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	(Lessons in Category 1) Preventions of severe accidents
	
	
	

	1
	Strengthen measures against earthquakes and tsunamis
	It should be reviewed whether the impact loads act to packages are covered by the regulatory test conditions, and whether there is any condition not being postulated in the regulatory design conditions to be assessed.
E.g. Impact load by seismic force or tsunami force to packages; 
Collision to surrounding structures at the time of earthquake during lifting of the package; 
Collision of collapsed structure (e.g. gantry crane) onto the package;
Burial into landslide soil due to the earthquake;
Burial into debris brought by tsunami.
Stacking load to the package (currently 5 times);
Combined situation of incidents
	Are issues such as natural forces fully considered in the hypothetical tests and in the Q system?
	Requirements in the Transport Regulations are not based on full consideration of natural environmental conditions or forces (environmental conditions such as an ambient temperature, insolation or mechanical impact conditions induced by natural forces). 
Requirements have been established to include almost of consequences from natural forces and man-induced events based on experiences in dangerous goods transport.
As requirements derived to cover very unlikely events may disturb efficient transport, they should be selected with considerations to occurrence frequency and consequence of events and contribution to promote total safety of transport.
No natural phenomenon is considered in the Q system, which is based on an assumption with single event occurred on single package.
	As one of ideas to consider events beyond expectations, a need for transport risk assessment may be discussed.

	
	
	
	Is building collapse (or perhaps collapse of a crane) covered by the requirements, and should it be?
	Not all the collapse of buildingｓ or cranes is not covered by the Regulations, and it is almost impossible to cover all collapse conditions by the requirements of the Regulations. But, the possibility that a package encounters such collapse during transport seems very low. 
If a probable collapse event could be established as a representative requirement, it would be taken into the Regulations. However it seems quite difficult.
Probable collapse of a building onto a package in a nuclear facility will be assessed as part of safety evaluation of the facility, and it will be out of the scope of transport.
	No action

	
	
	
	Is burial a situation that should be considered?
	It should be considered when burial situation is credible (e.g. Type C package). 
For small packages it may be credible, but is seems unlikely for large packages.
It seems difficult to generalize or normalize the conditions to assess package (other than Type C packages) burial in the Regulations. When it is credible that a package with high thermal load or less resistant to external compressive load encounters burial under actual transport situation, it should be assessed as a safety case, or be classified as a severe accident beyond the regulatory environment. 
	No action

	
	
	
	Is the stacking load in the regulations sufficient?
	The stacking requirement in the Regulations assumes stacking of small packages or containers as same as the other dangerous goods packages. It should not be regarded as external loads by burial or building collapse.
For light weight packages, the crush test (drop test III) is specified in the Regulations. When the stacking load beyond the regulatory requirement is credible under actual transport situation, it should be assessed as a safety case.
	No action

	
	
	
	Are there accident combinations resulting from natural events that are not included in the hypothetical accident scenarios?
	Yes.
For example, storage site requirements for dual purpose cask, such as flood, lightning, earthquake, tornado and missile, can be pointed out. 
Examples of severe event are; collapse of buildings or cranes by earthquake, burial to landslide by earthquake, burial to snow-slide, and sinking to a depth deeper than 15m/200m. Probabilities, however, that packages encounter these events seem enough low not to be incorporated to the Regulations as general events. 
It is useful to provide comprehensive event trees to extract events not only caused by earthquake or tsunami but exhaustively during transport. Is it possible for IAEA to conduct such study as a future project?
	Though it is not an urgent item, meetings to investigate transport events should be set up.

	
	
	It should be reviewed and confirmed that the current regulatory design basis has been established with considerations to a recurrence period of disasters, occurrence frequency of accidents and their magnitude of impact, or combined situation of incidents.
	How does the severe accident frequency in the regulations compare to the frequency of severe natural events?
	It is understood as accident conditions and environmental conditions specified in the Transport Regulations were established, without basis of recurrence period or occurrence frequency, but as typical or representative conditions based on empirical judgment at the time when such probabilistic data were not available. 
It is difficult, therefore, to compare quantitatively between severe accidents frequencies and sever natural event frequency.
However, it is the time to consider needs to evaluate conditions specified in the Regulations based on a probabilistic approach or a risk assessment method, as a risk based or risk informed regulatory controls becomes more and more common.
	As one of ideas to consider events beyond expectations, a need for transport risk assessment may be discussed.

	
	
	
	Is the combined situation of incidents considered in the Regulations?
	Requirements in the Transport Regulation basically do not consider combined situation of multiple events.
However, the accident conditions of transport are considered as a set of sequential events, and for the fissile packages accumulation of damaged package is considered.
Under the accident conditions of transport, combined risks (consequences) are not considered.
	No action

	2
	Ensure power supplies
	It is out of the scope of the Transport Regulations, since no safety function relies on power supplies. 
On the other hand, some of handling or transport equipment may need to consider secure power supplies, especially multiple power sources for handling crane at a wharf, during incidents.　It should be reviewed whether such consideration is addressed in the guidance material, TS-G-1.1.
	Is there a need for secondary power supplies for some equipment used in transport (e.g. the INF ships have twin power). Should cranes etc have backup power supplies.
	These should be judged for respective transport based on the reliability of related equipment and consequences when they failed.
For example, when heat removal function of package is maintained by additional forced cooling device, redundant device or back-up power source should be considered to enhance the reliability of the device. 
In General seldom equipment is required to be backed up, since even when such equipment (handling equipment, conveyance) stopped no immediate consequence on the safety of package is expected.
The INF ships are equipped with back up power sources. Installation of twin engines has been presumably applied to enhance the safety of voyage and not for the safety of packages directly.
As the basic safety of radioactive packages relies on the integrity of packagings, considerations on that equipment are out of the scope of the Transport Regulations.
	No action

	
	
	
	Should cranes etc have backup power supplies.
	A halt of handling equipment such as crane causes no immediate consequence on the safety of packages. Therefore, need of backup power supplies to such equipment seems uncommon. 
Wharf cranes to handle packages are equipped with backup power supplies not to interfere transport vessels from emergency evacuation at the time of tsunami. This is a specific practice with considerations to a recurrence period of tsunami.
	No action

	3
	Ensure reliable cooling function of reactors and PCVs
	To ensure the heat removal function is one of the essential requirements stipulated in the Transport Regulations. In order to assess this function, the environmental test and the thermal (fire) test are incorporated to Type B(U) and B(M) package design requirements, and the enhanced environmental (burial) test and the enhanced thermal (fire) test are added to Type C package design requirements.
It should be reviewed whether the regulatory test conditions are adequate from the viewpoint of maintenance of the heat removal function, and whether to add to secure the heat removal capability after the accident in the emergency response procedures.
E.g. Validity of the environmental, thermal (fire) and burial test conditions (ambient temperature, heat transfer coefficients, duration, etc.)
	For packages with a high heat load should reduction in cooling capability be a required test?
	The reduction in cooling capability of package, which may be resulted from internal causes (failure or degradation of thermal path members, damage on radiation fins) or external causes (changes in heat dissipation environment – ambient temperature, insolation, snowfall, disturbance of air flow due to blockage, burial into the ground), seems an event of low probability, and it also seems extremely difficult to generalize as test conditions to be specified in the Transport Regulations. 
Though a probable of event, which has not yet covered by the conditions specified in the Regulations, should be considered to corporate to the Regulations, the occurrence probability of above event seems very low to be excluded.
Events with very low probability but with high consequences should be coped with emergency response (accident management). From this view, when it is credible that a package with high thermal load encounters an event lead to reduction of cooling capability under actual transport situation, it should be assessed as a safety case, and the emergency response measures should be provided for it.
	No Action

	4
	Ensure reliable cooling functions of spent fuel pools (SFPs)
	See lesson No. 3.
	If areas where heat generating packages are stored rely on forced cooling what would be the effect if it failed?
	See lesson No.3.
Countermeasures to prevent such event should be provided. The loss of forced cooling function may result degradation of safety functions due to damage by heat.
It should be handled as a safety case out of regulatory environment.
	No Action

	5
	Thorough accident management (AM) measures
	The design basis accident conditions in the Transport Regulations are based on a deterministic approach, and packages comply with the Regulations have been transported safely without any major accident for several decades. The guidance to planning and preparing for emergency response to transport accident is provided in a universal (generic) manner independently to a cause or scenario of accidents.
However, when information useful to respond to severe transport accidents will be obtained as an outcome of the consideration on the lesson No.27, it should be reviewed to be taken into the guidance document, TS-G-1.2.
	Based on item 27 can advice on accident response be provided in a more focused manner.
	To understand status of respective package after accident or severe accident will provide emergency response measures targeted to more detailed package classification. Based on this, the emergency response guidance should be enforced.
However, considerations not to require complicated initial response should be taken.
Development of emergency responses match to distinctive characteristics of each Member States should be considered, based on information sharing among the Member States on thorough investigation of the history and technical basis of the Transport Regulations.
	Assessment of severe accidents may take time.
It should be included in the current revision work on TS-G-1.2, if possible.

	6
	Responses to multi-site issues
	No action
(This issue is specific to a site selection of nuclear facilities, and is not relevant to transport.)
	Has consideration been given to other aspects of a transport accident that could interfere with emergency response?
	Is it possible to specify the initiating event of emergency beforehand? If possible, certain degree of response can be provided.
National contingency plan should give attention to the combined situation of emergency response to natural disaster or man-made disaster and emergency response to transport accident.
	It should be included in the current revision work on TS-G-1.2.

	
	
	
	This starter can be moved to No.16, or replaced with “Are simultaneous transport accidents considered?”
	The accident conditions in the Transport Regulations do not consider multiple accidents, except accumulation of damaged packages for fissile package requirements.
We can support the current provisions in the Transport Regulations .
	No action

	7
	Consideration on NPS arrangement in basic design
	No action
(This issue is specific to a design of plant arrangement, and is not relevant to transport.)
	
	
	

	8
	Ensuring the water tightness of essential equipment and facilities
	Some package design should take water ingress in account, and some may not. The latter should be reviewed whether the assumption of water tightness of the package has been sufficiently demonstrated.
As prescribed in the Transport Regulations, the effect of water ingress shall be considered to the fissile package design. A need of additional requirements or further clarification should be reviewed to the “special feature” in para. 677 of the Transport Regulations to prevent water ingress to fissile packages.
	Is water ingress sufficiently covered in the regulations? 
	As the criteria for the water spray test under the normal conditions of transport are to prevent dispersal of radioactive content and increase of radiation level by 20 %, the requirements can be fulfilled even when ingressed water may react with radioactive contents. These criteria should be discussed.
It should also be clarified whether water ingress can be allowed under the accident conditions of transport, while no actual water ingress is expected. 
	Should it be specified in the Regulations? 
It should be clarified in the advisory material in the next review cycle.

	
	
	
	Are there potential scenarios (e.g. changing the state of package contents from solid to liquid) that need to be considered?

To add “From viewpoint of critical prevention, is there any apprehension?”
	For example, chemical reaction occurs between solid object in Type IP package and water ingressed by the water spray test (UF6). 
It should be discussed how to consider hazards from material which react with water under the accident conditions of transport (e.g. UF6).
Though the requirements for fissile packages consider water ingress fully, the requirements of “special features” to except water ingress are not clear enough (requirements on doubled receptacle and inspection, UF6 cylinders).
	In TS-G-1.2, considerations to the subsidiary risk of UF6 should be emphasized, and in TS-R-1, further attention to the UF6 subsidiary risk should be placed.

	(Lessons in Category 2) Countermeasures against severe accidents
	
	

	9
	Enhancement of measures to prevent hydrogen explosions
	In para. 642 of the Transport Regulations, a consideration to hydrogen generation is prescribed.
Is should be reviewed whether an explanation how to consider it concretely even in case of incidents (i.e. prevention of the hydrogen explosion), and a method to assess the hydrogen generation amount would be added.
	Is the guidance on this subject sufficient? 
	Guidance should be enforced with how to consider hydrogen explosion in package design and with a method to assess the hydrogen generation amount.
	

	
	
	
	Is internal hydrogen explosion a scenario that should be considered for some packages?
	When an amount (or concentration) of hydrogen generation evaluated is ensured in the package design to be well below the explosion limit, no further consideration will not be required.
When there is a possibility of exceeding the explosion limit, countermeasures such as intermittent bent or explosion proof receptacle design will be required.
	No action

	10
	Enhancement of the containment venting systems
	No action
(Even in case of packages where venting system is allowed, the design of vent structure is different from plant venting systems. Consequently, no enhancement of venting systems is applicable to the package design.)
	
	
	

	11
	Improvement to the accident response environment
	Requirement on emergency response to the transport accident is stipulated in para. 304 of the Transport Regulations.
It should be reviewed whether it is effective to establish local response headquarters to control the situation commensurate to the magnitude of incident/accident in TS-G-1.2, which concentrates to respond only at the incident/accident location.
	The principle of local/remote management of incidents in transport, particularly international transport can be complicated, do we have a consistent and gap free approach to this?
	In case of local accident, a principle is to establish a response center at an accident site. On the other hand, with considerations to the magnitude of accident, a safe distance, transportation/traffic of responding members and media, radiological and medical support, etc., a well-equipped response headquarters to be established with a certain distance from the accident site can be considered (in guidance documents).
A case inaccessible to the accident site due to traffic disruption by a natural disaster should also be considered.
In case of accident during international transport, a state where an accident site locates (or nearby) will respond with establishing an emergency response center first, then a state responsible to that transport (a consignor or consignee state, or a frag state of the conveyance), who has information on that transport, will support the response. It should be clearly stated in guidance documents that such state who is responsible to transport should also establish an emergency response headquarters.  (Is it included in the current revision of TS-G-1.2?) 
	It should be included in the current revision work on TS-G-1.2.

	12
	Enhancement of the radiation exposure management system at the time of the accident
	No action (part A)

(Preparedness of infrastructure to measure radiation exposure at the time of the accident is out of the scope of the Transport Regulations. It is already included in TS-G-1.2.)
	
	
	

	
	
	To stipulate the radiation exposure criteria (reference level) under the emergency response condition is out of the scope of the Transport Regulations. These limits should be determined by national authorities in accordance with the BSS and ALARA principle with considerations to the exposure situations.
However, it should be reviewed to address reference to the BSS in order to determine the emergency exposure limits in TS-G-1.2.
	Is it clear that dose limits do not apply in certain situations?
	It is clear to radiation protection experts, but does not seem well-understood for people engaged in transport. 
It should be addressed in the emergency response guidance (TS-G-1.2) and the radiation protection guidance (TS-G-1.3) that radiation control should be conducted to follow the exposure criteria (the reference level) set forth by a national radiation protection authority during the transient period from occurrence to  termination of emergency situation.
	It is not an urgent item.
It should be incorporated in the current review/ revision of guidance materials.

	
	
	
	In the event of a non-transport emergency should there be conditional exemptions to transport requirements?
To move the following sentence to No24(3);
“In the event of a non-transport emergency should there be conditional exemptions to transport requirements?”
	It is reasonable to provide provisions to exempt an emergency transport to save human lives and to protect environment. A provision in the ADR may be helpful.
Requirements of emergency transport (radioactive or non-radioactive) should be considered as part of emergency response.
	Is an urgent revision of the Regulations required? An addendum to the Regulations may work.

	13
	Enhancement of training for responding to severe accidents
	Requirements to the emergency response and training are prescribed in para. 304 and paras 311－315 respectively in the Transport Regulations.
When information effective to respond to severe transport accidents will be obtained as an outcome of the investigation on the lesson No.27, enhancement of training in TS-G-1.2 based on that information together with the assignment of appropriate range of players should be reviewed.
	Can we provide guidance on accident response training that is risk informed?
	See lesson No.5.
Clarification of package status under a severe accident will improve emergency response training program to be more concrete.
As a cause-and-effect relationship of severe accident is normally unknown beforehand the occurrence of actual accident, development of training program against extended regulatory accident conditions of transport may effective.
	Assessment of severe accidents may take time.
It should be included in the current revision work on TS-G-1.2, if possible.

	14
	Enhancement of instrumentation for reactors and PCVs
	No action
(There is no important instrumentation system to safety.)
	
	
	

	15
	Central control of emergency supplies and setting up of rescue teams
	To provide a wide range of infrastructure is out of the scope of the Transport Regulations.
The infrastructure required to cope with transport incidents/accidents is addressed in TS-G-1.2, and it should be reviewed whether the measures addressed are sufficient.
E.g. Versatile communication system to cope with a combined situation of natural disaster and transport emergency.
	The concept of central stores of emergency equipment for transport emergencies and how these can be managed national and internationally may be appropriate for guidance.
	Though an example of emergency equipments  are listed in TS-G-1.2, it should be reviewed from a viewpoint of severe accident response based on the evaluation of package status under that condition.
Preparation of those equipment and international networking of them can be discussed in inter-agencies with inclusion of emergency response to other dangerous goods transport.
Ref.: INFCIRC/336 Convention on Assistance in the Case of Nuclear Accident of Radiological Emergency.
	It should be included in the current revision work on TS-G-1.2 as far as possible.
Inter-agencies meetings are recommended.

	(Lessons in Category 3) Response to nuclear emergencies
	
	
	

	16
	Response to a combined situation of massive natural disaster and nuclear emergency
	See lesson No. 15.
	Have the emergency response provisions been reviewed to ensure they are resilient to events such as natural disasters?
	Current emergency response guidance does not consider combined situation with other disasters or accidents.
Such attention should be remarked in the guidance.
	It should be included in the current revision work on TS-G-1.2.

	17
	Reinforcement of environmental monitoring
	No action
(Environmental monitoring is addressed in TS-G-1.2. Basically in transport accidents radiologically impacted area is considered to be limited (see para. 4.3 of TS-G-1.2). In case where large area or long term monitoring is deemed to be required, enhanced measures will be taken under para. 3.19 of TS-G-1.2.)
	
	
	

	18
	Clarification of the allotment of roles between central and local organizations
	No action
(Clarification of responsibilities among regulatory organizations is out of the scope of the Transport Regulations, since the principles are prescribed in the higher hierarchy document (GSR-1) and its application relies on each state. TS-G-1.2 also emphasizes an importance to define such responsibilities.)
	
	
	

	19
	Enhancement of communication regarding the accident
	No action
(An importance of communication at the time of incident/accident is addressed in TS-G-1.2, such as in para. 5.93.)
	
	
	

	20
	Enhancement of response to assistant from other countries and communication to the international community
	In the Transport Regulations notification on a certain transport including information on the competent authority approved packages is stipulated. Other information supply or international assistance is generally stipulated by the higher hierarchy documents or conventions, etc.
It should be reviewed to add communication to other countries in case when potential multi-state release is expected to TS-G-1.2.
	The potential for transport accidents to involve multiple counties exists (e.g. high dose package on an international journey), this can result in more significant effects at distances from an initial event than nuclear accidents, are there sufficient notification requirements in place in the requirements?

To be modified as the following.
The potential for transport accidents to involve multiple counties exists (e.g. high dose package on an international journey), this The transport accident can result in more significant effects at distances from an initial event than nuclear accidents, aAre there sufficient notification requirements in place in the requirements with consideration to trans-border consequences?
	Under the Convention of Early Notification of a Nuclear Accident, radiological consequences across borders will be notified to states affected.
Notification requirements should be clearly stated in the emergency response guidance TS-G-1.2. 
Preferably a practical computer code to assess doses from accidental release of radioactive material should be developed. 
Need for an international training on notification should be discussed. 
Ref.: INFCIRC/335 Convention on Early Notification of a Nuclear Accident (Article 5).
	It should be included in the current revision work on TS-G-1.2.

	21
	Accurate understanding and prediction of the effect of released radioactive materials
	To estimate radiological impact from released radioactive material caused by the transport accident is out of the scope of the Transport Regulations.
On the other hand, different from nuclear power stations or fuel cycle facilities, transport incidents/accidents happens unspecific places To provide such situation, it should be reviewed to develop and maintain an assessment tool for the radiological impact applicable to an unspecified place and to rather limited area. Who will be responsible and how to inform public should also be reviewed (communication).
	Given the potential for release or high exposures in transit how should public exposure be assessed?


	A practical computer code to assess doses from accidental release of radioactive material should be developed.
Need for development and maintenance of dose assessment code such as INTERTRAN through CRP, etc. should be discussed.
	Proposal to develop through CRP, etc.

	
	
	
	How should public notification be handled (including international notification)?
	Transport information should be protected due to security reasons. In case of accident occurrence responsible authorities should disclose the information immediately and timely to public and related states. It should be incorporated in the emergency response guide TS-G-1.2.
	It should be included in the current revision work on TS-G-1.2.

	22
	Clear definition of the criteria for wide-area evacuations and radiological protection standards in nuclear emergencies
	It is out of the scope of the Transport Regulations to determine the intervention levels or to define evacuation area under the transport accident conditions.
As it seems, however, useful to evaluate a  radiological impact in the accident based on the output from the lesson No.21, it should be reviewed to estimate a width of the impacted area before the commission of the transport, and reflect it to the emergency response plan.
	Should we have more informed emergency plans, e.g. does a Type B package accident require the same exclusion distance as an excepted package accident?


	Emergency response guidelines further detailed based on a specific package type and its status under accident conditions is advisable.  To accomplish this, assessment of package status and radiological impact induced will be required.
Safe (segregation) distances are criteria to ensure safety of workers and public under the routine, normal and accident conditions of transport, and in case of accident the distances should vary depending on the situation of accident, types of package, etc.
	Assessment of severe accidents may take time.
It should be included in the current revision work on TS-G-1.2, if possible.

	
	
	
	To what extent should we encourage more specific emergency response procedures in terms of radiological criteria?
	From practicability, emergency response procedures should not be complicated.
Apprehensible procedures easy to practice are desirable (e.g. ICAO/IAEA guidelines for emergency transport of contaminated persons).
	It should be included in the current revision work on TS-G-1.2.

	(Lessons in Category 4) Reinforcement of safety infrastructure
	
	
	

	23
	Enhancement of safety regulatory and administrative systems
	No action
(It is out of the scope of the Transport Regulations. It should be addressed in the higher hierarchy documents.)
	
	
	

	24
	Establishment and reinforcement of legal framework, standards and guidelines
	From observation on the situation during and after the accident, following items (1)-(3) are proposed to be considered.
(1) A need for guidance on treatment, transport and disposal of large volume of contaminated waste generated due to the nuclear accident should be reviewed.
Japan plans to conduct treatment, transport and disposal of large volume contaminated waste generated due to the nuclear accident with considerations to emergency to normal exposure situations. Its progress will be reported to TRANSSC. 
	Is it appropriate to wait for special arrangement approvals for waste transport in emergency situations?
	It is reasonable to provide provisions to exempt an emergency transport to save human lives and to protect environment including measuring instrument and contaminated objects. A provision in the ADR may be helpful.
Measures and status of treatment, transport and disposal of large volume of contaminated waste will be reported to TRANSSC.
	Is an urgent revision of the Regulations required? An addendum to the Regulations may work.

	
	
	
	Can emergency authorizations be handled better at the local level?
To add “Is there applicable guidance?”
	It depends on a magnitude of accident.
Principle policy of authorizations for transport accidents, whose range of impact is rather limited, should be at the local level with assistance from national radiation protection authority or technical support organizations.
The national level authorizations such as in the Fukushima accident is hardly anticipated in cases of transport accident.
	No Action

	
	
	(2) There is no internationally harmonized contamination limits or standards to ensure smooth transport of general items (commodities) contaminated　by radioactive material. It should be reviewed internationally in order to establish such standards.
	Should the transport contamination levels be applied to general transport of commodities?
	The contamination limits specified in the Transport Regulations seems to be also applicable to transport of goods other than radioactive material generally, since its back ground has not been based on transport scenario.
It is recommended radiation protection experts to discuss whether appropriate scenario applicable to general goods transport is available.
	Discussion among radiation protection experts and meetings of national authorities on the subject are recommended. Level of contamination defined in para. 214 of the Transport Regulations should be fully understood by the Member States (level below such can not be detected by ordinary survey meters.). 

	
	
	(3)　No framework to allow emergency transport of commodities which contains radioactive material at the time of the nuclear accident. (The 20XX Edition of the Transport Regulation adopted the exemption of emergency transport of a person subject to accidental intake of or contamination from radioactive material.) Such framework should be reviewed to be established.
European provisions for the emergency transport may be referred.
	Can the provisions of ADR relating to emergency transport be applied in TS-R-1?
	It is reasonable to provide provisions to exempt an emergency transport to save human lives and to protect environment including measuring instrument and contaminated objects. A provision in the ADR may be helpful.
	Is an urgent revision of the Regulations required? An addendum to the Regulations may work.

	25
	Human resources for nuclear safety and nuclear emergency preparedness and responses
	No action
(Issue on human resources will raise essential and high level arguments beyond the Transport Regulations. From the viewpoint of training to be competent, requirements for the training are prescribed in paras 311 to 315 in the Transport Regulations. Respective guidance documents are provided for the specific topics.)
	
	
	

	26
	Ensuring the independence and diversity of safety systems
	No action
(Not applicable, since there is no systematic safety installation in packages.)
	
	
	

	27
	Effective use of probabilistic safety assessments (PSA) in risk management
	The design basis accident conditions stipulated in the Transport Regulations are on a deterministic approach, and packages complies the Regulations have been transported safely without any major accident for several decades.
However, it should be reviewed whether any information effective to control transport risks can be obtained through the conduction of comprehensive risk assessment. When such information will be gained, it will be incorporated to TS-G-1.2. 
	Can a generic risk assessment be carried out to identify the most significant risks of exceeding the package failure criteria.
	Development of a risk assessment method based on the Transport Regulations is required, and it will take time (a research/development project for medium to long term can be considered).
Compared with detailed and complicated PSA or PRA methodologies applied to nuclear power stations or fuel cycle facilities, an assessment method for transport may be simplified to a level which indicates orders of magnitude.
	As one of ideas to consider events beyond expectations, a need for transport risk assessment may be discussed.

	(Lessons in Category 5)Thoroughly instill a safety culture
	
	
	

	28
	Thoroughly instill a safety culture
	Issue on safety culture also will raise essential and high level arguments. Though the Transport Regulations are pragmatic, it should be reviewed to note a view point of the defense-in-depth concept prescribed as Principle No.8 in the IAEA Fundamental Safety Principles (SF-1) in the Regulations.
It can be covered by the management systems, as addressed in para. 2.14 of TS-G-1.4. It should be reviewed whether the safety culture is incorporated in the compliance assurance guidance, since it appears only as an example in the Appendix V of TS-G-1.5.
	Has the concept of safety culture been adequately considered in transport requirements? 
	Provisions of the Transport Regulations are backed up by a concept of safety culture.
Though an enhancement of safety culture is a key factor in implementing the Transport Regulations, it does not fit well as a regulatory provision. It should be emphasized in guide documents on management systems and compliance assurance.

	Revision of TS-G-1.4 and TS-G-1.5 can be considered, but not in urgent. Wait and see revisions of higher hierarchy documents.


