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Abstract

The international group (GIF) was formed in 2001 to develop fourth
generation power reactors . It consists of 13 countries. The aim of this group
is to develop the generation IV of the nuclear power reactors and make
advances in their: sustainability, economics, safety, reliability and
proliferation-resistance. The generation IV reactors are expected to be used
commercially between 2020 and 2030. There are many types of the
generation IV reactors, these are: the Very High Temperature Reactor
(VHTR), the Molten Salt Reactor (MSR), the Super Critical Water Reactor
(SCWR), the Gas-cooled Fast Reactor (GFR), the Sodium-cooled Fast
Reactor (SFR) and the Lead-cooled Fast Reactor (LFR).

el daall e Ayl 50l Dlelie skl Adsall deganall JS5

Z\.CJAMS\ b..lh u.lgj .el\:d\ dj.ﬁ UA :djd 13 :\.G}AMM o..AA e.s.ajj .2001 e\.&
93ya 8335 LY (gsime ady 1hagy @bl Jiall clelia sk Gl )
Sl e aally daluind) Tae sty Jelad) ol WS i, edlelidl
1203052020 Lol alaaied ials < leliall a3 Jag dygsill 2aluY)
S Jiall e Wl dladl 8 Alelal) dyssill 5080 cDlelia alina i

LS Lyl iy dia Jaall e J5¥) duadl CDlelin Cinjd Gua ccdlelidd) (e

24



) Jandl e Ayl 380 cDlelin

oeeldl) Jaall edlelia Wl Ll Juall (e dlelad) eDlelidl (oany V) 2ag
Jiall EBlelia L jglailly Sl e ajall ) zliady dgplas cileles clly L
CDlelie skl Al Ao gl U8 (o Lind yskiilly Cand) 28 () o gl
Jin 25220305 2020 o Al Geadl ) ledsda Gaag malill Jaadl
(The Generation 1V International abl) Jaall <Blelia j glail 4l gl de ganall
1S5 Wl 28 A senall 30 & Alladl) J5all 2001 sle & Forum, GIF)
L Cising Ligys by Luis Zus)s¥) 43l Z8Ual deganas Gpealls
Aadl) e Joall Wl L AS05aY) saniall li¥lls Willasyeg Dasgaas Zasinll L5
WY sime 1dy 1 b degenall o3gd Lpnw )l Calaa¥) L Jyhally piia V) g
Juliig Ol liall s28 3505e 3Ly AuluiY) Giaty cOlelall o diad) e
bl daad) cDlelie e gl Bae aag Ayl Aalul) Uil e aally LeaalSs
(Sodium Fast Reactor, aggall 3yl apdl deliall g9 o Jelidl ey,
Jolad) elliay Laiy . yohiilly Canll Camad Al cDleladl 150 ST SFR)
oY) daa (The molten Salt Reactor, MSR) _gaiall mlall  axiiuy (53l
delid) adiivy .aahll daall cDlelin (m e 5SY) (Inherent safety) 313
(The Very High Temperature Reactor, 5\3,; dadipe Gl e Jary A
i bl diall CBlelin (e B2 8\}'5 g cOngovdl W VHTR)
aadiny (2 Jelially (VHTR) lax dniije s)ha dapd die Jemy dl) Jelial)
ol 34 slall Jelias (The molten Salt Reactor, MSR) eaiall =l
(The Ll 2yuel) aoyud) Jelialls (The Super Critical Water Reactor, SCWR)
(The Sodium- a g3 geally 2yaall au il Jelially Gas-cooled Fast Reactor, GFR)
(The Lead-cooled (aba 1l 3jall aoyuall Jelialls cooled Fast Reactor, SFR)

.Fast Reactor, LFR)

dagadll dyaill e Lo Jo a3l Juall cLiy o drguusiyll 31agE

) Agsill 3yl e lia (ha c_;\)l\ Jall el GA Osaidall o lalell Cargs
Y aaull Lla) gaeay

25



2022/1 saall = 34 Alaal) — Gaslly 330 5y

gl 0l CDlelia b gssil) GlaY) (s Cppuald —

4 (Proliferation Resistance) 4yssill 2aluyl Ll daglie (gime oy —
R

gl eSleliadl e Aailll gl Ll A jmidds

Aggsll Ce lall Jillh pray ol (il -

dagaall dyadll sllaly o palyll Jaodl dalisoll c1gEl
(VHTR) las daiipe 3 Aoy die Jeny 3 Jolial) — 1

el mlal) f asalelly sgeS Cudhall Ll 134 e Jelial ki
Jeliall il ()5 %1000 ) sl 332 Bha s s o (Sar - 3aS
(Pebble bed) CiS o (gsing yaia JS3 o 5 IS (5000 I U3 e
Jelaall alasind e Allall 3 lal) cilayn Wi . uitl) S anii Ally 25850 (g
(Sulfur-iodine Sl pe 25l Jelés b oo Cpagyued) ) ) dsal
Lo laall 13gd A I 611 (1) JSEN G Lcycle)

(=

K _'\‘4 75 . }10

Jan dadipe Bl dayd die Jany A Jeldal) (1) Jsi
‘?J#‘ Cra a4 ccudlall (usle 13 (Jeldal) :2 cpSad Oluzd 11 rdua
cO,)%uSi :9 O g )R 4...\.‘\93 dhaa:8 (sla:7 (ddiaa :6 ‘té)j)a Jalua :5
w&jjﬂ (11 cCmagua (10

26



bl i) (e sl 5,08 Dl lia

(MSR) _geaiall zulal) asiiioy il Joliall — 2

(il e gsing @ha delie  Gul€ay Jeladl 13 & of (Say
Jais Jeliall oyl Jeliadl QB (& 5 jpaaie mhe A deliall a8y Jaiy Cua
aihall o gsing ¥ e delie JS8 f (Jelid) i 3 sl )l
cJelad) 13gd Al e 1aY) (2) JSal G

saiall plal) asdiey 3 Jeldall (2) Jedd)

Aglaass dallae ddasa 14 ¢ Ala mla 13 (Jolial) 12 caSad Glud :] :dua
Jile 19 caill mla 8 Al 17 allad) =y dasa 16 (35848 e 5
Jadla :13 c:\.ﬁﬁ :12 ca,.\.‘tl.ueﬁ 3\3&: :11 c.ﬂy :10 ‘Lﬁ)‘)ﬁ
@b ciyas :14

(SCWR) gl (398 slall Jolia — 3
At {lo Cua baraally phall dapn e eldb 500 delie (o 3)le 5
Al gl odes - JSulline 22 0,8 adipe Jaia i 2374 oL a
& Alie %44 A %033 e Jeliall 35350 iy cpdipe Jarias s da)2 (1
S il 3 el Sl Ly« salad) el 53 Ayl Delidl 35350
e (JSullie 255 2°500) biuay Hha day o Gl udaydll el

27



2022/1 saall = 34 Alaal) — Gaslly 330 5y

Adiell el ellyy Al Hlan Al 5l a0 5yl (Turbing) Adixd)
3] At o 1aY) (3) JSE Cmy - deliall (e AlyeS Al e Jpaanlls
e lad

4
Al @b sl Jolia (3) Jedd)
Aiiaa 14 (Jeliall 13 zua (39d pla 12 caSal Gl :] il
@A Cipan 19 (Al s ABUa 18 (plyygS Alga 17 (LS 16 cddic :5

(GFR) Wl el g pall Jolial) — 4
asdlel) 5l Aayy Jua LDl lad) (e paill 138 35l aslell Gle iy
AilyeSl) il LY dwlie &8 Al 850 ) deladll (i (e 2 \al)
2 By aslel) (a3 Al a8 By e Jeliall (ging g puell s
AileSl) A8l £y laysns ddial) o iy o35 Ll asded) (e dygils

28



) il o sl 80l e e

38 asibal)l 2 Sl UG o uadill (milie agihll aadig
eBa¥l (4) JSal Cpus 29%20-15 Ay asigigh ) ALyl cJelidl
cJeliall 1agd Al

SRL apal) ao ) Jeldal) (4) Jeid)
el Apaa i4 (Jeldal) i3 caSad Oluzad 12 ce};\h :1 sdua
i lia o8 (AuiliygS 48l 17 (alga :6 (Adie :5

(SFR) agagalls apall apud) Joliall — §

Lali e a8y Jeldd) aadiigy Jili) agogall deliall 1da a8 S
@iny cpamidie bl (L) aspsall deny Lasaisislly asalsl
D)l gl syl Ll s s geall e Adan sie Bylag Al Bla e Jelaall
I36d Tl +BaY (5) IS s AiloeS Gl o Jpemall diial) 55,
cdeladl

29



2022/1 saall = 34 Alaal) — Gaslly 330 5y

psaageally Haal) wapud) Jolial (5) Jsa
5)09) b asasa 13 (gl 5)0) Ula agiigea 2 caSad Gludb i1 :éua
QW Aga 17 Aiian 16 (sl 5))8) agmasea 15 (@ ba ol :4 (Al
cL.i:.'\SA 11 ‘3\,\31,')@5 3\3&: 10 cﬁl—v@ﬁ ..\.bA :9 cu:\ﬁ :8
@b ciyaa :12

(LFR) gabally aymall aymd) Jeliall — 6
oabiayll e e o pabapll e Bl Gaed) Jelidl 13 aadiig
bl Jeall 5als Aatinly geall Jaruall aa Jeladl) (il ayyal gl
caspsill ol cuadill (midic asal)sd) a2ty .l & (Natural convection)
s 8 a8 csalall slall cDlelia a5y (e Aaalil) clanaYl ) dalayy

Lol 13g) dpndyl) 1A (6) JSE G - Jelidl)

30



bl Jiall e gl 5,08 e lia

J

uaba il apall apud) Jeldal) (6) Jedd)
e 15 caghy i gl Jalsa 3 ey 12 ¢ asad Gluzd 1] i
Adic 110 (Apilgs 48Ua 19 (alga :8 (Joliall 1T (glsa :6
@A dpaa 12 ala:11

el e Aggsll spul)l cDlelad dabad) JKEY) (1) Jsaall gl
Lo ) deliall b o sl il Jelial g5 Jpanl) 138 oapes m <ol
cley Jals Luinally 3l sl ihall Aasds (gom of b delial oIS 13
sia Jeliall GilyeSl 5yl 350 55505 Jeliall 3 poiusdl 35l Jelial
e ladl 13 alasind 3yl Lly Gl 52

31



2022/1 23all = 34 sladl — el 3,30 3,

Ayg sl 8yl Colelial ANA A apaliaill : (1) Jgaal

&L dad) e
5,441) . . .
. . ikl

lasay) | Aglges |0 )| | o ) | il g5
— (J;bﬁ) s | (b | | g | FRES
e oeS o) el
S| 1200 e Tz | e |8S0 | el | e | BT
“L‘.)GS . u‘E“J Q—J)“n deladl

S 130071200 | ke | U238 | omitie | 570480- | S | g ual
i Ciga palall
: ol Jelad
S L1000 | | Up | e ] 800700- | T | g | iy
SIS PETLY 2 yeaiall lall
, 1000~ |, .. 750~ | bl delial
Oy 1500 dagiae | UO2 - 1000 sl @b pasiay (53l
- aidl) <L
el Jeladl

eS| 600-1500 | e | U238 | Lmisie | 550500~ | asosa | e ual
o seally
700300~ | S ol delid
s | 1000- S o, | e | e2ss10- | e ;:“‘JZ\ L syl

gl

S Je
i N § 900- Gy e Jang
S | 300250 | g | w0, | i | Yggg | e | wbs | RESS

las

gl.hi ?“G .d
495l daaigl) andd
4 el Ag,A 48U diga
kkhattab@aec.org.sy

References

(1) "GIF Membership". gen-4.org. Retrieved 24 May 2020.

(2) "GIF Portal - Home - Public". www.gen-4.org. Retrieved 2016-07-25.

(3) GIF 2014, Technology roadmap update for Gen IV nuclear energy
systems ELSY Project, 2012.

(4) GIF Annual Report 2008.

(5) New Reactor Designs, Energy Information Administration of the US
Department of Energy (2003).

32



mailto:kkhattab@aec.org.sy
https://www.gen-4.org/gif/jcms/c_9492/members
https://www.gen-4.org/gif/jcms/c_9260/public

Lyl i) e laal dabiaall clalaziny)

oMelal dalisll wllasawy!
g9l Lyl

Abstract

The nuclear research reactors are usually built to obtain a good
thermal neutron flux in the reactor reflector, which exists around the reactor
core. The reactor usually has many irradiation channels. These channels are
used to irradiate the samples in the reactor core by the thermal neutron flux
and gain many useful applications of the research reactor. There are many
applications of the research reactor such as: analyze the unknown samples
using the Neutron Activation Analysis (NAA) method, studying crystals
using the Neutron Scattering method, Neutron Radiography, Fuel and
Material Testing, Silicon Doping, Radioisotope Production, Boron Neutron
Capture Therapy (BNCT), Man Power Building in the fields of nuclear
engineering, reactor physics, operation and maintenance of the nuclear
research reactors.
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Abstract

Nuclear energy is often viewed as linked exclusively to electrical
power generation. However, the applications of nuclear energy are
significantly diversified beside electricity generation. Other applications
include cogeneration, district heating and cooling, high-temperature process
heating, hydrogen and alternative fuel production, transportation and
desalination. These additional applications expand the prospects of nuclear
energy notably, and enhance the benefits that can be derived from this
energy source, such as reduced environmental impact and climate change
mitigation. Interest in non-electric applications of nuclear energy is growing
for environmental, economic, security and other reasons. In this article, non-
electric applications of nuclear energy are reviewed, including
technological, environmental and economic issues of such applications.
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