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Every country with its own nuclear
Industry has to create and maintain a
national portal of nuclear knowledge
Integrated into the global system of
nuclear knowledge management.

Nowadays under the auspices of IAEA
numerous national and international
portals of nuclear knowledge are
created in Europe, Asia, Africa and
America.
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Operating Organizations
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Note di presentazione
IAEA pays close attention to the problems of nuclear knowledge management. 


BELARUSIAN

STATE
UNIVERSITY

I Belarus, Republic of
. SUMMARY |

Nuclear Power Reactors

Under Construchon Oparational Long-Tamm Pafmanan
E u Shutdown Shutdown

 wwwbsuby o BWET


Relatore
Note di presentazione




STATE :
UNIVERSITY aArea in Belarus

Belarusian State University

g BELARUSIAN er EdUcation In

International State Ecological University
named after A.Sakharov

Belarusian State University of Informatics and
Radioelectronics

Belarusian National Technical University

www.bsu.by



BELARUSIAN
| STATE
UNIVERSITY

RANKED

WORLD Ia
UNIVERSITY I
RANKINGS I

Top 400 2016/17

QS World University
Rankings -354



£ BELARUSIAN
| STATE
UNIVERSITY

Belarus OE UNIVERSITIES

Woaortd Presence impact Openness Excellence

[ 1 | —
I [ -.-""'- ¥ I e,
r N ] ] J’/""'
SR - — o o _|-|_|_._| _l_l""I

ranking Ronk « AN Bel Rank* Rank" Rank" Rank”

Batarusian Slate Linneigity ! BanooyoCkasm
1 487 284 342 £38 g40

YO 3pCTES HHEW VHHEEDCMTET

tarzian Madional Ti izl Linpa
s 2055 F,E'.-r. COHHI HAUMOHANEHRN TENHNAYE CKHE 753 242 3018 3300

YHHESDCHTAT

3 2972 of the Republic of Belargs I adanapiigg sipaenasua 4362 11073 8532 i

Yanka Bupala Stale Uniearsity of f
2354 (pooMeHCEHA MOCYO3DCTEEHHEIN W HHEEDCHTET HHEH GOy 4384 by 4162

4
Kk
E arusian =ate Linksa Hamancs and

5 3hd4 Radioalechonics [ Bafopycooil MooiapcTEaHHLIN 1663 G491 JBET JTEO
YHUEEDCUTET WHDODMATHEN M DATHOINERTOOHNKN

 wwwbsuby o BWET



£ BELARUSIAN
| STATE
UNIVERSITY

TR |\ |/ e eE——



g BELARUSIAN tbrs of BeINET

UNIVERSITY

 Research Institute for Nuclear Problems of BSU
 Faculty of Physics of BSU

 Faculty of Chemistry of BSU

o State Scientific Institution "THE JOINT

INSTITUTE FOR POWER AND NUCLEAR
RESEARCH - SOSNY*
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MAIN PAGE INFORMATION CENTER COLLABORATION

LY

the Project
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Software of portal is free and based on electronic system
eLab of client-server architecture.
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Mission:

« formation of favorable information, socio-cultural, business
and educational environments for sustainable development
of nuclear energy in Belarus.

Tasks:
e accelerating search and access to data and information;

« creation of new knowledge and promotion of participation in
research, education and training programs in nuclear area.
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Basic principles:

« Discussion of the requirements to the Portal with all
stakeholders before its development;

« Development of a hierarchical structure of Portal;

« Continuous improvement and control in order to meet
technical requirements;

e Transparency.

The motto is “Easy to use — easy to update”
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Legislation

IAER Safety Standards for protecting people and the enviromment Regulations for the Safe Transport of
Radicactive Material 2012 Edition Specific Safety Requirements

International Atomic Energy Agency

These Hegulations establish standards of safety which provide an acceptable lewel of control of the radiation, criticality and
thermal hazards to persons, property and the environment that are associated with the transport of radicactive material. These

IAEA International Law Series No. 2 Emendment to the convention on the physical protection of muclear material

International Atomic Energy Agency

NoopoBaes . . .

Code of conduct on the safety and security of radiocactive sources MFBEZI2FRFITHAEN code de conduite sur
la sireté et la sécurité des sources radicactives Kogerc nmoBegesma no obecnevennm GeS0OacHOCTH M COXpPAaHHOCOTH
PapHMOAKTHEEEX HCTOYHMEOE Codigo de conducta scbre seguridad tecnolégica y fisica de las fuentes radiactivas

International Atomic Energy Agency

Noopobaes . . .
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Glossary

= | Glossary of Nuclear Terms

T

Forschungszentrum Earlsruhe GmkH

GLOSLAEY OF
LA T

Glossary of nuclear terms [logpoBuee. ..

i

IRER Safety Glessary. Terminology Used in Nuclear Safety and Radiation Protection

International atomic energy agency

The primary purpose of the Safety Flossary is to harmonize terminclogy and usage in the IRER safety standards for protecting
pecple and the environment from harmful effects of icnizing radiation, and in their application. Once definitions of terms hawve
Nogpobues . . .

THOCCAPHI MATATS OO BONPOCAM BEESONACHOCTH. TEPMMHONOTHA, HCOONBSYEMAA B OBNACTH ANEPHON BESOMACHOCTH M
PANMAMOHHON SANJTTH

MEENYVHAPCIOHCOE ATEHTCTBC [0 ATCOMHOH SHEPTHH

TnamHad nens [IoCCEpMA 00 BONpocad Be3onacHooTH IawmouaerTch B ToM, w2robn yEubpwnmmepozars TepMuHOnoTMD M ee yoorpebnemwe B HopmMax
MATATS no BeIonacHOCTH OUA SAIMTH NDOeH M OXPaHE OXpYEADMEH cpelld OT SPeOHOrD BO0SOeHCTEMA MOHKMSMpYEIDOE MINyEeHIM:, 2 TAKES B Op
NopgpoBuee . - .
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Reports

| OTUET O HAPHHO—HCCHEHOBATEHBCRDE PABOTE «PaspafoTka KOHNENIMM, MeTONOE M KOMNERTEDHEX TEeXHOMOTHH COSIaHMT
| BIERTPOHHECOTC NOpPTAalla ANSpDHEX SHAMMG yIpemgemol obpascbBamma Pecnyfmmen Bemapyck ¢ GaSol SOepHEX SHAHME H
CHOTEMOH JHCTaHmMoHHOTe ofbygemmay TIOHH «HedopMaTHra M KocMOC, HaydHoe obecnedenme GeSONacHOCTH M SaNMTH OT
.| IpeSEEYANHNY CHTYAIMIH

C.B. Yepenmua, C.H. Curoea, A.J. Masaswuk, R.H.KoBamesmwo, H.M.Mawoen, H.B.Kymeswu, M.A.0yBoeckan, L.JH.TMMomeHRo,
M.O.0exypro, T.A. Casmuran, H.M.HEowesxo, H.A.Eymaues, H.B.Pes3smros, B.I.EmMypa

OBneRTOM MCCUeOOBAHMA ABIASTCA CTOYRTYDa M TARCOHOMMA [NOPTANA ANSPHHEX 3HaMGl; TpeboBaHMA M yomoBMA PYHRUMOHMDOBAHMA NODTATAE;
HHOODMANMOHHAA MOOET: M ADNMTERTYDa noprana. lens paPoTa — co3manmMe =IeXTPOHHOTD NODTAN: ANSPHHX SHaHMM yupexmesms: obpasosamma P
Moopofaes. ..

2014-10-23
Joxnan Ba IV Memp.kond.«AgepHue Texmomormm YXI Berawm

B. C. NoBro, C. H. Cmroea, C.B.Yepenomua

pimenenne fpelfzopxa elab 8 arvomuol sHeprerTume [logpobues. .
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) "Pagunoxumua" ona
]
Nuclear Physics cneuuanbHOCTH "XUMuUs

—! MNuclear Energy BbICOKUX 3HEpruin” Read more
—! MNuclear-Physics Methods

! Nuclear and Radiation

+

+

+

+

Safety
* 1 Registration and analysis Mpouecchkl 3KCTpakuuu B
of ionizing radiation paguoxmMum
_1 Nuclear materials Kumnexko M.M. Read more...

! Nuclear and
Radiochemistry

—! Radioactive Materials CoCTOsIHMe pafiJUOHYKITMOB B

+ 1 Water chemical regime pasnuyHbIX pasax U MeToabl
NPP ero onpegeneHus
—! Nuclear Knowledge Kumniexko WM. Read more _
Management
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- Water chemical regime BogonoAroToOBKA B aTOMHOW dHepreTvie S

NPP BoaonogroTOBKa W BOAHO-XMMHYECHHE
# | BopononroToexa Ha PRI
A3C [
] BogHO-XMMWYECKWA 1 _1 st oA R,
PEXWUM NEPBOro Y R
KOHTypa A3C st

NelEnaropemds = 1L =
MNpacresszan - T 4

ECH = 4

+ 1 BooHO-XMMWUYECKWUA

i%ﬂgﬂl‘-.ﬂ BTOPOIro KOHTYpPAa Nexyua?2
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HaBurayuma

= OcrosHble NpuHLMAbI
= Mnoccapwit

N
onpegeneHus
= Konnexkuma
+ 1 Gneproe
obpaszosaxme
v oByueHue
1 Gneproe
obpaszosaHme u
obyuenue
# 1 Hayumo-
nonynspHas
nuTepatypa
1 Aneproe
obpazoBaHMe M
oByueHme
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El 3neKkTpoHHana 6ubnuoteka
MHbOPMaLMOHHBIR LEHTD » OCHOBHBIE NPMHLMNGL » Tnoccapui » TEPMUHBL M ONpEdEneHHA
Azbik opurkHana AHMMACK WA v
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AsTopbl

4 <<<<< 1 2 3 45

Semipermeable membrane

a type of biological or synthetic, polymeric membrane that will allow certain molecules or ions to pass through it by diffusion or occasionally by
more specialized processes of facilitated diffusion, passive transport or active transport. Noapofree...

Ultrafiltration

a variety of membrane filtration in which forces like pressure or concentration gradients lead to a separation through a semipermeable
membrane. Suspended solids and solutes of high molecular weight are retained in the so-called retentate, while water and... Noapofree...

Microfiltration

a type of physical filtration process where a contaminated fluid is passed through a special pore-sized membrane to separate microorganisms and
suspended particles from process liquid. The operational pressure is 0.01-0.1 MPa. The microfiltration membrane... Noapofree...

Reverse osmosis

a water purification technology that uses a semipermeable membrane to remove ions, molecules, and larger particles from water. In reverse

\ 7
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SNeKTPOHHbIN NopTan AAepPHbIX 3HaHWI Pecnybankn benapychb

Belarusian Nuclear Education and Training Portal - BelNET

‘nasHaA cTpanvua  MudbopmaumonHeiit ueHtp  CoTpyaHM4ecTso

laBurayms
- | JneKTpoHHas 6MbnMoTEKa
- Aneproe obpasoBatue TnaeHas cTpanvua » Caemme NocTynAeHms » AnepHoe obpasosanve n oByyenve » BogHo-xmmuueckme pexmumsl ASC » Bogonoarotoska Ha A3C » Cuctemsl BMY Ha Benopycckoi ASC
v 0ByueHune
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# L] ApepHan n
pagMaumoHHan CucTema pereHepaLMu U NPOMbIBKM YCTAHOBOK membpaHHoi oumcTku (GDP) NoagoBree...
BesonacHocTb
#L Peructpauma m
aHanusa
MOHMSHMPYOLMX
MENYYeHMIA - -
B gneprme CucTema nNpefBapuTeNIbHOW OYMCTKM MCXoAHOI Boabl (GDB) Noagofuee...
METEFIHEﬂbI
— ApepHan n
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R CucTema nogaum peareHToB 41 YCTaHOBOK MembBpaHHo ouncTku (GDN) Noapofitee...
= BopHo-xumuueckue
pexumbl ASC

= Boponogrotoska
Ha AJC

Cuctema obecconMeaHuA NpefoYMLLEHHOI BoAbl MeTogom obpaTHoro ocmoca (GDF) Moapofiree...
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Punification system of the fuel pools and water of boric water storage System of steam generator blowdown water purification
tank (FAL) ) ) LCQ-2
Purification system of the fuel pools and water of boric water storage tank
provides WCR quality parameters of the fuel pools and pit-tanks of low concentration The function of LCQ-2 system is steam generator blowdown water purification
boric water storage. from mechanical and dissolved impurities.

Functions of FAL system are: . ‘
2 10 H- g , ’
* purificationof fuel pool water from mechanic and dissolved impurities with The LCQ-2 system consists of two H-gation exchangers, two MB, two

purpose to reduction of it’s activity and to improvement of transparency; entrainment filter, pipelines, armature.

e purification of low concentration boric water storage pit-tanks from Steam generator blowdown water purification is carried out at a rate of no
mechanic and dissolved impurities. more 100 t/h in the reactor plant equipment operational period.

The FAL system contain refrigerant of boric water, pumps of boric water Steam generator blowdown water with temperature 50°C after blowdown

supply on purification powdered resin polisher, MB, entrainment filter, pumps of
layer support, pump of powdered resin polisher powder with mixing device armature,
ipelines. The principle scheme of FAL system is showed on the picture.

expansion tank and cooler goes to cation exchanger, where blowdown water is
purified from mechanical impurities and from ammonia and ethanolamine cations.
Then steam generator blowdown water is introduced on MB, where blowdown water

Water of fuel |4

pools is purified from dissolved cation and anion impurities.
Purified water after the entrainment filter is replaced by pumps.
nowdersd
resin Water from steam generator
polisher 7 Entrai -
ntrain-
™ MB ] ment filter 1 i
povdered i
14" resm i
|I polisher Il
! H CE MB entrain-
i
' i > ™ * mentfilter [—
* |
1
Boric solution of the Risgogttank H
3 i
bcrlc:::te;:&orage ' L entrain-
I - T T mmmmmmmmmmmmmmmmmmmmmmm e mes » g MB | mentfiter [

Scheme 1. The principal technological scheme of FAL system
(JNK — system of high concentration boric water storage; MB — mixed bed)

) ) Scheme 1. The principal technological scheme of LCQ-2 system
The system works constantly at reactor overload. At other reactor regimes one (CF — cation exchanger: MB — mixed bed)

works at certain intervals according to the water quality parameters.

www.bsu.by \ ‘ r/
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« Types of NPP using water
 Pros and cons of water use
 Water purification stages

« Water chemical regime

ent Structu
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WChR has to:

 Ensure the integrity of barriers
to prevent possible radioactive
fallouts into the environment;

e Prevent corrosion and erosive
effects of coolant and other
media on structural materials:

e Minimize formation of deposits on
the heat transfer surfaces of
equipment and plpellnes
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 The concept of the portal, its structure and taxonomy
according to IAEA requirements have been developed.

* The bilingual content of portal is an absolutely unigue and
Includes information in nuclear physics, radiochemistry,
radiation protection, water chemical regime but it constantly
requires updates and maintenance.

* Portal is a necessary tool in the present-day educational
environment. It will help improving the quality of education,
the motivation of learners and economy of academic hours
along with deeper mastering a subject.
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At the National Level:

Combination of BelNET and portal developed by the

Department for Nuclear and Radiation Safety of the Ministry for
Emergency Situations of the Republic of Belarus

At the International Level:

Mutual links at BeINET and CHERNE platform at the first stage,
further cooperation has to be discussed.
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