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The UK ABWR 
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§  BWR technology has since been developed since 
the 1950s – culminating in the the Advanced Boiling 
Water Reactor (ABWR). Second most common 
technology, globally.  

 

§  ABWR is the most advanced 
operational reactor anywhere 
in the world.  

§  4 operational, 3 under construction. All 4 units 
constructed on time and on budget. 

 
For further detail, visit: www.hitachi-hgne-uk-abwr.com	
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About GDA 
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§  A regulatory assessment by Office for Nuclear 
Regulation (ONR) and the Environment Agency (EA) of 
whether a proposed reactor design is safe for 
deployment at a generic site in the UK.  

§  Early identification of challenges allow these to be 
addressed in the planning phase – de-risking the overall 
project.  

§  Submissions must be suitably tailored to the UK 
regulators’ need – not just showing that the technology 
is credible, but working to the ‘non-prescriptive’ style of 
UK regulators.  

§  ONR/EA reports are published on their website, along with quarterly 
progress updates. Hitachi-GE submissions are published on our website 
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The regulators 
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§  The Office for Nuclear Regulation 
“The Office for Nuclear Regulation’s mission is to provide 
efficient and effective regulation of the nuclear industry, 
holding it to account on behalf of the public” 
 
§  The Environment Agency 
“We are involved throughout the entire lifecycle of a nuclear 
power station … Assessment of designs … planning and 
construction … Operation … Decommissioning” 
 
http://www.onr.org.uk/new-reactors/ (Joint regulators) 
 
 
§  Natural Resources Wales 
“Natural Resources Wales has taken over the functions of 
the Countryside Council for Wales, Environment Agency 
Wales and Forestry Commission Wales, as well as some 
functions of Welsh Government” 
http://naturalresourceswales.gov.uk 
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§  January 2013: Energy Minister asked the regulators to begin GDA of the UK ABWR 
§  April 2013: Assessment agreements signed between Hitachi-GE and the regulators 
§  January 2014: Move to Step 2 of the process, and launch the UK ABWR website 
§  September 2014: Move to Step 3 of the process. Submit and publish PCSR & GEP 
§  November 2015: Move to Step 4 of the process. Submit and publish PCSR 
§  February 2016: Issued GEP Rev E to Environment Agency  

Major milestones 

“We remain confident 
that a DAC and 
Statement of Design 
Acceptability (SoDA) 
are achievable in 
December 2017, 
should Hitachi-GE 
continue with the spirit 
with which it has 
started Step 4.” 
 

UK Regulators, July 2016 



Hitachi-GE Nuclear Energy, Ltd. Proprietary Information 
7 

§  Regulatory Issues: 
§  2 received (Source Term and PSA) - resolution plans published. First due to be 

closed imminently. 
§  Regulatory Observations:  

§  71 received - resolution plans provided. 17 closed (and 86 actions closed). 

§  Regulatory Queries: 
§  1000 RQs received.  

Design Changes: 
 

§  Some improvements are normal entering a new operating environment. ‘UK’ 
ABWR incorporates broadly 2 groups of changes: 

i.  Fukushima countermeasures (retro-fit in Japan) included from design stage 
ii.  Adjustments required for UK operating environment 

§  Aimed to finalise changes within Step 3, before agreeing Design Reference, 
for overall project certainty. No fundamental disagreement with regulators. 

§  Post Step-3 changes managed via a 6-Step change-control process.  

Challenges from the regulator 
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§  Subject to stringent assessment under GDA 

§  Defense in depth – multiple safety trains 

Ø  Control: control rods are driven into the core to shut 
down the reactor 

Ø  Core cooling: diverse methods of cooling water supply 
Ø  Containment: multiple layers – fuel cladding, RPV and 

RCCV 

§  Lessons learnt from Fukushima include: 
 

Ø  Site layout: option to site backup buildings on raised 
ground 

Ø  Protection of core facilities: watertight buildings and doors 
around backup features 

Ø  Loss of ultimate heatsink and loss of off-site power: 
diverse and independent methods of power supply and core 
cooling 

Safety features 
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Visit our website and view the UK 
ABWR safety video or Download 
our severe accidents information 
sheet: 
 
 
http://www.hitachi-hgne-uk-
abwr.co.uk/reactor-safety.html 
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§  There is greater regulatory attention in this GDA on post Fukushima 
countermeasures and resilience of the design against Fukushima type 
initiating events. This has resulted in a number of key activities, including:  
o  ALARP justification for the SA mitigation measures [RO-23], e.g. hydrogen 

management strategy, MCCI mitigation strategy, venting strategy 
o  Consideration of national/international post Fukushima learning, including stress 

tests [RO-39]: Evaluation was made against findings/recommendations from 
Weightman’s report, ENSREG stress tests, IAEA Director General report and 
evaluations for UK operating plants (SZB, Torness, Wylfa) and new design (HPC). 

   
§  Examples of study activities:  

o  Development of structured accident management strategy, comprising of symptom 
based procedures and SAMGs. Guidelines are extended to deal with: (i) monitoring 
and control of SFP, (ii) prolonged SBO and (iii) shutdown conditions. 

o  Extensive supporting SA analysis and SA source term analysis performed using 
computer codes such as MAAP 4, MAAP5, GOTHIC and AUTODYN. The latter is 
used for structural performance and response assessment against dynamic 
events.  

o  Impact of SAs is evaluated in Level 2 PSA and off-site radiological consequence 
assessment in Level 3 PSA (not required in early GDA). 

o  Emergency preparedness: Evaluation of requirements, facilities and approach for 
the response to nuclear emergencies. 

 

Post-Fukushima Assessment 
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Light Oil Tank  
for Power Source 

Control Centre and Power Source 

Power Source Area 

FLSS Pump and valve Area 

HVAC facilities Area 

Water Storage Tank 
for FLSS 

・Piping and cable trench  
under ground 

Piping and cable trench  
under ground 

Ground floor(1F)	

To Reactor Building	

Structure: 
Reinforced concrete	

Dedicate cooling water 
supply system 	

Dedicate oil storage tank 
for power supply 	

Dedicate water storage 
tank  	

Dedicate C&I system and 
power supply system	

Backup Building – Concept Arrangement 
(design in progress) 
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Back-up Building design – Design Concept  

Wet	well	

Suppression	pool	

Primary 
Containment 
Vessel (PCV)	

Reactor 
Pressure 
Vessel 
(RPV)	

Spent Fuel 
storage Pool 
(SFP)	

Backup	
Building	
(B/B)	

高台	

Water	injecEon	system	

DG	

RDCF	
Control	Panel	

Depressurisation	

Water Supply	

SFP 
water make-up	

PCV head cooling	

PCV spray	

Reactor  
core cooling	

Lower D/W 
flooding	

DG	

Dry well 
(D/W)	

Ø  To prevent core damage : RPV flooding  
Ø  To prevent PCV overpressure : PCV spray  
Ø  To keep PCV tightness : PCV head cooling  
Ø  To cool core debris : Lower D/W flooding  
Ø  To cool spent fuel : SFP water make-up 

	

n Flooder System of Specific Safety Facility (FLSS) will provide following functions:  

Support	System,	
HVAC	

n Rector Depressurisation Control Facility (RDCF) 
will provide a function to depressurise reactor with 
SRVs.  

Water	
	source	

 Reactor	Building(R/B)	
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Power truck	

Pump truck	

Intake pump	 R/B  
waterside	

Hose truck	Water storage pit	
10000m3 water  
(capable for 7 days)	

Strainer unit	
Hose truck	

Service water in 	

Service water out	

Power truck	

Hx truck	

Post Fukushima Measures 

Backup Building 
Elevation 
Generators, injection system, 
remote monitoring 

Seismic Qualification of Emergency Facilities; 
Seven Day stand alone Capability 
 

Flooder System of Reactor Building (FLSR) 
Water Injection 
Heat Removal (AHEF) 
Nitrogen Injection 

 

Mobile Emergency Equipment Garage (MEEG): 
Vehicles, equipment, spares 
 

B/B  
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Approach to Accident Management  

AOP 
(Event Based) 

Provide detailed 
instruction to respond to 
specific plant abnormal 
conditions. 

EOP 
(Symptom Based) 

Provide instructions for 
maintaining adequate core 
cooling and protection of the 
reactor vessel and 
containment under a variety 
of prescribed emergency 
conditions 

AMG(for TSC) 
SOP(for control room) 
Provides instruction for 
containment of radioisotopes 
if adequate core cooling 
cannot be maintained. These 
procedures interface with 
procedures to mitigate a loss 
of large areas of the plant. 

Procedures	

Event flow	

EOP：Emergency Operation Procedures SOP：Severe Accident Operation 
Procedures	
AMG：Accident Management Guideline  

AOP：Abnormal Operation 
Procedures	

Additional Guidelines 

n Guideline for monitor and 
control Spent Fuel Pool 

n Guideline during prolonged 
Station Black Out 

DBA or 
Beyond DBA	 Core damage	

Large scale radioactivity 
release due to  

PCV failure	

l Operation Procedures in GDA based on J-ABWR 

13 
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§  Steady progress has been made in UK ABWR GDA and the 
regulators have been clear that a successful completion in Dec 2017 
remains achievable. 

§  Hitachi-GE has deployed a team of several hundred engineers/
scientists coordinated by its UK based GDA project management 
team to meet the challenges.  

§  This capability is supported by additional resource from Horizon 
Nuclear Power and specialists from Japan/UK/US supply chains. The 
UK effort provides UK specific regulatory expertise and aids transfer 
of ABWR knowledge to UK.  

§  Great effort has also been made in developing a UK Safety Case 
capability. This effort has included extensive training being provided 
to Japan/UK personnel. The training is underpinned by a number of 
key Safety Case guidance documents developed for GDA.  

§  A Joint Safety Case Office has been formed between Hitachi-GE and 
Horizon to enable a smooth transition from GDA Safety Case to Site 
Specific Safety Case.  

Summary 
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                                Questions? 
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§  Hitachi-GE is committed to transparent and 
open engagement. 

§  Personalised briefing-letters were sent to 
some 2,000 stakeholders at launch of Step 
2 

§  UK ABWR technology website and GDA 
comment process place unprecedented 
levels of detail at the public’s fingertips 

§  Website hosts technical submissions, as 
well as lay summaries on topics such as 
experience, safety, and reactor design 

§  Received more than 60 public comments 
 
http://www.hitachi-hgne-uk-abwr.co.uk 

Transparency and openness 
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