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Project Assessment Report – Executive Summary 
 
Title 
 
British Energy Generation Limited – Sizewell B Power Station – LI 521 Justification for Return to 
Service from Forced Outage 43 (FO43).   

 
Permission requested 
 
British Energy Generation Limited, the licensee of Sizewell B nuclear power station, has requested 
agreement from HSE Nuclear Directorate to modifications to the reactor pressuriser. This request 
is in line with the licensee’s responsibility, as set out in its nuclear site licence (licence condition 
22). British Energy Generation Limited has provided justification that the reactor is safe to operate 
in a written safety case. 

 
Background 
 
The pressurised water reactor at Sizewell B consists of two main circuits, primary and secondary.  
The primary circuit and part of the secondary circuit are situated within a domed concrete and 
steel containment vessel.  Amongst other things, this large structure is intended to contain the 
water resulting from any primary circuit leaks.  The containment is sealed during operation. 
 
The primary circuit contains water that is circulated through the reactor and four steam generators, 
while the secondary circuit contains water that boils to form steam in the steam generators.  The 
steam is used to drive turbines to generate electricity. The primary circuit water is heated in the 
reactor, but most of this water remains liquid.  The exception is in a vessel connected to the rest of 
the circuit called the pressuriser.  This is kept slightly hotter with the aid of electrical heaters.  
Inside the pressuriser there is both liquid water and steam.   
 
On 16 March 2010, a small leak of less than 5 litres/minute was detected.  The reactor was safely 
shut down and the causes of the leak investigated.  It was subsequently traced to the bottom of 
the pressuriser.  This region contains 78 electric heaters in tubes which are installed through the 
main body of the pressuriser.  Due to a fault within a heater element, one of these tubes had 
developed cracking such that there was a water path into the containment building. There were no 
radiological consequences for either the public or workers as a result of this event.  
 
Within Sizewell B, the components are classified according to the consequences of their failure.  
The heater tubes do not have the highest classification, thus even if the entire heater tube had 
failed and had come away from the pressuriser, the consequence would be limited to one which 
could be managed by shutting down and using safety systems to inject water into the primary 
circuit.  The actual leak that occurred was only marginally above a level at which operators are 
required, under the safety case, to shut down the reactor.   
 
Following the investigation of the leak, the licensee carried out repairs before requesting to restart 
the reactor.   
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Assessment and inspection work carried out by ND in consideration of this request 
 
HSE Nuclear Directorate has considered of the safety of the reactor, based on a number of 
activities.  The most significant of these are: 
 

o Assessment of safety case documents that the licensee has prepared.  The licensee has 
prepared extensive documentation covering the cause of the leak and all aspects of the 
repair.  These have been considered by HSE Nuclear Directorate’s site inspector as well as 
by specialists in structural integrity, nuclear fuel, chemistry and electrical systems. 

o Inspection of the reactor site to determine whether the repairs could be carried out 
adequately, i.e. to a sufficient standard and without compromising the safety of the 
workforce. 

o Visiting a number of off-site facilities where the repair techniques were developed. 
o Consideration of the surveillance work undertaken by the licensee’s internal regulator. 

 
Matters arising from ND’s work 
 
Inspection and assessment work undertaken by HSE Nuclear Directorate has found that: 
 

o The root cause of the failure has been adequately investigated and identified by the 
licensee. 

o All electrically failed heaters have been removed from the pressuriser, thereby minimising 
the risk of future cracking. 

o The repairs to failed heater tubes in the pressuriser undertaken by the licensee adequately 
ensure that the risk of a failure of the pressure boundary is acceptably low. 

o The potential for debris and materials, arising from the failed heaters and repair 
programme, to enter the reactor coolant circuit and adversely affect safety is acceptably 
low; particularly regarding the potential for fuel failure. 

o Although further failure of pressuriser heaters cannot be ruled out, adequate steps have 
been taken by the licensee to prevent a repeat event. In particular, commitments have been 
given to replace all remaining pressuriser heaters within an acceptable timescale, with a 
different type which is less susceptible to failure. Also, additional instrumentation for 
monitoring the repairs has been installed to provide early warning should further failures of 
existing heaters occur before they are replaced. 

 
Conclusions 
 
HSE Nuclear Directorate has sufficient confidence that the modifications to the pressuriser have 
been adequately conceived and executed and that the Sizewell B reactor is safe to operate.   

 
Recommendation 
 
HSE Nuclear Directorate agreed to the request from the licensee and issued Licence Instrument 
521 accordingly. 
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1. INTRODUCTION 
 
1 Sizewell B was shut down on 17 March 2010 following the detection of 
increased levels of radiation within the containment.  Increases in the temperature 
and pressure in the containment were also detected.  The leakage was determined 
to be about 4.5 l/minute which is just above the technical specification limit for an 
unidentified leak. Radiological doses to the public and station staff as a result of the 
event were negligible (Reference 8). The shut down is referred to as forced outage 
43 (FO43). 
 
2 Subsequently the source of the leak was determined to be a failed heater 
penetration.  Further investigation has revealed that several heaters had been 
damaged.  It appears that a number of heaters had suffered a leak through the 
casing, allowing water to reach the heater element and the Magnesium Oxide (MgO) 
filler.  The latter had swelled causing the casing of the heaters to expand.  In two 
cases this had also damaged the heater well insert that is set into the pressuriser 
shell. 
 
3 BE embarked on a major recovery programme to restore the pressuriser to an 
operable state.  This has included: 
 
(i)  development and use of the technology to remove failed heaters. 
 
(ii)  the removal of other heaters showing low insulation resistance, which is 

indicative of a possibly failed casing. 
 
(iii)  the off load of the core to inspect it for signs of debris from the failed heaters 

and to protect it from any contamination as a result of the repair process. 
 
(iv)  inspections to find and remove debris from the heaters and the repair 

process. 
 
(v)  plugging of cropped and intact heater wells. 
 
(vi)  clean up of boric acid deposits. 
 
(vii)  the justification of the current state of the pressuriser.   
 
4 BE has produced Reference 1, a Category 1 safety case that justifies return to 
service (RTS) until the end of refuelling outage 12 (RO12), which will possibly be in 
early 2013.  This document references a number of Category 2 ECs, particularly 
Reference 2, which contains the results of inspections of heater well inserts (HWIs) 
and other details, which were not available at the point Reference 1 was completed. 
 
5 It is noted that Reference 1 is only a justification for a limited period.  The 
remaining operable heaters are now considered vulnerable to similar failures.  Thus 
it is BE’s intention to replace them with a new design at the next outage that they 
become available.  The plugged heater wells are also potentially susceptible to SCC 
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and commitments for the development of a permanent solution to what are 
considered temporary repairs have been given. 
 
6 Because of the nature of FO43, the repairs have been treated as a 
‘modification’ under LC22.  Thus BE has applied for an agreement (Licence 
Instrument) in accordance with their arrangements for compliance with LC22(1) 
(References 9 and 22). 
 
1.1 The Sizewell B pressuriser and the nature of the heater failures 
 
7 There are 78 heaters that penetrate the bottom dome of the pressuriser.  
These pass through two support plates that are fixed inside the pressuriser. 
 
8 Figure 1 shows a general arrangement of a typical HWI and a heater.  The 
HWI is a cylindrical insert that passes through the pressuriser dome and is welded to 
the cladding on the inside.  This weld is referred to as the ‘J weld’.  The heaters are 
themselves generally cylindrical and are placed within the HWI such that they extend 
upwards into the water space.  There are two horizontal heater support plates in the 
pressuriser that the elements pass through. 
 
9 There is a seal weld between the HWI and the heater that is outside the body 
of the pressuriser.  Although the gap between the HWI and the heater is small, the 
pressure boundary of the primary circuit is therefore outside the main pressuriser 
bottom dome at this point.  The heaters themselves are formed from a stainless steel 
casing, with two copper conductors passing up their length.  Nichrome heating 
elements are connected between the copper conductors, the whole arrangement 
being packed with MgO which acts as an electrical insulator, but conducts the heat 
adequately to the outside. 
 
10 It appears that the failures have occurred because of leaks that were at least 
initially through the heater casing inside the pressuriser.  A total of 10 heaters have 
failed electrically over the last 10 years and it is strongly suspected (but not proved) 
that the heaters fail electrically because water leaks in.  Some evidence is presented 
in Reference 1 and discussed in more detail by a specialist inspector that the 
mechanism of the metallurgical failure is stress corrosion cracking that originates at 
the heater support plates, perhaps being initiated by contact between the plates and 
the heaters. Water ingress then causes the heaters to fail electrically, but can also 
lead to significantly more serious problems, as the MgO is affected chemically and 
swells.  It appears that the swelling is not inevitable, but significant swelling has 
occurred in three heaters (HWI 17, HWI 42 and HWI 70). 
 
11 For HWI 42, the swelling occurred largely in the region of the heater inside the 
HWI but outside the pressuriser bottom dome.  The swelling caused the heater and 
the HWI to expand, with both eventually failing in a ductile manner.  This resulted in 
the leak, with one possibility being that water passed into the heater within the 
pressuriser, then travelled down the heater before emerging through the split. 
 
12 In the case of HWI 17 and HWI 70, there has not been a leak to the outside of 
the primary circuit.  However instead, the water seems to have caused an expansion 
of the heaters that has led to several axial splits and their splaying within the 
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pressuriser.  This has had the consequence that some of the insides i.e. MgO and 
heater elements have been lost into the primary circuit.   
 
13 For HWI 70, another consequence is that the expansion of the heater element 
has also led to the expansion and distortion of the HWI inside the pressuriser.  This 
was potentially the more serious matter, because the heater elements are 
replaceable, whereas damage to the HWI J weld inside the pressuriser would most 
likely prove difficult to repair. 
 
1.2 The potential consequences of heater failures  
 
14 The leak has been classed as an INES1 event, as the primary coolant 
boundary has been breached.  That said, the size of the leak was not large, with a 
leakage rate of about 4.5 l/minute.  For comparison the normal make up rate from 
the chemical and volume control system (CVCS) is 456 l/min.  Make up capabilities 
for major leaks are considerably larger.  
 
15 The pressuriser itself is deemed to be an IOF component i.e. ‘incredibility of 
failure’, thus failure cannot be tolerated and make up systems could not deal with a 
gross pressuriser failure.  However the individual heaters are not designated as IOF.  
The outer diameter of the HWI is 28.9mm.  Thus ejection of the complete HWI would 
create a hole that size, ejection of a heater would have a lower consequence and 
partial ejection or leaks would be less again.  All single ejection events are thus 
tolerable as LOCAs that are within the design basis. 
 
16 Amongst the claims discussed below is one that the integrity of the 
pressuriser vessel itself has not been compromised.  This is manifestly an important 
claim. 
 
2. BASIS FOR DECISION 
 
2.1 Standards and Criteria 
 
17 In reaching a decision to recommend agreement to allowing operation to 
recommence, I have had regard to a number of matters relating to safety.  In doing 
this I have been guided by the NII Safety Assessment Principles (SAPs), particularly 
EMC1-34 and the advice from NII specialists detailed below. 
 
2.2 The Licensee’s case 
 
18 Reference 1 provides the overall justification for RTS.  Within that document, 
Table A3-1 provides a list of related documents.  Amongst these are: 
 
(i) Reference 2 which details inspection results not available at the time 

Reference 1 was written and contains some other ‘close out’ matters.   
 
(ii) Reference 3 which is termed the core reload safety case and deals with the 

integrity and functionality of the core, which was removed to facilitate the 
pressuriser repairs. 
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19 Reference 1 is however a justification for operation for a limited period.  One 
of the main conclusions is that it is ALARP to operate the reactor up to RO12.  This 
is subject to some inspection work at RO11, e.g. of the repaired areas (see 
Reference 2 Table 6).  The last refuelling outage was RO10.  The main reason for 
this is that BE has recognised the need to replace the remaining functioning heaters 
with ones of a new design.  However procurement of these will take a certain time; 
hence the interim justification.  As will be discussed below, the safety case therefore 
recognises that the remaining heaters are probably vulnerable to the same sort of 
failure that has already occurred.  The justification is therefore based on monitoring 
for signs of leakage and other indications that may provide forewarning, together 
with the fact that the consequences of similar failures are tolerable. 
 
2.2.1 The main nuclear safety issues identified in Reference 1 
 
20 Reference 1 identifies the following key issues: 
 
1 The repair of Pressuriser Heater Well Inserts (Nos. 42 and 70) and other 

HWIs where Heaters have been removed. 
2  Restoring the Reactor Coolant System (RCS) pressure boundary. 
3  Confirming the integrity of the remaining Heater Well Inserts. 
4  The impact of foreign material on the fuel and the RCS components. 
5  Assessing the impact of the RCS leak on other plant inside the Reactor 

Containment Building. 
6  Putting in place provisions for adequate forewarning of any future degradation 

to HWIs. 
7  Adequate understanding of the fault sequence that gave rise to the failure 

leading to FO43. 
8  Ensuring ALARP considerations have been taken into account for return to 

service of the Reactor. 
9  Justifying that it is acceptable to return the reactor to service. 
 
21 The above nuclear safety issues are supported by six main claims, each of 
which is supported by a number of arguments and items of evidence.  They are: 
 
Claim 1:  The integrity of the Pressuriser pressure boundary has been restored 
Claim 2:  Foreign material arising from Pressuriser heater degradation and 

removal has been removed to the extent reasonably practicable so as 
to minimise the potential for fuel or RCS component degradation 

Claim 3: The impact of the boric acid leak on plant inside containment has been 
assessed and boric acid deposits removed to the extent reasonably 
practicable 

Claim 4:  There will be adequate forewarning of any future degradation of the 
Pressuriser HWIs 

Claim 5:  The fault sequence that gave rise to the failure which caused FO43 
and to heater degradation is reasonably well understood 

Claim 6:  It is ALARP for the Reactor to be returned to service following 
completion of the proposed inspections and repairs. 

 
22 Note, Reference 1 was written before the final repairs were performed and 
some changes were introduced subsequent to its issue.  Reference 2 updates the 
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situation, with details of the repairs, inspection results and an updated list of 
operational commitments.  The final repair to HWIs 42 and 70 for example involved 
cutting them flush with the pressuriser shell and welding in a plug, not as originally 
planned, plugging a short HWI stub. 
 
2.2.2 The Claims, Arguments and Evidence presented 
 
23 Although it is convenient to structure part of this PAR against a consideration 
of the claims in Reference 1, my consideration has not been limited to following a 
structure defined by the licensee.  The more important elements of the claims, 
arguments and evidence are though summarised below. 
 
Claim 1 The integrity of the pressuriser boundary has been restored 
 
24 This claim has five associated arguments and can be considered the main 
claim. 
 
Argument 1.1. is that the integrity of IOF components has not been degraded by the 
boric acid in the leaking primary circuit water. 
 
Argument 1.2 is that the IOF pressuriser shell has not been damaged by the HWI 
degradation or the repair.  This argument covers the possibility of mechanical 
damage from the expanding of HWI 42 and 70 and the possibility of heat damage 
from welding of plugs into these and other HWIs.  BE SQEPs have considered these 
possibilities and are confident that they can be discounted.  
 
Argument 1.3 is that HWIs 42 and 70 have been appropriately inspected and 
repaired.  References 1 and 2 note that the work performed has included: 
 
(i)  cutting away the strained and cracked material in the HWIs. 
 
(ii)  various inspections to confirm that there is no cracking or damage in the 

remaining section. 
 
(iii)  plugging the HWIs. 
 
Argument 1.4 is that the J-weld on HWI 70 is assured to an ALARP extent. 
 
25 HWI 70 has been inspected to confirm the absence of defects in the J weld.  
As HWI 70 had been significantly deformed inside the pressuriser, BE performed a 
finite element analysis to estimate the strain of various components (Reference 4).  
The analysis involved working back from the observed shape at the end of the HWI, 
to calculate strains and stresses e.g. at the J weld.  The calculations suggest that 
there may have been considerable strain in the weld i.e. beyond the point at which 
yielding occurred. 
 
26 The high degree of strain had raised concerns that the weld may have 
cracked.  This has been addressed by inspection and no defects were found.  
However the high strain may convey an increased susceptibility to SCC in the future. 
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27 There are a number of mitigating arguments that are presented to justify what 
would otherwise be considered to be an unsatisfactory weld: 
 
(i)  In “Evidence 1.4.6”, Reference 1 contains statements that push-out tests from 

the time of construction showed that very large pressures were needed to 
eject a HWI. 

 
(ii)  Enhanced monitoring of the region below the pressuriser i.e. leak detection.  

This is discussed below, as the monitoring also supports other structural 
integrity claims. 

 
Argument 1.5 is that other electrically failed heaters have been removed and the 
associated HWIs plugged. 
 
28 Although of lesser concern than HWI 42 and 70, it is important that the 
plugging of these HWIs is completed adequately. 
  
Claim 2 Foreign material arising from pressuriser heater degradation and 
removal has been removed to the extent reasonably practicable so as to 
minimise the potential for fuel or RCS component degradation. 
 
29 It is noted that the materials involved consist potentially of stainless steel, 
Magnesium oxide, Copper and Nichrome from the heaters and Copper, Tungsten 
and stainless steel from the cutting and removal of the failed heaters. 
 
30 BE’s arguments in favour of this claim fall into two groups, the first dealing 
with primary circuit and the second dealing with the fuel. 
 
Argument 2.1 is that loose debris has been removed from the bottom of the 
pressuriser to the extent practicable. 
Argument 2.2 is that the pressuriser surge line has been inspected to the extent 
reasonably practicable. 
Argument 2.3 is that debris from the heater removal programme has been removed 
to the extent practicable. 
Argument 2.4 is that the impact of the chemicals released into the RCS is not 
significant. 
 
31 Removal of loose debris has been done by vacuuming.  It is noted that the 
pressuriser surge line which enters at the bottom of the pressuriser has a retaining 
basket fitted over it.  This had an amount of heater debris (i.e. wire) on it when it was 
first examined.  This was removed.  However some debris lodged beneath the 
basket and is inaccessible.  This has not been removed, but the quantity has been 
judged to be small and likely to remain where it is.  A judgement was made that 
removal is not practicable and also that it poses a low risk to the fuel and an 
insignificant risk to other RCS components. 
 
32 During and after the operations to remove the heaters, the water has also 
been filtered to remove fine particulate contamination.  A debris cover was also 
placed over the surge line during the repairs. 
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33 Although attempts have been made to remove the debris that can be reached 
in the pressuriser, it is also likely that some will have passed into the surge line and 
perhaps made its way into the rest of the primary circuit. 
 
34 It is noted that attempts were made to inspect remotely the surge line from the 
pressuriser and that prior to core reload a survey was made, from the RPV along the 
relevant pipework, i.e. the hot leg on loop 4. 
 
35 Arguments supporting the claim that the fuel is unaffected by the debris are: 
 
Argument 2.5 Any mechanical debris released into the RCS has not resulted in 
significant fuel failures or damage to RCS components. 
Argument 2.6 The fuel assembly bottom nozzles have been inspected for debris. 
Argument 2.7 The RPV and lower internals will be inspected for debris prior to 
reload. 
 
36 It is argued that as fuel assembly bottom nozzles incorporate debris filters, 
wire like debris (e.g. heater wire) above a certain size would be trapped.  Below that 
size it is possible that debris would reach the fuel and could potentially become 
trapped in the fuel assembly grids leading to fretting damage of the fuel. BE argues 
that fuel failures observed in the past cannot be directly attributed to the pressuriser 
heater failures. 
 
37 Also, although fuel failures are undesirable, they are not unknown, BE’s 
overall argument is therefore that a small number of failures are tolerable.   
 
38 The core was offloaded for the course of the pressuriser repairs and was 
inspected visually for signs of debris.  A total of three assemblies show signs of 
debris in the filters, with two being difficult to interpret and the third resembling a 
strand of wire.  Consideration of options has led BE to decide to leave the debris in 
place. 
 
Claim 3 - The impact of the boric acid leak on plant inside containment has 
been assessed and boric acid deposits removed to the extent reasonably 
practicable. 
 
39 It is stated that surveys have been carried out and Boric acid removed in 
some cases.  Although Boric acid can be corrosive under some circumstances, dry 
deposits are less harmful.  Much of the Boric acid released was deposited in the 
immediate area below the pressuriser.  One area where surface damage would be 
undesirable is the pressuriser nozzle safe end weld.  This component has been 
cleaned. 
 
Claim 4 – There will be adequate forewarning of any future degradation of the 
Pressuriser HWIs 
 
40 Forewarning of possible degradation is potentially available from a number of 
sources and the arguments presented reflect this. 
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Argument 4.1 is that pressuriser back-up heaters will be routinely tested to identify 
future degradation.   
 
41 This argument is associated with the electrical control of the pressuriser 
heaters.  The pressuriser heaters are split into two groups, some are used with 
proportional control and these are on continuously.  The others are reserved as a 
back-up.  A new requirement for a tech. spec. surveillance has been added to test 
the insulation resistance (IR) of the backup heater elements to earth on a monthly 
basis.  This is considered necessary on the basis that low IR will indicate the 
presence of water in the heater (i.e. that the casing has failed).  Such testing is not 
considered necessary on the proportional heaters, as they are in use continuously 
and their condition is monitored by an earth leakage monitoring system. 
 
42 This earth leakage monitoring system is newly extended to all heater groups. 
 
43 Full power testing of the backup heaters has previously been performed 
quarterly.  However this will be reduced in frequency to a test every outage in future.  
It is considered possible that the thermal expansion associated with these tests 
could have contributed to damage, as the heater casings may rub on the support 
plates inside the pressuriser. 
 
Argument 4.2 is that Strain Gauges are being attached to all HWIs with the 
exception of 42 and 70. 
 
44 Strain gauges have been attached to the HWIs with the intention that an on-
line condition monitoring capability is produced.  HWI 42 failed due to the gross 
expansion of the casing, thus swelling at a lower level is considered a precursor of a 
similar failure. 
 
45 The sensitivity of the strain gauges is not yet fully established and is the 
subject of discussion in Reference 2.  It seems reasonable to conclude though that 
expansion that is still within the elastic limit could be detected.  It is noted that the 
strain gauge system will not be considered operational until 2 weeks after RTS, as 
calibration at temperature will be needed. 
 
Claim 5 - The fault sequence that gave rise to the failure which caused FO43 
and to the heater degradation is reasonably understood 
 
Argument 5.1 states that forensic analysis of failed heaters has taken place to 
establish the fault sequence.  It is argued that this analysis indicates that the initial 
damage has been caused by stress corrosion cracking at the point the heater 
passes through the lower support plate.  This may have initiated because the 
protective layer on the stainless steel had become damaged by rubbing against the 
support plate or possibly because of local water chemistry more conducive to stress 
corrosion cracking. 
 
Claim 6 - It is ALARP for the reactor to be returned to service following 
completion of the proposed inspections and repairs 
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46 This claim includes a number of arguments that variously address monitoring 
and possible future actions. 
 
Argument 6.1 is that procedures are in place to manage any adverse impact of 
foreign material not recovered in FO43 or released subsequently.  The possible 
effect of debris on fuel was considered in Claim 2.  Under claim 6 it is also noted that 
there is acoustic monitoring of some parts of the circuit that could detect loose parts 
of a significant size.  However it is also argued that there were sufficient measures in 
place during the repairs to limit the generation of loose parts and foreign material. 
 
Argument 6.2 is that there remains sufficient heater capacity to meet tech. spec. 
and operational requirements.  A review has identified that a minimum of 30 heaters 
is required, whereas 60 are expected to be operable. 
 
Argument 6.3 is that the additional flow paths through the upper and lower support 
plates created by heater removal will not adversely affect the pressuriser thermal 
hydraulics.  The additional open area has been calculated to be a small proportion of 
what is already there and thus to have an insignificant effect. 
 
Argument 6.4 the failure mechanism of the pressuriser heaters is understood 
sufficiently to inform the operation and maintenance strategies. 
 
47 Firstly, BE considers that the understanding of the failure mechanism has led 
them to the conclusion that all heaters will require replacement by no later than 
RO12. 
 
48 Secondly, BE considers that there are adequate response guidelines to follow 
should a further heater fail, or a non-standard strain gauge reading be made. 
 
49 Thirdly, the maintenance strategy will include replacement of heaters at the 
next outage should they fail electrically or have low insulation resistance.  It is 
considered unlikely that a failed heater would degrade to the state of heaters 17 or 
70 within the time to a refuelling outage. 
 
Argument 6.5 is that appropriate commitments are in place to restore as close as 
possible the design intent of the pressuriser by RO12. 
 
50 BE identifies a commitment to replace the heaters by RO12 with ones of a 
new design. 
 
Argument 6.6 is that the overall risk from plant is not sensitive to an increase in 
initiating fault frequency for a very small or small LOCA. 
 
51 Amongst the discussion, it is noted that ejection of a HWI is not considered a 
credible event, based on the evidence relating to claim 1. 
 
Argument 6.7 is that appropriate monitoring is in place to detect and manage any 
future RCS leakage.  There is existing monitoring in the RCS for activity, water and 
humidity.  Additional humidity detection has been provided, as have cameras 
underneath the pressuriser.  Information from these monitoring systems will be 



ND Division 1 Project Assessment Report 61-2010 
Open Government Status: Fully Open   

 
13 

available to the Sizewell operational safety review committee (OSRC), who will if 
necessary interpret indications from these monitoring systems. 
 
Argument 6.8 is that appropriate inspections will be undertaken at future refuelling 
outages e.g. for Boric acid under the pressuriser. 
 
Argument 6.9 is that it is ALARP to operate until RO12 with the current heaters.   
52 Largely this is a reiteration of earlier points that: 
 
(i)  the root cause of the incident is understood. 
 
(ii) there is adequate remaining heater capacity 
 
(iii) reasonably practicable measures have been taken to reduce the likelihood of 

future heater failures 
 
(iv) reasonably practicable measures have been taken to provide forewarning of 

future HWI failures 
 
(v) The consequences of heater failure have been assessed 
 
(vi) Procedural guidance will be available in the event of heater failure. 
 
53 Whilst considered unlikely, it is noted that the possibility of a future heater 
failing and then expanding such that the HWI inside the pressuriser was damaged 
cannot be discounted.  This might ultimately result in leakage if the J weld was 
damaged, but it is not considered possible that the HWI could be ejected, as 
discussed in claim 1.  Reference 1 therefore notes that there remains a residual risk 
associated with operating with the current heaters, but judges that it would be 
disproportionate to remain shut down until new heaters were available. 
 
2.3 NII Assessment 
 
54 Having considered Reference 1, I concur with BE’s identification of the main 
nuclear safety issues identified above.  I also consider that their claims, arguments 
and evidence do address these issues.   Relevant specialist inspectors have been 
consulted and provided assessments or advice as indicated below on the following 
topics: 
 
(i)  structural integrity: i.e. the fitness for purpose of the pressuriser after the 

repair. 
 
(ii)  fuel: i.e. the state of the core, given the possibility of debris intrusion from the 

failed pressuriser heater and that the core was removed and subsequently put 
back. 

 
(iii)  chemistry: i.e. the effect on the primary circuit of the introduction of parts of 

the failed heaters and of consumable materials used in the repairs.  The 
effects on the components outside the primary circuit that were potentially 
affected by the leak are also considered. 
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(iv)  electrical systems, particularly the way in which the pressuriser heaters have 

been reconfigured and are monitored and tested. 
 
2.3.1 Structural Integrity 
 
55 ███████ has considered the structural integrity aspects and has produced 
Reference 7.   
 
2.3.1.1 The justification of the IOF pressuriser shell  
 
56 ███████ has addressed Argument 1.2 i.e. that the integrity of the IOF 
pressuriser shell has not been compromised.  Thus he has considered the repairs 
performed and does not consider that any of the mechanical or welding processes 
applied would significantly affect the pressuriser.   
 
57 Additionally he has considered BE’s evidence that the forces that were 
exerted by the heater expansion are insufficient to damage the pressuriser shell, 
noting that these are based on a finite element analysis.  In summary he concludes 
that “the interventions during FO43 are most unlikely to have challenged the 
justification of IOF for the pressuriser shell”. 
 
58 In my view this is an important conclusion and one which should contribute 
significantly to the decision to agree to BE’s safety case.  This is because for an IOF 
component no argument is possible that the consequence of failure is tolerable.  For 
the heaters themselves, there is an additional reassurance that the consequences of 
a failure can be managed, even if that event would still be considered highly 
undesirable. 
 
59 BE has discussed other repair options (one is termed option 3).  Although not 
needed at this point, they may be needed should evidence of deterioration in HWI 42 
or 70 be found in the future.  These options may involve the need to weld onto the 
pressuriser shell and would imply that the J weld was cracked such that primary 
circuit water might be in contact with ferritic steel.  ███████ cautions that further 
justification would be needed should BE wish to pursue ‘option 3’ at some point. 
 
2.3.1.2 Assessment of the plugging of the undamaged HWIs 
 
60 ███████ has judged that the essential issues are to establish that the HWIs 
are undamaged and thus suitable for repair and that the plug repair option is 
appropriate and executed with sufficient controls to ensure the repair is fit for service.  
He notes the inspections performed on these HWIs.  He considers that BE has given 
appropriate justification for the selection criteria used to identify the HWIs suitable for 
this type of repair i.e. without cutting the HWIs. 
 
61 During the course of this work, ███████ challenged BE to consider whether 
further inspection of repair welds was ALARP.  He had in mind that the fillet weld 
joining the plug to the HWI is only to be inspected with the dye penetrant technique 
(DP).  BE replied that there would be little benefit in using other techniques, 
essentially because of the difficulty in applying them e.g. radiography.  However BE 
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also responded that the stress expected at the weld was only 25% of the ASME 
allowable stress.  ███████ considers that BE’s response to this challenge was 
reasonable.  It is noted that the justification provided is only for two cycles, because 
of the absence of a detailed fatigue justification.  There is a commitment to perform 
this analysis should the intention become to extend their use. 
 
62 Overall therefore ███████ concludes that the undamaged HWI’s which 
have been plugged are fit for service for up to two operating cycles. 
 
2.3.1.3 Assessment of the integrity of HWIs 42 and 70 and their J welds and the 
associated repairs to the HWIs 
 
63 ███████ notes that the integrity of these HWIs is of special concern 
because of the deformation that occurred and also that for HWI 42, the cracking 
occurred outside the pressuriser.   
 
64 For the J welds, he has considered BE’s arguments in favour of the 
adequacy of the inspections performed given the calculated defect tolerance.  He 
also questioned the susceptibility of the weld to stress corrosion cracking.  It was 
also noted that BE has an argument that the HWI would not eject, even if the J weld 
failed, as discussed in Argument 1.4. 
 
65 Overall he considers that there is an adequate margin between the 
observations i.e. NDT on the actual welds and the tolerable defect sizes. 
 
66 For the repair welds i.e. the fillet weld between what remains of the HWI and 
the plug, ███████ has also considered the NDT performed and the strength of the 
weld. 
 
67 The repairs finally implemented differed from those originally planned, the 
final repairs being justified in Reference 10.  Because of damage detected in the 
HWI below the pressuriser, BE decided to cut off these two HWIs flush with the shell 
and weld an insert inside them. 
 
68 As well as the immediate fitness for service, ███████ has considered the 
vulnerability of the welds to stress corrosion cracking.  Whereas the J weld would 
experience water chemistry conditions similar to the rest of the primary circuit i.e. 
conditions not conducive to SCC, this is not necessarily the case for the repair weld.  
This is because there may be a crevice formed between the plug and the HWI which 
may allow oxygenated water to persist in this area giving a greater likelihood of SCC. 
 
69 He notes that the advice available and reported in Reference 1 is not definite 
that SCC will be avoided.  He requested that further consideration was given to this 
question by experts in SCC.  BE has subsequently consulted their expert advisory 
group (EAG).  This is a group of internationally recognised corrosion experts which 
NII acknowledges as providing the best advice on this topic.  The EAG has advised 
that SCC is unlikely in the short term i.e. within the currency of this safety case, 
although they have reserved their judgement as to the longer term vulnerability. 
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70 ███████ concludes: “I judge that the alternative repair option developed for 
HWIs 42 and 70 has been justified to be compliant with ASME III and demonstrated 
to be practically feasible without challenging the IOF boundary. Although SCC 
cannot be entirely ruled out it is most unlikely to occur on return to service and prior 
to RO12”.   
 
71 His overall conclusion for both the J welds and the repairs is therefore: “from 
my assessment I judge that the HWIs No.42 and No.70, and the associated J welds, 
stressed by the heater failures prior to FO43, have been assessed and repaired such 
that they are fit for return to service as part of the pressure boundary”. 
 
2.3.1.4 The potential for further heater failures giving rise to a loss of coolant is 
acceptably low with adequate forewarning of failure 
 
72 ███████ agrees with the view put forward by BE in Claim 5 that the root 
cause of the failures of the heaters is SCC.  This has been favoured by the high 
material hardness and residual stresses, with cracking initiated by surface damage, 
promoted by abrasion of the heater sheath where it has touched the lower support 
plate or possibly because of local water chemistry more conducive to stress 
corrosion cracking.  Noting that BE concedes that further such failures could occur; 
he considers the strength of the argument that there is adequate forewarning of such 
a possibility. 
 
73 BE’s argument is that there would be indications from either electrical failure 
of the heater or detection of a low resistance to earth, before significant ingress of 
water to cause physical swelling could occur.  ███████ agrees with this analysis 
and considers that there would be a delay between these electrical indications and 
physical swelling of the sheath.  This essentially provides a forewarning leg to the 
safety case for those HWIs continuing in service with operational heaters.  
███████ considers the value of the strain gauges to be fitted to the HWIs, noting 
that this will also provide forewarning.  Overall he considers that the potential for 
further heater failures giving rise to loss of coolant is acceptably low. 
 
2.3.2 Fuel 
 
74 ███████ has produced a PAR (Reference 6) dealing with the fuel aspects 
presented in References 1 and 3.  The main aspects considered are discussed 
below. 
 
2.3.2.1 The effect of heater failures on fuel performance 
 
75 ███████ considered both the chemical and physical effects that the heater 
failures might have had on the fuel.  He is content with BE’s conclusion that the 
chemical effects will not be significant and that similarly there is no significant risk of 
the formation of fuel clad deposits.  This is based on the view that materials such as 
stainless steel or the Ni/Cr heater material would have no chemical effects, whereas 
other materials such as magnesium and copper would be present at too low a level 
to have a significant effect. 
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76 He also notes BE’s arguments that most of the debris would have remained in 
the pressuriser and that debris filters at the bottom end of the fuel should prevent 
ingress.  The reactor had previously been operating with the debris in the circuit 
without there being any apparent correlation between the heater failures and past 
fuel failures.  ███████ is therefore content with BE’s conclusion that debris related 
fuel failures cannot be ruled out but are unlikely. 
 
2.3.2.2 Core Reload 
 
77 ███████ identifies that BE is in the unusual position of reloading a partly 
used core in the same configuration that it was in previously.  He identifies possible 
scenarios by which misloading could occur, but also identifies the control measures 
that are in place to prevent them. 
 
78 He also considers the apparent findings of a few instances of debris in the fuel 
as a result the visual inspection that was performed.  Amongst these is what appears 
to be a strand of wire at the bottom of one fuel assembly.  In ███████ opinion BE 
has made the correct decision in not attempting to remove these items.  This 
judgement was made on the basis that the attempt might not be successful and 
could introduce damage.  It is also noted that the debris is not clearly identified and 
may not in fact have anything to do with the pressuriser.  Some FME issues arose 
during core reload, but were successfully addressed by BE. 
 
2.3.2.3 Start up procedures 
 
79 As this will be the first time that there will be a mid-cycle restart after a core 
offload, ███████ has considered this unusual situation in terms of the core 
physics.  In the forthcoming restart, the reactor will be made critical by withdrawal of 
control rods, whereas after refuelling outages the normal situation is that criticality is 
achieved by control of the Boron dilution.  There are requirements for criticality to 
occur within certain reactivity limits of the estimated position.  ███████ raised a 
number of issues to do with uncertainty in the homogeneity of the Boron 
concentration that might affect this.  Similarly there are uncertainties in reactivity 
because of the levels of daughter products in the fuel. 
 
80 However after considering the control measures that BE has adopted, 
including the low power physics tests (LPPT) that will be performed, ███████ is 
content with the claims made. 
 
2.3.2.4 Operation with failed fuel 
 
81 ███████ has considered the implications of subsequent operation with 
failed fuel.  He notes that debris from past heater failures that is still in the circuit, or 
possible future heater failures, could perhaps increase the risk of fuel failures by 
causing fretting.  If there were to be a future primary circuit leak there might therefore 
be an increased release of activity.  He notes that BE considers that operation with a 
limited number of fuel failures is considered acceptable.  After questioning this he 
received a reply that included that: 
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(i)  experience with previous failed fuel showed that the releases were well within 
action limits. 

 
(ii)  improvements to HVAC and other systems based on lessons learnt following 

refuelling outages should reduce future discharges from the vent stack 
anyway. 

 
(iii)  in an event in which failed fuel was present and a primary circuit leak 

occurred, the potential consequence would be such that the dose received by 
a reference individual would only be a fraction of the discharge authorisation 
limit. 

 
(iv)  Consideration of the effects of any active Iodine and Caesium isotopes 

indicate that they would not be significant. 
 
82 ███████ and ███████, a health physicist, are content with this response. 
 
83 ███████ therefore has the view that there are adequate controls to limit the 
potential effect of debris on the fuel assemblies and to manage failed fuel should it 
arise.  He recommends that ND reviews the situation should failed fuel occur and 
also recommends that ND monitors the improvements to radiological protection that 
have been identified.  Overall ███████ is content that BE’s actions and proposals 
for fuel management are ALARP.  He considers that the justification for reloading the 
core is adequate and fit for purpose and raised no objection to the reloading. 
 
2.3.3 Chemistry Aspects 
 
84 ███████ has considered the chemical, radiochemical and abrasive impact 
of the foreign materials produced by the heaters failing and the subsequent repair 
process.  He has also considered the effects of the primary coolant release into the 
containment.  He has produced a PAR (Reference 5). 
 
85 ███████ examined the species that have been introduced in to the circuit 
and has come to substantially the same conclusions as BE thus: 
 
(i)  For the MgO, his view is that the solubility is such that it will have dissolved.  

He notes that previous experience of peaks in Mg concentration is that it can 
be removed by ion exchange, with a half life of about 13 hours.  He considers 
that heater failure events are likely to release MgO more slowly than this 
earlier event, meaning that there is unlikely to be a build up in the circuit.  He 
notes that BE has identified that the capacity of the ion exchange beds is such 
that they would be able to deal with a release, even if it was instantaneous. 

 
(ii)  For Copper, he notes that the solubility is low and that it is likely to remain in 

solid form in normal water chemistry.  He has considered the nature of the 
Copper, with some coming from the failed heater elements and some 
particulate Copper from the spark machining used in the repair process.  He 
notes BE’s arguments that filtration of the water inside the pressuriser during 
the repairs and other subsequent cleaning will physically remove the great 
majority of the Copper.  Copper debris or other species smaller than 10µm 
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may not all be removed by the pressuriser filtration.  This would eventually be 
removed by the filtration effects of the ion exchange beds though. 

 
However he identifies that the plant chemistry is shifted to an oxidizing regime 
for refuelling outages and this may allow some Copper to dissolve, BE does 
not however consider that the transport of such Copper in solution will be 
significant. 

 
(iii)  The Nickel present as plating on the Copper wires will probably dissolve 

under oxidising conditions, but will be removed by ion exchange. 
 
(iv)  Radiochemical effects, such as the activation of Tungsten will have a short 

term effect only. 
 
86 He also considered the effect of Boric acid released into the containment.  He 
notes that residual Boric acid should be dry and will not present a significant source 
of corrosion, although it would if in concentrated liquid form. 
  
87 Overall ███████ raises no objection to the return to service.  However he 
recommends that BE should be encouraged to make radiochemical measurements 
subsequent to start up and at the next shutdown to validate the removal of dissolved 
species and fine debris.  
 
2.3.4 Electrical Aspects 
 
88 ███████ has considered the electrical aspects of Reference 1 and 
produced Reference 19.  He notes the removal of all the electrically failed heaters 
and that the electrical protection systems and testing regimes have been changed to 
provide forewarning of potential heater failures. 
 
89 He concludes that “the measures that have been taken and those that are 
proposed are deemed to be reasonable given BE’s commitment to replace all 
heaters with an improved design by RO12 at the latest”. 
 
2.3.5 Site Inspection Activities 
 
90 During FO43, NII has monitored BE’s activities through regular progress 
meetings and on-site inspection activities.  These are reported in site inspection 
reports such as References 11, 12 and 13.  NII placed a number of actions on BE 
relating to the event recovery and related aspects such as industrial and radiological 
safety.  These were monitored at weekly progress meetings, with specific stages 
such as the reloading of the core being controlled by hold points. 
 
91 As part of this process, NII considered BE’s own internal investigation into the 
pressuriser (14).  The root cause of the event is also addressed as Claim 5.  Overall 
I consider that BE has carried out a robust process of investigation.  Thus I believe 
that the causes are understood by BE, the response to the indications of primary 
coolant leakage was correct, the recovery process was adequately implemented and 
sufficient steps have been taken to minimise the risks of a similar event in the future. 
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92 As noted in Reference 13, I toured the containment to inspect the areas 
affected by boric acid that was released.  I was unable to see the areas such as the 
pressuriser surge line for which there are specific RTS commitments for removing 
the boric acid contamination.  This component was covered at the time of my 
inspection.  However I am content with BE’s statements that the RTS commitments 
have been met.  I propose to consider the longer term issues of the effects of boric 
acid on components in the primary circuit as a future site inspection activity. 
 
93 NII examined the proposals for installation of strain gauges on the HWIs with 
operable heaters.  A number of observations were made about the desirability of a 
clear decision process should evidence of prospective electrical failure of a heater 
occur i.e. by earth leakage or low IR values.  This would then require consideration 
of the relevant strain gauge reading to determine if there was any indication that 
swelling was also occurring.   
 
94 NII inquired particularly about the action that might be taken should the strain 
gauge have failed and thus be unable to produce evidence either way as to HWI 
swelling.  NII also asked that the relevant quality plan SZB/QP/435 should include 
notification of NII in the event of a pressuriser heater failure.  BE addressed the topic 
in Reference 2 and state (in Reference 2 page 14) that the above quality plan will 
ensure a structured approach to data gathering and assessment.  
 
95 BE therefore appears to have defined a process by which the diverse 
indications providing forewarning of failure can be considered promptly.  However 
the quality plan does not explicitly define the response to the scenario identified 
above i.e. prospective electrical failure coincident with a non functioning strain 
gauge.  NII has judged that the apparent absence of a clear decision tree is not 
sufficient to prevent return to service.  This is because at the present time the strain 
gauges are functioning.  However NII has requested updates on the performance of 
these strain gauges and will reopen the matter should the strain gauges start to fail 
in service. 
 
96 NII also witnessed one of the briefing sessions given to the plant shift staff 
regarding the necessary operational changes.  This was considered to have been of 
a good standard. 
 
2.4 Regulatory Considerations 
 
97 Reference 1 has been submitted as a category 1 safety case.  In accordance 
with BE’s arrangements this has required them to submit Reference 1 to their NSC.  
I have considered the minutes of the NSC (Reference 25) and consider that they 
have followed a proper process.  A number of technical changes were made after 
Reference 1 was written e.g. to the numbers of strain gauges fitted and to the type of 
repair implemented on HWI 42 and 70.  These have been reflected in Reference 2.  
BE considers that the changes are not sufficient to warrant to reissue of 
Reference 1; they have confirmed that this is consistent with their arrangements and 
I concur with this. 
 
98 Reference 1 was the subject of INSA (Reference 23).  NII inspectors met with 
SRD on a number of occasions to discuss their internal regulation processes.  SRD 
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has also carried out a concurrence activity, in accordance with their arrangements 
they have submitted the part B form to NII with the application for the licence 
instrument. 
 
99 Due process has also been completed for Reference 2 (Reference 24).  
Reference 2 provides a list of commitments.  From a regulatory viewpoint, the most 
important are that References 1 and 2 only justify operation until RO12, at which 
point a new design of heater will be installed.  Additionally the repairs to HWIs 42 
and 70 have time limited justifications which will either require updating or further 
repair activities to be performed. 
 
100 NII has interacted with the Environment Agency during the course of this 
work.  The EA posed a question on the effect of possible damage to fuel on future 
discharges.  This was included in NII’s action list and replied to in due course by BE.  
███████ addressed the matter in his PAR (Reference 6) and it is referred to 
above. 
 
101 As part of the site inspection activities reported in Reference 13, NII confirmed 
that there is an adequate margin between the now reduced number of heaters 
available and the minimum number required to meet safety analysis assumptions.  
This is reflected in Tech Spec LCO 3.4.9.  Four further heater failures would need to 
occur before LCO Action Condition B (72 hours) must be entered.  This is 
considered a reasonable margin to the operating rule limit. 
 
102 An outstanding action on pressuriser safety relief valve maintenance strategy 
has been satisfactorily addressed by BE in Reference 16. 
 
103 Subsequent to the shutdown, a fire occurred in a graphite charcoal bed within 
a HVAC system within the fuel building.  This event is unrelated to the pressuriser 
heater failure.  It has been the subject of an investigation.  The HVAC system is 
required at some points such as when fuel is being moved.  For this reason 
confirmation that the system was adequately repaired and fit for purpose was 
obtained before fuel movements took place.  NII sent Reference 17 placing various 
requirements on BE, including the above hold point for fuel movement.  These 
requirements have been addressed by BE (e.g. Reference 18 and 27). 

104 A formal request to the Executive for agreement to start-up of Sizewell B has 
been made by BEGL (Reference 22).  In support of the application, the Station 
Director has confirmed that all the necessary work has been carried out (with the 
exception of those activities which have to be performed on-load or during start-up) 
and that the reactor and associated plant is fit for start-up. 

105 In accordance with ND procedures, this Project Assessment Report and a 
Licence Instrument (Reference 20) have been produced.  The Licence Instrument 
has been reviewed by Solicitor’s Office (Reference 21). 

106 The summary report has been sent to the licensee for comment.  They have 
agreed that it is factually correct (Reference 26).  It will therefore be placed on the 
HSE website. 
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3. CONCLUSIONS 
 
107 Reference 1, the Category 1 safety case, as amended and added to by 
Reference 2, the Category 2 close-out report, has completed BE’s internal processes 
of oversight correctly.  Reference 1 and 2 and the important subsidiary references 
have been considered by appropriate NII specialists.  No barriers to the issue of the 
requested licence instrument have been identified.  An appropriate Licence 
Instrument (number 521) has therefore been prepared. 
 
 
4. RECOMMENDATIONS 
 
108 It is recommended that HSE ND agrees to the Category 1 Safety Case 
NP/SC/7597 Revision 000: Justification for Return to Service From Forced Outage 
43 (FO43) Version 02 dated 6 August 2010 as modified by the document titled 
EC339664 Revision 000: FO43 Pressuriser Recovery Closeout Report Version 03 
and as requested in the licensee’s letter of SZB50616R dated 16 September 2010.   

 
109  I therefore recommend that the head of NSD Unit 1A signs Licence 
Instrument Number 521 and that it is issued to BE. 
 
 
5. REFERENCES 
 
1 NP/SC 7597 Justification for Return to Service from Forced outage 43 (FO43) 

EC 338574 Rev 000 Version 02 (TRIM 2010/429799). 
 
2 EC 339664 000 Version 03 FO43 Pressuriser recovery Closeout Report 

(TRIM 2010/429803) 
 
3 EC 339164 000 Version 03 Justification for the reload of the Cycle 11 Reactor 

Core (TRIM 2010/356764) 
 
4 Sizewell B - FO43 - Requested Document - E/EAN/BBJB/0224/SXB/10 

(Analysis of Heater 70 J weld) - 14 June 2010 (TRIM 2010/307059) 
 
5 PAR 63/2010 NP/SC 7597 Return to service from FO43 - Plant Chemistry 

Assessment (TRIM 2010/358433) 
 
6 PAR 67/10 FO43 – Justification for reload of the Cycle 11 reactor Core. 

███████ (TRIM 2010/397848). 
 
7 Sizewell B - PAR 60-2010 Justification for return to service from forced outage 

43 (FO43) – NP/SC 7597 – Structural Integrity. (TRIM 2010/409376). 
 
8 British Energy letter SZB50586N, 29th March 2010, (TRIM 2010/160257) 
 
9 email ███████ SZB to ███████ NII 4 August 2010 including BEG-ICP-

SHE-EC-001 as an attachment (TRIM 2010/339553 + 2010/339650) 
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10 Pressuriser Heater Plugging: Proposal for the use of a Flush/Internal Plug on 

Heater Well Inserts 42 and 70. EC 340249 Rev 000. (Main document at TRIM 
2010/391085, INSA Statement at 2010/397552) 

 
11 Sizewell B - Site inspection visit report - 7 to 11 June (TRIM 2010/275165) 
 
12 Sizewell B - Site Inspection report - 19 to 23 July 2010 (TRIM 2010/339330) 
 
13 Sizewell B – Site Inspection visit report – 23-26 August 2010 

(TRIM 2010/409763) 
 
14 SZB - NII Return to Service Action No.58 - FO43 SACI Report- Primary 

Coolant Leakage Exceeds Technical Specification limits (TRIM 2010/391498) 
 
15 Email ███████ EA to ███████ 5 July 2010 Sizewell B - FO43 -  EA 

request regarding Fuel FME Issues - 5 July 2010 (TRIM 2010/306510) 
 
16 British Energy - Sizewell B Power Station - letter SZB50614N -  Pressuriser 

Safety Relief Valve Maintenance Strategy - 29 July 2010 (TRIM 2010/339759) 
 
17 Sizewell B Power Station Licence conditions 7 and 28 – Fuel Building HVAC 

Charcoal filter bed fire on 2 July 2010 SZB76363R. (TRIM 2010/326760) 
 
18 Copy of letter regarding fuel building HVAC system SZB 50615/N in response 

to SZB 76363R - Action 27 for Hold Point 3. (TRIM 2010/341677) 
 
19 Sizewell ‘B’ NP/SC 7597: Assessment of Electrical Aspects 

(TRIM 2010/411920) 
 
20 Licence Instrument 521- Agreement to NP/SC 7597 – Justification for return 

to service after forced outage 43 (FO43).  (TRIM 2010/423928). 
 
21 Email containing HSE Solicitor’s advice on Licence Instrument wording 

(███████ TSOL to ███████) (TRIM 2010/423538) 
 
22 Request for Licence Instrument Letter (Ref: SZB 50616R) 

(TRIM 2010/429799) 
 
23 INSA Certificate for Reference 1 NP/SC 7597 (EC 338574) 

(TRIM 2010/429799) 
 
24 INSA Certificate for Reference 2 EC 339664 (TRIM 2010/429803) 
 
25 Minutes of BEGL Nuclear Safety Committee, Held at Barnwood on 12th 

August 2010 (TRIM 2010/429799) 
 
26 Email ███████ to ███████ Sizewell B - Return to service from FO43 - 

Summary Report - Comments from BE/EDF - 16 September 2010 
(TRIM 2010/428387) 
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27 Letter sent 21 August 2010 - Fuel Building HVAC Fire 2 July 2010  G/ES07.04 

SZB 50617/N in reply to SZB 7636R (TRIM 2010/386219) 
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Figure 1 – General Arrangement of Heater Well Insert and Associated Heater 
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