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SAFETY ASSESSMENT OBJECTIVES

2 The clad ballooninc safety case nas Zleen assessed against the
Inspectorate's safety assessment principles | 7). The principles
relating to fuel and core design which are relevant to clad ballooning
are intended to ensure that, at all times, the fuel assemblies are
maintained in a condition where coolable gecmetry is guaranteed, the

core safety limits are not exceeded and the assemblies can be removed
following the accident. In the assessment of the CEGB case, emphasis

has been put on examining the extent to which the information given
demonstrates that the blockages which result from ballooning are

coolable.

THE CLAD BALLOONING PROBLEM

3 The sequence of events which are postulated to occur in a PR
lose of coolant accident (LOCA) are shown in figure 1. In the LOCA
safety case for the FWR made in the USA and elsewhere in the world,
the standard approach involves the analysis of the time varying
behaviour of the highest rated fuel rods by means of a pessimistic
analytical evaluation model (EM) . This EM has a procedure for
calculating local fuel rod swelling and consequential flow blockage
with its effect on the temperature of the peak rated fuel rod.
However, swelling of the fuel rod cladding is not a linear function of
temperature and, as shown in figure 2, in the case of a large break
LOCA the peak rated rod in the core (which fcllows the upper bound of
the shaded area) does not have the chance to deform in the lower
1
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possible for the fuel rod cladding to exhibit not only high circum-
ferential strain hut also an axially extended ocallocned ragion gquite
unlike that used in the EM calculations.

5 This change from a localised swelling to a balloon shape, as
shown in figure 3, gave rise to the possibility of large flow
blockages where the balloons overlapped. The Inspectorate's concern
was that these blockages could impair the ability of the emergency
core oooling system to cool the core and cause wore severe

temperatures than were being predicted by the EM.

6 Since the Generic Review, the UKAEA has devoted a great dea.. of
research effort to the resolution of the clad btallooning problem and
the review by Mann et al (ref 3) gives an indication of the progress
that has been made in the UK and other countries, notably the USA,
West Germany and Japan. An important development during this period
has been the realisation that the "sausage" shaped balloons produced
in the initial experiments (see figure 3), are not representative of
the deformation which might be expected to occur under the convective
cooling conditions of a LOCA. Hindle et al (ref 5) have now shown
that convective cooling tends to force the deformation to occur in the
downstrean end of a grid span with the result that the fuel rod
cladding takes up a "carrot" shape, as shown in figure 4. The
findings of these relatively simple experiments appear to be confirmed
by the results, as shown in figure 5, of the more recent multirod in-
reactor experiment (ref 19) sponsored by the UK in the Canadian NRU
reactor. These experiments have shown that the Inspectorate's
concerns over the possibility of coplanar blockage are still valid in
fuel assemblies with more representative two phase cooling conditions.
2
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sccve, mhis approach does not adéress e ILaC Sal.CCnLnT frec.aem, ang
=~e C2G2 propesed an additioral argument almed at sacwing what axially
s:mended callooning woulé not cause clockages wniin weuld invalidate
-~e conclusions drawn from the IM calculations. The LCCA saferty case
is made up therefore of two parts, the =M analysis and the clad

ballooning safety case as given in the NNC report PWR/R662 (ref 6).

8 The EM accounts for local fuel rod swelling and flow Dblockage in
1ts peak rated rod calculation and paragraphs 1l to 23 of this report
discuss this treatment and its ultimate effect on fuel rod
temperature.

PWR/R662

9 The clad ballooning part of the LOCA safety case is given in
R662. There are two main features of the clad ballooning evaluation
presented there: the overview or "perspective" of the problem, and
the calculational analysis of the response of the fuel in the most
severe loss of coclant accident (limiting design basis accident). The
perspective attempts to show that the potential for clad ballooning 1is
limited to only a few of the postulated lcss of coolant accidents and
that in these accidents the inherent characteristics of the core
prevent core wide ballooning and blockage. The arguments used to
support the above claims are discussed below in paragraphs 24 to 29 of
this report.

10 Te calculational analysis in R662 attempts to show, Iy using

camputer codes to model the fuel rod response to the thermal hydraulic
conditions which exist in the core as a result of a LOCA, that the

blockage produced by clad ballooning is coolable; ie the temperatures
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ssformation aspects of tne EM since & aszessment oI ne LKA case as

s whole is covered elsewhere (ref .,. To2 intentior ners, tnerefore,
is to examine the models used *#o gredict fuel rod swelling and the
consequences of that swelling on nea: ctransfar degracdation to see
wnether +they are oconservative and consistent with those used in
relation to clad ballooning in R662. Four main features of tnhe code
have been assessed, clad strain, clad rupture, flow blockage and heat
transfer degradation. These are reviewed in the fcllowing four
sections. It will be seen that the Inspectorate has reservations
about the models and general philosopny used. These reservations
result from inconsistencies between the EM and R662.

Clad Strain

12 (lad strain is treated in the LOCTA code, which is part of the

tinghouse 1981 ™. There are a number of aspects of that treatment
where more information is required before a judgement can be made
about the overall conservatism of the strain calculation.

13 The first of these relates to the description of the creep of the
cladding material. The EM uses a different approach from that in
R662, which uses data derived by CEGB (refs 8 and 9) for Westinghouse
Zircaloy 4 tubing. Since this latter data is directly relevant to the
material to be used for Sizewell B, the Inspectorate has asked for
confirmation that the two approaches are consistent. It is possible
that the difference between the two approaches reflects the different
temperature range over which the eguations apply, but this needs to be
clarified.
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~as applied a "correction" to the Creep aguation int Jrler IO Sotain a
setter fi:t between the calculated strain and tnhat wnicn is observed
experimentally. This correction makes it difficult to assess the
sxtent to0 which the current equations are physically based and hence

t~e conditions over which the equations are valid.

~lad Rupture

16 The calculation of clad rupture is an important aspect of the
Westinghouse EM for two reasons. First, blockage in the not assembly
is only assumed to occur if the average rod in this assemdly is
calculated to rupture. Secondly, the size of the blockage depends
upon the strain which is calculated to occur at clad rupture.

17 The Inspectorate has reviewed the models used to predict the
conditions which result in clad rupture. It is felt that more
information is required to justify the correlations used, especially
in relation to the uncertainties associated with these correlations
and the effects they have on the Sizewell B calculation.

Flow Blockage

18 The Inspectorate has two main concerns about the flow blockage
modelling in the Westinghouse EM. These relate to the two DoInts
raised in paragraph 16 above. It will be seen that for each of these
points there are inconsistencies between the EM approach and tnat
given in R662.
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20 The mechanistic calculation of flow cicckage in R€32 on ¢

nand shows that for an B85% power : =wners 1s sextansive
sallooning, with the result that the ccclant flow area !

30% in the blocked region. This reduced flow arez is calculated ¢
cause a degradation in heat transfer wnich R662 suggests would
increase the peak fuel rod temperature oy somewhere Detween 113°C and
128%., 1f this increase in temperature 1s scaled up for we 10C%
sower rod the increase could be in the region of 150°C., It is clear

from this that there is a significant inconsistency between the

~modelling of the fuel rod swelling and blockage in the EM as compared
with the modelling of ballooning in R662, and it would appear that the
average rod burst criterion for blockage assessment is inadequate.

21 The other aspect which requires further justification is the size
of the blockage once it is calculated to occur. The EM uses the
methods gi ren by Powers and Meyer (ref 10) to derive the flow blockage
from the L 'rst strain. When these methods were being formulated the
Inspectorate expressed reservations (ref 11) about the use of non-
prototypic experiments for relating single rod strain to multirod flow
blockage. The EM has been used to study the sensitivity of peak fuel
temperature to flow blockage for Sizewell B (ref 13) and when the
power of the average rod was increased so that rupture occurred the
flow blockage was calculated to be 53%. However, this 1is
significantly less than the 80% flow blockage calculated using the
mechanistic methods in R66Z for rods of similar power. Even allowing
for the fact that the EM is calculating an average blockage across the
hot assembly, the power variations across the assembly are not large
6
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suillotine break ILCCA, tne peac slad temperature is increased Irom
10399% +o 11999C when Zlow blockage occurs. Although tnis increase of
1609 is consistent with the 150°C derived from tne 30% I{low blockage
=alculation in R662, the sxtent to which these results can be used to
justify the conservative nature of the EM calculation is unclear,
since there are aspects of Dooth calculations which require
~larification. Those associated witn R662 are discussed below. In
relation to the EM, the aspects which require further justification
are the validation of the THINC code (ref 12), wnich calculates the
flow diversion, the blockage geometry used in the THINC code, and the
heat transfer calculation in and downstream of the blockage.

22 It is possible that the apparent agreement between the EM and the
mechanistic calculation results from the fortuitous combination in the
EM of ron-conservative blockage modelling and over-conservative
assumptions relating to flow and heat transfer. This latter point 1is
supported by the Inspectc-ate's extra mural research at Manchester
University in which a flow blockage model has been used to predict the
effects of various sized blockages on peak clad temperature under con-
ditions similar to those predicted by the EM. These studies indicate
that the EM heat transfer degration for a 53% blockage is overly
conservative,

CORE WIDE BALLOONING PERSPECTIVE IN R662

24 As explained earlier, the main problem associateéd with clad
ballooning results not from the peak rated rod but from the behaviour
7
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LCA Transients at Risk

25 The safety case in R66Z (ref 6) uses zhe EM fue! roc code LICTA
to identify the accidents in which ballooning is likely to occur. As
discussed in paragraphs 12-15, the Inspectorate nas doubts about the
clad strain calculation in LCCTA and this, in combination with other
factors, has caused the Inspectorate to question the suitability of
the approach used to determine ballooning potential. As a result of
its assessment, the Inspectorate believes that there is insufficient
justification for restricting the LOCAs where ballooning 1s a risk =0

thoge given in R662.

Fuel Rods at Risk

26 Having attempted to establish that only a small number of LOCA's
have ballooning potential, the safety case goes on to claim tnat
because of certain inherent core characteristics ballooning will not
cause a core-wide blockage. The arguments have been reviewed and it
will be seen below that the Inspectorate has reservations about scme
of the claimed blockage inhibiting effects.

27 The safety case argues that blockages are only of significance if

they involve the ballooning of fuel rods in an array greater than 3x3.

It further argues that there are only limited areas in the core wnere
]
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multirod bundle experiments, ¢oléd tuces <JOc not  restrice whe
deformation of neighbouring fuel reds o e axcent that was
originally postulated. The relevance cf these ané other saxgeriments
o Sizewell B will need to be assessed before it can be accepted tnat
ballooning will be limited tc the outer corners of the fuel assembly.

28 In the areas of the core where tnere are o colé tube effects the
safety case argues that a further criterion restricts the possioility
of blockage, namely, that significant blockage can cnly occur if the
power variations within the array are less than 4%. This 4% figure is
claimed to be conservative because calculaticns show that a 1%
difference in power between adjacent rods is sufficient to cause a
change in the ballooning behaviour such that the rods will balloon at
different times and that this difference is sufficient to> cause
ballooning to occur at different axial locations with the result tnat
coplanar blockage will be innibited. The Inspectorate has reserva-
tions about the claimed effects of these small power differences since
they are based on idealised TAPSWEL calculations which are not
supported by the behaviour seen in the MP3 multirod in-reactor
experiment at Chalk River, canada (ref 19). From the information
available on this test the Inspectorate has been unable to identify a
clear relationship between burst time and rod power. This suggests
that for multirod arrays there may be other factors, possisly for
example pellet eccentricity or thermal hydraulics, which invalicdate
the simple assumptions used in the TAPSWEL calculation.
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31 These two codes srovide :ine means to study fuel ro€ sallooning oy
modelling the pnysical processes wnich take place. The major code is
BART and it calculates the axial variation of rod strain during the
LCCA transient. Having calculated the strain, it also calculates the
flow diversion and neat +ransfer associated with the blockage 30 that
vhe fuel rod tempaeratures in tne core as a result of the plockage can
be calculated, BART has the restriction of being an axisymmetric code
and, as a result, it cannot calculate rupture of the cladding arising
from eccentric pellet effects. This aspect of the calculation is
performed by TAPSWEL and the two codes are used to determine what is
essentiallv a physically integrated process.

32 The Inspectorate has reviewed the two codes and the way in which
they are combined to perform the Sizewell B ballooning calculations.
This treatment represents an improvement in the modelling of clad
ballooning and its consequences. Nevertheless, several reservations
have been identified and these are discussed in paragraphs 34 to 45
below.

33 An important part of the clad ballooning safety case is the
reliance placed upon clad strain being restricted by the eccentricity
of the fuel pellet within the fuel rod cladding. There are several
guestionable aspects of che eccentricity calculation ané these are
discussed in paragraphs 46 to 52.

10
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calculating the benavisur of tne dynamically deforming cladding.

scsessmen. of the information provided on tnis code nas revealed only
limited validation against axiariment. Additional information is
necessary to show that the code accurately calculates rupture strain.
Areas wnere validation of TAPSWEL needs special attention are tne
offect of azimuthal noding and time steps used in tne numerical
solution and the creep data used in the strain calculation.

The BART Code

35 The BART code coupies the core thermal hydraulics models to the
clad deformation models so that the axial extent of the clad
deformation, the associated flow area reduction and the increase in
clad temperature resulting from the blockage can be calculated. The
main safety case argument that ballooning does not present a problem
depends to a large extent on the predictions of this code. Hence,
acceptance of the case by the Inspectorate will depend upon the extent
to which the BART code has been validated.

36 In *he BART calculation there are four aspects which are crucial
to the safety arguments:

(i) two phase reflooding characteristics,

{11) clad deformation,
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18  wWith regard to the second aspect (clad deformation), tne
:nspectorate has zome reservations regarding :tne calculation of clad
strain and of blockage. In the case of tne strain calculation, BART
currently uses the same methods and datz as are employed in the EM
code [LCCTA. The Inspectorate's concerns about this code were
sxpressed earlier and it is felt tnat, pefore this aspect of the BARD
modelling can be accepted, the CEGB will have to demonstrate that the
strain calculation gives results which are consistent with tnhe
information derived by them for Westinghouse tubing in references 8
and 9. Ancther aspect of the strain calculation is tne assumed
internal fuel rod pressure. During the deformation transient this is
influenced by the temperature of tne gas plenum at the top of the fuel
rods. The Inspectorate has reservations about the assumptions used to
calculate this temperature. It is felt that the current calculation
may be under-predicting temperature and hence internal rod pressure.
More information is needed to clarify this point.

39 In the BART calculation of blockage there are two important
features, the axial shape of the balloons that cause the blockage and
she maximum flow area reduction. The Inspectorate has reservations
about the way BART and TAPSWEL are currently used to derive tne
maximum flow area reduction and this will be discussed more fully in
the commentary on the calculations given in paragraphs 45 to 6l of
this report. Witn regard to the axial extent of the blockage, BART
appears to simulate the deformation seen in the NRU multiroc
ballooning experiments. This comparison shows that in the maximum

12
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44 It follows from the above that TOrs wer< 1S necessary to validate
3ART. The Inspectorate expects =o see a clearly defined validation
programme for BART involving blind pradictions of tests such as those
proposed for the UKAEA facilities, IN and THETIS. MERLIN is a two
phase cooled multirod dynamically ballooning experiment and this could
be used to test the balloon and bplockage shape models in BART. The
current THETIS programme comprises some very sopnisticated blockage
axperiments. However, they do have limitations and, because blockage
coolability is crucial to the understanding of the safety implications
of ballooning, the Inspectorate supports the UKAEA proposals to builc
a new rig (ACHILLES) to study the Sizewell B fuel assembly geometry
with a representative flow blockage. Since this facility will not be
operational before 1984, it is unlikely that full confirmation of BART
modelling will be available before then.

Safety Case Calculations

45 As discussed above, the clad ballooning safety case depends upon
the ability of BART and TAPSWEL to demonstrate that clad ballooning in
LOCA will not result in a loss of fuel rod coolability. However, in
addition to the code uncertainties discussed above, there are several
aspects of the assumptions made in the calculations which need to be
reviewed, namely, fuel pellet eccentricity within the cladding, fuel
and internal pressure, the influence of fuel rod power and the
predicted blockage conseguences.

14
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<=~ The cdependence of olockage size cn Dellet eClentricity results
from the azimuthal variations in temperature which are caused oy the

eccentric pellet and these produce ncn-symmetric straining of the

clad. This in turn produces rupture at a lower average strain than
would be the case without azimuthal temparature variations. The
Inspectorate accepts the general argument in relation to azimuthal
temperature effects, but the important issue is the extant to wnich
the pellet eccentricity can be quantified for the fuel in Sizewell 3.

48 The safety case in R662 suggests that fuel pellets are randomly
distributed within the available gap between the pellet and the
cladding. This may be the case for new unirradiated fuel rods, but it
is not clear from the evidence presented that the random distribution
of eccentricity still applies when the fuel has been irradiated or
when it starts to deform. However, the Inspectorate is satisfied that
pellet eccentricity exists in ballooned fuel rods. Experiments (ref
15) have been carried out by the UKAEA in its Windscale laboratories
in which irradiated fuel rods were "ballooned" to various strain
levels and the contents subsequently fixed in a resin which enabled
the undisturbed fuel pellet structure to be examined. These tests
showed that pellet eccentricity is present at all strains measured
but, in addition, the fuel pellet fragments were observed to relocate;
this could have an opposing effect to the eccentricity with the result
that azimuthal temperature differences would be reduced.

49 For the Sizewell B calculations, R662 uses the Westinghouse

pellet eccentricity probability distribution to determine a mean value

of pellet eccentricity. However, there are uncertainties associated
15
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50 This approach has yet tO D2 written intd he formal safety case,
mut it seems reasonable given the current uncertainly over the
ohysical processes which affect ballconing in multirod bundles. The
use of an effective constant eccentricity seems a convenient way of
sweeping up both the pellet eccentricity distribution and other
effe~ts such as fuel fragment relocation. However, the information on
which the mean value of 0.35 is based is very limited due to both the
small number of rods in the MI'3 test and the lack of detailed informa-
+ion on the exact temperature and pressure conditions pertaining to
each rod during the test. This latter point means that the TAPSWEL
calculations are only approrimate and this could affect the predicted
eccentricity.

51 Independent work by the UKAEA (ref 17) using different
calculational tools shows that an effective eccentricity of 0.35 can
represent the average conditions seen in Mr3. However, the UKAEA
conclude that there is no unique relaticnship between burst strain and
eccentricity since there are many interacting effects.

52 It can be seen from the above discussion that the information

given in the safety case does not provide sufficient justification for

the constant eccentricity concept. The Inspectorate regards the

eccentricity value of 0.35 as representative of the NRU-MI'3

experiment, but it is concluded that further information is necessary
16
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54 The TAPSWEL code cannot determine =tne cnange in i nal rod
pressure due to the changing circumstances in the transient. The
Inspectorate believes that the method used for the Sizewell B
calculations may induce an error in the strain calculation which could
lead to an underprediction of the blockage. This concern arises from
the fact that the two codes are not run interactively.

Fuel Rod Power

55 In its safety case the CEGB argues that for Sizewell B the degree
of flow blockage increases with increasing rod power and hence the
most conservative results will be produced for the array of fuel rods
which have maximum power. It is stated that the highest average rod
power in an array of fuel rods large enough to cause a blockage is 92%
of the peak rated rod in ﬂ:o core. The Inspectorate has taken the
view that this is a reasonable value to select for this purpose.

56 The Inspectorate has had difficulty relating the clad tempera-
tures calculated by BART for the lower power rods reported in R662 to
those published in the PCSR for the 100% power case. A preliminary
comparison suggests that the R662 calculation may be giving lower
temperatures and, if this is the case, then the conclusion relating to
the power levels at which significant blockage is avoided may be
optimistic., Hence further information to clarify the BARI and EM

calculations is necessary.
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~alculations. These results show a flat tOopped temperature transient
in the Zircaloy high a temperature :egion with tne TAPSWEL code
indicating no rupture and a maximum strain of aocut 10%. However, for
she same transient BART calculates an average strain of around 383,
Similar transient conditions in the idealised UKAEA Bballocning
experiments (ref 4) resulted in strains in the region of 8C to 90%.
The difference between TAPSWEL and BART is probacly due to pellet
eccentricity effects and the specification of internal rod pressure,
as discussed above. However, given that BARI and the UKAEA

experiments have no azimuthal temperature variations around the clad,
vhe difference in strain needs explaining since the rod strain
determines the flow blockage.

59 The second apparent anomaly results from the difference in time
calculated to reach rupture strain in the BART and TAPSWEL codes. In
the case of the 85% and 92% rod power calculations, TAPSWEL calculates
a shorter time for clad rupture than that calculated to reach maximum
blockage in BART. As discussed earlier, the claim is made that burst
strain does not depend upon time and hence the inconsistency is not
important, However, it is felt that the safety case does not provide
sufficient information to justify this statement, especially for
situations where the clad temperature is rising during the formation
of a blockage.

60 The third anomaly results from the difference in the location of

the peak clad temperature. Sensitivity calculations have Deen

performed but in the main these have not addressed the areas with the
18
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30% blockage are much nigher than wnose In <ne 30% case, Zdaspite tne
fact that the 90% blockage has 2 shor=er ax:3l langth,

51 A fourth anomaly is tne diiference .n :ne grediction of strain
and hence ©oslockage between tne TAPSWEL/BART 3ppreoach ancé the
independent calculations done by the UKAEA (ref 17! wnich use the
TRAC/MABEL calculational route, The UKAEA caiculation, using the same
average eccentricity of 0.35, calculates a larger strain and hence a
higher flow area reduction than that given in the safsty case. The
differences in blockage probably results from the thermal hydraulic
modelling in TRAC, but this needs to be explained in order to
demonstrate that the BART/TAPSWEL calculation is conservative.

CONCLUSIONS

62 Since the PWR Generic Review, where the Inspectorate expressed
concern about claéd ballooning and its effect on the LOCA safety case,
significant progress has been made. Substantial amounts of research
have been carried out intc the deformation behaviour of Zircaloy
cladding, the ballooning of rods in multirod arrays such as the UKMI3
experiment, the study of blockage coolability in THETIS and the
development of advanced computer codes such as MABEL 2. This and
other similar work in USA, Germany and Japan, has greatly increased
the nuclear industry's understanding of the ballooning behaviour o:
PWR fuel rods.

62 The Inspectorate has reviewed the safety case both in relation to
the clad deformation and blockage models used in the EM and the clad
19



..... sl A W g G - e
8 38 Je.”C & C= S Wieial -
- oy R s B i s
% b o AR i 3.5 - S
T e MsiARe S raBE - i - oy R
LN 088, 3 \N0@r oI iT228 5§ Tk M e vl £ 24 WHES) Reisl B

s¢ - The modelling of ciladé stoain, S.3C rugmute, I.ow Sicckage and
neat transfer degradation aspects of n2 M zart of :ne safety case
have been examined. The main concern .3 -related =0 cthe definition of
flow blockage and its effect on the pear r-ated fuel rod temperatures.
in this context there is a discrepancy cetween wne EM, wnich assumes
a0 flow blockage in the PCSR calculations, ané R662 wnich calculates
an 80% f‘low blockage for similar conditions., 3Since the temperature
calculated by the EM for the average rocd in wne Sizewell B hot
assembly is within a few degrees C of <he blockage criterion, the
Inspectorate would expect blockage effects to be incorporated into the
PCSR calculation. This would reduce the margin between the limit and
the calculated peak clad temperature from 161°C to 1°C. Given this
small margin the Inspectorate requires further information to
demonstrate that the flow blockage model used in the EM and its
associated heat transfer penalty are conservative.

65 From its study of the clad ballooning safety case given in
PWR/R662, the Inspectorate has raised a number of reservations
regarding both the technigues used to assess ballooning potential and
the modelling used in the computer codes.

66 Regarding the range of LXCAs at risk from ballooning, the
Inspectorate believes that insufficient Jjustification has been
presented to support the claim made that only the few accidents
described in R662 will result in conditions which are conducive to
clad ballooning. Therefore improvements to the methods used in R662
will be necessary to provide adequats justification for this claim.
This is not regarded by the Inspectorate as being of overriding

20
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2.0CKage across the Core wers 2xtensive, INis WOulZ tause the general
level of temperature across the cor2 o rise wiil ne r2su.t that the
sotal clad oxidation in the core wou.é increase and goSsSicly axceed
the 1% oxidation limit. The Inspectorate will reguire information to

demonstrate that this will not happen.

58 The Inspectorate wishes to see better validation of poth the
TAPSWEL and BART codes, and more justification for the approach
currently used to combine them. Since the clad ballooning safety case
depends upon the predictions of these codes the Inspectorate expects
to see a clearly defined validation programme which includes both
ballooning and blockage experiments; those being conducted by the
UKAEA would seem appropriate for this task.

69 Finally, the Inspectorate believes that further justification is
needed for the assumptions used to define fuel pellet eccentricity in
the Sizewell B calculations.

70 In summary the Inspectorate has a number of reservations
concerning the CEGB's clad ballooning safety case. These reservations
result, in the main, from there being insufficient evidence at present
to support the claims made about the limited extent of clad ballooning
and its consequences. At this stage, the above reservations mean that
the Inspectorate is not yet satisfied with the CEGB's case. However,
if the additional work which is proposed in R662 achieves its
objectives and the detailed criticisms made in this report are
satisfied, then the Inspectorate can see no re2asons why an acceptable
case could not then be made.

HM NII, Janaury 1983
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