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Abstract. When preparing critical mass experiment, multiplying system (MS) parts are assembled manually. This work is connected with maximum professional risk to personnel. Personnel training and keeping the skill of working experts is the important factor of nuclear safety maintenance. For this purpose authors develop a training simulator based on functioning critical assemblies test bench (CATB), allowing simulation of the MS assemblage using training mockups made of inert materials. The control program traces the current status of MS under simulation. A change in the assembly neutron physical parameters is mapped in readings of the regular devices. The simulator information support is provided by the computer database on physical characteristics of typical MS components The work in the training mode ensures complete simulation of real MS assemblage on the critical test bench. It makes it possible to elaborate the procedures related to CATB operation in a standard mode safely and effectively and simulate possible abnormal situations.
The works on experimental study of critical systems made of fissile materials (FM) have been performed in VNIIEF since the late forties. The experiments were conducted on special critical test benches (CTB). Presently, critical mass studies are being conducted on FKBN-2M critical assembly test bench [1].
When preparing any critical mass experiment, multiplying system (MS) parts are assembled manually. This experimental phase is connected with maximum professional risk to personnel. An error leading to premature achievement of the critical state can lead to over-dosage and, possibly, death of personnel [2]. 
The analysis of nuclear accidents demonstrated that the solution of the problem of nuclear safety provision while treating FM is impossible in no terms of human factor account. The key issue here is the one of personnel training and keeping the skill of working experts. The required qualification and experience are achieved as a result of multi-year activities with MS. As the training is realized on the operating facility the elaboration of erroneous and abnormal situations is possible in theory only. One of hardware items capable to make the expert training quality higher and shorten the time of mastering the MS manipulation technology is the training simulator allowing simulation of the MS assembly on the FKBN-2M critical test bench. Moreover, in the course of assembling of the training (inert) MS mockups the operational staff actions corresponding to regular operations are reproduced and the response of MS is demonstrated for the case of operator mistake and abnormal situation occurrence.
The technique of the critical test bench simulator development consists in the following. Functioning CTB FKBN-2M and its technological accessories, including the Control and Protection System (CPS) are used for the basic equipment.
Experience and operating regulations on CTB FKBN-2M are used as methodical support at the development of simulator operation algorithms. The simulator information support is provided by the computer database on physical characteristics of the MS components (geometry, mass and isotopic composition, nuclear physical constant sets, etc.). Calculated and available experimental data on the current MS status are put into the simulator data bank. Development of the computer simulation of MS is carried out on the basis of computer codes using the Monte-Carlo method and libraries of neutron constants BAS and ENDL-82. Modelling of the “free run” processes in MSes realizes on basis of solution of the one-point kinetics equation, taking into account temperature factor of reactivity reduction as well.
The base information environment of the computational model is formed in combination with the functions of MS component spatial position variation during the assembling.
At the experiment preparation phase, in order to develop regulations for the future operations or training, the MS is assembled on display. Depending on configuration of MS being simulated the data array of the computational model is activated. The current status of MS as well as the values of leakage neutron flux density, source neutron multiplication factor, reactivity corresponding to this state is reproduced on the display at a certain discretization step. 
The MS assembly techniques is verified directly on the test bench using training mockups made of inert materials (marked with bar codes for linking with imitated real parts). The work in the training mode involves all mechanisms and CTB regulation organs used in standard operation mode. A change in the assembly neutron physical parameters is mapped in readings of the regular devices. The control program traces the current status of MS under simulation and predicts its status for the next assemblage step specified by the operator. The operating regulations established for the assembly are observed. In case of operator’s improper actions, alarm signals and information messages are issued. 

The proposed method ensures complete simulation of a real MS assemblage on the critical test bench. It also makes it possible to safely and effectively elaborate the procedures related to CTB FKBN-2M operation in a standard mode and simulate possible abnormal situations.
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