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The regulatory documents for the technological process of sterilization (DSTU ISO 11 137:2003 and others) set
requirements on monitoring, maintaining and archiving the basic parameters of the process. To meet the require-
ments, an automated control system was created at the LU-10. It includes a PC-controlled beam scanner, technologi-
cal measuring channels (TMC), and also a set of working standards to calibrate the channels. The CAMAC standard
was used as an interface. The software of the complex provides the real-time processing of information on the beam
parameters, their control, archiving, and also the information exchange within the local-area technological network.
The presence of the Customer Database comprising the characteristics of incoming products makes it possible to op-
timize the process conditions for the products by the computer simulation method.
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1. INTRODUCTION

1.1. The radiation treatment of end products and raw
materials is the part of many present-day technologies.
Thus, several radiation programs are being carried out at
the East-Ukrainian Radiation-Technological Facility
(RTF) based on the electron linac LU-10 of the R&D Prod.
Est. “Accelerator” under NSC KIPT. Among them are the
sterilization of health-care products, pharmaceutical raw
materials and stock forms, etc. [1]. The regulatory docu-
ments for a number of technological processes demand a
continuous control and archiving of radiation treatment
conditions [2,3]. To meet the requirements, an automated
control system (Fig.1) was created at the LU-10.

IBM
PC
[PRO-200

= —
c—7

L cC k=

CAMA CbuS

g

Control
register

[ADC | PAC |["55 ][ ADC | [ADC |

Scanner magnet

/ SBA
Irradiated object

Fig. 1. Block diagram of the radiation-treatment con-
trol system (RTCS)
The control system includes:
e the radiation field shaping complex (scanner);
¢ technological measuring channels (TMC) to mea-
sure the main parameters of the radiation field;

* aset of working standards (WS);

* the TMC calibration system;

* the interlock system;

» the system of process conditions documentation.
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1.2. At present-day dynamic market conditions,
products of different size and mass are coming for radi-
ation treatment. This necessitates a quick correction of
irradiation conditions, first of all, of the width of beam
scanning zone on the object. For this purpose, a PC-as-
sisted scanner control complex with the CAMAC inter-
face has been created at the LU-10.

The complex provides a programmed control of the
beam scanning zone width within 20...60 cm, with an
automatic setting of the zone center in the middle of the
object under treatment. The complex control unit also
provides the means for correcting the position of the
beam scan center in order to compensate the angle of
beam entry into the scanner electromagnet.

2. TECHNOLOGICAL MEASURING
CHANNELS

All the TMC are operating in the real-time mode and
provide monitoring of the main radiation field parame-
ters.

The energy (most probable value), width and center
position of the beam scan at the exit window of the ac-
celerator are measured by means of the secondary-emis-
sion monitor (SEM) [4].

A nonperturbing monitoring of the beam current
(pulsed value) is conducted with the use of a magnetic-
induction sensor (MIS). To measure the average beam
current, an output unit is used, which comprises a peak
detector, an average current integrator and a gate-pulse
generator.

The TMC with a probe device in the form of a sec-
tionalized beam absorber (SBA) (free-air Faraday cup)
is used to monitor the absorbed dose in the object under
treatment, and also the electron energy (average value).
The space distributions of the absorbed dose in the irra-
diated objects (minimum and maximum values) are
measured with dacryl 2M detectors (DRD 4/40). For
preliminary estimation of the dose distribution, and also,
for optimization of the process conditions, a computer
simulation with the program package “DOSE” is used.
The package has been prepared on the basis of the
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PENELOPE system and received metrological certifi-
cate.

The velocity sensor, arranged on the conveyor elec-
tric actuator, controlled the conveyor speed V..

3. WORKING STANDARDS

The electron flux and energy (average value) cali-
bration of TMC is performed with the WS on the basis
of the combined charge-calorimetric probe (CCP) [5].
The electron energy spectrum is measured by a built-in
magnet analyzer.

The calibration in the energy flux (power) of the
scanned beam is performed with the WS using a prima-
ry detector, e.g., a continuous flow calorimeter of ab-
sorbed power [6].

The calibration in the pulsed current and average
current is made automatically before each switching-on
of the beam with the use of the built-in pulsed current
standard (PCS).

The WS, based on the magnetostrictive line [7], is
used to calibrate the channel measuring the width and
center position of the scan zone.

The dosimeters were calibrated using the working
standard ERC-3 [8].

4. DOCUMENTARY MAINTENANCE

4.1. The architecture of the documentary mainte-
nance system (DMS) for radiation treatment (steriliza-
tion) of products is shown in Fig.2. The DMS is a sub-
system of the laboratory network “LINAC” that con-
nects the computers of the R & D Complex “Accelera-
tor” and comprises three main components:
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Fig. 2. Block-diagram of sterilization document mainte-
nance system
* radiation treatment control system (RTCS);
* database server (DBS) of the sterilization process;
¢ documentation server of the sterilization process
(DSSP).

All DMS components are communicated with each
other through the network. In this case the RTCS and
the DBS form a separate internal network “STERIL-
IZATION” to exclude the influence of the external net-
work “LINAC” on the operation of RTCS and DBS.
The DBS deals with the following tasks:

e data acquisition from the RTCS;

* data storage;

* archiving of data on the orders for products treat-
ment (interface program “Orders”);
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» processing of external queries (from DSSP and
RTCS).
The DSSP tasks are as follows:
e acquisition of data on the process parameters from
the DBS;
e preparation and editing of documents;
e storage and archiving of documents;
e data printing.
In setting up the order for product treatment, the fol-
lowing parameters are introduced into the database:
1. order number;
2. ordering company;
3. type of products;
4. quantity of products;
5. type of packaging;
6. minimum irradiation dose;
7. maximum irradiation dose;
8. type of irradiation (two-sided, one-sided);
9. date of delivery;
10. date of processing.
All the parameters are introduced into the corre-
sponding table of the database by means of the interface
program “Orders”.

5. CONCLUSION

The available capacity of the RTF LU-10 and the
continuous work on upgrading the control of technolog-
ical processes offer the prospect of meeting in the near-
est years the growing demands of the Ukrainian market
for radiation sterilization services.
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CUCTEMA KOHTPOJISI PAJJMAITMOHHOM CTEPUJIU3ALIAY U3IEJIUI METUIIMHCKOI'O HA-
3HAYEHUSA HA YCKOPUTEJIE JI1Y-10

B.H. bopuckun, A.H. /loéona, C.II. Kapaces, B.H. Huxugopos, P.U. ITomauaniok, A.3. Tenuwes, B.)I1. Yeapos,
B.A. Illeéuenxo, U.H. Illnsaxoe

HopmaTuBHBIE TOKyMEHTHI Ha TexHOJOrHUecKuil mpouecc creprmzamun (JCTY ISO 11 137:2003 u ap.) ycra-
HaBJIMBAIOT TPeOOBAaHUS MOHWUTOPUPOBAHUS, MOJIEP)KAaHUS W apXWBHUPOBAHMS OCHOBHBIX ITapaMETpOB IpoIecca.
Jus ynosierBopenust 3TuM TpeboBannsaM Ha JIY-10 co3naHa aBTOMaTH3MpOBaHHAs CHCTeMa KOHTpois. B ee cocras
BXO/UT ynpasisieMblii PC ckaHep myuka, TEXHOJOTHYECKUE M3MEPUTEIIbHBIE KaHAIIbI, a TakKe Habop paboyux arTa-
JIOHOB JIJIsI KaTMOPOBKY KaHainoB. B kauectBe untepdeiica ncronszosan crannapt KAMAK. IIporpammHuoe obecrie-
YeHHE KOMIUIEKCA JaeT BO3MOXKHOCTh B PEXKHUME PeallbHOr0 BPEMEHHU MPOHU3BOANTH 00paboTKy MH(OpMALUH O Ta-
pamMeTpax Iy4Ka, YIpaBIsiTh UMK, UX apXUBUPOBATh, & TaK)Ke 0OMEHMBATHCSl MH(OpMAIel B IpeieiaX JOKaIbHOMI
TeXHOIOruueckoi cetn. Hammame 6a3pl JaHHBIX «3aKa34ynk» C XapaKTePHCTUKAMHU MOCTYHAIOMIEH MPOIyKINH T03-
BOJISIET ONITHMHU3MPOBATH PEXHUM €€ 00pabOTKH METOAOM KOMITBIOTEPHOTO MOAEINPOBAHUS.

CHUCTEMA KOHTPOJIIO PATIAIIIAHOI CTEPUJIIBAII BUPOBIB MEJUYHOI'O IPU3HAUYEHHSA
HA MPUCKOPIOBAYI JIII-10

B.M. Bopuckin, A.M. /loeonsa, C.I1. Kapacvos, B.1. Hixigpopos, P.1. Ilomayaniox, A.E. Teniwes, B.J1. Yeapoe,
B.A. Illeguenxo, I.M. Illnsaxoe

HopmaTtuBHI JoKyMeHTH Ha TexHojoriynuii mnponec crepwiizauii (JACTY ISO 11 137:2003 Ta iHmi)
YCTAQHOBIIIOIOTH BHMOTM MOHITOPYBaHHs, HIATPUMKH 1 apXWBYBaHHs OCHOBHUX mapameTpiB mnpouecy. s
3amoBoieHHsT nuM BuMmoram Ha JI[I-10 cTBOpeHa aBTOMAaTH30BaHAa CHCTEMa KOHTpoito. Y i cCkiag BXOAWTH
kepoBannii PC ckaHep mydka, TEXHOJIOTiYHI BUMIpPIOBaJbHI KaHATM, a TaKOX Ha0lp poOOUYMX eTaloHIB I
kaniOpyBanHs KaHaiiB. Sk iHTepdelic Bukopucranuii crannaptr KAMAK. IIporpaMue 3abe3neueHHs] KOMILIEKCY
Jla€ MOJIMBICT Y PEXHMi pPeasbHOT0 Yacy poOuTH 0OpoOKy iH(popMalii mpo mapaMeTpu Mydka, KepyBaTH HUMH,
apXMBYBAaTH 1X, a TAKOXXK 0OMiHIOBaTHCS iH(OPMAIII€I0 B MeXax JIOKaJbHOI TeXHOJOT1YHOI Mepexi. HasBHicTs 06a3n
JaHUX «3aMOBHHK» 3 XapaKTEpPUCTUKaM{ MPOJIYKLi, 110 HAJAXOAUTH, JO3BOJISIE ONTUMI3YBaTH PEXHUM ii 00poOKH
METOJIOM KOMII'FOTEPHOTO MOJISITIOBAHHSI.
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