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The South-U krainian 
Nuclear Power Plant. 



The Swth-Wkmbt&n Nudear 
Pww Plant, 

DXHO-YK~~UHCK~R aTOMHaR 3neKTpOCTaHUHR 
IlenwTcg OMHM u3 ~enyqux mepremecKux ;Ipennpimm 
YKP~HHM. 

 OH^ pacnonoxeHa Ha Ore YKWH~I Ha mwonucnw 
6eperax Dmnoro Lyra, rne caMa npupona co3nana 
yHHKanbHble YCJlOBHR WR CTPOUTeIlbCTBa 3iePreTUL(eCKOTO 
KolnnneKca B CocTase A3C, rHnpaenuqecKoa u 
~~~poaK~y~ynI4~lauleR C T ~ ~ ~ U H R  Tpyn~o HaAmnPyrOe ECTO, 

me 6b1 ynanocb K O M ~ ~ K T H O  pa3~ecm~b p m  ~ p y n ~ b ~ ~  

?HepreTWeCKHx o ~ ~ ~ K T O B ,  nOClpOUTb r0poJ.l Ha 50 TblCIFl 

mimenen u npu no# ucnonbao~a~b wHmmHoe KonuqecTBo 
CeJlbCKOX03RACTBeHHbIX )TORHal He npUqHHHB OulyTHlnOrO 
epena npupomoa cpene. 

Co3nanue DXHO-Y~pau~c~oro mepreTurecKoro 
KOMMeKCa CTam BOMOllleHHeM npoeKTHblX pa3pa60~0~ 
MHCTMWOB "Aio~wepronpoe~T" m "rwpo3~epronpoe~f'~ 
KoTowe npu c03na~uu HOBO~O Buna mepremqecKoro 
npennpuRruR peuunu npodnevy KounneKcHoro u 
pauuonanbHoro H C ~ O ~ ~ ~ O B ~ H H R  wepruu ~blpa6a~bl~ae~oa 
Ha arouHoa, runpo- m runpoaKKyMynupytauen CT~HUURX. 

'CTpoUTellb~T~0 A% 6bUl0 H ~ Y ~ T O  B anpf?Jle 1976 
rona. Clepe3 LuecTb ner, B ne~a6pe 1982 r., nepebla 
3~epr06~10~ Wl4HOClbtO ORHH MbWUlHOH KWlOBaTT dblll 
eKnlo4eH B mepremrecKylocucTeMy. B meape 1985ro u B 

ce~~n6pe 1989 rOna 6bll l~ nOCTaBneHbl nOn npoMblLUJleHHyl0 
HaWy3Ky BTOPOR U TpeTHA L ' ~ ~ J l n ~ ~ ~ ~ ~ ~ ~ ~ "  DXHO- 
Y K ~ ~ U H C K O ~  aTOMHOA 3J'leKTpoCTaHllUH. 

3anecm j l e ~  p a 6 0 ~ ~  A3C ewpa6o~ana u omycma 
CBOUM n o ~ p e 6 ~ ~ e m u  cebllue cTa munnuapnoe Kunosan- 
,racoe meKTpoaiepruu. 3a  TO epew Ha 6epery D x ~ o r o  
6yra sbwc cospe~eH~blEl ropon, B K O T O ~ ~ M  npoxuaaeT 
cBblue 40 T ~ I C R ~  qenoeen. 

The SoutMlkrainian nuclear power plant is one of 
the leading power enterpisis in the Ukraine. It is situated in 
the south of the country on the picturesque banks of the 
South Bug. It seems that the nature itself has created unique 
conditions there for construction of an energy complex 
including the NPP, hudraulic and hydroaccumulating plants. 
One could hardly find any other place where one could 
compactly situated some large energy objects, construct a 
town of about 50000 inhabifants and, in doing so, use 
minimum areas of arable lands without noficeable harm to 
the nature. 

The SoutMlkrainian energy complex has come into 
being from the developments of the "~bmenergoproyekt" 
and "Gidroenergoproyect" Institutes which in designing a 
new type of energy enterprise had solued the problem of 
complex and rational utilization of the energy generated at 
the nuclear power hydro- and hydroaccumulating plants. 

The erection of the NNP began in April of 1976. In 
six years, in December 1982, the first power unit with a 
capability of one million kilowatts was connected to the 
energy system. In January of 1985 and in September of 
1989 the second and third "millionniks" of the South 
Ukrainian NNP were commissioned. 

For Ten years obits operation the NNP has pro- 
duced and delivered to the consumers over a hundred billion 
kilowatVhours of electricity During this period a new Town 
was built on the South Bug banks with over 40000 
residents. 

m 
f l p u l c ~ a ~ ~ b l o ~ ~ a ~  I l n O ~ ~  

SU NPP site 



A3C BKJlHwaeT B c e 6 ~  TPH 3~epro6no~a 
eflHHHCIHOR 3lleKTPlll'leCKOfi MOUHOCTblO 1000 MBT KaXnblR. 
B COCTaBe flepBblX n B F  3~epr06 f l0~0~ - PeffTOp BB3P- 
1000, Typ614~a K-100060/1500 m reHepaTop TBB1000-4. 
T ~ ~ T H A  3Heprobno~ OCHaUeH T ~ P ~ H H O R  K-1000-60/3000 n 
reHepaTopoM TBB1000-2. 

Tennoem CXeMa CTaHUHI RBflKOHTyPHaR. nepBblR 
( ~ ~ L L ~ ~ O ~ K T H B H ~ I R )  KOHTYP BKnHwaeT PeaKTOp, CIeTblpe 
UHPKYJlRUHOHHble IleTnH C IlapOreHepaTOpaMn M rJlaBHblMM 
UHPKyJlRUblOHHblM# HaCOCaMH. 

P e a ~ ~ o p  BB3P-1000- ~ o n o - s o m ~ o ~  3HepreTmuecKmR 
KopnycHoro Tnna, c ~onoR non naBneHneM, TennoeoR 
MOUHOCTL~ 3000 MBT. 3a~ennm~ene~ HeRTpoHos n 
TennoHocnTeneM, oTBonRurmM BblnennweecR B peaKTope 
Tenno, cnyxnT 0 6 e c c o n e ~ ~ a ~  6opnposan~a~ Bona. 

B KOpflyCe PeaKTOPa. HaXOnblTCR aKTHBHaFl 30Ha, 
paCnOJlO>lteHbl KOHCTpyKTblBHble 3JleMeHTbl WR OpraHbl3aLlHH 
nOT0Ka TeflJlOHOCbITeJlR M OpraHblynp~fleHHRpeaKTHBHOCTbla 

B KaCIeCTBe TOflJlklBa HCflOnb3yeTCR ~11060060r0ule~~aR 
nByOKnCb YpaHa. 

The SU NPP has three power units, each of 1000 
MW unit power. Two first unit include a WER-1000 reactor, 
~:1000-60/1500 turbine, and TW-1000-4 generator. The 
third power unit has a K-1000-60/3000 turbine and TW- 
1000-2 generator. 

The NPP has twocircuit termal scheme. The p r i  
mary (radioactive) curcuit includes the reactor, four circula 
tion loops with the steam generators and main circulation 
pumps. 

The WER-1000 reactor is 3000 MW PWR of vessel 
type. The demineralized borated water is used as the 
neutron moderater and coolant 

The reactor vessel accomodates the core, struc- 
tural elements for organization of the coolant flow and the 
control rods. The fuel is low-enriched uranium dioxide. 

The circulation loop pipes are connected to the 
reactor vessel inlet and outlet pipes. Trough the inlet pipes 
the water flows between the reactor well and vessel 
downward to the reactor bottom, then in upward direction 
through the core removing the heat from the fuel elements 
(FE) and via the outlet pipes is supplied to the steam 

n P H l $ ~ M ~ M ~ ~ A ~  C X W A  A3G 
DIAGRAM BF THE HPP 

1-pewop, 2-naporeneparop, 3-rnas~w unptynnunomblm Hacoc, Cnomnwcarop obbema. Snaponan syp6nna, 6-rweparop, 
T~~o~p~wcarop, 8-no~peH~aTHbIfl Hacoc 1 csynenn, 9-dnorlnan obecconnsamuan ycranoewa, 10-no~newcamblm Hacoc 2 crynew, 1 1-nopwpesarenn HH~HOTO 
uasnculnn, 12-~eaaparop. 1 Snwrarenb~b~m rypbo~acoc, 14-noporpesarenn eblcatoro naeneHnn, 
1 Lcenapa~opnaponeperpeqarenb 
t -react@, 2-steam generator. 3-main circulation pump. 4-pressurizer, 5-steam turbine, 6-generator, 7-condenser, Bcmdensate pump of 1st stage, 
9-unit demineralizing plant, 10-conensate pump of 2nd stage, I 1-low-pressure heaters, 12-deaerator, 13-turMne-driven feedwarter pump, 
14-high-pressure heaters, 15-separator-superheater 



Tpydonpokonbl UMPK$~RUHOIHH~IX neredb 
npncoennnenbt K BXOIIH~IH H B~IXOIIH~IM narpy6~a~ nopnyca 
peanropa. Liepe3 exonnble n a ~ p y 6 ~ ~  Bona nocynaeT uexny 
waxro~ H Kopnycon BHH~ peaKTopa, 3areu - CHHSY eeepx 
qepe3 ~ K ~ B H ~ I O  ~OHY, OTBOI~R Tenm OT Tenno~buenRm 
3neue~ms/r83Jlos/. H qepe3 nbo(omue n a m y 6 ~ ~  nonaercn 
B naporeneparow. Temneparypa sonu Ha wone B peanrop 
PaHa 288 FpanyCOs L(enbcHfl, Ha BbKOne - 320 FpanyCOB, 

m e w e  nonu B nepnou KOHW - 160 K~C/KB.CM. Pacxon 
BOnbl 'lepe3 aKTHBHYl0 30HY C03flaeTCR rflaBHblMH 
4HPKYJlRUHOHHblMH HaCOCaMH H COCTaBnReT 80 000 
~ ~ 6 0 ~ e r p o s  0 'lac, 06beM WIIbl nepsoro KOHTYPa - 360 
K ~ ~ O M ~ T ~ O B .  OCHOBHOR KOHCT~~KTHBH~IR ~a~epwan nepeoro 
~onrypa - Hepxasemm cranb. 

O ~ O W ~ O B ~ H U ~  nepBOr0 KOHTyPa HaXOnUTCR B 

TePUeM'iHOR O~OIWIK~, BblflOnHeHHOR H3 nPWaDHTWlbH0 
HanpuxeHHoro mene306erona npu sne3annt.r~ asapumnbm 
pa3ynnor~e~nm 06opynoea~~n H rpy6onposonoe 
peaKTopHoro ornenenwn B rep~oo6onor~e nonanu3ymc~ 
Bce w o a ~ m s H u e  seuiecma,  TO ncKnmaer uxnonwue 
B OKPYX~KLUYIO cpeny. 

AKTHBH~R 3 o ~ a  PeaKTopa ~06paHa u3 163 
wecrmrpaHHbu Kaccer c TB3Jlaua 8 pa6o'tux Kaccerax 
HaXOIlMTCRnO 312lB3J!ee crepxueeoro mna,ccepnewmlcom 
u3 Cne~eHoRn~yo~~c~ ypana B Bune ~ a 6 n e ~ 0 ~  c noKpblmeu 
u3 UupKoHuesoro cnnasq maMerp TB3Jloa - 9,l MM. 

neperpy3Ka aKTHBHOR 30Hbl I~WHBBOPHTCR Ha 
OcTanoBnenHou PeaKTope, wcTaHuuoHtio, non cnoem ~onb~, 
CneuuanbHoR neperpy30'l~oR mawnnoR. Msenesennue 
orpa6ora~nb1e Kaccerbl ycranasnHeamcR B 6acceRne 
BbUepXKH~CHRTHROCTam~HOTO T~MOB~IRM~HHRT~~J !~B  
H WaHeHbm Exerorw, ocyuiecrsnRercnqacrmqnan eb1rpy3~a 
padoqmx Kaccer m3 peaKropa H norpy3~a TaKuu me 
KOflHYeCTBOM CBeXHX TOnJlHBHbIX KaCCeT. 

generators' The water temperatures at the reador inlet 
outlet are 288% and 320°C, respect#ely, the pressure ~n 
the reactor coolant pressure 1s 160 kgf/cmL. The water 1s 
pumpedthrough the core by the main circulation pumps, at 
a flow rate of 80 000 mJ/hr, the water inventory in the 
primary circuit is 360 m? The basic structural material of 
the primary circuit components is stainless stell. 

The primary circuit equipment is enclosed into the 
air-tight shell made of prestressed concrete. In sudden 
emergency depressurization of the reactor equipment and 
pipes all radioactive materials are localized inside the air- 
tight shell, which prevents their release to the environment 

The core is arranged of 163 hexagonal fuel assern 
blies containing fuel elements. Earch working fuel assembly 
has 312 fuel rods with the stacks of sintered uranium 
diox~de pellets cladded with zirconium alloy; the fuel rod 
diameter is 9.1 mm. 

The refuellingoperationsareaccomplishedwith the 
reactor shut down, remotely under a water layer by the 
special refuelling machine. The spent fuel assemblies are 
removed from the core and inserted into the fuel pond to 
remove the decay heat and for storage. 

Annually partial discharge of the working fuel as- 
semblies and chargeof the same number offresh ones are 
accomplished. 

The secondary (nowadioacbive) c~rcuit includes 
four steam generators and, 1000 MW turbine. The reactor 
coolant passing through the steam generators heats the 
secondary circuit water convertjng it the turbine. The steam 
generator under nominal operations is 1470 ton/hr. 

w 
Typ6wnnoe oTneneHlne 3-ro snepro6nona 

Unit-3 tuh ine  hall 



~ l ~ p o R / ~ ~ ~ l M l I ~ b l r \ / ~ ~ ~ l y D  WliOWl'IeTblPe 
naporeneparopa n ryp6oycrrutos~y MOUIHOC~IO 1000 MET. 
Te~n~tIOCtITenb nepeoro nonrypa, npoxonn repe3 
napOrenewropbl,ornaercsoerenno sonesrowm ~onrypa 
npespwn ee B nap, Kompun nonaercn K rypdmle. 
Ilaponpon3~onn~enbnoc~b onnoro naporeneparopa s 
noummnov pemme w6ow W C ~ T  1470 ronn B rac. 

Bce OCHOBHble 3LWIllR M COOPyXeHMR 10~~0- 
~iq~amnc~on ~TOMIIOR meKwocranum pacnonoxenu na 
reppmropnHnpombaunenHom MOW, ynanwnon or r o w  
3nepremKos H CrpoHTeneR na 3 nwnoverpa 

Ilepsb~R~sropoA ~nepm6no~nnpenc~a~nmcodoA 
ornenbw c ~ o ~ ~ ~ e p e i ~ ~ o ~ ~ e o m e ~ ~ ~ u ~ e ~ ( o R  
(POW, cownennble o 6 w  uaurrmnbwr o m v  na ma 
rypboarperara, neawaropntm omenemcew n cneunanbnw 
Kopnycov. TpernR aneprodnow coopyxen no 
~ ~ Y ( H O W  npoeKry A ~ C  BB~P-1000. r;lBnM 
~opnyc 3ne~robno~a NP3 coc~owr ns repuoodonovny 
0 6 n p o R u t p e a ~ o m ~ m ~ a c m x e n m o R m w  
repuoobonorlcn, n n-aaurot uauaana n npncrpoRn 
nenrporemmecnva ycpo~~m.  

PEAKTOPHOE OTnEnEHME nepsom a smporo 
3neprodnonos - 370 76-TU verposoe repremuecrroe 
COOpyXHMe UWlUmqeCKOR (POW CO c ~ E I W I ~ ~ K M M  

~ynonov, nocrpoennoe na ~ ~ T O H H O M  ocnosanm. WTH~R 
odonovna sbmonnena ~3 npemapHTenbHo uanplUl(ennor0 
xeneaodero~a 

PWCrOPHOE OTnEnEHME rpersem 3nepmbnona 
cocronr n3 repverqnoR racrm - mene306eronnoR 
L W W m ' l e C K O R  06OJlO'lKn CO C&PIWUMM KYilOJlOM M 

All main buildings and structures of the South 
Ukrahdan NPP are located at the site at a distance of 3 km 
from the town inhabited by the NPP operational personnel 
and builders. 

The t s t  and second power units represent two 
detached reactor buadigs of cylindriial shape, connected 
with a common machine hdl with tow turbines, deaerator 
hall and qwid buikling. The third unit has been constructed 
by the unified design of the NPP with aWR-1000. The NPP- 
3 bdding consists of an air-tightcontainmenf reactor hal 
elements located tmder the containment and the adjacent 
machine hdl and lean to for dectrotechical egu'rpment 

REACTOR W\US of the frst and second power 
vnits are 76 m air-tigtt cyiindrk buildings with spherical 
domes, erected on concrete fourtdaijons. The contaim 
ments are made of prestressed concrete. 

REACTOR HAU of the third power unit consists of 
the ai~tightconcrete cylindrical containmentwith a spherial 
dome and nowhermetic zone died into zones of "re 
stricted" and "free" regimes. 

me reactor halls accommodate the reactor, steam 
generators, main circulation pumps, pressurizer, main 
ckcuhtion circuit pipes, emergency cooling system tanks. 
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B MatuwinoM h e  nepoR ovepew 
In the unit-I machine hall 

nerepuemnom ~ O H U  - 06crpoRWu, KOTOP~R pamenena Ha 
sonu "cwroro" H " C B O ~ O ~ H O ~ O ~  pemnma 

6 peaKropnux ornenennra pa3ueuenb1: peanrop, 
naporeneparopbl, rnasnble unplcynnunonnble nacocbl, 
Kounencarop nasnennn, ~py60np0~0nbl  rnasworo 
UMpKynRuWHHOVJ KOHlyLla, eMKOClU CHCTWM aBapHRHW0 

pacxonamnsann% neperpysornan uamna, 6acceAnu 
swepmnr H neperpymn, npyroe rexnonornqecnoe 
06opynosanne. Ynpasnmne s e a  cmrevavn peanroploro 
ornenennn npou3sonmrca c 6nornoro ~ n a  ynpasnmwrr 

B MAUlMHHOM 3 M E  nepeoro n BToporo 
3nepro6nonos pacnonoxenu rypboarperaru. Ero 
KovpanosKa npe~cvarpneakr nponornnoe pacnonoxmne 
OCHOBHOrO O ~ O P Y ~ ~ O B ~ H H R  Ha Pa3flM'4HtJX OTMeTKaX 
vuwnoro 3ana pa3ueqenb1 C H ~ T W ~ I O ~ ~ C ~ ~ ~ ~ H H R ~ ~ ~ O & I  

ryp6nnu n renepampa, nacocnoe obopynosa~ne, cncreubl 
oxnaxnennn H cuasKn, cenapaToDbwlaponeDerpeBaTenn, 
Bcnomorarenbnoe 06opynosanne. Cmcreua oxnamnennn 
Konnencaropa T Y P ~ H H ~ I  repea unpnynnunonnue 
~6onposonu n 6eperosym 6nornylo nacocnym cranunm 
coennnena c npynom-omTeneu. 

B flEA3PATOPHOM OTAEJlEHMM pa3ueueno 
ocnosnoe H Bcnouorarenbnoe 06opynosanne: neawarop, 
nHTaT&Hble HaCOCb$ 3 lWb IlPOXOllRT TeXHOllON)ML(eCKU@ 
cem H cncrellu ynpanne~w paawuenu 6mrnue WTU 
ynpannennn nepnuv n sropbv 3wepro6nolcawn. 

W n n b u i  3an qwbem 3wepro6no~a conepxwr 
ryp6ormepa~op. a raKme 06opynoeanne n rpy6onposonu 
smouorar~uxreXHOrnrmecnHx~~~~~opom KOHryDa 

B rypdmnnow ornenennn 6n0Ka NO3 npuuenm p a  nosboc 
.pewmnr Bwnreuaxcm~~nnomum~mo~ rypdoreneparopa 
H ~~JlHpoBaHHR l yR6~~b l  HCnOllb3yeTCR CHHTeTH'IeCKOe 
ornecmtioeuam "OMM".Ycnewno npuMenRercnB cmcreme 
npowemyrosnon cenapaunm n neperpesa napa 
rypboycri l~o~~n I C l W 0 6 0 / 3 0 0 O c x ~ a o ~ ~ a ~ ~  Konnencara 
rpetauero napa CnrClWO Hacocauu c nylporyp6nnnu~ 
npunonou B WT nnrarmor i  sonu. 

Ha Dmno-Ynpauncwor arolaion m e n r p o c m ~ ~ n  B 

vmcne ocnosnux snanmn n coopymenw rmeercn nsa 
CEl&W!bHbD: KOPWCIYCA, reuconornrecwre nowuennn 
KOTO~W npenna3narmbl rn @om c paqwiwmsnblwn 
Cpel@MW. OHM OCHaUleHbl Cll€UM&QbHblM 06ogynoeanneu. 6 
3MX llOYeu(eHMa YCTPOeHbl CWXWJlbHbE XDiWWWM IllW 
P~HOaKTHBHblX OTXOIIOB. 6 6n0Ke C~eUBO~OO'iMCTKH 
npow3~op)trcn orwcnca scex npombnunennux CTOKOB. 

rbH 3TOM O'IHUleHHaR BOna BHOBb B03BpaulaeTCR B 

UHKn H HCnOIlb3yeTCR nnfl nOnnHTKH OCHOBHblX 

TexnonornrecKw KOHTYPOB. Cneu~opnyc nepsoro n Broporo 
~ e p r 0 6 ~ 0 ~ 0 ~  nocrpoen ~3 mene306eronnb1x noncipy~un~ 
H npHuuKaer K rnasnouy nopnycy nepBoR orepew. %mine 
cneunopnyca rpersero s1epro6noaa pamonomeno B 300 
u e m  or rnaunoro Kopnyca 
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refuelling machine,fuel pond and other process equipment 
All systemsof the reactor hall are controUed from the main 
control room. 

In the MACHINE HALL of the first and second units 
the turbogenerators are accomodated. The hall layout 
envisages longituninal arrangment of the main equipment 
At different elevations of the machine hall are located the 
turbine and generator service systems, pump equipment 
cooling and lubrication systems, separatorssteam super- 
heaters auxilary eguipment The turbine condenser cooling 
system is connected with the cooling pond via the cucuk 
tion pipes and the riverside pump station. 

In the DEAERATORHALL is accomodated the main 
and auxiliary equipment deaerator, feed pump$ here the 
process nets and control systems pass and the control 
rooms of the Cst and second power units are located.The 
MACHINE HALL of the third power unit contains the 
turbogenerator and the equpment and pipes of the auxiliary 
process systems of the secondary circuit 

In the turbine hall of power unit 3 some new 
solutions have been used. In the lubrication systems of the 
turbogenerator bearings and turbine control synthetic fire- 
resistant oil "OMTI" is used. In the system of intermediate 
separation and steam superheating of turbogenerator K- 
100560/3000, the scheme SPP-1000 with hydraulicaiiy 
operated pumps is successfulty used for evacuation of 
heating steam condensate to the feed water system. 

SPECW. BUILDINY. In addition to the main building 
and strucwes the SouthUkridnian NPP has two special 
buikliis with the technological comparbnents for radimac- 
live material handling. They have specialized equipment 
These comparments accomodate special storages for 
radioactive wastes. The water puriiiation system is used 
for pwaicatian of all station sewage. The purified water is 
returned to the cycle and used for makeup of the main 
process circuits. 

The special building of power units 1 and 2 is made 
of concrete structures and is adjacent to the main building. 
The special building of u n l 3  is at 300 m from the main 
building. 



Ynpaenenue AX coreraer B cede UeHrpanuaosaHHbm 
KOHTpOnb, nHCTaHUHOHHOe YnPaBneHUe OCHOBHblMW 

TeXHOnOrHVeCKHMH npoueccaln H asroMarHrecKoe 
perynHposaHwe. 

npoqecc ynpasneHwq 6blcrpoe rauenue UenHoR 
peanumu, a ratme nonuepmaHHe peaKropa B KpurmqecKom 
COCTOUHHH OcyuecTBnuercu OpraHaMH CHcreMbl ynpasneHHu 
H 3auuTt.l (CY3) - n o r n a u w u w  HeRTpoHbl meuenrauu. 
npoqecc perynHpOBaHMfl M O ~ H O C T H  DeaKropa HnH 
npenpauenun uenHoR peanumu ocyuecrsnuercn nyrem 
BblBelIeHHU WIH BBeneHHR B aKTWBH)'lO 30HY nOrJlal4aKXllUX 
meMeHroB. 

3anac PeaKrusHocru Ha BblropaHue ronnuea 
(06ecneqe~He aanaca romwaa Ha nepuon pa6orb1 peaKropa 
no neperpy3~~)  Komnencupyercn ~ O P H O A  KmcnoroR, 
pacrsopeHHoR~ rennoHocHrene nepeoro KoHTypa. KonTpanb 
33 napaMemamu RnepnOR naponpo~3~onnue~ ycranoeKn, 
~~P~TYP~HHHOR YCTaHOBKH H ~~KTDUYeCKOrO 0dOpyROBimUfl 
OcyuecTBnuercu c ~ ~ O ~ H O I O  uura ynpasneHwu (6LUY). 

8ce OCHOBHble nWUeCCbl pa60lbl o ~ o ~ ~ ~ o B ~ H H F I ,  

BKnlCHaR H nYCKOBble, aBTOMaTH3UPOBaHbl. K O M ~ ~ ~ K C H ~ U  
~ B T O M ~ T H ~ ~ U H U  OcnoBHoro H BcnoMorarenbHoro 
O ~ O ~ ~ ~ O B ~ H H U  C HCnOnb3OBaHUeM HH@OPM~LIUOHHO- 
BblqUCnHTenbHbM MalllHH O ~ ~ C I I ~ S H B ~ ~ T  aBTOMaTHYeCKHR U 

B ~ ~ S ~ I B H O R  KoHrponb rexHonormrecKux napaMerpoe, 
BblllHCneHHe TeXHMKO-3KOHOMHYeCKHX nOKa3aTeneR U 

un~symperncrpauwmo~~no~e~un napaMerpoe or  HOPM~I. 

06pa601a~~aU u~@opmaumn o C ~ C ~ ~ R H H H  3 ~ e p r o 6 n 0 ~ 0 ~  c 
BMqmcnHTenbHoro ueHrpa nepenaercu Ha nwcnneu, 
ycraHoeneHHble Ha 6UY, B sme OCHOBH~IX napamerpoe H 

On~MU3aUUOHHblX PeKOMeHRaUUR no H3MeHeHUn PeXUMOB. 

The control systems of the NPP involue centralized 
control, remote control of the main technological proc- 
esses, and automatic control. 

For the NPP operation control, termination of the 
chain reaction as well as maintainingthe reactor critical the 
control and safev rods fleutron absorbing elements- are 
used. The reactor power control or termination of the chain 
reaction is accomplished by insertion of the absorbing 
elements into or their withdrawl from the core. 

The burnup reactivity margin (fuel inventory for the 
period of reactor operabon till refuelling) is compensated 
for the boric acid dissoived in the reactor coolant The 
parameters of the medear steam supply syslem, steam 
turbine plantand electric equipmentaremonitoredfrom the 
main control room. 

All main processes of equipment performance 
including the startup, are automated. The complex 
automalization of the main and auxiliary equtpment with use 
of computers ensures automabc monitoring of the process 
parameters, computabon of the technoeconcmic ~ndices 
and digital recording of parameter tiviation from the normal 
value. The information on the power unit states is trans- 
ferredfrom the computer center to the main control room 
d~splays in the form of the main parameters and optimizating 
recommendations for changing the operation condition. 

Unit-2 control roc 
I 
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B ~ c n n y a r u p y e u b ~ e  ~ep ro6no~n  H ) m ~ o - Y ~ p w n c ~ o R  

aTOMHOR 3lleKTpoCTaHqHH OTBeqaIOT UeXllyHaPOflHblM 

r p e 6 0 ~ a ~ m  WepHom H panmaumoHHoR ~ ~ ~ O ~ ~ C H O C T H .  

KamnblR 3 n e p r o 6 n o ~  060pyjl0BaH TpeMRCinrOCTORTenbHbIMH 

cmcremaMm 6e30nacHOCM, Koropb le  pa6orann B nla6blx 
ycnoswm ~ n n o ~ a n ~ 3 a q ~ w  pwoanwsnoro rennonocmrenn 
0 6 0 p y n o ~ a ~ b 1  cneumanbnble renewsectcue noueuen lm,  a 
3 ~ ~ W I , C O O ~ X e H U R H O C H O B H O ~  obopynoeanne BbMOIlHeHbl 

C YWTOM CeRCMH'lHOCTH W O H a .  Ha CTaHUUH IIOCTORHHO 

IIDOBOnRTCR p a 6 0 T b l  f l5 l  IIOBbllUeHHR HaReXHOCTH H 

6 e 3 o n a c ~ o c w  %epre rwqecKom 060pynosan~n. 
6 e 3 0 n a e n a ~  pa6ora 0 6 c n y m ~ e a ~ u e r o  nepconana, 

n p e n o T B p a u e n u e  B p e n n o r o  8 0 3 n e R c ~ e u n  A3C Ha 

o lcpymalaulym cpepy 06ecnese~bl KounneKcou  y c r p o R c r s  n 
CHCTeMbl PWaUHOHHOR 3aUHTbl. PeaKlopHaR YCTaHOBKa C 

060pynoea~~e~ nepeoro KdHTypa y c ~ a n a s n H B a e T c n  B 

S~YIHTHOR 060n04Ke, P~CSHTMHOR Ha ~ 3 6 b 1 r o r ~ o e n a ~ n e ~ ~ e  

4 K~/CM.KB. P a 3 ~ e u l e H H e  060pynosa~w~ P~HOaKTHBHOrO 

~ o ~ ~ y p a  A X  B rep~em~~onobonosre n o n H o c w w c n n K u a e r  

n p R M o e  nonananue panmoaKTuBHb lx  3 n e u e ~ ~ o ~  B 

O K W X a K W D  C P W  

Bce n p o ~ 3 ~ o n c r ~ e ~ n b l e  noueuenmq c s r t s a n ~ b ~ e  c 
p a 6 o m R  p e w m p n o R y c w o s K H ,  ~ a x o ~ ~ ~ c ~ n o n n o c m m ~ ~ b a n  

KOHTponeM C aBTOMaTH'leCKOR BbinaqeR ~peRYllPeP.HTellbHblx 

cnmanoa. M H @ p ~ a t l H n  no P ~ ~ H ~ U H O H H O M Y  COCTORHH~ 

noMeueHuR H cucreu B b n a e r c n  n a u H r e n 0 3 ~ ~ e ~ ~ ~ s e c ~ o r o  

KOHTpOnU. P a 6 0 ~ b l  no 0 6 C n y X t l B a ~ H I O  H PeMOHTY 

060pyjl0BaHHR aroMnoR 3neKTpocranuwH BeRyrcR non 
KOHTpOneM ~ I l ~ X 6 b l  il03HMeTPUY o c y u e c m m e t i  CBOlO 

neRTenbHOCTb B COOTBeTCTBHH C PeKOMeHllalIHRMH 

M e x n y n a p o n n o R  KOMHCCHH no 3 a ~ w ~ e  OT P ~ ~ H O ~ K M B H ~ M  

HanyyeHm. 

Bee panHoaKweHble sonb~ Ha A X  n o n B e w a n n c n  

nepepador~e H a  ycranostiax c n e u e o n o o s u c r K u .  

P ~ ~ H O ~ K T H B H ~ I ~  OCTaTKH ~ 6 p a C b l B a l O ~ ~ R  B XpWHnHUe 

XHnKHX OTXOnOB. B~HTW~RUHOHHMR B03tl)'X H3  BCeX 

~OMel l leHHf i  O'IHUaeTCR B CIlWHallbHblX YCTaHOBKaX. 

O v v l u r e ~ n b ~ n  or p a n ~ o a ~ ~ u s n ' m  npumecen s o 3 l l y x  

eb16pacb1eaercn v e p e 3  ~ 6 b l  B~ICOTOR CTO MerpoB. 

~ C T O R ~ H ~ J ~ O ~ U W T P H ~ ~ C K ~  KOHTPOJlb3aBH€iUHeRCpeIIOR 

B K O H ~ n H W e M O R  3 0 ~  KWlOMelpOBOR 30He IiOnTBepW@eT 

OTCyTCTEUe B W O r O  B O ~ ~ R C T B M R  Ha  O K W X a l W Y l U  

CpenY. 

B na60paTop~~ ACY 

In the Automatic Control Laboratory 

En na D Y  A3C 
repes 
Taunbl~cnoe 
~ o n o x p a ~ u n u ~ ~ e  

View of SU NPP 

Workers of the Environment Control Laboratory 
are taking samples 



The power unit operated at'the South Ukrainian 
nuclear power plant meet the international nuclear and 
radiaton safety requirments. Each power unit is provided 
with three individual safety systems which operate under 
any conditions. There are special leak-light compartments 
intended for localization of the radioactive coolantThe 
buildings, structures, all main equipment are designed 
taking into account the site seismicily. Operations for 
increasing the reliablity and safety of the power equipment 
are continuous carried out 

A complex facilities and radiation protection sys- 
tems are used for safe work of the operational personnel, 
prevention of hazardous effect of NPP on the environment 
The reactor plant and the primary circuit equipment are 
inclosed into the containment desined for excess pressure 
of 4 kg/cm2, which prevents the radioactive elements from 
direct releasing to the environment 

All production areas connected with the reactor 
operation, are under continuous control with automatic 
delivery of warning signals. The information on the radiation 
conditions of compartments and systems is passed to the 
radiation monitoring displays. Operations of maintaining and 
repair of the NPP equipmentare carrid out under the conrol 
of radiation monitoring service acting in accordance with 
the recommendations of the International Commission on 
Radiological Protection. 

The radioactive water is subject to reprocessing on 
the water purification facilities. Radioactive wastes are 
dischanged into the liguid waste storage. The air exhausted 
from all the compartments is purified in specialfacilities.The 
decontaminated air is discharges through a lOOm high vent 
stack. The continuous radiation monitoring of the emironmet 
within the 30 km controlled zone shows no hazardous 
environmental effect 

B na60pa~op~b-1 stielunea 
AOSHMOTPHH. M C C ~ ~ A O B ~ H H ~  
SaMepOB B 30-TH HHJ~OM~TPOBOH 30Hbl 

In the Environmental Radiaion Monitor- 
ing Laboratory. Treatment of measure- 
ment results from the  30km zone 

Bmg HP p. KXHlwH 6yr . , 
View of the South Bug 



g e c e n o n p o s o ~ m s p e u ~ ~ ~ ~ ~ o ~ r o p o ~ n e  
nem cTpomreneM H auepremuos - 

Children of builders and plant personnel have 
good time in the Playing C a v n  

I 

T~~uI~~IKcKOM, K o n c ~ a n ~ ~ ~ o ~ c ~ o ~  M AneKCWWOBCKOM 
~onoxpannnulu(ipl Pacnmmenwe ma pa31~~nbix yponnm 
KmHble B O W  ll03BONnU KOMnIleKCHO llUIOnb80BaTb 
3anaCbl BO~ll l5lOXn~€lircI1KOWWCaTOpOB ryp6MllA%, 
mnpoanltyuymposannu m npon3~oncrea nearpoawnm B 

nmtonov pexwve n perymposanne cmKa WKM IOmnuR Qr. 
rlo rpe6o~annm 06qeersennocm coopyxen~e 

0 6 b e ~ ~ o s  runpo3nepre~m'lec~oro nasnarennu 6 w o  
npocranosneiio. Ilepepa6omnnbla ~TWHWHMA npoewr 
CTpOHTenbCTBa O ~ ~ ~ K T O B  3HeDrOKOMnneKCa 
npenycMarpHsaer eson s nemcrsme arperaroe TawnblKcKoR 
T A X  U A~~KC~~HP.~OBCKOR rX. 

Swimming pool in the "Olimp" Sport 
complex 

The desim of the SouthUkrianian enerav comdex 
hsaged erecgnof the ~~~,hydro;and hydro&muhting 
plants on the common site on the banks of the Tashlyk, 
K o ~ l i n o v ,  and Aleksandrov water reservoirs. Large 
ponds situated at different elevations permitted the water 
reserves to be simultaneously used for cooling the NPP 
hrbine condensers, hydroac~umulating and electricity pro- 
duction in the peak regime, and control of the South Bug 
flow. 

Meeting the puMic clabs, construction of the 
hydraulic power objects was suspended The improved 
project of construction of the power complex object 
envisages putting into operation the aggregates of the 
Tashlyk NPP and Aleksandrov hydroelectric plant 



I nsopeu nynbmbt H T~XHHHH '3nepre~nn~. 

Palace of Culture and Technique "Energetik". 

B o 6 e a e ~ n o ~  sane npocl,nnan~opnR "Mcnpa". 

In the cafeteria of the after-work sanatoriur 
I 

In the green-house complex of the 

ropon wqenmos n crpanreneu Ol(tnoynpannclt 
CrpaWR OnnoBpeMenno CO CrpaUTellbCTBOM O ~ ~ ~ K T O B  

ocnosnoro npon3mcrea 3a no spewna6epery Oxnoro 
6yra co3nac coepemennm ropoa B noropom nocrpaello 
c w  600 mcm KBanparntu merpos mmR n n o m ,  
co3nana neo6xoruola~ cen yve6nba 3anene~wn, neTcltK( 
moon, npennplRTnR 6uroeom, menuunnucoro n ltynbrypnoro 
06cnymnnann~ 

Crponrenn U 3KCnll)'aTWHOHHHKH A X  C nepBbM 
IlHeA nmenn BOSMOXHOCT~ ~ O C ~ ~ H T ~ G R  B bnaroyc~poennbix 
O~UI~XLITHIO( M XWMX nOMaX. 

CXaTble CWKH B ~OXHO~KWHCK~ 6~ 
nocrpoenbl coepevennue A s o m  nynbrypbl M TexnHnn 
"?ineprern~", CnOpTUBHUR Komnneltc "Onnun" c 
rpennpoeo~num~, w p o s w  nnouwwa~~ n craanonom na 5 
w m  rpnreneq wononemnun uwrp, rne c o w  Bce 
ycnoswn MR opannaww nocyra n or- womnexn. 

Y~Snan 6a3a vecrnom npo@cuconanblco- 
Tewweworo pnnnqa ncnorn3ye~c~ rn ~OPIOTOBKM 

ClleUHanMCTOB JllM pa60Tbl Ha aTOMHOR CTiWUH)I, B 

c~pon~enbnux oprann3aum, npennpnnmm n cwpe 
06cnymmaml~ pemona. 

&~pa60rnn~o~npon3,~0nc~~ennoro 06bemen~n 
nocrpoen canaropnn- npo@nna~~opnn "Hc~pa", 
HCnOflb3YeMblR B ~PO@J~~KTH~(~CKYIX Uena M R  nePC0~dna 
aTOmnOR cranuw H 03nopo~nenn~ wenon HX CeMeR. 
3altaII'I~Bael~Il CWMTeUbCTBO 6a3bl OTPbO(a H ReTCKOrO 
narep na 6epery 'iepnoro mow 

The town of Yumoukrabrsk built for setlling the SU 
NPP personnd and builders was constructed simultane 
wsly with erection of the main producwn objects. For this 
time a modern town had been constructed on the bank of 
the Soulh Bug with over 600 OW mZ residential area, 
schools, kindergartens, consumer, health and culture 
service establishments. 

The NPP bulders and personnel had the possibilii 
to seffle in comfortable hostels and dwelling houses in the 
very begining of NPP construction in short terms the up to- 
date palace of Culture and Technique "Energetik", sport 
complexuOEmp" with training and sport game grounds, and 
a stadium for 5000 spectafors, you the center with all 
necessary conditions for organization of leisuere time and 
recreabon of young people. 

The trairing base of the local professional school is 
used for training specidists for work at the nuclear power 
plant, construction organizations, consumer senices of the 
renion. - 

For the workers of the production complex the 
sanatorium "Iskra" has 
tion service and recr 
families. Construction 
camp on the Black Sea 
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