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	RESOLUTION


	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	General comment on  terminology
	The report uses different terms such as extreme external events and external hazards to mean the same thing. The usage should be unified, e.g. by using term "external hazards" to mean consistently all extreme weather conditions, earthquakes, external fires and floods, man-made hazards (such as explosive and toxic gas clouds, oil-spills..) etc.
	
	
	
	

	1
	Title
	Severe Accident Management Programme for Nuclear Power Plants.
	To be consistent with the DPP that is published on the IAEA website (version 3 – 10 April 2014). 
This is also more consistent with the content.
	
	
	
	

	2
	1.5
	Depending on plant status, accident management actions are prioritized as follows: 
· Before the onset of fuel damage, priority is given to preventing the escalation of the event into a severe accident (preventive domain of accident management). In this domain, actions are implemented for stopping accident progression before the onset of fuel damage, or, delaying the time at which significant fuel degradation happens.
· When plant conditions indicate that fuel damage has occurred or is imminent (mitigatory domain of accident management), priority is given to mitigating the consequences of severe accidents through: 
- preventing the uncontrolled loss of containment integrity, 
- performing any other actions having the potential for limiting fission product releases to the environment and avoiding releases of radionuclides causing long-term off-site contamination, 
	Typo modification (two different paragraphs) to clearly indicate the two different stages: before and after the fuel damage. 




















	
	
	
	

	3
	2.5
	An accident management programme should be developed and implemented for all plants irrespective of the core damage frequency and fission product release frequency calculated for the plant, including new plants equipped with dedicated systems for mitigation of severe accidents.
The level of of guidance and associated demonstration should be commensurate to the safety objectives: no demonstration of efficiency is needed for accident management of situations that have been practically eliminated in the design [5]. 
	The Fukushima accident was not induced by an event of a very low frequency. This does not preclude the interest to consider in the AMP events of very low frequency. However priority should be given to the most probable events and requirements associated to the situations should be graduated depending on their frequency. With the current wording of the guide, it can be understood that situations that have been practically eliminated during the design, or that have a very low frequency with a high degree of confidence should require the same justifications than more frequent sequences. However, this does not reflect the practice from member states and does not correspond to the intent from the IAEA requirements documents. This will generate undue time consuming studies, and therefore will not improve safety.
As an example, situations of fuel degradation in the spent fuel pool could not have the same level of demonstration as situations of SA in the reactor building (for example in terms of plant accessibility, dose rate, mitigation of hydrogen challenge…). They shall be practically eliminated according to SSR 2/1 and as a consequence, SSR2/1, SSR2/2 and NSG1.4 do not require anything for severe accident mitigation in the spent fuel pool. However AMP could provide some indications about actions to deal with such situation (for the fuel building, strategies are mainly related to water injection to restore pool water level), but no demonstration of efficiency should be recommended.
	
	
	
	

	4
	2.9
	Multiple strategies should be developed to achieve the accident management objectives, including: 
-Preventing severe fuel damage; 
-Terminating the progress of fuel damage once it has started as far as it does not preclude the following objectives; 
-Maintaining the integrity of the containment and preventing containment by-pass; 
-Minimizing releases of radioactive material, including releases from any source of radioactive material outside containment; and 
-Achieving a long term safe stable state. 
	The objective of terminating the progress of fuel damage is an intermediate objective. As it is written in §1.5, main objectives in severe accident are to maintain the containment integrity and to limit any fission product releases. So the intermediate objective is valid only if it does not prevent the subsequent ones to be achieved.
	
	
	
	

	5
	Footnote 7
	For example, at Fukushima Daiichi units 2 and 3 and 4, partial depressurizitation of the containment allowed operation of the RCIC (Reactor Core Isolation Cooling) system over a longer period than would have been anticipated under fully depressurized conditions.
	At unit 4 the core had been removed to fuel pool.
	
	
	
	

	6
	2.14
	2.14 Accident management guidance, including guidance for management of severe accidents, should be developed for all physically identifiable challenge mechanisms to minimize the impact on public health and safety, for which the development of such guidance is practicable. Accident management guidance should be developed even for challenges of low probability of occurrence.
The level of guidance and associated demonstration should be commensurate to the safety objectives: no demonstration of efficiency is needed for accident management of situations that have been practically eliminated in the design [5].
	Idem comment to 2.5.
Also one could find in the challenges the meteorite fall, that has a very low probability (10-10 or less) of occurrence and for which it is not reasonable to develop a guideline.
It should be possible to define a cut off frequency to exclude events that are not credible
	
	
	
	

	7
	2.26
	The potential damage of fuel both in the reactor vessel and in the spent fuel pool, and dry storage if appropriate, should also be considered in the accident management guidance.
Management of fuel damage in the spent fuel pool could deal with adding water in the pool in order to restore water level. 
	This paragraph could be adapted as any GEN2 or GEN3 spent fuel pool is design to deal with specific challenges caused by SA.  Proposal to add a sentence at the end of the paragraph. Same proposal for paragraph 3.6.

	
	
	
	

	8
	2.24
	Accident management should consider the loss of indication of key plant parameters that have not been designed against extreme events.
	Possible combinations of loss of indications may lead to a very complex set of guidelines, with, in some cases, real difficulties to manage the situation when the essential plant parameters are lost. This goes far beyond SSR 2.2 requirements. It appears more effective to make essential plant parameters robust against extreme events and such possibility could be taken into account in this guide (see proposal).
	
	
	
	

	9
	2.27
	The accident management programme should cover address all modes of operation and all external events relevant for the site considered, taking into account some possible dependencies between events 14, and all modes of operation. It should also consider that external events could result in significant damage to the infrastructure on-site or off-site.
	“Cover” is too large.
“All modes of operation” should be moved before external events (as in previous version).
“All” is not appropriate with “relevant for the site considered”.
Restriction for the dependencies between external events.
	
	
	
	

	10
	2.29
	When adding or upgrading equipment or instrumentation is contemplated, related design requirements should be such that there is reasonable assurance 16 (preferably demonstrated by equipment qualification or at least by assessment of the survivability) that this equipment or instrumentation will operate as intended under the anticipated environmental conditions present when it is should be used17. The equipment should be designed against accident conditions/loads for severe accidents and extreme external hazards, commensurate with the function that is to be fulfilled, provide adequate margin to failure when it is expected to operate,. The equipment should be installed in areas that are not likely to collapse and create un-repairable damage to the component, and independent, as far as practicable, from other existing systems during the accident conditions18. The external events should be considered when adding or upgrading an equipment or instrumentation. 
	Impossibility to know the conditions: addition of anticipated and use of conditional.
External hazards/events should be considered as indicated in 2.27: removal of extreme external hazards, removal of consideration on location of equipment (too much detailed) and removal of footnote 18.
Addition of a global sentence for the consideration of external events.
At the end, the disposition should not hinder the installation of equipment dedicated to severe accidents (due to too many prescriptions).
Note that the notion of extreme external events is not included in SSR 2/1 nor in SSR 2/2 and therefore should not be introduced through a safety guide

	
	
	
	

	11
	Footnote 18
	Accident conditions include severe accidents and effects of extreme external hazards
	Removal of footnote 18: external hazards/events should be considered as indicated in 2.27 (where external events are defined). 
	
	
	
	

	12
	2.32
	New equipment, either fixed, or portable19 that is stored onsite or offsite, should be protected from external events that cause the challenge. For portable equipment, the ability to move the equipment from its storage location to the location where it fulfils its accident management function and to perform the necessary connections in the time frame needed should be demonstrated verified. Impact of the new or modified equipment on the staffing needs as well as expectations for maintenance and testing should be addressed.
	“Demonstrated” is too strong and not applicable practically.
	
	
	
	

	13
	Footnote 19
	Portable equipment is contemplated in particular to address situations where extreme external events accidents have occurred and incapacitated essential equipment needed to fulfill essential safety functions. Examples of justification and use of portable equipment can be found in United States of America the USA, where developed extendedsive damage mitigation guidelines (EDMGs) were developed to reflect to B.5.b requirements and Flexible Coping Strategies (FLEX) approaches as a reaction to Fukushima.
	EDMG were not developed against extreme external events but for security purposes against malevolent actions.
	
	
	
	

	14
	2.34
	In the mitigatory domain, large uncertainties may exist both in the plant status, availability of the protective systems and in the timing and outcome of actions. Consequently, the guidance for the mitigatory domain should not be prescriptive in nature but rather should include a range of potential mitigatory actions and should allow for additional evaluation and alternative actions. Such guidance is usually called severe accident management guidelines (SAMGs).
	“Protective” is not appropriate for severe accident. 
	
	
	
	

	15
	2.40
	For extreme external events situations that result in normal accident management capabilities being unavailable such as loss of the command and control structure, support procedures may be developed to provide guidance on using instrumentation and equipment to cope with these conditions20. In this case, command and control is re-established and clearly identified, and the severe accident management guidance includes conditions for use of these support procedures.
	Avoid extreme external events, and the sentence remain true for other causes of loss of command and control structure.
The first part of the sentence does not seem appropriate and should be removed. The term “guidance” is completed.
	
	
	
	

	16
	2.42
	If procedures, guidelines and supporting background documentation are stored in electronic form, hardcopy backups should be available in all evaluation and decision making locations, such as main control room, supplementary control room and technical support centre22, so that they can be used in case of station blackout if necessary.
	The sentence should not be limited to station blackout.
	
	
	
	

	17
	2.46
	A specialized team or group of teams (referred to in the following as the technical support centre) should be available to provide technical support by performing evaluations and recommending recovery actions to a decision making authority, both in the preventive and mitigatory domains. The technical support centre should have the capability, based on their knowledge of plant status to recommend mitigatory actions as deemed most appropriate for the situation. This should be done only after evaluating potential negative consequences, and the possibility and consequences of using erroneous information. If the technical support centre is composed of multiple teams, the role of each team should be specified.
	The fact of using erroneous information should not be considered in “roles and responsibilities”. It may be added in the second bullet of 3.9.
	
	
	
	

	18
	Footnote 26
	External events hazard PSA, if available, can be useful in providing insights to the full spectrum of events to be considered.
	External events in the PSA included initially such events as internal fires and internal floods. When referring to extreme weather conditions and similar, it is better to use term external hazard to avoid confusion.
	
	
	
	

	19
	Footnote 28
	For example, Extendedsive Damage Mitigation Guidelines (EDMGs) in the United States of America
	This footnote is misleading in para 3.5, since EDMGs were not developed against extreme external events. Compare with comment to Footnote 19
	
	
	
	

	20
	3.9
	The development of an accident management programme should consider the following:
 Available hardware provisions for execution of accident management strategies;
 The means of obtaining information on the plant status, and the role of instrumentation therein, including the cases in which information provided by instrumentation is erroneous and all normal instrumentation and control power is unavailable; 
 Specification of lines of decision making, responsibility and authority in the teams that will be in charge of the execution of the accident management measures;
 Integration of the accident management programme within the emergency arrangements for the plant;
 Verification and validation of procedures and guidelines;
 Education and training, drills and exercises and evaluation of personal skills;
…
… A administrative control and management system for all tasks in the accident management programme
	To be consistent with comment 8 (§2.46), addition of the possibility of erroneous information.

Removal of “evaluation of personal skills”: this should be considered for NPP staff as a whole but not specifically in the frame of the development of the accident management programme.


It is not clear, what is meant with this administrative system.
	
	
	
	

	21
	3.12
	The development team should contain staff responsible for the development and implementation of the accident management programme in the plant, including personnel from the training department, operations staff, maintenance staff, radiation protection staff, instrumentation and controls staff, engineering staff, persons responsible for EPR planning and external experts as appropriate30. If use of a generic programme has been selected, experts familiar with this programme should may support be part of the development team.…
	Question on the partiality of this sentence from the vendor side.

	
	
	
	

	22
	Footnote 33
	An example of a generic technical basis that is widely used in Member States is provided in Electric Power Research Institute (EPRI) report on Severe Accident Management Guidance Technical Basis Report, Volumes 1 and 2, TR-101869-V1 and TR-101869-V2, EPRI, Palo Alto, CA (1992).
	The statement made is not necessarily true. Could be replaced by "used in some Member States", but not needed as already introduced as an example.
	
	
	
	

	23
	3.23
	All plant capabilities available to fulfill and support plant safety functions should be identified and characterized. This should include safety systems, as well as use of nondedicated systems, unconventional line-ups and temporary hook-up connections for portable equipment located on-site or brought in from off-site. When unconventional line-ups or temporary hook-up connections are contemplated, consideration should be given to the availability of equipment necessary for easy use of these capabilities.
	The connection points are not temporary, but they are used temporarily for hook-ups.
	
	
	
	

	24
	3.44
	The procedures and guidelines should contain as a minimum the following elements:
 Objectives and strategies;
 Potential negative consequences of the actions;
 Initiation criteria;
 The time window within which the actions are to be applied (if relevant);
 The possible duration of actions Long term monitoring of strategies;
 The equipment and resources (e.g. AC and DC power, water) required;
 Consideration of habitability for local actions environmental condition in the location where actions would be carried out;
 Consideration of required personnel resources;
 Cautions and limitations;
 Local actions sheets (if relevant);
 Transition criteria and exit/termination condition; and
 Assessment and monitoring of plant response.
	Replacement of “possible duration of actions” (what does this exactly mean?) by “Long term monitoring of strategies” for more accurate wording.
Replacement of “environmental condition in the location where actions would be carried out” by “habitability for local actions” for more accurate wording.
Removal of “Consideration of required personnel resources”: this should be dealt within the Emergency Plan and not discussed in SAMG themselves.
	
	
	
	

	25
	3.47

	Although in the mitigatory domain it should not be necessary to identify the accident sequence or to follow a pre-analysed accident scenario in order to use the SAMGs correctly, the control room operators and technical support staff should be able to identify the challenges to fission product barriers and plant damage conditions, based on the monitoring of plant parameters.
	It could be another member of the emergency organization (Safety engineer, shift supervisor…) that has this responsibility. Proposal to delete the word “operators”.
	
	
	
	

	26
	3.56
	In addition to entry conditions to the SAMGs, exit conditions/criteria to long term provisions should be specified. Safe stable state should be clearly defined and provisions to maintain the long term safe stable state should be specified.
	Wording: to be consistent with paragraph 2.9.
	
	
	
	

	27
	Footnote 53
	[bookmark: _GoBack]Adequate lightning lighting temperature, chemical conditions if appropriate…
	Probably the lightning is not meant here.
	
	
	
	

	28
	3.79
	When containment venting is contemplated or directed in the accident management strategies, it is recommended to consider the following in the guidance the accident management strategies should provide guidance for the following:
 Situations when all AC and DC power is lost and the instrument air system is not available.
 Situations involving high radiation areas and high temperatures in areas where vent valves are located (if local access is required).
 An alternate means of venting the containment if rupture disks are installed that could inhibit venting when required. The preferred option should be to vent using a pathway that is likely to provide some reduction of fission product release63.
 The potential negative consequences 64 of containment venting should be assessed during the decision making process.
	The text is too prescriptive. At the end, it should not hinder the installation of equipment dedicated to severe accidents (due to too many prescriptions). 
	
	
	
	

	29
	3.81
	For dedicated or upgraded equipment, its capability to perform the required actions in accident conditions including severe accidents and effects of extreme external hazards should be demonstrated. 
	It has already been said that external hazards should be considered in 2.29: it should not be repeated.
	
	
	
	

	30
	3.85
	There should be inspection, maintenance and testing procedures available for all equipment to be used in accident management accordingly with the safety significance of equipment.
	The text is too prescriptive. A graded should be applied.
	
	
	
	

	31
	3.90
	Guidance should be provided to validate important instrumentation outputs (i.e., those used for symptom based diagnosis of potential challenges to fission product barriers or for confirmation of the effectiveness of implemented strategies). All important instrumentation readings should be verified with other independent information65 66 where possible. This should also be highlighted in training practiced in drills and exercises.
	The text is too prescriptive. Independent information may not exist in some cases 
	
	
	
	

	32
	3.101 to 3.105
	Remove these 5 paras.
	These are not specific for accident management.
	
	
	
	

	33
	3.115
	Impact of external events should be considered in the allocation of responsibilities, period when placing the decision making authority for accident management at both on-site and off-site locations.
	The meaning of the second part of the sentence is not clear and should be adapted.
	
	
	
	

	34
	3.118
	The decision making authority in the mitigatory domain should lie with a high level manager, denoted as the emergency director. The emergency director should be granted the authority to decide on the implementation of accident management measures proposed by the technical support centre or, if needed, based on his own judgment. The emergency director should maintain a broad understanding of the actual status of the plant, plant capabilities and vulnerabilities and key accident management actions, including their off-site effects.
	The emergency director should not decide without assessment from the evaluators or only if really needed.
	
	
	
	

	35
	3.137
	Validation should include an independent, A cross-functional safety review of the plant should be performed with the objective of fully understanding all accident management implications. This review should incorporate a plant walk-down89 for assessing which kind of difficulties could exist for practical implementation of accident management measures, in particular in case of an external extreme event, including seismically induced fires and floods90.
	The sentence should be adapted (two verbs).
Such a review should not be part of the validation but it should be done at the implementation.
“Independent” is too prescriptive.
“External” should replace “extreme” (see comment 27).
	
	
	
	

	36
	3.138
	All Equipment needed in the accident management programme, including portable and mobile equipment, should be analysed or tested, or other reasonable means used, accordingly with the safety significance of equipment, to verify that performance conforms to the expected function requirements. Testing should include the equipment and the assembled sub-system needed to meet the planned performance. Tests should include needed local actions, contingencies, and its proper connection to plant equipment, access to the site, off-site actions, multi-unit events, emergency lighting, etc., and the time needed for these actions, if possible. Guidance should be provided for maintenance and periodic testing to assure proper functioning.
	Introduction of safety significance concept for equipment as suggested for §3.85.
Test is possible only for equipment which can be put on a test bench. That is not the case for instance for the piping and associated equipments where analysis is the only mean
The term “requirements” is too prescriptive for all equipment.
The term “if possible” is added for what should include the tests: the list is very prescriptive and may not be feasible practically.
The evaluation of equipment should be performed only for equipments that are required in the safety demonstration, even extended to the more probable severe accidents (which corresponds to the requirements of SSRs). This correspond to the need to ensure a more robust response to the most frequent events Other equipment may be used, but in this case no verification of performance is needed (to be consistent with Table 1). If there is a requirement, it should be limited to check that use of these equipment may not worsen the situation. 
If recommendations are unduly strong, AMP will in practice use only the fully tested equipment, and this may be not beneficial to safety 
	
	
	
	

	37
	3.139
	Staff involved in the validation of the procedures and guidelines should be different from those who developed the procedures and guidelines. Developers/Writers of plant specific procedures and guidelines should prepare appropriate validation scenarios and their participation should participate as observers to the validation process may be beneficial91.
	Practically, the participation of  developers/writers might not be possible (retirement, change of function in company…), and is not needed.
	
	
	
	

	38
	3.163
	The analysis should be comprehensive enough to address all phenomena (thermalhydraulic, structural) important for assessment of challenges to integrity of barriers against releases of radioactive materials as well as for source term assessment of potential radiological consequences of reactor accidents (in term of doses). Multi-unit accidents should be analysed where applicable.
	“Potential radiological consequences of reactor accidents (in term of doses)” should be replaced by “source term assessment” which is related to level 2 PSA (assessment of dose is related to level 3 PSA)
	
	
	
	

	39
	3.167
	Use of generic plant analysis, if available, may provide valuable contribution to the analysis, but in such case the applicability of the generic analysis for the specific plant should be justified it should be convincingly demonstrated that the generic analysis is applicable for the specific plant.
	The term “demonstrated” is replaced by “justified”: a demonstration may require a comparison between generic and plant specific analysis (what is too prescriptive).
	
	
	
	

	40
	3.168
	In the analysis of accident scenarios that would lead to core damage and subsequent potential challenge to fission products barriers102 the following aspects should be taken into account:
 Consideration should be given to sequences with no operator action or inappropriate operator actions (errors of omission or errors of commission) leading to core damage;
 Further on, the availability and functionality of equipment, including instrumentation, and the habitability of working places under anticipated environmental conditions should be considered; and
 Cliff-edge effects should be identified and they should be considered in the strategies This process should demonstrate that proposed strategies are not sensitive to cliff-edge effects.
	Inappropriate error actions are usually only dealt with before core damage.
Demonstration of the absence of cliff-edge effects is too strong (this is going far beyond stress tests or SSR 2.1 or 2.2 requirements). The sentence proposed is more consistent with stress tests requirements.
	
	
	
	

	41
	3.169
	The analysis should provide sufficient input for development of procedures and guidelines, in particular:
 choice of symptoms for diagnosis and monitoring the course of the accidents including confirmation of choice of symptoms for long-term processes,
 identification of the key challenges and vulnerable plant systems and barriers,
 specification of set-points to initiate and to exit individual strategies,
 positive and negative impacts of accident management actions including, demonstration of effectiveness of the actions,
 time windows available for performing the actions,
 prioritisation and optimisation of strategies based on timing and severity of challenges,
 evaluation of capability of systems to perform intended functions; expected trends in the accident progression (projections of the timing),
 conditions for leaving SAM domain,
 recommendations for equipment and instrumentation upgrades, and
 computational aids development.
	The list is going too far (proposal of several simplifications in the bullets). 
The recommendation for equipment and instrumentation upgrades is an objective of PSA (not specific for accident management programme) and should be removed (particularly if management program does not consider probability)
	
	
	
	

	42
	3.176
	Operating organization should integrate all the elements of the accident management programme within the existing management system so that processes and activities that may affect safety are established and conducted coherently with the protection of site personnel and the public, and protection of the environment.
	Some words are missing.
	
	
	
	

	43
	
	Extreme external events
	See previous comments
	
	
	
	



21

