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REMOTE MEASUREMENT OF FIRE PARAMETERS
OF THE INDUSTRIAL ACCELERATOR ELECTRON GUN
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A device designed for continuous remote control of the parameters of the incandescent circuit of the electronic
gun of the accelerator LU-10 has been developed. The created device allows to measure with galvanic isolation of
electric quantities of operating voltage and current which are under potential of 5 kV concerning the earth bus.

PACS: 27.05+Dz

INTRODUCTION

The main feature of radiation-technological process-
es with the use of electron accelerators is the transfer to
each unit of processed products the value of the ab-
sorbed radiation dose within the established limits [1].
Typically, the monitoring of radiation processing is car-
ried out using technological measuring channels,
through which information from the primary sensors is
transmitted to the automatic workstation of the operator,
and is displayed as graphical and numerical data on the
display screen and entered into the electronic archive.
The need for continuous remote control of the parame-
ters of the incandescent circuit of the electronic gun is
due to the fact that during operation of the accelerator
there is a change in the parameters of the spiral, associ-
ated with the thinning of its diameter, especially when
the vacuum is lost. The existing method of controlling
the electrical parameters of the incandescence is to meas-
ure the supply parameters of the primary winding of the
incandescent transformer and gives inaccurate results due
to the low magnetic connection between the windings.
This is due to the presence of an air gap to ensure the
electrical strength of the transformer, the secondary
winding of which is below the potential of 5 kV.

PRINCIPLE OF WORK

The device was created using NRF24L01 wireless
modules and STM32 microprocessors [2, 3]. Fig. 1
shows the functional diagram of the module NRF24L01,
Fig. 2 its schematic diagram, Fig. 3 its appearance. The
transmitting device is located in the hopper (Fig. 4), it is
installed on the incandescent transformer and connected
to the secondary winding. The measured voltage is used
as a power source. A current transformer is used to
measure the incandescent current. The range of voltage
measurements is: 5...15V; current strength: 1...20 A,
which corresponds to the actual modes of operation of the
filament. It is possible to expand the range of measured
values, to reduce the limit of the measured voltage re-
quires a converter, which increases whether the built-in
battery. The software for the operation of the receiving
and transmitting modules is developed in the C pro-
gramming language using the free development environ-
ment for STM microcontrollers — STM32CubelDE, pro-
vided by STM. The current and voltage measured by the
ADC, after additional processing by the microprocessor
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by the method of variable average to improve filtration,
are transmitted to the receiving device.

The diagram of connection of the filament with the
transmitting module is shown in Fig. 4
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Fig. 1. Functional diagram of the NRF24L01 module
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Fig. 2. SchematiTc diangam of the NRF24L01 module

Fig. 3. Appearance of NRF24L01 modules
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The receiving device (Figs. 5 and 6) consists of a se-
cond wireless module, a microprocessor and a liquid
crystal display, which displays the measured values of
voltage and current, as well as the calculated resistance
of the filament. Of interest is the reliability of the
transmitting device operating at a potential of 5 kV rela-
tive to the ground bus. Data transmission is provided by
wireless technology. Reception is possible before enter-
ing the premises of the operators of the accelerator
LU-10 directly during operation under the beam.
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! CONCLUSIONS
Fig. 4. Diagram of connection of the filament Continuous remote control of the parameters of the
with the transmitting module incandescent circuit of the LU-10 accelerator injector is

necessary to ensure the specified radiation characteris-
tics. Approbation of the created device within
10 months as a part of a radiation-technological com-
plex on the basis of the LU-10 accelerator showed its
reliable uninterrupted work and possibility of use on a
constant basis. In the near future, the device is expected
to be used as part of an automated control system of the
radiation-technological complex based on the LU-10
accelerator.
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Fig. 5. Transmitting module

Fig. 6. Disassembled receiving module

JACTAHIIMOHHOE U3MEPEHUE TAPAMETPOB HAKAJIA QJIEKTPOHHOM ITYIIIKU
MIMPOMBIIIJIEHHOT'O YCKOPHUTEJIA

B.A. May, C.K. Pomanoeckuii, 10.A. Tumapenxo, B.FO. Tumos, [0 p

PazpaboTaHo ycTpoiicTBO, mpeaHa3sHaYEHHOE JJIsi HENMPEPHIBHOIO JUCTAaHIMOHHOTO KOHTPOJIS MapaMeTpoB Ha-
KaJIbHOW LIeNH 3JeKTpoHHOW mymkn yckoputens JIY-10. CozgaHHOE yCcTpOHCTBO JaeT BO3MOXKHOCTh M3MEPEHUS C
raJbBaHMYECKOH Pa3BsI3KON AIIEKTPHUUYECKUX BEIWYHMH, HAXOASAIINXCS O/ MOTEHIMaIoM 5 KB oTHOCHTENbHO 3eMiIs-
HOW IIMHBL

JIMCTAHIIAHE BUMIPIOBAHHS IIAPAMETPIB PO3KAPIOBAHHS EJTEKTPOHHOI TAPMATH
IMPOMMUMCJIOBOTI'O ITPUCKOPIOBAYA
B.O. May, C.K. Pomanoscokuii, F0.0. Timapenxo, B.IO. Timos,

Po3pobneno mpucTpiid, Mpu3HAYCHUH I Oe3MEepepBHOTO AWUCTAHIIHOTO KOHTPOJIO MapaMeTpiB po3KapioBa-
JILHOTO JIAHIfOTa eNeKTPOHHOT rapMatu npuckopioBaua JIT1-10. CtBopeHuit npucTpiil 1a€ MOXKIIMBICTh BUMIPIOBaH-
HS 3 TAJbBAaHIYHOIO PO3B'A3KOI0 EIEKTPUYHUX BEIHYMH, IO 3HAXOIATHCS IIiJ MOTEHIiasoM 5 kB momo 3eMistHOT
INHH.
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