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Development of the first ninh thuan nuclear power plant projects at Vietnam electricity (EVN)
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Vietnam has been considering to develop nuclear power for peaceful purposes based on modern,
verified technology since 1995, and firm proposals surfaced in 2006[1]. However in January 2014 it was
reported that Vietnam had decided to delay construction by six years[3].

The race to diversify beyond its primarily Hydro and Coal energy mix, is driven largely by the
country's growing energy demand, which is expected to increase annually by 16%, i.e. from 16 GW
(2010) to 30 GW (2015). Another factor is the challenges it faces in identifying new suitable hydro power
project sites[2]

Its first ever nuclear power projects will be implemented in two major sites in Ninh Thuan
Province. The 4 X 1000 MW Ninh Thuan 1 site[4] at Phuoc Dinh, will be built in collaboration with
Russian State company - Atomstroyexport, and will set the stage for the foundation of Vietnam's first
ever nuclear power plant unit (estimated completion - 2020). The Japanese consortium - JINED will
construct the second site - 4 X 1000 MW Ninh Thuan 2 at Ninh Hai district.[5]

The Ninh Thuan 1 Nuclear Power Plant (NPP) is a planned nuclear power plant at Phuoc Dinh in
Thuan Nam District, Ninh Thuan Province, Vietnam. It will consist of four 1,200 MWe VVER
pressurised water reactors. The plant to be built by Atomstroyexport, a subsidiary of Rosatom. It will be
owned and operated by state-owned electricity company EVN. Fuel will be supplied and used fuel will be
reprocessed by Rosatom. The feasibility study will be carried out by E4 Group.

The plant will be built based on a nuclear power development plan, approved by the Vietnamese
government in 2007. In 2009, Vietnam's National Assembly approved a resolution on investment policy
for the project. On 31 October 2010, Vietnamese government and Rosatom signed a construction
agreement.

Works to prepare the construction site started in December 2011.[4] Construction to be start by
2014 and the first unit to be commissioned by 2020.[1] The construction is financed by the US$8 billion
loan from Russia. Unit 2 will be commissioned in 2021, unit 3 in 2023 and unit 4 in 2024[6].

Pic.1 Location of Ninh Thuan 1 Nuclear Power Plant

The 1 GW reactor unit no. 1 at Ninh Thuan 1, will be commissioned and connected to the
national grid by 2020, which at that time will represent 1.5% of the projected total output of 52 GW. In
June 2010, Vietnam announced that it plans to build 14 nuclear reactors at eight sites in five provinces by
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2030, to satisfy at least 15 GW nuclear power (i.e. 10% share) of the estimated total demand of 112 GW.
An ambitious strategy to increase the nuclear share to 20-25% by 2050 has also been outlined.

The initial schedule was for construction start in 2014 and operation from 2020, but
commencement has been delayed to 2017 or 2018. Experts said that the delay will help Vietham have
more time to prepare carefully for the project, particularly human resource training. Vietnam has sent
many students to study nuclear energy in Russian and others countries to meet the needs of experts for
projects NPP and the atomic energy projects later.

Pic. 2 Perspective of The Ninh Thuan 1 Nuclear Power Plant

Quantity
Major fields (person for 2 Implementation arrangement
NPPs
1 | Nuclear power 420 -198 students studied in Russian since
2 Nuclear physics + Nuclear 80 2006 will graduate from 2013, in which
engineering 100 will work for EVN
3 | Chemical engineering 64 -Graduated 2 years before COD to go to
Control and automotive the training enter at the NPPs.
4 techniques B -Prioritizes are the local students in Ninh
Electrical + Mechanic Thuan and the neibouring areas.
5 | electronics + Mechanics 140 - Abroad training: in nuclear power
techniques related majqrs prinf:ipally for Ninh Thuan
6 | Information technology 16 2NPP. (15 in Tokai-Japan)
- Indigenous training: for the trainees
7 | Other 142 who work in Ninh Thuan 2 NPP and the
technicians for 2 NPPs
Total 884
Pic. 3 Training Human Resource Project for Ninh Thuan 1 NPPs
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IMoay4yenue MmaTepuaJioB A5 sifepHoii TexHUKH B peskume CBC ¢ nmpeaBaputebHoii
MeXaHUYeCKOil aKTHUBaLHel IMXThI
Kacamxun /1. /1., Kysneyos M.C., Yypcun C.C.
Hayuonanenwiti uccnedosamensvcruii Tomcxuii norumexnuveckuii ynusepcumem, 2. Tomck, Poccust

B Hamie Bpemsi Ooibloe 3Hau€HHE MMEET CHHTE3 HEOpraHMYecKHX BeriecTB. J[ms aroil memm
CYIIECTBYIOT OOLICNPUHSTHIE TEXHOJOTUH METAJUTypPTHH, MOPOIIKOBOH METAITyprHH, KepaMH4YecKoe
MpOU3BOACTBO W  Jpyrue. OpHOM M3 aNbTEPHATUBHBIX TEXHOJOTUH  SBISIETCA  TEXHOJIOTHSA
caMopacIpoCTPaHSIOIETocs BeICOKOTeMIepaTypHoro ciuaTe3a (CBC).

Cymnocts MeToga CBC coCTOUT B TOM, 4TO B pe3yJIbTaTe JOKAIbHOTO HHUIIMUPOBAHUSI pEaKLUU
B TOHKOM CJIO€ WCXOJHOW IMUXTHI PEarcHTOB, HAXOISIIMXCS B TBEPIOM COCTOSHHH, (POHT TOPCHUS
CaMOIIPOM3BOJIFHO PACIIPOCTPAHSACTCS IO BCEH CHCTeMe Oiaromaps TEIUIoNepenadd OT TOpSIuX
MPOAYKTOB K HE HArpeTbIM HCXOAHBIM KOMIIOHEHTaM, B KOTOPBIX TaKXe HHHUIMHPYETCS peakuus
roperus. I[Iporecc momyueHus KoHeuHoro mpoaykra B pexuMe CBC umMeeT psa npeuMyIecTB IO
CPaBHEHHIO C TPaJUIMOHHBIMH METOJaMH IE€YHOI'0 CHHTE3a MAaTepUalIoB: OTCYTCTBHE INOTpeOIeHUs
NIEKTPO’HEPTUU  JUI  IMOJJEp)KaHUS  HEOOXOOMMBIX  TEMIIEpaTypHBIX  PEKUMOB;  BBICOKas
MIPOU3BOUTENHLHOCTD; BBICOKASl YMCTOTA MPOJIYKTOB; YIIPABIAEMOCTh mporeccall].

Ho ectp npobieMa 3aMEHUMOCTH TPaJUIIMOHHBIX TeXHOJIOTHIl Ha CBC-TeXHOIOTHH, TaXe SCITH
nponyktsl CBC 00naaroT JIy4iiiMy CBOMCTBaMHU 1O CPAaBHEHHUIO C TPaJULIMOHHBIMU NPOAYKTaMu. B
TIOJTHOH ke Mepe npenmytnecTBa MeToga CBC MoryT OBITh peaan30BaHbl PU PEIICHUH TAKHUX 33134, JJIs
KOTOPBIX HE CYIIECTBYeT TPATWIMOHHBIX TeXHoJormid. Hampumep, monydeHne KpymHOTaOapHUTHBIX
TBEPAbIX CIJIAaBOB M u3AeNud u3 HuX. Crnekarb KpylHbIE W3JEIMsS pa3MepaMd B HECKOJBKO AECSTKOB
CaHTHMETPOB TPAKTHYECKH HEBO3MOXKHO, IIPECCOBaTh B HArpeBaeMbIX Ipecc-(hopMax — JOpOro H
cinoxno, a mpu CBC 3arotoBka nro00ro pasMepa MOXKET OBITH pPaBHOMEPHO pa3orpeTa TEeIUIoM,
BBLICJISIFOLIUMCS B X0/1€ XUMHUECKON peaklny, 10 BEICOKOH TeMnepaTypsl[2].

AKTyaqpbHOCTh pabOThI 3aKIIOYAeTCd B OTCYTCTBHH /0 HACTOAIIETO BPEMEHU KOMILJIEKCHBIX
HCCIIEIOBAaHUH TIPOIIECCOB CHHTE3a MaTepHajoB HAa OCHOBE MUOOpHAA THTaHA C JOOABKOW HUKEIS H
AITIOMUHUS U3 KOMIIOHEHTOB MPEABAPHTENHHO IOABEP)KEHHBIX MEXaHHYECKOW akTuBamuu. Pa3paboTka
(PU3NKO-XMMHYECKHX OCHOB TEXHOJIOTHH IOJYyYCHHMS TAKHUX MaTEpHaliOB IO3BOJUT IIeJICHANPABICHHO
CO3/1aBaTh U3JIENINA CO CTAOMIBHBIMH IKCIUTYaTallHOHHBIMU XapaKTepucTUKaMu[3].

B Hactosmee Bpems B CBC-pexume mosiydeH psJl NEPCHEKTUBHBIX MarepuasioB. [Ipu sTom
OTpeNeNIeHl HEKOTOphIe 3aKOHOMEPHOCTH TIPOIIECCOB TOPEHHS M CTPYKTypoOoOpa3oBaHUS B
MOPOMIKOOOPa3HBIX CMECAX XHUMHUYECKUX OJJICMEHTOB IPH PAa3JIMYHBIX pPEXHMaxX IMpeaBapUTeIbHON
MOATOTOBKH MCXOJHOM. BMecTe ¢ TeM oHO# U3 KiroueBbIxX mpobieM CB-cuHTE3a B CIIOKHBIX CHCTEMax
SIBIISIETCA MHOTOCTaJUHHOCTB INpOLEcca CHUHTE3a, BCIEACTBUE UEro B CTPYKType KOHEYHOTO MPOIYyKTa
MOT'YT 00pa30BbIBAThHCS JOTOJIHUTENBHBIE (ha3bl, T.€. 00pa3yeTcsi MHOro(a3Hbli KOHEUHBIH MPOIYKT.

B cBs3u ¢ 3TUM BO3HHKaeT HEOOXOAMMOCTH PAacCMOTPEHHs CHOCOOOB YIIPaBICHHS peakIuen
CHHTE3a Ha PA3NIMYHBIX €r0 CTaaAuAx (MOJTrOTOBKA IIMXTHI, CHHTE3, jJoropanue). OmgauM u3 Haumboee
MEPCIEKTUBHBIX METOJIOB YIPABJICHUS pEakIfel CHHTEe3a SIBISETCS YIpaBIeHHE HA CTAAWH HMOATOTOBKH
IIUXTHl MCXOIHBIX PEareéHTOB, K KOTOPOMY MOXHO OTHECTH TIPEIBAPUTEIBHYI0O MEXaHHYECKYIO
AKTUBAIHIO [ITUXTHI.

CyTp MeTo/la MEXaHOAKTHBAI[MM 3aKII0YaeTcsd B pPeJaKcalyy, HPUKIaasIBaeéMod K 00pasiy
MEXaHNYECKOH HEPrHU 4Yepe3 pa3iIMyHble KaHaIbl, CPEJH KOTOPHIX CTOUT OTMETHThH Ae(OpMaIHIo U
paspyllieHHe TBEpAOro Tejla IMyTeM HaKOIUICHHS TOYEYHBIX JeEeKTOB M Auciokanuii[4]. DToT MeTox
OKa3ajJcs MOIIHBIM HHCTPYMEHTOM, MO3BOJISIONIMM HE TOJIBKO TIIOJy4aTh OOBEKTHl C JIMHEHHBIMU
pasMepaMu B HHTEpBaJie OT JECSITKOB MHMKPOMETPOB JO €AMHULl HAaHOMETPOB, HO U YIPaBISTh
(u3MYECKMMH CBOWCTBaMHM 3THX OOBEKTOB B mpouecce npurotorieHus. C ImOMOIIbI0 MeToxaa
MEXaHOAKTHUBAI[MH MOXXHO YCKOPUTHh XUMUYECKHE PEaKIMH MPH CHHTE3€ TBEPAO(ha3HBIX COCTUHEHUH HE
TOJIBKO M3-3a YBEJIIMYEHMsI MX YACIbHBIX INOBEPXHOCTEH, HO M 3a CUET W3MEHEHHUS HX DPEAIbHOU
MHUKPOCTPYKTYpHL. VIMEIOTCS B BHAY W3MEHCHHS KOHICHTPAIWH Pa3IWYHBIX OE(PEKTOB, MEKATOMHBIX
PacCTOSHUN M YIJIOB CBSI3U, & TAK)K€ M3MEHEHMs, POUCXOAAIIUE HA aTOMHOM YPOBHE NOJ AEHCTBHEM
CUJIOBOTO TOJISL.
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