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On February 24, 2022, the Chornobyl exclusion zone and the site of Chornobyl nuclear power plant were occupied by Russian military formations. The article analyzes experience of decommissioning safety regulation of Chornobyl NPP after de-occupation of exclusion zone and Chornobyl NPP site.
1. INTRODUCTION

In the period from February 24 to March 31, 2022, the Chornobyl exclusion zone and Chornobyl NPP site were occupied by Russian military formations.

All facilities of Chornobyl NPP located in exclusion zone: units No. 1, 2, 3 (at the stage of decommissioning), interim spent fuel storage facilities (ISF-1, ISF-2), new safe confinement of “Shelter” facility, facilities designed for radioactive waste management, were under control of Russian military.

Telephone communication with personnel at Chornobyl NPP was lost.

Rail and road connections with Chornobyl NPP were impossible.

In such situation regulatory control over the state of nuclear and radiation safety at Chornobyl NPP site and in exclusion zone was impossible.
SNRIU established communication channels with managers of Chornobyl NPP, located in Slavutych city (the city where staff lives).

Information received through such channels indicated that operational personnel, who continued to work at the site, provide the maintenance of safety parameters of facilities on the site within the limits of normative values. Parameters of the radiation situation at the Chornobyl NPP site (according to the available measurement results) did not exceed their control levels.

In Ukraine, there was no experience in safety regulation of nuclear facilities that were under occupation of military formations, as well as after de-occupation. There is also no world experience or international recommendations on safety regulation under similar conditions.
2.        DECOMMISSIONING of CHORNOBYL NPP
The only nuclear facility in Ukraine that has a decommissioning license is Chornobyl NPP. SNRIU granted Chornobyl NPP decommissioning license No 000040 on March 22, 2002. Decommissioning is carried out in accordance with the deferred dismantling strategy, which includes the following stages: shutdown, final shutdown and preservation, exposure and dismantling stages.
Today, Chornobyl NPP is at the stage of final shutdown and preservation.

 FIG. 1. Stages of Chornobyl NPP decommissioning
During decommissioning, a significant amount of work was performed to dismantle systems and equipment that is not important for safety and will not be needed in the future. Spent fuel was removed from reactors and moved to the spent fuel storage facility.
Additional infrastructure is being created at Chornobyl NPP for radwaste management, which are used during decommissioning. In 2021, SNRIU issued the following licenses:

· No ОВ 001092 dated 20.05.2021 for operation of liquid radioactive waste treatment plant (LRTP);

· No ОВ 001095 dated 30.09.2021 for operation of temporary storage facility for high-level and low- and intermediate-level long-lived radioactive waste; 
· No ОВ 001096 dated 01.10.2021 for commissioning of solid radioactive waste treatment plant (SRTP) of industrial complex for solid radioactive waste management (ICSRM).

Also, on August 12, 2021, SNRIU issued license No. OB 001094 for operation of complex of confinement and “Shelter” facility.
On April 26, 2022, SNRIU made a decision to terminate the validity of the abovementioned licenses. The possibility of terminate the validity of licenses is provided for in Article 16 of Law of Ukraine “On licensing activities in the area of nuclear energy use”.
The reason for termination of licenses was inability of Chornobyl NPP to carry out activities in connection with occupation of exclusion zone and ChNPP site by Russian military formations: probability of mining territory, lack of safe connections (bridges, roads), violation of the physical protection system, need to check the presence of radioactive waste and nuclear materials, etc.  In connection with violation of delivery routes of personnel to Chornobyl NPP, it was necessary to analyze the sufficiency of personnel at Chornobyl NPP to carry out licensed activities.

3.        DEVELOPMENT OF RECOMMENDATION DOCUMENTS
SNRIU takes measures to ensure state regulation of safety of facilities in conditions that developed after de-occupation of Chornobyl exclusion zone, including facilities at Chornobyl NPP.

SNRIU with involvement of technical support organization (SSTC NRS) and with support of the Norwegian Radiation and Nuclear Safety Authority (DSA) developed two recommendation documents:

· “Recommended approach to the state regulation of the safety of nuclear and radiation facilities located in the Chornobyl exclusion zone, which was affected by military actions” (further – “Recommended approach …”) and

· “Recommended procedure for restoring the level of safety of nuclear and radiation facilities located in the Chornobyl exclusion zone, which was affected by military actions” (further – “Recommended procedure …”).

These documents were approved by the resolution of SNRIU Board No. 08 dated August 4, 2022.

These documents set out recommended approaches to application of regulatory framework for nuclear and radiation facilities located in Chornobyl exclusion zone, after Ukraine regained control over this territory, which was temporarily occupied. 

 “Recommended approach …” defines approach regarding the scope and specifics of application of principles, general provisions and relevant safety requirements, as well as procedures for licensing and state supervision.
This document sets out recommended conditions for carrying out activities at facilities in period until the level of their safety and ability of licensees to perform permitted activities are fully restored, in particular:

·   operation of facilities in limited modes with minimal risks of emergency situations and accidents;
·   restriction of permitted activities with minimization of risks of violation of safety requirements during its implementation;
·   compliance with principles and general safety provisions to extent necessary for safe functioning of facilities in limited modes and implementation of relevant activities;
· minimization/termination activity at specific types of facilities for spent fuel and radwaste management;
· providing compliance with limits and conditions of safe operation of facilities defined in technological regulations.
“Recommended procedure ...” establishes recommended procedure, in particular, regarding:
· inspection of presence and condition of spent fuel, radwaste and other radioactive materials at facilities;

· inspection of condition and possibilities of safe operation of facilities;
· inspection of state of radiation monitoring at sites and facilities;

· inspection of licensees' ability to carry out activities at facilities in accordance with safety requirements;
identification of safety deficiencies;

· development and implementation of measures to eliminate identified safety deficiencies;

· interactions between licensees and SNRIU.
These recommendation documents are intended to be applied in period until safety level of facilities and activities on them is restored in accordance with provisions of documents on basis of which SNRIU issued licenses.

4.        RENEWAL of CHORNOBYL NPP LICENSES
In accordance with these recommendations, SNRIU made a request to Chornobyl NPP to provide supporting documents regarding possibility of continuing activities, in particular, regarding:

· provision of necessary number of qualified personnel to perform work at sites,

· ability to perform work provided for by regulations, instructions, programs;

· conducting radiation-dosimetric monitoring, individual dosimetric control;

· presence of accounting quantity of nuclear and radioactive materials;

· state of physical protection system;

· provision of measures for emergency preparedness;

· availability of reporting documentation, databases.

Chornobyl NPP had to demonstrate possibility of safely continuing work provided for by licenses. The licensee prepared a relevant package of documents and submitted them to SNRIU for consideration together with applications for renewal of license for decommissioning and licenses for radioactive waste management.

Chornobyl NPP provided Acts on survey of territory, roads and railway tracks for purpose of demining the area (if necessary), neutralization (destruction) of explosive objects. These acts were approved by relevant military units of Ukraine.

According to provided acts and results of examinations, no explosive objects were found.

Special attention was paid to availability of necessary number of qualified personnel to perform work and ensure safety, as routes for delivery of personnel from Slavutych city (city where staff lives) were disrupted due to occupation.
At present, personnel works by shift method, delivery of personnel to the site is provided by cars. Intershift rest for personnel during work is organized in specially equipped premises at Chornobyl NPP. Radiation and dosimetric control procedures are established for these premises and personnel.
Chornobyl NPP confirmed sufficiency of personnel with appropriate qualifications.

Chornobyl NPP performed inspections and tests of systems (elements) important for safety, in accordance with requirements of technological regulations, instructions, and other operational documentation. Results of inspections and tests are provided for period from 01.01.2022 to 06.16.2022. In total, 487 inspections and tests were planned for this period, 477 of which were completed. Maintenance and repair measures were not completed in full due to military aggression of Russian Federation, and were scheduled and performed in a later period.
During occupation and after de-occupation, Chornobyl NPP conducted radiation monitoring of equipment, premises and territory and provided for SNRIU results of monitoring and radiation condition at site. Results obtained by means of stationary and laboratory control indicate that control levels have not been exceeded, as well as no deterioration of radiation state compared to previous period.
During monitoring of radiation condition of Chernobyl NPP site by portable devices, three cases of exceeding control levels of surface β-contamination were recorded (March 25, 2022, March 30, 2022 and April 10, 2022). Reasons for exceeding control levels are non-following of radiation safety rules by Russian Federation soldiers, unauthorized decontamination of machinery, damage to post-accident asphalt by military machinery with surfaces exposed during 1986 accident. Contaminated areas were deactivated, reports were drawn up on facts of exceeding control levels.
Individual dosimetric control of personnel is carried out.
Chornobyl NPP performed unscheduled inspections of storage of nuclear and radioactive materials. During inspections, storage places of these materials were checked for presence of their accounting quantity, integrity of seals, presence/absence of reporting and accounting documentation, databases. Based on results of inspections, it was established:
· radioactive and nuclear materials are in storage places in amount according to reporting and accounting documentation, databases;
· part of information about RAW in paper at workplaces, as well as in personal computers, was lost.
Chornobyl NPP determined compensatory measures and restored the lost documentation.
Within the framework of ensuring functioning of physical protection system Chornobyl NPP developed a Plan for elimination of damage to physical protection system received during temporary occupation of Chornobyl NPP and also provided information on implementation of planned measures.

Chornobyl NPP provided information on emergency preparedness and response, according to which it was:
· lists of main emergency groups and brigades have been updated and a combined emergency brigade has been created; it is updated with each arrival of personnel;
· training of emergency groups and brigades has been resumed and unscheduled general training is being developed.
Amendments to document “Plan of response to accidents and emergency situations of ChNPP” are being developed to bring them into line with existing conditions.
Chornobyl NPP provided information on state of databases and presence/absence of reporting and accounting documentation regarding radioactive and nuclear materials. According to materials provided, information in relevant databases is complete, up-to-date and does not need to be updated.
Lack of original reporting and accounting documentation in paper for redwaste for period from 2012 to 2022 was found. Currently, reporting and accounting documentation has been restored according to information in databases.
Review of submitted documents was carried out by SNRIU with involvement of technical support organization.

 According to results of review, SNRIU made a conclusion about ability of Chornobyl NPP to continue activities related to decommissioning and radioactive waste management.
SNRIU developed and provided recommendations to Chornobyl NPP regarding additional measures to confirm safety of facilities and activities at them.
On August 11, 2022, validity of the above-mentioned licenses was renewed.
5.         CONCLUSION
In the frame of safety regulation of activities at facilities of Chornobyl NPP after de-occupation of exclusion zone, recommendation documents were developed that establish recommended approaches to application of legal framework in current situation and procedure for facilities safety restoring.

During termination of licenses, Chornobyl NPP performed necessary inspections and surveys of equipment, premises, presence of accounting quantity of radioactive and nuclear materials and databases. Licensee introduced a new scheme for delivery and stay of personnel at site.
Results of inspections and surveys were the basis to made regulatory decision on renewal of license for decommissioning of Chornobyl NPP and licenses for radioactive waste management.
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