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The implementation of any experiment (experimental activity) at the VR-1 Reac-
tor follows the requirements of the Czech Atomic Act No. 263/2016 Coll. and regula-
tions of national regulatory body. Operational procedures and reactor data man-
agement systems (DMS, Bugzilla) split all experimental activities into two groups:
standard and non-standard.

Standard experiments (standard experimental activities) are defined as experi-
ments which are routinely carried out at the reactor for a period of at least one year.
Standard experiments are well defined, analysed from 3S perspective (safety, secu-
rity, safeguards), and well described in relevant reactor documentation or in text-
books for students. Anyone who wishes to carry out standard experiments should
follow standardised procedures on how to carry out standard experiments.

Experiments (experimental activities) which do not fulfil the above definition of
standard experiments (standard experimental activities) are considered as non-
standard experiments (non-standard experimental activity). In order to obtain per-
mission to carry out non-standard experiments (non-standard experimental activ-
ities) an evaluation procedure is carried out which ensures safe and secure perfor-
mance of non-standard experiments. The evaluation procedure which is applied for
all users (researchers for research activities and students for both educational and
research activities) which do not belong to the VR-1 reactor team is described in the
following subsection. The procedure for carrying out non-standard experiments by
VR-1 reactor teams are different and non-relevant for the purpose of this document.

1. Experiment management system
The top level of the experiment management system represents the Head of

the Department of Nuclear Reactors together with the Reactor manager. The sec-
ond level is an experiment guarantor (scientist/researcher), who is chosen from a
selection of experiment guarantors who are experts in the field of the proposed ex-
periment. The third level is the scientific advisory committee (SAC).

The management of the reactor (Head of Department of Nuclear Reactors and
the Reactor manager), make decisions on assigning reactor operation time to the
applicants and chooses the experiment guarantor in consultation with the scientific
advisory committee. One of roles of the SAC is to advise on the planning, prepara-
tion and evaluation of particular experiments. The SAC consists of experts from CTU
and independent experts from outside CTU. The SAC consists of researchers and ex-
perts from the reactor, the university, outside university and from abroad. The SAC

1 / 9 Implementation workflow and conditions for novel activities - CTU



Implementation workflow and conditions for novel activities - CTU

has five members and prepares statements and comments to the experiments pro-
posals. After SAC approval of the experiment proposal, the reactor management
selects an experiment guarantor. The experiment guarantor cooperates with appli-
cants and the reactor operating organization.

After commissioning the VR-2 reactor the same experiment management sys-
tem will be expanding from the VR-1 reactor to the VR-2 reactor. The VR-1 experi-
ment management and its relation to the reactor management is shown in Figure 1.

Figure 1: The VR-1 experiment management and its relation to the reactor manage-
ment.
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2. Application for non-standard experiment
All external users should apply for access to carry out non-standard experiment

in compliance with the conditions described below. These conditions are the same
for access for researchers and students who are applying for access for research
experiments or for access for educational experiments.

Conditions for access to the VR-1 Nuclear Experimental Hub requires clearly short
descriptions of the planned experiment at the reactor. Upon request of a reactor
operator, the applicant has to document why, how, and for which purpose he/she
wishes to utilise the reactor, to enable the reactor personnel to check whether the
planned research, development or innovation activities are in accordance with the
principles of peaceful utilisation of nuclear energy; whether they are not in conflict
with Czech legislation and international conventions which the Czech Republic has
to follow in the fields of Safeguards and Additional Protocol (IAEA and Euratom).

The VR-1 Nuclear Experimental Hub is a cluster of experimental nuclear facilities
and nuclear laboratories wherein the centre of the hub is the VR-1 reactor and which
consists of nine parts:

1. training reactor VR-1,

2. subcritical reactor VR-2,

3. internal reactor laboratory,

4. neutron activation analysis laboratory,

5. neutron interactions laboratory,

6. nuclear security laboratory,

7. radiation protection laboratory,

8. reactor I&C laboratory,

9. external neutron sources and neutron detectors

The VR-1 Nuclear Experimental Hub is operated by the CTU through the Depart-
ment of Nuclear Reactors and the Department of Dosimetry and Application of Ion-
izing Radiation as its organisational units. The hub is systematically building step by
step during the last decade in order to maximise utilisation synergies between vari-
ous parts of the hub and to optimise the operational cost of the hub. Commissioning
of the VR-2 reactor will finish completing the hub. All experimental instrumentation
of the hub is available to domestic and foreign users through access.

Access to the VR-1 Nuclear Experimental Hub means ”the opportunity to carry
out research, development and innovation activities at the premises of the VR-1 Nu-
clear Experimental Hub utilizing the VR-1 reactor and the VR-2 reactor and, its ex-
perimental and data processing equipment, adjacent laboratories, professional and
technical support for such activities from the reactor staff in the fields of safe op-
eration of nuclear installations, theoretical and experimental reactor and neutron
physics, nuclear safety, and nuclear fuel cycle.“
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The access is intended for individuals or organisations from the Czech Republic,
within the European research area as well as outside the European Research area.
The access allows also carrying out students’ experimental works, especially, in the
frame of their doctoral, master and bachelor theses as well as students’ research
projects.

The CTU as host institution of the VR-1 Nuclear Experimental Hub providing ac-
cesswith strict application of non-discrimination and equal opportunities policywhich
gives equal chances to access the reactor for all applicants.

The applicant has to apply for access sufficiently in advance (at least one month
ahead). At the same time the application requirements on reactor operation, on
experimental and data processing equipment, laboratories and the proposal of ex-
periment realisation deadline have to be submitted.

Upon request of the VR-1 Nuclear Experimental Hub, the applicant has to docu-
ment why, how, and for which purpose he/she wishes to utilize the reactor, to enable
the reactor personnel to check whether the planned research, development and in-
novation activities are in accordance with the principles of peaceful utilisation of
nuclear energy; whether they are not in conflict with Czech legislation and interna-
tional conventions which the Czech Republic has to follow in the fields of Safeguards
and Additional Protocol (IAEA and Euratom). In case these requirements are not ful-
filled, access to the reactor will be denied.

Prior to the beginning of research, development and innovation activities, an
agreement has to be made between the reactor operator and the applicant on
the ways of presenting the outcomes and on the intellectual property rights of the
outcomes. The agreement on the intellectual property rights will define the type,
amount and demands of research, development and innovation activities and share
of user’s and reactor operator on results. The agreement is made individually with
each reactor user.

The applicant for access has to fill the application for access to large research
infrastructure. The signed application should be sent to the administrative office of
theDepartment of Nuclear Reactors, at the Faculty of Nuclear Sciences and Physical
Engineering, at the Czech Technical University in Prague, V Holešovičkách 2, 180
00 Praha 8, or a scanned copy can be sent by e-mail lubomir.sklenka@fjfi.cvut.cz
and in cc to jan.rataj@fjfi.cvut.cz. Unsigned or incomplete applications will not be
processed.

The application for access will be discussed by the head of the Department of
Nuclear Reactors and the head of the reactor operation in consultation with the
scientific advisory committee. After being recommended by the head of the de-
partment, the application will be directed to a designated reactor employee – an
experiment guarantor.

Notification of application acceptance or refusal, allocation of date and duration
of access will be given within 14 days from the date of receiving of application. The
approval of access takes into consideration the applicant’s proposal; however, the
reactor operator has the right to assign the range and duration of the access ac-
cording to his best deliberation.
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The access means access to use the VR-1 reactor, its standard experimental
and data processing equipment, adjacent laboratories, professional and technical
support under the supervision of the reactor staff.

If additional costs are generated by the user, the reactor operator can require
the payment of such costs by the user. The user has to be notified about this fact in
advance, before the beginning of the research activities.

The user has to respect the rules of access into the reactor hall and adjacent
laboratories, observe all rules and principles of nuclear safety, radiation protection,
physical protection and occupational safety.

The user has to provide all required personal data necessary for the entrance
into the control area at least 3 workdays before the beginning of their activities at
the reactor. The personal data should be delivered to the experiment guarantor.
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Figure 2: Request for access to the VR-1 Nuclear Experimental Hub (new form for
2022).
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3. The VR-1 Nuclear Experimental Hub basic parame-
ters and characteristics

The basic parameters and characteristics of the VR-1 Nuclear Experimental Hub
including the VR-1 reactor are provided to users upon request. Due to various types
of experiments (experimental activities) such as samples irradiation, reactor kinetics
& dynamics experiments, security experiments, or recently neutron imaging exper-
iments no unified set of basic parameters and characteristics is available for users.
Also, various types of core configurations of the VR-1 reactor (usually new core con-
figuration every 1-2 years) do not allow for the determination of basic parameters
and characteristics in long-term horizon. That is why for each specific user’s request
a current set of basic technical parameters and characteristics is determined.

In Figure 3 are shown various core configuration of the VR-1 Reactor operated in
2015-2020. In Table 1 are shown selected indicative parameters of the VR-1 Reactor
and in Fig. 4 is shown an example of relative neutron flux distribution at C16 core
configuration. Emission rates of external neutron sources are shown in Table 2. Ba-
sic parameters and characteristics of the subcritical reactor VR-2 will be available
after its commissioning in 2023.

Table 1: Selected parameters of the VR-1 Reactor.

Reactor parameter Value

Nominal power 100 W
Maximal power 500 W up to 700 hours/year
Thermal neutron flux in the core (maximal) at 100 W 1.34− 1.38 · 109 [cm-2s-1]
Fast neutron flux in the core (maximal) at 100 W 2.91− 4.04 · 109 [cm-2s-1]
Slow reactivity changes up to +0.40 βeff

Fast reactivity changes up to +0.15 βeff

Experimental vertical channels’ diameter 25/32/56 mm
Water temperature change during experiments ambient to 45◦C
Radial channel (beam port) – diameter 90/250 mm
Tangential channel (beam port) – diameter 100 mm

Table 2: Emission rates of external neutron sources.

Neutron source Emission rate [n/s]

D-D neutron generator ∼ 7× 106

D-T neutron generator ∼ 1× 108

Cf neutron source ∼ 3.9× 107

Am-Be neutron source ∼ 1.9× 105

Am-Be neutron source ∼ 1.2× 107
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(a) C14 Core configuration (b) C15 Core configuration

(c) C16 Core configuration (d) Legend

Figure 3: Various core configuration of the VR-1 Reactor operated in 2015-2020.
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Figure 4: An example of relative neutron flux distribution at C16 core configuration.
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