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HTL «AAPUN»

* [Mpunbopbl n cuctemMmbl pagnalMoOHHOro KOHTPONA Ans
peweHus 3aaay (pM3n4YecKkou 3alnTbl U
HepacnpocTpaHeHUs SAepPHbIX MaTepuanoB U
pPaAuoOaKTUBHLIX BeLlecTB

 Hay4yHo-uccnepgoBaTesribCKue U ONbITHO-
KOHCTPYKTOPCKUE pa3padboTKu

 OnbITHOE N cepunHoe NPon3BoACTBO

 MoHTaxX, nycKoHanagka, npuemMo-caoaTtoyHble
UCNbITaHUA

 [apaHTUMHOE N NocTrapaHTUMNHOE OOCIyXXBaHUe

OBYYEHUE n TPEHUPOBKW

nepcoHana
« Ha 6a3e cobcTBeHHOro
y4ebHOro LueHTpa
« Ha mectax ycTtaHOBKM
obopyaoBaHus



PaduayuoHHbIe nopmasnibHbIe MOHUMOPbI

OCHOBHbIe XapaKTepUCTUKMU
* 2 KONMOHHbI

« [[@aMMa U HEMTPOHHbIE AeTEeKTOpPbI
« Cuncrema KOHTPOJA NPUCYTCTBUSA -
 BHewHAa nHankauma '
« Cuctem BugeoHabnwopeHus

CBsA3b ¢ BHewHUM mupom (TCP/IP...)
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TpeboeaHusi kK Npou3sooumMersito

v' CooTBeTCTBME HOPMaM HaLMOHaNbHbIX U MeXAYHapOAHbIX
cTaHOapToB

v CTabnnbHOCTb paboThi
v BO3MOXHOCTb U yAOOGCTBO peMOHTA

v' BO3MOXHOCTb 3aMeHbl OTAEeNMbHbIX OJIOKOB U3 KOMMJIEKTa
3UIN

v MpocToTa B 06CnyXuBaHum



BHewHue gpakmopsbl, enussiroujue Ha
pabomy obopydoeaHus

HeypayHoe MeCcTO yCTaHOBKMU
 BbICOKUM ecTeCTBEHHbLIN (hOH
« PeHTreHOBCKUEe CKaHepbl paaoM

;F
« [Bepu nnu Bopota psaom c PI1M ;

 HenpaBunbHasa opraHusauus
pexXuma npoe3aa/npoxopa
 Knumar

Kypbe3b| U HeOXUOAHHOCTU
CHer vnu rpsaisb Ha anemMeHTax
ONTUKN

* lNMocTOpOHHME OOBLEKTLI B 30HE
AaTYMKOB NMPUCYTCTBUA
 [loBpexaeHusa OoT TpaHCNoOpTa




LleHmpbI mpeHuUH2a
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International Atomic Energy Agency

IAEA Education and Training in Radiation
Protection, Transport and Waste Safety-

3ame4yaHusN: New developments and challenges

towards sustainability.
 [Nporpammbl crmwkom obiue
* He Bcerga MOXHO y4ecTb crneunduky KOHKPETHOro 0bbLEKTa
* [pynnbl oOyvarowmxcs ObIBalOT CNULLKOM pa3Hble N0 YPOBHIO U
NHTEepecam



Haw noodxo0 k oby4yeHuro

« OOy4yeHUe AOMKHO ObITb «TOYEYHbLIM»

 Acnonb3oBaHne B 00y4YeHUn TOro Xxe ooopyaoBaHUs, 4YTO
Ha o0ObLeKTe

* TPEHUHr YacTo NPoBOAUTCA HENOCPEACTBEHHO Ha
Oo0bLeKTe

* TpeHUHT cBA3bIBaeT NpousBoauTensa U nonb3oBaTens -
[NpsamMas ABYXCTOPOHHAA CBA3b

* MMporpamMmmbl 0Oy4YeHMA aganTUPYKOTCA Noa yCnoBus
00beKkTa n TpedboBaHUA 3aKa34yUuKa



O6y4yeHue Ha pa3sIuYHbIX YPOBHSIX

OnbIT nokasan 3acddeKTMBHOCTbL OOY4YeHUs Ha Tpex
YPOBHSAX:

 OnepaTtopsbl (0dhuuepbl) nepBon NMNHUKN — peaKLUs Ha
CUrHanbl TPEBOru, NnepBMYHoOE oTAeNeHue «HeBUHHbLIX»
TpeBor,

« OOyu4yeHMe obcnyxumBawLero NnepcoHana;

* YrnybneHHoe TeopeTn4yeckoe U NpakTuyeckoe oby4veHue.



Pa3Hble kamez2opuu oby4yaeMbix

UHdopmauua ana oduuepa TaMOXHU AOMMKHal oTnu4yaTbCA
OT TOrO, YTO AOJIKEeH 3HaTb TEXHUK MO 0OCNYXUBAHUIO UNN
CUCTEMHbIU agMUHUCTpPATOP

[MPUMEP: None3Hble 3HaHUA O pa3HbIX rpynnax (Kateropusax)
pPaAnoOaKTUBHbLIX UCTOYHUKOB:

Naturally Occurring Radioactive Material (NORM)

Artificial Sources of Radiation
- Medical Sources
- Industrial Radioactive Materials
- Neutron Sources

Special Nuclear Materials



PaduakmueHocmb 8 ripupoode




AcmoYHUKU OKpYy>Xarom Hac

NORM
Ra-226
Am-241
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Radioactive Materials List

Thallinm Ti-201
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Common Building Materials

Granife ™

Sandstone ™

Cement .

Concrete e | @

WallBoard/Gypsum .

Wood ™

Clay Adobe- Brick -

Marble . »

Firebrick
Tile ™
Food

Coffee ™
Brazil Nuts ™
Bulk Tobacco . @

Household Items
Camping Lantern
Mantle

Televisions -
Light Salt .
Smoke Detector - .

Sheep’s Wool .
Fiestaware
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Uraniom U-233
Uraninm U-238

Thorium Th-2
Uraninm LU-235

Xenon Xe-133



YyebHbie nocobus

 HarnsagHble maTepuanbl
e CTeHaAblI N moaenu

* MMporpaMMHbIe CUMYNATOPbLI

TpeboBaHUSA K y4eOHbIM MaTepuanam:

HAarndaAgoHoOCTb nMNMpPoOCTOTa NMNOJIHOTA



HaansioHblie Mamepuarnbi
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* [lnakaTtbl

* [pe3eHTauuu
 Cnaug woy
 AHuMMaUUn
 Bupeo knunbi

NMPUMEP: OGy4yeHune TaMOXeHHbIX ocpuuepoB



m—-I] RPM 1 rI RPM 1
State: Disconnected
State: State: Ready State:
no connection o FPR
Disconnected state ~ Preparing state Ready state Measure state

@7/

Alarm in
o P | nteens powered
o o o o o
Alarm in progress Alarm state Malfunction state Malfunction that allows
state, measurements further operation

are continuing

VM

' State: Malfunction State: Ready

State: Alarm
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pmasiibHO20 MOHUMOPa

Pl
oy 1k

Mod0eJib 1o

%
S
S
3
S
O
@
_
S
L
O
>
)
o
%
3
X
O
S
O




HacmoJibHbIU cmeHOo — paboma ¢
demeKkmopamu




lpakmu4yeckue 3aHsIMusi Ha cmeHoOax
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lIpoepaMMHbLIe cuMysISmMopbI

Monitor status with readings temperature
A , sensors and a list of malfunctions
_ ” ’ t‘lEz\;elr:ifi14:04:0?:Usingcc

Video from a camera
T bounded to the RPM

Q=
]

RPM Malfunctions and events

unit operates on internal batteries
FPM temperature sensors

Sensor #1 15.0°C
Sensor #*z 17.0°C

E Panel view the current
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O6y4yeHue Ha Mecmax

 PeanbHbiV nepcoHan
 PeanbHOe obopynoBaHue
 PogHoe paboyee MecTo 1 ycrnoBus

Ny
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Y4ebHbilU nopmarsibHbIO MOHUMOP




lMonHouyeHHast HacmosibHasi Mmoodesnb PV

v Detection channels gamma, neutrons
v Setup conditions on a table

v Weight of pillar 18 kg

v Occupancy sensor Infra-red

v Alarm indication audio, light signal
v Video system TCP/IP

v UPS >1 hour lifetime

v Tamper switch magnetic

v “Control room” equipment notebook PC

v Power 90-260V / 50..60HZz

Themes for study using TRPM:
« General — area of applications, classification and basic characteristics of RPM
« Hardware — main components of portal monitors
 Operating modes — main conditions of RPM
« Algorithm of portal monitors
« Software of RPM
 Network of portal monitors



r‘.‘
E:J

Poneebie uespsbi

A& — |
| =
|
EET
Ao —
)
&)




BoesieyeHue obyyaeMbix 8 OUCKYCCUIO
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CmyoOeHmbI U yqumernsi...
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v' JKk3ameH B chopme
TeCTOBbIX BONPOCOB

IK3aMeHbI

TEST QUESTIONS
For in-depth training on maintenance, usage and troubleshooting of RPM,
CAS and INSN equipment and software

Date: 26 May 2016 Student_"7 "¢ il

RPM equipment ((// 5_9{

1. KSAR1U.041 complex consists of: g
A. Radiation Detection pillars ? ‘5 ‘/
B. Central Alarm Station -
C. Traffic control system

All above

How many gamma detectors are in the KSAR1U.041 (vehicle) RPM?

2,
A,
@

0o N

O

ow many neutron detectors are in the KSAR1U.041 (vehicle) RPM?

@

3. H
A 6
9 8
10
D. 12
4. Analysis and processing of radiation data is performed by:
Radiation detectors
Control Unit
C. Central Alarm Station
D. National Data Analysis Center



Adunnombi

)Oy4aeMble nony4aroT Bce y4ebHble

Tepunanbl (nocobus, npe3eHTaLUuu,

nporpaMmmMHoe obecne4vyeHwue,
TeXHU4YecKasi AOKYMeHTaLuus,
3NeKTpnYyeckmne cxembil)

Scientific Engineering Center
Nuclear Physics Research “YaFl|

May 2016 Training

Training materials

mail:admin@yafi.ru www.yafi.ru

Scientific Engineering Center
Nuclear Physics Research “YaFI"”

.m.
)
19014 ul

CERTIFICATE

is hereby granted to
Sugiyanto

and certifies that he/she has successfully completed
the in-depth training on maintenance, usage
and troubleshooting of RPM,
INSN equipment and software
held on 16-27 May 2016.

This certificate gives the right to manage the maintenance and
troubleshooting of KSAR1U-series RPMs, INSN equipment and software.

HEAD OF INSTITUTE:
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rNPUMEP u3 »xu3sHu

1999-2000 20 nopTanbHbIX MOHUTOPOB
YcnoBusa akcnnyaTtauum -40°C ++40°C
Pexxum pabortbil HenpepbIBHO, 24 Y
2009-2010 KoHeL Ha3HayeHHOro

BpeMeHU IKCnJiyatTauum,

2010 MoaepHusauus:
- 3aMeHa PJY
- 3aMeHa 4aCTU 3NEeKTPOHHbIX CXeM
- 3aMeHa nporpamMmMHoOro ob6ecrne4yeHus

JKOHOMMSA MO CPAaBHEHUIO C NMOSIHOMU
3aMeHou 60%




| BbiBoA4: 4O cMX Nop Bce o6opyaoBaHue B CTPOIO!
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BIIAOOAPIO 3A BHUMAHUE

Sergey CHUVAEV

SEC ”"Nuclear Physics Research” ("YAFI'")
St-Petersburg, RUSSIA
chuvaev@yafi.ru.ru



