up to a seasonal cycle.

The groundwater situation at the site is such that the site can be considered ab)
good site from the viewpoint of groundwater hydrology becaue of the presence of
water bearing formadons having very limited movement, cxtremely low water ;

velocity and slow response to rainwater rocharge.

ne foundwater situation at the site has been almost completely evaluated but
,

c) its cannection with the regional groundwater system has not been fully captored. ,

It is recommended that this study be performed soon and in any case well before
the plant is in operation. li is also understood that such a study is being started
and the first results should be available by the end of 1990 and with a final
report by the end of 1992.

'

a survey of water wcils in the reS on has been performed in the last decade. It isid) recommended that this work be updated and the survey of water uses in the
region completed.

There are plans for the establishment of a series of monitoring wells in the sitec)
area. The criteria for their k> cation have been discussed with the mission. Dere
are also monitoring wells around the area for the storage ofinactive sludges. It
is recommended that before the start of plant commissioning monitoring wells be
estahlkhed in the areas around the site.

;
,
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!Final Report of the IAEA Site Safety Review Mission
to

Temella NFP (CSFR) - 18-27 April,1990

Chapter 6.5
Conclusions and Rocoonsmandat6 ems for Seisamicity, Geology and Tectonics

The seismicity of that part of the Bohemian Massif which surrounds the
!Temelin site is unqucstionably low. F.verywhere in the world such conditions make

difficult the coherent integration of geological and scismological data. In view of this
situation, and to complement the existing studien tus Tennollu, it in iswunuended that
assessments he made of the sensitivity of the design basis carthquake ground motion -

levels to the inevitable uncertaintics in the database. These nuessments should
include:

a) Validation of the present day scismotectonic significance of the Hluboka
Fault. It ik pouible that most of the data for such a validation may already

:
he available.

b) Geomorphological analysis, using aerial photographs, of the arca which
surrounds the site up about 20 km (including the Budejovice Jiasin) in
order to complement the present understanding of the origin of landforms
within this arca.

c) Calculation of the effects on the design basis ground motion levels of
uncertainties in the location of historical earthquakes (and, thereforc, of ,

zonal boundaries) and in the predicted rnanimum intensity levels for cach '

zone, particularly the zone which includes the site itself.

Development of a microcarthquake monitoring network. This would have !

d)
the purposc not only of recording any microcarthquakes around the site
vicinity but also of allowing the discrimination of non-tectonic events, such
as quarry blasts, so that they can reliably be climinated from the catalogue
of instrumental carthquakes.

.

i

:

i
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9. RaOIATIOal PROTECTION .

The proposed radiattori protection facilities and equipment are generally
and where the staff have observed deficiencies, they havegood to escellent,

*lhe s taf fing c.nd organizational arrangements areinitiated improvements.

appropriate for both normal and abnormal circumstances, and the Radiation
The current staffSafety Department is independent of the Operations 6ectiore.

of 29, out of a planned complement of 125, are competent, thorough,
radiationself-reliant and dedicated in their efforts to develop ari escellent

protection programmo for the Temtlin nucinar powor plarit.

Protection in the workplace

Radiation work permita require a radiat Jon inspector te survey the
workplace and recommend protective measures as well as the monitor ing to be
done while the work is in pr ogres s. In addition, every worker is required by

station regulations to tako such measures that doses to hiniscif end others are
as lo. as possib}c. f.12 caposures grcater than 23 mSv must t.v reported to the

Regional Hygiene Centro (Kraj ska hygienicka stanica, kH3) which is the
Protection le to be optimizedregulatory author 4ty for radiation protection.

using judgement and esporience. Consideration should bo given to

supp)cmentstw3 this approach with one or store of the objective appr kches
u

recommunded by the Internatjunal Commission on Radiological Pr otection (ICRp) .

Respiratory protection is to be provided mainly by sjng)c-use respirators
with a simple dust filter, and by military type respirators if esposure to

f or greater protection, air supplied protective suits .

radiciodines is likely.
is recommended that a programme for regular inspection,will be available. Jt

te s .ing and eininten.mr e rA respi r atory protectivo devices h developed,
including air supplied protective suits; and provision should bo made for fit
testing of respirators and for informing workers in the initial and continuing
training programmea about tho risks of waaring a leaky raspa*4tur in an

F

emergetic y .

_ _ _ _ _ __ __
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A c entral rad 3at ion c ontr c.) rceom is to be provided, with a total of 800s

iriputs from the first two units and the ausiliary buj) ding (the Russimn
designed CIMENK system), 2nputs wj)] include dose rietes arir* c onc erit r et ions ofe

noble gases, aerosols and radiolodines in working areas, as well as
nicasurements of delayed neutrons, swbje gases and radioic.ditier, in the cir i n h r y
circuit. Comma dose rates will also be measured on the primary circuit, with
an aJarm on high dose rate, and it is intended to add egiipmerit fur gamma
soectrometric measurements.

Provisions for some emergency measurements are being designed, including
doso rato measuring devices on the reertor domo. The CIM;tRx system rriquires

considerkble adjustment and maintertence and is being reviewed, with the
possibility of usir.9 4 different system for Units 3 and 4.

Personnel dosimetry

The facilitios for interreal dosimetry include whole body and thyre,3d
rounters, as well as provisions for the analysis of oncreta using gamma and
1, I nh.a sportrometry, liuwid st ir t i lla t ion e veunt i rey unc! rad iot i.cnd s t r y . In a i

omergency, two additional detectors ran bo instal!nd in soparato snield9d

tulij c J o s within the whole body counter 2t is recomruended that the procedures
for analysis of escreta be reviewed for circumsrancos when skin centamination
prevents whole body c c.untirig, with the object J uc of deve]cos tg more (J esible
procedures for identifying persons wJth high level internal (untest.dnation.

internal dosimetry is to be donc primarily with film bmdges, wj th all
workers in controlled areas to be monitored. Files are to be changed monthly
r.r en reauest. Several thousar.d entra dosimeters can be obtained for
e.corgency use. Thermoluminescence dosimeters (TLD) are also to be worn, in a
separa c holder attached t.c the film badge. The shift rac i a t i . r- inspector

will be able to process TLDs immediately if required. The replacement of film

do s a n.ct er s wi th 1 tht. as the primary dos imeter i s being; consid0 red.

It is intendod to obtair. 100 to 300 modern elvetrunic p.tr surino l
co s e r..e t e r e for t ertain high r i sk wort . SoJ f-roading c)cc t rosc opa r do s i nic t e r s

a af nou tren dos imitters wi ll al .eo be available. A calibration fscility isr
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planned which would provide for automatic calibration of severs) i ns t ruracnt s

at a timo with caesium 131 with doso rates of up to 10 Gy/h.

Personal dose records for each worker provide for recording deep and

shallow done equivalents, intakes of iodine and other radionuclidos, and

effective dose equivalents. The records for each worker must be kept at the

plant for at least 30 years af ter the worker leaves the NPP. Copies of the

records are to be transmitted to the NHS.

Effluent monitoring

1hc proposed avnitorang programmes are comprehensive and capable'of

providing appropriate information under both normal and accident conditions.

For liquid effluent monitoring, a continuous sample from the liquid waste

channel is to be pumped past e monitor, with a sample to be automestically

valved into a plastir bettle once every five minutes. 1hc bottle will be
changnd daily. If en intervention level is excoedad, an emergoney sample will

be automatica]]y i,hlves into a separate bottle. Analysis for transurknium

nuclides will be done whenover an investigation lovel is ontoeded.

Investigation 1 cut!s may be changed anmk)ly, depending en tht average

discharge rate and discharge fluctu.. tons during the proceding year.
'

<w

f or monitor ing barberne effluents, each stack wi]] be previded with k

variety of samplers and instruments. Actual effluent concentrations are
espected to be much lower than the minimum detection level of the presently

planned monitors, and it is therefore planned to add a semiconductor gamma

spectrometer, whlch is more selective. High volurne samplers will also be used

for collecting aerosols. with weekly counting of the filters. Silica gel

sartplers wi]] be used f or tritium, and a cartridge is being designed for
sampling iodine. Dose rate measurernents are to be made in the stacks, with a $

range of up to 50 Gy/h. Acroso) filters are to be analysed monthly for
r8il. .. . ,,. ..
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A good prkrtire noted with respect to effluent contru) is that the

investig.ation levels may be varied, depending on the avor. ige release rato arid

release fluctuations during the previouf, year. This practice wiss introduced
in order to compensate for the decreasing background levels of caosium-137 due
to the Chernobyl accident, but it is also a good practice for normal operation
because it focusses on changes from normal rather than on some arbitrary and

constant investigation lovel.

Environmental monitoring

1he environmental mionitoring programme is to be integrated with a

national monitoring system being planned by the Instituto of'ilygiuno and

(pidemiology (2nstitut hygieny a epidemiologic, 3HF.) in Pr.ahr., lhe p)krit will

provido eight co.nprehensive nionitoring stations and 2511.0 stations within 30

km of the the plant, with nenitoring by 1LD within and 1,0 yond the 30 km radius

tc, be done by other organizations, the comprehensivo stations will b(,

equipped with high volume mir samplers, whose filters wi]J be changed weekly.

Continuous fallout samples will also bo providad, with monthly samplo

ccellection, and charcoal-silver nitrote cartridges wi)) be piovided for

sampling iodine compouncs.

2n addition, a system is being developed for continuous dose reste

reasuroments at 48 locattun,s,from /00 to 1500 m from the alto, as well as for
fodanc monitors al 30 stations that would start automatically kt a dose rate

E
above some predetermined lovel. The monitoring information will bo
transniitted by telemetty to the plant's laboratory in Ceske f(udejovice.

f
__ _ __ _ _ _ _
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The laboratory is to be equipped with tino vans to bw usod during both

normal and emergency circumstances for collecting samples and n. eking gamna

cose rate and spectrometric mensurements in the fi ef ld 1tw pr es st.r t rec

ionization chambers and semiconductor spectrometers used for these

nicasurements will also be used for dotermining surface and soil conti.mination
'

lowcls. Sampler to be endlysed in the fiaed or mobile lab 0rhtories wj]l
iraclude drinking weLor ms wall 45 wat er f r om ri vers , ponos and 1..ko s .ind f roni

bore holes around the p]snt and near waste sites. fish, sediments, soils and

agricultural products ere also to bo samplod, with the emphasis on milk, which
is tc. be collec ted from large farms as w - as from dalrier..

i

*
a

e
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ROZHODNUT' c. .u.eas

V ndvaxnosti n. Andust koncernu Cunk.0 vui i to t i c ks' xd vruly ,

c). 2034/1 x */ 1 . ledna 19 H's a na zAkladU
ZaddvacI bexpc6nostnf 2.prdvy jadernd nickt..yarny *: . mo l ( n ,-

pfedJotend 8 touto 2ddos t.f
1

l > v 6 ; kinti v ie. . f .s tudio Enorqupro luk t.u k.p. i .o. " .7H Temtel in -
-

Eich vliv6 nu :.;oubor stavcb pro IV. a V. vt .iv i,t " plodloxo-

nd dopiacin h-) . 2014 /An/H.t /1414 x 2 4 .1. t al t!!. i.eko dopLn6k zi4 ;'
JE Tomelfn

studio Pa ynoprojckt.u k.d .o . k problemat.ico v11vu t.r a n s i t --

nfbo plynovodo na JE Tomol(n, pfodand dopi num d j . '.!O 34 /An/lus
,

z o */ . 3. t 910. !

vyddvd CSiml; po poxuuxeni Z4tddvact !..expecn ,nt es s :., s v y .f1:

vnt .i r. f vis v1Jv0 n.a'1'omulin v00 t ite .sejf soundint.1, t/kajict uv
JE Temejin a l u prihlddnut.fm k daluf prudaud <fokument.act, op
kajici su v11vu trungitn/hu plynovodu nu ps ovox .lJ: 't'e m e l i n ,

podle ustanovonf 6, ou s t. . I , plum, n, xdkonn c.211/1:JH4 Sb.
o stdtnfm doxuru nad jadornou buxpeOnoist.( iadur n0ch nitfxeni,
$ 128, odst. 3 xdkonk C.bO/1976 Sb. o dxemnim piduuvunf a
stavchnfm Pddu /stavabnf zdkon/ a 9 7, od a t. . 4, vyhld5ky I'MTJ h. ,,

!

6. 145/19'/G Nh. o pudrobn5);if dprnv0 daemnf ht, iIvent a v t.s v ob.
nfm fddu

a o u h 1. u a |

)
s dzamnfm rozhudnut.fm pro .t v.11 ntavbu jndern0 elokLtdrny

Temelin, kl.urf je vdzdn n.i nl1ndnf L0chio podminehr
i

|
|
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Stavebnik: ;

i

1. vyvuld du 30. norvna 19H5 jedndni n h.D. Telito. i t.n i j

plynovud za d&ulum |

6/ ois,)uk t..l v i vuuu ruxburu muitnf ch nahost t.r.oiv i t n iho p ly- f
nuvodu a pr ibl eduutisti k v9nJ antknm n t ual li- En..i ciipps v- |
luhlu h.p.1.o. vi:ot.nn uxpurt i zsi fch pin;ouv.tui n into a: t u- ,

dio ei h v9u.sedham studic Plynoproj ch t u , b. .d .v . s e llc m i

nLanovinst maximdini pro-)ektovd nahody t rane t tolho ply- '

novodu a ciclinovdni dGuludk6 t.akovd in bruly, ,

f

. .ibJ ane .i : . ! -- |b/ nt.anovont dal.hich prevent.IvnIch upoLieni I '

|

ei nco a v eniku miiximdin f. projuL t.uv0 nrh.xp., t c. .o ; .i t. n .! ! . !

pj youvinha pPJ buduucim provoxu J1J Teviv.Iin. )

i

c/ anliutbnf fyxickd ochrany trau tranzitnibu plynovudu, i

vudenVeh unbrunnfm pd:;mem .J1; w:melin h s,iln ont- Gmynjn0h. [
'vyvojdal nuhody 1.ranx.1t.n(ho ofvoovoon,pof;kozun.( .i

~

d/ utanovent opar.funi k zdbran6 poskozun( t.r a n /.i t u .t h o p l y -
novudu pt.1 xemnlch a stavehnfch prac(ch bnhum vfstavbe i

L

fc/ unkul.unni.nl kont a.uly dosavndnich pri it:19ch upa t.rcin f ,

vyp1pvujicIch x podminuk povolanf vpsimky v w in( rar i
r

i tranr.1 t.n Thu plynovo<lu pri prachudu pds;mem r.t.avehn f uxJve-
ry 1. a 11. stupn5 Jr. Temelin, s

!

f/ navt Eunt vhudndhu nyr;t.6mu monil orovanf strobo/ch duikt |
*

vomnihu pJynu, nyut.0mu ulunulizacu t echt o un i lt.h a I ., - |
L

ruchovfuh u t.ny n t.rannitniho plynovodu a opatsoni,hterd

Ldcht o pfIpadech budon realizovdna, Adyhy A t.nkov d *

v ;
-tnobod0 duM10, vu t'ormG havarj jniho pidsni' pro utapy vf- !

r.t.avby J a; Tumul f n , psi ex.t c.tunci r.a ef zou i ntavoniDt5 a
pro fdel spuuAt6nt n provoFu, kdy munt !ft ochrana pi vd

iniciuei nehudy transit.niho plynovoiju v.a ra vona du bevorJj- {
niho pJdnu JE Temelin. ;

,

/ :
i
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*
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y advaxnue.ti na 9ddost koncernu Cesks enei .mf ichii udvody,
cj. 2034/) x ,: 1 . ludna 19 fi5 a na zdkindd ,

- ZLtddvaci bezpednout.nf xprdvy jadernd crichti .irnv Temu)in,
predlokend 8 touto Eddosti

,

- studio 1:norgopro.)ektu h.p.i.o." .1H Temel in - 1 r s"e n hum v n : 'i -

Afch vlivh na coubor stavela pro IV. a V. nt ovisu" pi edio ur

nd dupinem ei. 2034 /Anfita / I i ti z 2 4 .1. I '> ti'i 1.s ho s tupi nlik Xny

;ti: Tumulfn
i

- studie Plynoprojektu k.d.o. k problematice v31vu transit- .

,

niho plynovodu na lM Temelln, plodand dopisom uj.2034/An/lAa/, f
;

20 7. 't .19116 ,

vyd.ivd Cf.n:Aic pu posuuxenf ?.addvael f.expcenostni ph"? JE |

Teme.lin vnuttac juji vouc.i s t..i , tf kaj ief tu v nu.it.ich v1.i v0 nu
pilblddnutI:n h daliif predand (lokumentaci, t9- ;JE Temelin a .1 8

kajici se vlivu tranzitnfho p.lynovodu na piovoz .in Temelin,
I

podic ustanovenf 56, odr.L.1, pism. n, zdkuno d . 2H/ I'> t!4 fib .
o st.dtufm doxosu niul jadernou huxpeUnouti judus upcit v..iIzeni, |

9 12 ts , od st. J xdkona b.50/1*>76 Sb. o dzumnim pidnuvdni a
stavebnfm fddu /ntavcbni xdkon/ a b 7, odul. 4, vyhldsky FMTih.

~

c . 115 /19 76 Sb. o pudiobnG.isi dpravD dzemotho ifzunf a staveh.-
nfm fddu

.

nouh3 as
i

s dr.emnfm rozhudnu tim pro J V.H nt.avbu jndernd olektrdrny j

Tetmul in , klerf je vdxdn na spinOnf LUchlo podmineh: {

t
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1. Vyvold du $0. 6ervna J916 jedndnf a L.p. Tiann.tinI

plynovud zu dOojem

a/ objektivi vace tuzboru inusnich nehod t r.ineltn itio ply-

novodu pi lhj ddnut im k vf sl edknin si tui.ie J:nerqupro-,

i te t t u J. , p . i . <> . vbol.ni; expori j zu fch ponouzon i tUta sLu-
die a L vi n.l uilkum s tudie Plynoproj ek t u , h . d .v , a ellem

st.anovenf maxitudlnf projektov6 nehody tran? t 40 p.l y -
nuvudu a durinovdnf dusindka t.ukovd ni hody,

la/ utanovuni daJ fi f uh pt even t.1 volch opa i ri a i F . .i bi a ni- ini

c .I n ei . .i vzoihu inax imdin I pro.)eh t ov J neh ni f t r in z.: L n jl.u
p l y ni .vi n hi pij hudunc lin piuvoxu ill: Tesin 1in,

c/ v a j ii. L i. n ( lyzickd oulu uny trau tranzj t.n i ho j elynovodu ,

vedenfeh ochranufm pdninem JM Temelin h v. lbran6 dmys i nOhi,
pohkuzeni a vyvu.tdul nuhody 1.ranP.jtulho p l ynovvin:,

d/ stanovoni upat.renf L zdbrane poi.iko v eni t rany..i t.n iho I;J y-

novodu ps 1 zcmnfeh a stavubnfeh praefeh bbhem vfstavby

e/ unku tci nen i Aontro)y donavndufch priiatvuh u p a i.i e n ( ,

vypi pvaj ie f eb v. pudminch povulenf vf jimky vedeni tran

transilulho plynovodu pfi prachodu pdnmem nLavchni uadve-

ry 1. a tJ. utupnu JE Temulin,

f/ navri:enf vhodndho systdmu monitorov.inf drohnfuh dnihn

zema(ho pJynu, '.y nt dmu nignaJ1xace iochtv tin i hu .i ] u-

ruchovich nLavu trannit.nIho pJynovodu a o pat.ro nf ,M t e r.i

v t echi o pJfpadech budou rna l .t.xuva na , hdyhy h takov6

nehudn donlo, ve formG havarijnfho pidnu' pro ut.apy Vf-
'

st avby ill: Temelfn, pri ex.istenci zailzeni stavonist.6 a

pro fdzj spouhl6ni a provovu, kdy luun i tipt ochrana prod

inielauf nehudy t.ranuitnfho plynovudu v.ainzena du havari:j

niho p) dun JE Temolfn.
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vesli n im i ran
vi likurd Te&cnf v nouviniout i :

P. Zahroo in do ph el-
tranxitnihu plynovodu v ochrantidm pdntuu JI.: .Temi l '
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