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Ha xusonucHom 6epery peku lNpunate coopyxeHa nepsas ouepeab YepHoObINbCKOM
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aTOMHOM 3neKTpocTaHuum, oaHon u3s kpynHenwnx 8 CCCP u Espone.
YepHobbinbckaa AJC ¢ KaHANbHLIMM YPAH-TPA(PUMTOBLIMM KUMALLMMM PEaAKTOPaMM
mMowHocTbro no 1000 MBT (anekTpuueckux) ABnaeTca O4HOW U3 CEpU CTPOALLIMXCA
ATOMHbIX CTAHLUMWA TAKOro TUNQA, Ha KOTOPbIX B 6yayuwiem 6yaeT npousBoaUTbLCA CyLecT-
BEHHAA 4acTb 3neKTpo3Hepruun B EBponenckon uactu Coserckoro Corosa.

CHERNOBYL NUCLEAR POWER STATION

Thefirst line of the Chernobyl nuclear power station, which is one of the largest plants
in the USSR and Europe, has been constructed on the picturesque riverside of Pripyat.
The Chernobyl NPS using channel-type uranium-graphite boiling water reactors, each
of 1000 MW capacity, is one of nuclear power plants of the same type at present under
construction. In future, they are to produce an essential part of electricity in the
European area of the Soviet Union.




ONMUCAHMUE
UEPHOBbIJTBCKOM A3C

Ha nepsoii o4yepean YepHobbinbckoir ASC ycra-
HOBNEHO ABA KaHanbHbix peaktopa Tuna PBMK-1000,
B KOTOPbIX 3aMeAnuUTeneM HeWTPOHOB ABNAETCA rpa-
¢UT, @ TENNOHOCUTENEM — KUNALLAA BOAQ.

Mpu npoekTupoeanun YepHobbinbckoit ASC bbinu
yuTeHbl MHOroneTHui onbIT paspaboTku M 3kcnnya-
tauum B CCCP kaHanbHbIX YpPaH-rpauUTOBbLIX peak-
TopoB 6onbluoi MowHocT Ha Benospckoint ASC um.
N. B. KypuaTtoea, Cubupckoit, Jlenunrpaackoit u Kyp-
ckoit ADC, a TakxKe COBpeMeHHble AOCTUXKEHUA AAep-
HOW TEXHONOrun U MaTepuanoBefeHUA.

YepHobbinbckaa ASC — CTAHUMA OAHOKOHTYPHOrO
TUNA: nap, noaaeaeMblit Ha TypbuHbl, obpasyeTcs He-
NOCPeACTBEHHO B PEaKTOpe Npu KUNEeHUU NPOXOAALLEero
yepes Hero TennoHocutens. B kayecTee TennoHocu-
TeNnAa Mucnonb3yeTcA obblYHAA BOAAQ, UMPKYNUpYHOLLASA
NO 3AMKHYTOMY KOHTYpPY; KOHAEHCaTOpbl TypOuH oOX-
NAXAaroTCA BoAoM npyaa-oxnaautens. [lepsas oue-
peAb CTAHUMMU BKNKOYAET B ceba ABA 3HEpPreTUYeCcKuXx
6noka anekTpudecko mowHocTbio 1000 MBT kaxabli
C pasaenbHbIMWU MOMELLEHUAMU ANA PeaKTOpOB, BCMO-
MoratenbHoro obopyAoOBAHUA, CUCTEM TPAHCNOPTH-
POBKM TOMMMUBA U NYNbTOB YyNpABNEHUA PeaKTOpaAMM, C
obW MMM MALIMHHBIM 3A7IOM U NOMELleHUeM ANs raso-
OYMUCTKU U CUCTEMbI NOArOTOBKU BOAbI.

B kaXAbli aHepreTuyecknii 6NOK BXOAAT peakTop
PEMK-1000 ¢ KOHTYpPOM UMPKYNAUUM U BCOMOraTenb-
HbIMM CMCTEMAMMU, NAPOBOW U KOHAEHCATHO-NUTATENb-
Hbl TpakTbl u Ase Typbunbl K-500-65 c TypboreHepa-
Topamu MowHocTbio no 500 MBT. Tennosas MOWHOCTB
oaHoro 6noka ASC 3200 MBT, anekTpuuyeckas — 1000
MBT, 100 Mkan/y Tenna oTbuparoTCA ANA OTONNEHUA.
[laBneHue HacbiuleHHoro napa nepea TypbuHon 65

Krc/cm?,

DESCRIPTION
OF THE CHERNOBYL NPS

The first line of the Chernobyl NPS includes two
PBMK-1000 channel-type reactors in which graphite is
used as neutron moderator, and boiling water as
coolant.

The experience gained during many years of the
development work and operation of large channel-type
uranium-graphite reactors in the USSR at the Be-
loyarsk NPS named after |. V. Kurchatov, Siberia,
Leningrad and Kursk NPS, along with recent progress
in nuclear technology and materials studies has been
applied in designing the Chernobyl| NPS.

The Chernobyl NPS is a single circuit system: steam
fed to turbines is produced directly in the reactor due
to the boiling of the coolant circulating through the
reactor. Ordinary water is used as the coolant, which
circulates in a closed loop; the turbine condensers are
cooled by the coolant pond water. The first line of the

station includes two 1000-MW power units. The
reactors, auxiliary equipment, fuel transportation
systems and reactor control boards are mounted in
separate rooms. The turbine hall and rooms containing
gaspurification and water-treatment systems are com-
mon for the two reactors.

Each power unit includes an PBMK-1000 reactor
with the circulation circuit and auxiliary systems, steam
and condensate-feeding duct, and two K-500-65 500-
MW turbines. Thermal capacity of one power unit is
3200 MW, electrical capacity is 1000 MW, 100 Gcal/h

~are spent on heating. The saturated steam pressure at

the turbine inlet is 65 kgf/cm?2
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Pexxum paborbl ASC — 6a30BbIil € BO3MOXHOCTbIO
nepexoAa Ha CneafLIni; BOAHbIW pexnM — Beckoppek-
UMOHHbIA, HEUTPANbHbIN.

KOHTYp UMPKynauuu BbINONHEH M3 AYCTEHUTHOM
CTANM M UMPKOHUA, NAPO- U KOHAEHCATONPOBOAbLI — W3
yrnepoaucTon cranu, Tpybbl KoHAeHcaTopa — U3
cnnasa MHX, Tpybel noagorpeeaTeneit — u3 Hepxase-
OWEeN CTanu, MeTANNIOKOHCTPYKUMU M KOXYX peak-
TOpPA — U3 yrnepoAUCTON CTANM.

B kavectse saepHoro Tonnuea ucnonslyerca obo-
rawenHas ao 1,89, asyokuce ypana. CpegHsas rnybuHna
BbIropaHua cocraensaet 18,5 MBt/cyTku/kr, macca cra-
umoHapHoun 3arpy3ku 180 T ypawa. lepeas 3arpyska

— 155 T ypaxa ¢ 1,89,-HbIM oborauieHunem.

MpuHuMnuaneHas Tennosas cxemMma:

1 — peaxkTop; 2 — TEexXHONOrn4yeckuin kauan; 3 — 6a-
paban-cenaparop; 4 — rnaeHbIi UMPKYNALMOHHbBIN

Hacoc; 5 — naposan Typbuna; 6§ — nurTaTensHeIN
Hacoc

Schematic Diagram of Thermal System:

1 — reactor; 2 — process channel; 3 — drum sepa-
rator; 4 — main circulation pump; 5 — stem tur-
bine; 6 — feed pump

The station is operated either on base load or as a
load following station; the water condition is neutral,

without correction required.

The circulation circuit is made of austinite steel and
zirconium, the steam and condensate ducts are of
carbon steel, the condenser tubes are of MHX alloy,
the heater tubes are of stainless steel, the metal

structures and reactor shell are of carbon steel.

Uranium dioxide enriched to 1.8% is used as fis-
sionable fuel. An average burn-up is 18.5 MW/day/kg,
the mass of a stationary charge is 180 t of uranium. First

charge is 155 t of uranium enriched to 1.8%.




MonepeuHsIt pa3pes rnasHoro Kopnyca: Main Building. Sectional View: — —— — = = — — — 7

1 — peaxtop; 2 — PpPaA3rpy30vYHO-3Arpy304YHasa Ma- 1 — reactor; 2 — refuelling machine; 3 — overhead

WHHAa; 3 — MOCTOBOW KpPaH UeHTpansHoro zana; 4 — travelling crane in the central hall; 4 — deaerator;

AeaparTop; 5 — Typbuna; 6 — kowpaencarop; 7 = 5 = turbine; 6 — condenser; 7 — separator-super-

cenaparop-neperpesarens; 8§ — nogorpesarens HHU3- heater; 8 — low-pressure heater; 9 — electrical

KOro AaBneHmAa; 9 — 3NeKTpuvecKne noMeLleHmn equipment premises i
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KOHCTPYKLIUA PEAKTOPA

Kaxabii peakTop pasMelleH B OeTOHHOW LwWwaxTe
pasmepom 21,6%x21,6x25,5 M. Bec peaktopa nepe-
naeTcs Ha 6eTOH Yepes CBApHbIe METANNTOKOHCTPYKUUH,
KOTOpble OAHOBpPEMEHHO cnyxaTt Guonoruyeckon 3a-
LWUTON U BMECTe C KOXYXOM obpasytoT repMeTU4Hyo
NONoOCTb — PEAKTOpPHOEe NMPOCTPAHCTBO, rAe pasMella-
etca rpaduToeas knaaka. Knaaka coctout us cobpas-
HbIX B KONIOHHbI rpaduToBbIX 6nokos cevennem 250250
MM C BEPTUKANbHbIMU UUNUHAPUYECKUMU OTBEPCTUA-
Mu. B orTeepctua rpaduTOBON KNAAKK YCTAHABNMU-
BAKOTCA TexHonoruyeckue (naporeHepupyroliue) Ka-
HANbl WAW KAHANbl CMCTEMbl YNPABNEHUA U 3ALUUTBI
(CY3). lepMeTHUHOE peAKTOpPHOE NPOCTPAHCTBO 3AMbl-
KAeTCA BepXHeW METANNTOKOHCTPYKUNEN, ONUpatoLLencs
Ha KonbuesoW 6ak buonornyeckon 3aLUTbI, 3aNOSTHEH-
Hbli Boao#. [ns NnpeaOTBPALLEHUA OKUCNEHUA rpaduTa
M YNYYLIEHUA ero OXNAXAEHUA PEaKTOPHOE NPOCTPaH-
CTBO 3ANONTHEHO CMECbIO reNiuA € a3OTOM.

TexHonoruyeckue kaHanbl (B peaktope ux 1693)
npeAcTaBnatoT coboit cBapHy o TPyOHYHO KOHCTPYKUUIO,
NPeAHA3HAYEHHYIO ANA pA3MelleHUA TennoBblAensato-
wux cbopok (TBC), oMbiBaeMbIX NOTOKOM TENSIOHOCH-
Tensa. BepxHAA M HUXHAA 4YACTU TEXHONOrUYEeCKoro
KAQHANa M3roTOBMEHbl U3 HEPXXABEKOLWEeN CTANU, LUEHT-
panbHas Tpyba amamMerpom 88 MM M TONLWIMHON 4 MM,
PACMONOXEHHAA B NpeAenax aKkTUBHOM 30HbI peakTopa,
— W3 UMPKOHWEBOro Cnnasa, MMeKoLWero BbiCOKUe Me-
XAHUYECKMe U AHTUKOPPO3UOHHble ceolcTea. C no-
MOLLbHO CBAPHOIO COEANHEHUA TEXHONOrMYEeCKUNH KaHan
KpenuTcsa K BepxHeMy (NapOBOAAHOMY) TPAKTY, HUXKHAA
4ACTb KAHANA COEAUHAETCA C BOAAHBLIM TPAKTOM Yepes
y3en KoMneHcatopa, 4to obecneuyusaer csoboay Tep-
MUYECKUX pacluupeHuit 6e3 HapyLIeHUa repMETUHHOCTH
PeaKTOpHOW nonoctu. Takoe coeauHeHue obecneyu-

REACTOR DESIGN

Each reactor is housed in a concrete pit measuring
21.6 X21.6 x25.5 m. The reactor mass is transferred to
the concrete through welded structures, which also
serve as a biological shield and, together with the
reactor shell, form a leaktight vault (the reactor space)
accommodating the graphite stack. The graphite stack
consists of a graphite block having a cross sectional area
of 250 X 250 mm and arranged in the form of a column
with vertical cylindrical holes. The holes accommodate
process (steam-generating) channels or control and
safety channels (CSC). The leaktight reactor space is

confined by the upper metal structure resting on the
annular tank of the biological shielding system filled
with water. To prevent graphite from oxidation and to
improve its cooling the reactor space is filled with a
mixture of helium and nitrogen.

The process channels (there are 1693 such channels
in the reactor) are welded tubular structures designed

to house fuel assemblies (FA) with the coolant circulat-

ing around them. The upper and lower parts of the
process channel are fabricated from stainless steel; the
central pipe, 88 mm in diameter and 4 mm thick, is
positioned inside the core and is fabricated from a
zirconium alloy with good mechanical and anticorrosive
properties. The process channel is connected with
the upper steam-water loop by a welded joint, the
lower part of the channel being connected with the
water loop through an expansion junction that allows
for thermal expansion without affecting the reactor
vault tightness. Such a joint permits replacement of the

PeakTopHsbiii 3an A3C
NPS Reactor Hall




BAET NpU HEOBXOAMMOCTU BOIMOXHOCTb 3AMEHbI TEXHO-
NOrM4YecKoro KaHana BO BpeMA OCTAHOBKM peakTopad.

B TexHonornyeckuit KaHan noMewlaeTca KAcceTa ¢
AByMa Tennosbligensarowmmu cbopkamu (TBC). Kaccera
KPENUTCA HA cneunanbHOU noaeecke, CHaAbXXeHHON BUH-
TOBOMW 3aLWUTHOW NpobKoit U 3anopHoi npobkou, pacno-
nararoulencs B roNoBKke BepXHero TPAKTa UM repMeTu-
Yyecku nepekpbiBarowieit nonoctb Tpakta. Kaxaas TBC
coctouT 13 18 Tennoebiaensatowmnx anementor (TB3IJ1),
ANWHA Tennosblaensarouien (AKTUBHON) YACTU KOTOPbIX
pasHa 3,5 M. TennosbiAenAtoWMUA 3NE€MEHT NPeACTAB-

naet coboit TpyOKy M3 UMPKOHMEBOro CNNABA C HAPYX-
HbiM AnameTpom 13,6 MM u TonwmHou 0,9 MM, 3anonHen-
Hyto Tabnetkamu u3 asyokucu ypana. [lse TBC coe-
AWHAKOTCA B KACCETY, ANNUHA AKTUBHOU YACTU KOTOPOW
cocrtasnaer 7 M.

process channel during the reactor shut-down, if
necessary.

A fuel assembly (FA) containing two fuel sub-
assemblies is inserted in the process channel. The fuel
assembly is fastened on a special suspension provided
both with a protective screw plug and a stop plug,

arranged in the head of the upper loop and hermetically

closing the loop. Each fuel sub-assembly consists of 18

fuel elements (FE) of 3.5 m active length. The fuel ele-
ment is a zirconium alloy cylinder, 13.6 mm in outer
diameter and 0.9 mm thick, filled with uranium dioxide
pellets. Two fuel sub-assemblies are connected to form

an assembly, whose active length is 7 m.

MoHnTax peakropa

Reactor Assembling




OCHOBHbBIE TEXHUWYECKUE OAHHLBIE BASIC CHARACTERISTICS OF PBMK-1000
PEAKTOPA PBMK-1000 K KOHTYPA REACTOR AND ITS CIRCULATION
LUNPKYJIALMUN CIRCUIT

dneKTpuUyeckana MmowHocrs, MBT Electrical capacity, MW

Tennosasa mowHoctb, MBT Thermal capacity, MW

Pacxoa rennoHocurensa, T/4 Coolant flow rate, t/h

MaponpoussoauTenbHOCTb, T/4 Steam capacity, t/h

Temneparypa, °C: Temperature, °C:

HACbIWEHHOro napa saturated steam

BOAbI HA BXOAE B PeakTop reactor inlet water

Aasnenne B cenaparope, krc/cm? Pressure in the separator, kgs/cm?

CpeaHee BecoBoe Napocoaep>KaHMe Ha BbiIXoae U3 Average steam content at the process

TEXHONMOrM4YeCKuX KaHanos, %, channel outlet, %

Konuuecrso: Number of:

TEXHONOrMYeCKUX KaHanos process channels

kananos CY3 179 control and safety channels

3arpy3ka peakTopa ypaHomM, T Uranium charge, t

HauansHoe oborawenue, % Initial enrichment, 9

Beiropaume roprovero, MBt/cyTku/kr Burn-up, MW/day/kg
NMpoun3soaUTENBLHOCTL UMPKYNALMOHHOrO Hacoca, M*/y Circulation pump delivery, m*/h

Hanop uupkynaumoHHoro Hacoca, Krc/cm?

Circulation pump head, kgf/cm?

TennoHocutens — BOAQ NOABOAUTCA K KAXAOMY
TEXHONOMM4YEeCKOMY KaHany CHu3y, napo-eoAAaHAA CMECH

Water used as the coolant enters each process
channel on the underside while the steam-water

10

OTBOAUTCA U3 BEpXHel 4acTu kaHanoe. [na perynupo-
BAHUA PACXOAd TENNOHOCUTENA HA NOABOAALUMX TPY-
6onNpoBOAAX YCTAHOBNEHbI perynupyroline Knanaubl.

Cucrtema ynpaenenus u 3awutbl (CY3) peakTopa
(179 xananos) obecne4ynBaer ycToW4uMBOoe ABTOMATM-
Yyeckoe NoAAepXXAaHWe MOLLHOCTHU HA 3aAAHHOM YPOBHE,
no3BONfAeT BbIPABHUBATL pacnpeaeneHne HEUTPOH-
HOroO NOTOKA MO PAAMYCY WU BbICOTE€ AKTUBHOW 30HbI U
KOMNEHCUPOBATHL M3MEHEHWE PEaKTUBHOCTU BO BpeMA
nepexoaHbix pexumor. Obvem CY3 Bbibpan M3 Tex
coobpaxkeHunit, 4TobbI B NO0bOK CUTyauuu B cnyyae He-
06X0AMMOCTH pPeaKTOp MOr ObiTb HAAEXHO 3arnyLweH
CO CKOPOCTbIO CHUXEeHUA MouwHocTu 89, B cekyHAy.
B CY3 ucnonb3ytoTcA BbICOKOHAAEXHbIE NONYNpoBOA-
HUKOBble U DEeCKOHTAKTHble 3NeMEeHTbl, CUCTEMA no-

CTPOEHa C pelepeBMpoBaHUeM annapartypbl. MicnonHu-
TenbHbiMu opranamu CY3 apnaroTca nornowarouiue
cTepXHU u3 kapbuaa bopa B obonoyke u3 antoMuHUue-
Boro cnnaea. CrepXHW nepeMewLaroTCas € MNOMOLbIO
MHAMBUAYANbHbIX CEPBOMNPUBOAOB, YCTAHOBMNEHHbIX
ceepxy Ha kaHanax CY3. OxnaxaeHune crepxHen ocy-
LLEeCTBNAETCA BOAOW CNeuManbHOro KOHTYpa C Temne-
patypoi 4070 °C,

Ana KoMneHcauuu HAYANbHOro M3ObLITOYHOro 3a-
nNaca peakTUBHOCTYU B YACTb TEXHONOrMYECKUX KAHANOB
peakTopa BMeCcTO Tennosblgenatowmux cbopok ycra-
HABNUBAKOTCA AononHuTenbHble nornotutenu (Al1).
MornowarouwmmMm 3NeMEeHTAMU B HUX ABNAKOTCA BTYNKU
u3 bopucToit n Hepxaeetowle ctanen. [MNornowarowias
cnocobrocTe [N perynupyerca usMeHeHWeM COOTHO-
LWEHUA MEXAY YUCNOM BTYNOK U3 BOPUCTON U Hepxa-
BelOLLleN cTanewu.

buonoruveckas sawuta peaktopa obecneuyusaer
AONYCTUMYHO CAHUTAPHbIMM HOPMAMU PAAUALUOHHYIO
o6CTAHOBKY B PEeaKTOPHOM 3ane U BO Bcex obcnyxu-
BAE€MbIX MOMELIEHUAX BOKPYr WAaXTbl PeakTopa BO
BpeMA ero paboTbl, @ TaKXe BO3MOXHOCTb NpOBEeAEHUS
neperpysku TeXHONOrM4yeckux KaHanos, peMoHTa obo-
PYAOBAHUA U paboT no NUKBMAAUUM NOCNEACTBUN BO3-
MOXHbIX aBapuin. B buonoruyeckon 3awute peakTopa
NPUMEHEHbl HEAOPOrMe U LLUUPOKO PACNPOCTPAHEHHbIE
MaTepuanbl: yrnepoaucTas CTanb, CEPNEHTUHUTOBbLIN
Necok U ranbka, xeneso-6apuin-cepneHTUHUTOBLIN Le-
MEHTHbIW KaMeHb, OBbIYHbIA BeTOH, Necok u BoAa.

mixture is removed through the top part of the chan-
nels. To control the coolant flow rate, the pipelines are
provided with regulating valves.

The reactor control and safety system (CSS) includ-
ing 179 channels, automatically maintains constant the
power at the desired level, equally shares the neutron
along the core radius and height, and compensates for
reactivity changes in transient operation. The number
of CSS organs is such that, if required, the reactor
power can be reliably cut down by 89, per second
under abnormal conditions. The CSS system uses
highly reliable semiconductor and electronic elements,
and incorporates rebundancy provisions. Absorption
rods made of boron carbide, clad in aluminium cans
fulfil the main control function in the CSS system. The
rods are actuated by individual servodrives mounted
at the top of the CSS channels. The rods are cooled with
water at a temperature of 40—70 °C fed from a special
circuit.

To compensate for initial excess reactivity supple-
mentary absorbers (SA) are installed in some of the
process channels instead of fuel assemblies. Tubes
fabricated from boron steel and stainless steel are used
as absorbing material. The SA absorbability is controlled
by varying the ratio between the number of these
tubes.

The biological shield ensures permissible radiation
conditions in the reactor hall and in all man-served
rooms situated around the reactor well when the
reactor is in operation. It also enables refuelling of the
process channels, repair of the equipment and elimina-
tion of the effects of possible failures. The biological
shield is made of inexpensive widespread materials,
such as carbon steel, serpentinite sand, iron-barium-

serpentinite cement stone, common concrete, sand and
water.

11
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CUACTEMbI TEXHOJIOTrNMYECKOI O
KOHTPOIJIA PEAKTOPA

CucTeMbl TEXHONOrMYECKOro KOHTPOMA peakTopa
obecneynBaroT onepaTopa BU3YANbHOU W 3QperucTpu-
pOBAHHOW MH(pOpMaALUEN O 3HAYEHUAX NApAMETPOB, Xa-
pakTepusyrownux paboTy peaktopa B uenom, paborty
ero oTAeNbHbIX KAHANOB U COCTOAHUE 3N1EMEHTOBR KOH-
cTpykunu. CucteMbl TEXHONOrMYECKOro KOHTPONA Bbi-
AQOT TAKXE CUrHANbI B CUCTEMY YNPABNEHUA 1 3ALMUTbI
(CY3).

OcHOBHbIE CUCTEMbI TEXHONOrUYECKOro KOHTPONA
cneaytoLiue:

— CUCTEMA NOKAHANBHOro KOHTPONA pacxoaa Ten-
NOHOCUTENA,

— cucTeMa GU3NYEeCKOro KOHTPONA pacnpeaeneHus
JHEpProBblAeNeHUs NO BbICOTE W PAAUYCY AKTUBHOW
30Hbl;

— CMCTEMa KOHTPONA repMeTUYHOCTU obonouyek
Tennosblaensarowmux anementos (KIrO);

— CUCTEMAa KOHTPONA UENOCTHOCTU TexHonoruye-
CKUX KAHAnNOB.

Pacxoa BoAbl B KAHANAX PEAKTOPA KOHTPONUPYeETCA
PAcXoAOMepaAMU, YCTAHABNUBAEMbIMU HA BXOAE B KAX-
AbIA TexHonoruvyeckun kanan u 8 kawan CY3.

CucteMa ¢U3M4ECKOro KOHTPONA pacnpepeneHus
3HEproBblAeNeHNA NO BbICOTE U PaAUyCy peakTopa obe-
cCneYynBaeT KOHTPONb 3HEpProBblAeNeHUA NO BCEMY
ob6beMy peakTopa. B HeH NCNonb3yroTCa AQTHYUKU HEUT-
POHHOW NNOTHOCTH, YCTAHABNUBAEMbIE B YACTU TEXHO-
noruYeckux KaHanos (paauvanbHoe pacnpeaeneHue) u
kaHanos CY3 (BbicOTHOe pacnpeaeneHue). I3Ta Cu-
cTeMa HenocpeACTBEHHO CBA3AHA C CUCTEMOW UEHTpa-
NU3OBAHHOIO KOHTPONA YCTAHOBKMU, B KOTOpoW obpa-
6aTbLIBAKOTCA €€ CUrHanbI.

[epMeTUYHOCTL TENNOBLIAENAIOWMUX 3INEMEHTOB
koHTponupyetca cuctemon KO nyrtem usmepeHus ax-
TUBHOCTU NAPO-BOAAHOW cMecu B Tpybonposoaax Ha
BXOAE B CENAPATOPbI. ITO AeNAETCA C NOMOLWbIO CABO-
EHHbIX CUMHTUNNAUMOHHBIX rAMMA-CNEeKTpOMeTpUYe-
CKUX AQTYUKOB, YCTAHOBNEHHbIX HA MNOABUXKHbLIX NNaT-

REACTOR MONITORING
SYSTEMS

The monitoring systems of the reactor provide an
operator with visual and recorded information on the
parameters characterizing reactor operation as a whole,
operation of its individual channels and the state of its
structural components. The monitoring systems also
send signals to the control and safety system (CSS).

The main monitoring systems are as follows:

— system for channel-by-channel monitoring of
coolant flow rates;

— system for physical control of energy sharing
along the core radius and height;

— system for monitoring fuel cladding integrity
(FCI);
— system for monitoring the integrity of process

channels.

The water flow rate through the reactor channels is
measured by flow-meters positioned at the inlets of
every process and CSS channels.

The system of physical monitoring of energy release
sharing along the height and radius of the core provides
for checking the energy released over the entire
reactor volume. The system includes neutron-density
monitors installed in some of the fuel channels (radial
sharing) and CSS channels (vertical sharing). The system
is directly connected with the central monitoring sy-

Bnounsit wuuT ADC ¢« NPS Control Board

stem, where its signals are processed.

Leaks in the fuel element cladding are detected by
the FCl monitoring system, which measures the radio-
activity level of the steam-water mixture in the pipings
at the separator inlets. For this purpose double
scintillation-gamma spectrometric detectors mounted

dopMax u nepuoanYecKu KOHTponupyrowux Tpybonpo-
BOAbI.

CucrteMa KOHTpPONA UENOCTHOCTU Tpyb kaHanos
npeaHasHayeHa Ana OOHApyXeHUA HerepMeTUuYHoro
KaHana v NpeAOTBPALLEHUA PACMNPOCTPAHEHUA BNArW
no rpaguToBon knaake sameanutens peaktopa. KoHT-

on movable platforms are provided to monitor perform-
ance of tubes at regular time intervals.

The system for monitoring the integrity of the chan-
nel pipes is designed to detect a leaky channel and to
prevent the coolant from spreading over the reactor
graphite stack. The system follows changes in the rela-
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PONb OCYL|EeCTBNAECTCA NO U3IMEHEHUO OTHOCUTENbHOM
BNAXXHOCTU U TeMnepaTypbl A30THO-reNUeBOW CMecH,
NPOKAYUBAEMON MO 3A30PAM MeXAY KAHAnaMu U rpa-
¢uTOBON KNAAKOW B PEAKTOpPHOM npocTpaHcTee. Liup-
KYNAUMA rasoBOW CMECU OCYLLeCTBNAETCA NO 3AMKHY-
TOMY KOHTYPY; B KOHType NpPOBOAUTCA OYMUCTKA raso-
BOW CMeCH OT NApOB BOAbI U NPOAYKTOB OKUCNEHUA Ipa-
pu1TA, @ TAKXKE KOHTPONb U NOAAEPXKAHUE HYXHOrO CO-
CTABA CMECH.

Beuay bonbworo 4yncna KOHTpoNnuMpyeMbixX napamMeT-
POB NPUMEHAETCA ABTOMATUYECKAA LEHTPANU3OBAHHAA
CUCTEMA KOHTPONA, MNO3BONAKOWAA BbIODOPOYHO WU3-
MEPATb U PErucTpUpPOBATbL T€ UMW UHble NAPAMETPbI,
PErMcTpUpoOBATL YMEHblLUEHWEe BEeNUYUHbI 3anaca Ao
KpU3uca TennoobMeHa Ha TennoBbIAENAOLLUX INEMEH-
Tax, @ TAKXe AdOWAn ONepaTopy peKoMeHAauuu ANA
noaaepxaHnua paboyero pexuma peaktopa. Cucrema
BkntoyaeT B ceba uudposyro 3BM ana obpaboTku no-
cTynarowen uHhopMauuu.

CUCTEMA MNEPEIrPY3KM PEAKTOPA

[OCTOMHCTBOM KAHANbHbIX PEAKTOPOB ABNAETCH
BO3MOXHOCTb Neperpy3ku Tonnuea npu pabote 6e3 cHu-
XXEHWA YPOBHA MOLLUHOCTU. ITO MNO3BONAET MOBbLICUTD
koappuumeHT Harpysku ASC u CHUIUTBL HENpOU3BOAMU-
TenbHble noTepu HelTpoHoB B nornotutenax CY3.

Boirpyska Bbiropesluero roproyero 1 3arpyska ceexero
NPOU3BOAUTCA C NOMOLLbLIO CNEeuUanbLHON pasrpy3o4Ho-
3arpysoyHoi MawwuHbl (P3M), pacnonoxeHHoi B peak-
TopHOM 3ane. Macca MawuHbI € 3aWMTON COCTABNAET
465 T. YnpaeneHue ero OCyLLECTBNACTCA AUCTAHLNOHHO
M3 onepaTtopckoro nomMelwleHna. KOHCTpyKuMA MALIUHbI
no3BONAeT NPOU3IBOAUTL NeperpysKy HerepMeTU4HbIX
Tennosblaenatowmux coopok. bnaroaapa BoaMoXHOCTH
MX CBOEBPEMEHHOro W3BMEYEeHUA U3 PeakTopa 3HAYu-
TE€NbHO CHUXXAKOTCA ra3oBble PAANOAKTUBHbIE BbIOpOCHI
M NoBblWaeTCcA paauaumoHHas besonacHocte ASC.

tive moisture content and temperature of the nitrogen-
helium mixture pumped through the space between the
channels and graphite stack in the reactor vault. The
gas mixture circulates in a closed circuit, in which it is
separated from the water vapour and graphite oxida-
tion products, and the desired composition of the mix-
ture is maintained.

In view of a large number of parameters being
measured an automatic central monitoring system is
used. It provides for selective measurement and record-
ing of various parameters, detection of a reduction in a
dry-out margin on the fuel elements and also gives

recommendations to the operator for maintaining the

reactor operating conditions. The system includes a

digital computer for data processing.

REACTOR FUEL LOADING SYSTEM

The advantage of channel-type reactors is that they

allow on-load refuelling without derating. Thus the
plant demand factor can be increased and involutary
loss of neutrons in the control system absorbers can be
reduced. Spent fuel is discharged and fresh fuel charged
by a special refuelling machine (RM) mounted in the
reactor hall. The mass of the machine with the shield is
465 t. The machine is remotely controlled from the
operators’ room. The machine is designed so as to
with
reactor carrying load. The possibility of extraction and

ensure removal of defective fuel assemblies
replacement of the faulty fuel assemblies in due time
substantially reduces radioactive gas effluent and in-

creases the plant radiation safety.

Pa3rpy3o4yHo-3arpy3o4yHas MaLuuHa

Refuelling Machine

VCK PIM - 3PPEKTHBHOE WCNONb3OBRHME VCTAHOBNEHHOR MOLLLHOGTH 1 BJOKA 4R3C
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KOHTYP LIMPKYNALIUW

Tenno, Bblaenatoleecs B peakTope, OTBOAUTCA BO-
AOW, UMPKYNUPYIOLLEN MO KOHTYPY MHOIMOKPATHOW Npu-
HYAUTENbHOW UUPKYNALUUU, KOTOPbIN COCTOUT M3 ABYX
napannensHbix netens. ObopyaoBaHue netenb U UX
TpybonpoBoAbl pacnono)xeHbl B HBoKcax CUMMETPUYHO
OTHOCUTENbHO PEAKTOPHOro 3ana.

Linpkynauusa TennoHocuTenen B KAXXAOWU neTne ocy-
LECTBNACTCA C NOMOLUbLIO YeTbipeX LUUPKYNALUOHHbIX
3NEeKTPOHACOCOB, TPU U3 KOTOPbIX ABNAKOTCA pabouunmu,
OAUH — pe3epBHbIM.

Boaa ¢ temnepatypou 270 °C nogaercsa Hacocamu B
HANOPHbIW KONNEKTOP, a 3aTeM B 22 pa3AdTOUYHbIX Fpyn-
NOBbIX KONNEKTOPA, NUTAOLWUX NOSTOBUHY TEXHONOIU-
Yyeckux kaHanoe peaktopa. Obwuit pacxos Boabl Yepes
peakTop coctaenser 37 500 T/u.

[Mapo-BoasHasa cMech, obpasyoanca B TEXHONOI U-
Yeckux KaHanax, noaaetca B 6bapabaHbi-cenapaTopsl,
B KOTOPbIX NMPOUCXOAUT pasAeneHue cCMecu Ha nap u
BoAY. B kaxxao# u3 AByX neTenb UMPKYNALUOHHOIO KOH-
Typa uMeroTca ABa Takux bapabana-cenapatopa. Ouu
NpeAcTaBnAOT coboN BbINONHEHHbIE U3 YrNepoOAUCTON
CTANU C HepXXaBetoLwen NNAKUPOBKOW, FOPU3OHTANbHbIE
6apabaHbl anameTpom 2,3 M, annHon okono 30 M, mac-
coin 200 1. CenapaTopbl KaXA0h NeTNU COeAUHEHbI NO
BOAE U NAPY NepeMblYKAMMU.

U3 cenapaTopor nap Hanpaenserca K TypbuHam, a
OTCenapupoBAHHAA BOAA NOCNE CMeLleHUA C KOHAEH-
catom oTpaboTaswero B TYpbuHAx napa no onyckHbIM
Tpybonpoeogam auamerpom 300 MM BosepauiaeTca K
BCACbIBAIOLLEMY KOMMEKTOPY FNABHbIX UMPKYNALUUOH-
HbIX HAQCOCOB.

O6e neTnu KOHTYpPA UMPKYNAUUU UMEKT obuiyto
CUCTEMY OYUCTKU KOHTYPHOW BOAbI, BKNIOYAIOLLYHO Me-
XAHUYECKMEe U MOHOOOMEHHble UNbLTPbI, NPOU3BOAM-
TenbHOCTb kKoTopoi coctasnaeT okono 200 1/y.

CIRCULATION CIRCUIT

The heat released inside the reactor is removed by
water circulating in the multiple forced circulation cir-
cuit consisting of two parallel loops. The equipment and
pipelines of these loops are housed in boxes disposed
symmetrically with respect to the reactor hall.

In each loop, the coolant is circulated by four main
circulation pumps, three of which are operating, and

one is a stand-by pump.

The water heated to 270 °C is pumped to a common
header, then to 22 branch headers feeding half the

reactor process channels. The total water flow rate in
the reactor is 37,500 t/h.

A steam-water mixture formed in the process
channels arrives at drum separators wherein the
mixture is separated into water and steam. There are
two such drum separators in each circulation circuit
loop. They are designed as horizontal drums 2.3 m in
diameter, 30 m long and its mass weighs 200 t; the
drums are made of carbon steel and clad internally
with corrosion-resistant material. The separators within
each loop are interconnected by water and steam
pipes.

From the separators, the steam is piped to turbines,
and the separated water, after being mixed with con-
densate of the steam already used in the turbines, ar-
rives through down-comers, 300 mm in diameter, at a

suction header of the main circulation pumps.
Both loops of the circulation circuit have a common
circuit-water clean-up system including mechanical and

lon-exchange filters with a capacity of about 200 t/h.

Baku XMMBOAOOUMCTKM

Water-Treatment Tanks

PuUnbTPOBANBbHLIA 3G XUMBOAOOUMUCTKH

Water-Treatment Filters Hall

KomMnpeccopHaa cTaHUUMAa cODCTBEHHBLIX HYXA

Compressor Station for the Auxiliaries




MAPOBOU U KOHAEHCATHO-
NMUTATENbHbBIN KOHTYP

HacbiwenHubid nap aasnenumem 70 krc/cm? uz 6apa-
6aHoB-cenapaTopoB kaxaoro 6noka noctynaer no
BOCbMU naponposoaaM auamMetrpom 400 MM K aABYM TYyp-
6bunam K-500-65. Cxema naponpoeogos obecneyuneaer
BO3MOXHOCTb paboTkl Bcex YeTbipex 6bapabanos-cena-
paTopoe Ha oAHY TypbuHy. [Npu 3akpbiTUK cTONOpHOro
KnanaHa oaHoMi unu obenx TypbuH usnuwkmu napa cbpa-
CbIBAKOTCA Yepes peAYKUMOHHbIE YCTPOUCTBA B KOHAEH-
catopbl TypbuH. Ecnu B HuX copeaH BakyyM™, To us-
NMUWKKW NApPA HANPABNAKOTCA B MNAPONPUEMHbIA Y3en
(BapboTep M TeXHONOrM4YeCKMi KOHAEHCATOP), B KOTO-
poM cobuparoTca Takxe cOpocbl NpeAOXpaHUTENbHbIX
KnanaHoB, bnaroaapsa 4eMy UCKNIOYAETCA NonaaaHue
napa B arMocdepy.

KonaeHncaT napa, otpaboTaswero 8 TypbuHax, Bos-
BPALLAETCA Yepes KOHAEHCATO-OYMUCTKY M NATb NoAo-
rpeBarenen HU3KOro AABNEHWA B Aea3paTop U Adnee
NUTATENbHbIMM HACOCAMM MNOAAETCA Yepe3 KNanabl
PerynaTOpoOB YPOBHA B CenapaTopbl.

E
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STEAM AND CONDENSATE-FEEDING
CIRCUIT

Upon leaving the drum separators of each unit, the
saturated steam at a pressure of 70 kgf/cm? is piped
through eight pipelines, 400 mm in diameter, to two
turbines, type K-500-65. The arrangement of the steam
ducts enables all the four drum-separators to feed one
turbine. When the steam shut-off valve of one or both
turbines is closed, the reactor steam may be dumped to
the turbine condensers through the reducting valves.
In the event of broken vacuum conditions excess steam
is directed to the steam receivers (the barbotage device
and process condenser), which also collect such dis-
charges from the safety valves, thus preventing the
discharge of steam effluent to the atmosphere.

The condensate of the steam already used in tur-
bines arrives at the deaerator through a condensate
decontamination plant and five low-pressure heaters,
and then is fed by pumps through the level control
valves to the drum separators.

A3zoTHo-kucnopogHas craHuua ¢ Nitrogen-oxygen Station

1]

HacocHasa craHuusa TexHu4Yeckoro Boao-
cHabxeHun

Service Water Pump Station

OTsoaaLIMA KaHaN
Drain Duct
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TYPBOINEHEPATOPDI

Kaxablit 3HepreTuyeckuit 6nok “YepHobbinbckow
A3C ocHauweH asyma Typbunamu K-500-65 c reHepa-
Topamu MowHocTbio 500 MBT kaxabid. TypOuHbl
— OAHOBANbHbIE, ABYXMNOTOYHbIE (OAUH LUMNUHAP Bbl-
cokoro aasnevus, LIBl u yeTbipe uunuHapa — Hu3-
koro, LUHA), anuna Typbuubl 39 M, ckopocts 3000
o6/muH, macca 1200 1. Mexay UBA »n LUH/A umeeTcs
cenapaTtop M NPOMEXYTOYHbIA neperpesaren napa.
FeHepaTopbl TpexdasHble, ¢ yactoTton 50 'y, ¢ Boao-
POAHLIM U BOAAHBIM OXNAXAEHUEM.

TypboreHepaTtopbl 6n104HO NOAKNIOYEHBI K OTKPbI-
Toit anekTponoactaHuun 110 u 330 kB. OHeprua Ha
cobcTeeHHble HyXabl ADC nocTynaer oT TpaHcpopma-
Topos CH.

TURBOGENERATORS

Each power unit of the Chernobyl NPS is equipped
with two K-500-65 turbines and 500-MW generator.
The turbines are of a single-shaft, double-flow type

(one high-pressure cylinder, HPC, and four low-

pressure cylinders, LPC). The turbine is 39 m long, its
speed is 3000 rpm, and its mass weighs 1200 t. There
are a separator and an intermediate steam superheater
provided between the high-pressure and low-pressure
cylinders. The generators are 50 Hz three-phase, hydro-
gen and water cooled machines.

The turbogenerators are connected to an outdoor
substation 110 and 330-kV. The NPS auxiliaries are
supplied by the generators.

MawuHHBIA 3an
Turbine Hall
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KOHTPOJNb U YMNPABJTIEHUWE CONTROL AND MONITORING
CTAHLUUMNWN SYSTEM OF THE STATION

OAHUM U3 NPUHLMUNOB, 3ANTOXKEHHbIX B CUCTEMY KOHT-
pona u ynpasnenus YepHobeinbckon AIC, nomumo
noAAepXaHus cTabunbHbiX napaMeTpos u obecneve-
HUA ©6e3onacHoOCTHU, ABNAETCA WUCKNKOYEHUE BO3IMOXK-
HOCTW OCTAHOBKW MOLLHOW CTAHUuKN 6e3 KpanHelh Heob-
XOAWMOCTH, @ TeM Bonee no NoXHbIM curHanam. [pamo
MNU KOCBEHHO 3TOW Uenu CNyXaT CUCTEMbl KOHTPONA
repMeTUYHOCTU TEXHONOrUYeCKUX KAHANOB W Tenno-
BbIAENAOWMX 3NEMEHTOB, @ TAKXEe BO3MOXHOCTb ne-
perpy3ku HerepMeTuyHbix TBC Ha paboTatowem peak-
TOpe C NOMOLbIO PA3rPy304HO-3arpy304HON MALLUUHbI
(P3M).

3awmuTa TexHonoru4yeckoro obopyaosanus, cpaba-
ThIBAHWE KOTOPOM BeAET K OCTAHOBKE IHEPreTUYecKoro
6noka, cBeAeHd K MUHUMYMY, NPUYEM 3ALWNTA BKNIOYA-
eTCA TONLKO NPU HANUYUM CUTHANA HE MeHee YeM OT
ABYX M3 Tpex KaHanoe uimepeHua napametpa. [lpu
HeoBXOAMMOCTM PeakTop MoXeT ObiThb 3arnylweH co
CKOPOCTbIO CHUXKeHUA MowHocTu 89, B cekyHay. Oa-
HaKo BbICTpas ABAPUAHAA 3AWMTA, NPU KOTOPON MOLL-
HOCTb PEaKTOPAa CHUXAETCA AO HyNA AdXE Npu ucHes-
HOBEHWU ABAPUWHOrO CUrHANG, NPUMEHAETCA O4YEeHb
peako. BMecTo 3Toro seeaeHbl cneunancHsie (No rpyn-
NaM QBapuit) CUCTEMbl 3aWKTbI, obecnevuearowiue
KOHTPONUPYEMOE CHUXKEHWE MOLUHOCTU CO CKOPOCTbIO
49/ B CeKyHAy AO YPOBHA, MAPAHTUPYHOLUEro HAAEX-
HbIl TENNOOTBOA NPWU ABAPUAX AAHHOW rpynnbl. [pu
MCUEIHOBEHUM CUrHana, oT KoToporo cpaborana 3a-
WWTA TOW WNU MHOW rpynnbl, CHUXKEHUE MOLLHOCTHU
NnpeKpawlaeTcs.

PerynuposaHiue CTAHUUM PACCHMTAHO Ha ©aA30BbIN
W CNeAAWMN pexuMbl paboTbl nyTeM NOAAEPXKAHUA
AABNEeHUA nepea TypbuHown (BosaeincTeueM perynatopa
HQ APOCCEeNbHbIA KNANAH B NEpBOM peXuMe WUnu Ha
AATYUK MOLLHOCTU peakTopa — BO BTOpOoM). Onepa-

One of the principles incorporated in the Chernobyl|
NPS control and monitoring system is that in addition
to maintaining steady parameters and ensuring safety,

this system must exclude any interruption of power
supply without very serious reasons or, especially, by

false signals. This purpose is served directly or in-
directly by the systems which monitor the integrity
of the process channels and fuel elements and by provi-
sion of the refuelling machine (RM), which allows of |

on-load refuelling and replacement of defective fuel

assemblies.

The number of protective devices, whose operation
stops the power units, is reduced to a minimum, and
such devices operate only upon receiving signals from
at least two out of three parameter measuring channels.
If necessary, the reactor power can be dumped at a rate
of 89, per second. However, the rapid-acting shut-down
system, which damps the reactor power and keeps the

reactor shut down when the emergency signal has

disappeared is rarely used. Instead, special protective

systems are provided (according to various categories of |
failures), ensuring a controlled reduction of the power
at a rate of 49, per second down to a level at which
heat can be removed safely in the presence of a fault of
a given category. When the signal causing the operation
of the protective system vanishes, reduction of power is
ceased.

The control characteristics of the plant enable it to

LenTpansubiit wutr A9C o Central Control Board of the NPS

rate either on base load or as a load followi ‘ )
e 3 Ioanasmewing station TUBHbIA KOHTPONb M YNpAaBNEeHUE 3HEProycTAHOBOK

OCYLUECTBNAOTCA C NOMOLBLIO UHPOPMALUOHHO-BbIYHU-
CNUTENbHOU MALLUUHBI.

the reactor power setter, in the latter). The opera-
tional monitoring and control of the power units are
carried out with the help of a computer.

by maintaining pressure at the turbine (the turbine
governor valve is controlled in the former mode, and
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PAANVALLIMOHHAA
BESOINMACHOCTb A3C

B cxeMy U KOHCTPYKUUIO PeaKTOpda 3anOXeHbl crne-
AYIOLLUE OCHOBHblE 3MEMEeHTbl, FApAHTUpPYOLLUE pa-
ANAUUOHHYIO 6e30nacHOCTb KAk nNpu HOpPMANbHOW pa-
6ote ASC, TaK u NpuU ABAPUNHBIX CUTYALUAX:

a) sbicokoHaaexHaa CY3, ekntoyatrowan okono 180
He3aBUCUMbIX NornoTuTenen, obbeAUHEHHbIX B FPynMbl
C ABTOHOMHbIMM AATYMKaAMK, kabensmu, annapaTypou
CPABHEHUA U YCUNEHUA CUFHANOB U NUTAHUEM;

6) cpeacTBa asapuiHOro TennooTeoaa (MAXOBUKM
HQ FNABHbIX HACOCAX KOHTYpPA, pe3epBbl NUTAHUA ANA
COBCTBEHHbIX HYXA, NOAAYA NUTATENbHOW BOAbI B Ha-
NOPHbIA KONNEKTOp M AP.), UCKNIOYAIOLUE MACCOBbIE
noepexaeHus obonoyek TB3Jloe npu Bcex Buaax asa-
puii, B TOM Yucne obuiee obecTtounBaHue, oTKNOYEHUE
cpasy AByx TypbuH, Teun Tpy6 auametrpom ao 300—400
MM U T. A.;

B) CPEACTBA NEPUOAUYECKOrO KOHTPONA COCTOAHUSA
BCEX Y3NOB U CUCTEM, OTBETCTBEHHbIX 3d PAAUALMUOH-
Hyto 6e3onacHoCTb, B TOM YUCNe NEepUOAUYECKAR MH-
CNeKUUA COCTOAHUA KPYMHbIX COCYAOB U KONNEKTOPOB,
NPAKTUYECKU UCKNIOYAOWAA UX MTHOBEHHbIN NOMHbIN
PA3pbiB NO BCEMY CEYEHUIO;

) naponpueMHbie YCTPOWUCTBA, WCKNrOYarowme
Bonblwiune yTeukn napa B atMmochepy.

MMeHHO peakTop KaHanbHoro Ttuna, T. €. beckop-
NYCHbIW, OTKPbIBAET B NMPUHLUNE BOIMOXKHOCTb KOPEH-
HOro pelleHns BONpocor He30nacHOCTH 3a CYeT UCKHO-
YeHUA KPYNHbIX Tpybonporoaos U ApobneHns KOHTYpa
UAPKYNAUUM HA ABTOHOMHbIE YYACTKM, PA3PbIB KaAX-
AOrO U3 KOTOPbIX ABNAETCA HE3HAYUTENLHOW ABAPUEN.

Hanu4yue NOKAHANLHOW CUCTEMbI KOHTPONsA repMe-
TUYHOCTU obonoyek U BO3IMOXKHOCTb neperpysku 6Ges
OCTAHOBKM PeaKTOpd MO3BONAET CBOeBPeMeHHO obHa-
PYXWBATb HErepMeTUYHbIe KACCeThl U CPA3y XKe BbIrpy-
XATb UX, YTO obecneynsaeTr MUHUMANbBHOE PAAUOAK-
TUBHOE 3ArpA3HEeHUe TENNOHOCUTENS.

RADIATION SAFETY

The key elements incorporated in the reactor design
to ensure radiation safety both during normal operation
and under abnormal conditions may be summarized as
follows:

a) a highly reliable control and safety system (CSS),
including 180 independent absorbers combined into
groups with separate transmitters, cables, comparators
and amplifiers, and power supplies;

b) emergency cooling equipment (flywheels on the
main pumps of the circuit, a stand-by power supply for
auxiliaries, feed water supply to the common header,
etc.) to prevent mass rupture of fuel cans under all ab-
normal conditions, including the failure of the power
supply, shut-down of both turbines, leaky of 300—
400 mm in pipes diameter, etc.;

c) facilities for regular checks of all the units and
systems responsible for radiation safety, including
periodic inspection of large vessels and headers,
practically excluding the possibility of their instanta-
neous rupture at a time,

d) steam receivers excluding large releases of steam
to the atmosphere.

It is precisely the channel-type reactor, i.e. the
reactor having no pressure vessel, which enables the
safety problems to be solved in principle, by dispensing
with large pipelines and by sectionalizing the circula-
tion circuit, the rupture of each individual section
being but a minor accident.

The system of leak detection in every channel and
the provisions for on-load refuelling make possible
rapid detection of leaking fuel assemblies and their
immediate replacement, thus ensuring minimum radio-
active contamination of the coolant.

OPY 110 xB
110-kV switchyard

OPY 330 xB
V¥ 330-kV switchyard
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330-kVY Overhead Power
Transmission Line




MpoTeykn paaMOAKTUBHOIO TennoHocuTens cobu-

PAKOTCA B CMEUMUAnbHbIX pe3epsyapax, BbiNapUBALOTCA
M CHOBA BO3BPALLAIOTCA B KOHTYP.

CneuunanbHble GUNLTPbI FAPAHTUPYHOT
BbibpacbiBaeMoro B atMocdepy BO3AyxXa OT AKTUBHbIX
aspo3oneu.

Cucrema cOpbUMOHHON 30AepXKKU AKTUBHbIX rA3OB
HQ AQKTUBMPOBAHHOM Yrne U Hanu4ue rasronbAaepa Bbl-
AEPXKHW, B KOTOPOM PACNAAAIOTCA KOPOTKOXMUBYLUUE
B BEHTUNALMOHHYIO

OYUCTKY

M30TOMNbI,
Tpyby obecneunBaloT HEIHAYUTENBHYHO AKTUBHOCTD ra-

nepea nonaaaHuem

30BbIX BbIOpOCOB.

Kak u Ha Bcex CyLlecTBYHOLWMUX CTAHUMUAX, HA Yep-
Hobbinbckon ADC peicTeyeT cnyxba BHewHen A03u-
METPUU, B 30AAYY KOTOPOU BXOAUT NOCTOAHHbIN KOHT-
PONb 3a AKTUBHOCTbLIO BOAbI, BO3AYXA U MPYHTA KAK HA
TEPPUTOPUM CTAHUUM, TAK U B OKPYXKAKOLULEM €€ paiOHe
NNOWAAbO B COTHU KBAAPATHBLIX KUTOMETPOB.

Leaking radioactive coolant is collected in special
tanks and is then evaporated to be returned back to the
circuit.

Special filters remove active aerosols from the air
released to the atmosphere.

A negligible activity level of the gas effluent is en-
sured by sorption holding of the radioactive gases on
char-coal beds and by a gas hold-up tank in which short-
lived isotopes decay before being vented.

Like all existing nuclear power plants the Chernobyl
Nuclear Power Station is provided with an outer dosi-
metry control service whose duty is to carry out per-
manent control of activity levels in water, air, soil both
within the station site and in the surrounding area of

hundreds of square kilometers.

Mocenok crpoutenen u 3vepreTruxkos MNMpunars

Pripyat—the Town of the Builders and Employees of the
NPS |
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BTOPAA OUYEPEAb
YEPHOBbIJTbLCKOWU A3C

B HacTosAwee BpeMA COOpYyXaeTca BTOpAA o4yepesb
YepHobbinbckon ASC, skntouarowas B cebs ewe aea
bnoka ¢ peaktopamu PBbMK-1000. KoHcTpykuua peak-
TOPOB U TEXHONMOrMYeCcKasa cXeMa CTAHUMUA B NpUHLMUNE
TAKAA Xe, KaK U Ha nepBoi ovyepeaun. HesHauuTenbHble
OT/IM4UA B OCHOBHOM CBOAATCA K YCOBEPLUEHCTBOBAHUIO
OTAENbHbIX Y3NOB U CUCTEM, HEAOCTATKU KOTOPbIX
BbIABUNUCL NOCMe NycKa NepBoi ovepeaun u Bbinu ycr-
PaHeHbl B npouecce akcnnyatauuu. bonbwoe sBHuma-
Hue yaeneHo HaaexHocTu pabotrel ASC u cucremam
NOKANU3au1Mu aBsapuu.

C BBOAOM B CTPOI BTOPOMN o4epeaun obuias anekTpu-
Yyeckas MOWHOCTb YepHOBbINbCKOW AQTOMHOWU 3NeKTpo-
CTAHUMUU AOCTUTHET 4-X MUNNUOHOB KUNOBATT.

[MpoekTuposanue YepHobbinbckoi AIC ocyulecTt-
BneHo BcecorosHbiM opaeHa J1eHMHA npoeKTHO-U3bICKA-
TeNbCKMM M HAYYHO-UCCNEAOBATENbCKUM WUHCTUTYTOM
wuwaponpoekT' umenn C. A. XKyka.
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SECOND LINE
OF THE CHERNOBYL NPS

At the present time the second line of the Cher-
nobyl NPS is under construction. It includes two more
PBMK-1000 reactor units. The reactors and the techno-
logical design of the plant are in principle similar to
those of the first line. Improvements have been intro-
duced in certain units and systems whose drawbacks
were revealed after the commissioning of the first
line and were eliminated in the course of service.

After the second line of the station is commissioned
the total capacity of the Chernobyl Nuclear Power Sta-
tion will be 4 GW.

All-Union Order-of-Lenin Projecting-Surveying and
Research Institute “‘Hydroproject’” named after S. Ja.

Zhuk projected the Chernobyl NPS.
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B/O ,,ATOMOHEPrO3KCIMOPT" okassiBaer TexHuue-
CKOEe COAeHCTBME UHOCTPAHHBLIM 3aKA34YMKAM B CTPOUTENLCTBE
ATOMHbIX 3M1EKTPOCTAHUUW, AAEPHbIX YCTAHOBOK, LIEHTPOB
AAEPHbIX UCCNEAOBAHUW, BK/IFOYMAA KOMMNEKTAUUIO uUX Heob-
xoAuMbiM obopyaoBaHMEM, G TAK)Ke OCYLLECTBNAET 3KCMNOopT
aTOMHOro 3HepreTuvecKkoro u cneuumanbHoro obopyaosaums,
MAaTepuanos, yCTAHOBOK u npubopos, B TOM yucne Ana npose-
ACHUA (PU3NYECKUX UCCNEeAOBAHUI M ANA peLueHUsA npuknag-
HbIX 30404 AAepHON PUIUKM.

B/O ,,ATOMOHEPIrO3KCIOPT' nocrasnser aroMHoe
3HepreTuyeckoe u cneumansHoe o6opyaosaHue, KoTtopoe oTse-
YaeT CaMbiM BbICOKMM COBpeMeHHbIM TpeboBaHuam u obecne-
YMBAET IKOHOMUUYHYrO M OesasapuitHyro paborty craHuui wu
YCTAQHOBOK B NOOLIX KNUMATUYECKUX M reonoruyecKkux ycno-

BUAX.

Bbicokasa 3KCNNyaTauUOHHAA HAAEXKHOCTb, 3KOHOMUYHOCTb
n 6eaonacHocTe nocrasnaemoro o6opyaosanun, a TakKe oka-
3blBAEMble YCNYIrU rapaHTUPYHOTCA.

B/O ,,ATOM3HEPrO3KCMOPT*:
& NPoOBOANT WU3bICKATENbCKHUE pﬂﬁOTbl no nblﬁopy MecTa
crpouTennsCcTBa

@® BLINONMHAEGT NPOEKTHbLIE PCIGOTI:I, a TaxKXxe npegocrasnsaer
ycnyru tvna ,,MHXXUWHUPHH rm NMPOBOAMT OTAENIbHbIE NPOEKTHO-
U3bICKaATeNnbCKue U 3KCNepuMeHTabHble PﬂﬁOTbl no XenaHuunr

3aka3umka

@ NoCTaBNAEeT OCHOBHOE, BCMOMOrarenbHoe, CTPOUTENbHO-
MOHTA)XXHOE U cneyuanbHoe obopyaosaHue

@® NpPpoOU3BOAUT MOHTAXXHbLIE U NYCKO-HANAAOYHbLIE pﬂﬁOTbl

® obecneunBaeTr atoMHble ANEKTPOCTAHUUU AAEPHbBIM TON-
JINBOM

@ KOMAHAWUPYET BbICOKOKBANM(UUMPOBAHHBLIX Chneuuanu-
CTOB HQ CTPOUTENBLCTBO ANA NPOBEAEHUA MOHTAXKHbIX U NYCKO-
Hanagou4Hbix pabor

@ opraHuMiyer obyyeHue HAUMOHANbHLIX KAAPOB KAK B
CCCP, Tak 1 B cTpaHax 3aka3uuka.

B koonepauuu ¢ uHocTpaHHbiMu ¢pupmamu B/O , ATOM-
OHEPIrO3KCIOPT" opranusyer crpoutenbcrso obuekros
ANEPHOW 3HEPreTUKU B TPETbUX CTPAHaXx.

Mo Bcem BOnNpocaM, CBA3AHHBLIM C COOpYyXeHuem obbekTos
AAEPHON 3HEPreTUKU U YCTAHOBOK CNeuuanbHOro Ha3sHa4YeHus,
3kcnopTtoM 060pyaAOBaAHUA U MATEPMANOB, OKA3AHMEM TEXHU-
YeCcKoOro coaelcTBUA M APYrux ycnyr, npocuM obpawiarbca B
B/O ,,AtomaneproakcnopTt‘‘ no agpecy:

CCCP, Mocksa, 113324, OsuunHHukosckana Hab.,
18/1, B/O ,,ATOMIOHEPIrO3KCINnoPrT"“
Tenerpadcg: Mockea ATOMIHEPro3KkcnopT
Tened oHsbi: 220-14-36, 231-80-14

Tenexkc: 7597

V/O “ATOMENERGOEXPORT” provides technical as-
sistance to foreign Customers in constructing nuclear power

plants, nuclear installations, nuclear research centers, in-

cluding the provision of necessary equipment, and exports
nuclear-, power-, and special equipment, materials, devices
and instruments, including those designed for physical research
and for solving applied problems of nuclear physics.

V/O “ATOMENERGOEXPORT” supplies nuclear-, po-
wer-, and special equipment which meets the highest present-
day demands and ensures economical and trouble-free opera-
tion of the plants and facilities under any climatic and geolo-
gical conditions.

High operational reliability, economy and safety of the
equipment delivered and the assistance rendered are guar-
anteed.

V/O “ATOMENERGOEXPORT”:

@ performs surveying work for the selection of construc-
tion site

@ performs projecting work, renders engineering services
and carries out separate projecting-surveying assignments and
experimental studies at Customer’s request

@ supplies basic, auxiliary, building-installation and spe-
cial equipment

® performs assembly and debugging work
@ supplies fissionable fuel for nuclear power plants

® sends highly skilled specialists to construction sites for
the performance of assembly and debugging work

@ organizes training of national staff either in the USSR
or in the Customers’ country.

In co-operation with foreign firms V/O “ATOMENERGO-

EXPORT” organizes construction of nuclear power stations
in the third World countries.

All requests for information related to the construction
of nuclear power plants and special facilities, export of equip-
ment and materials, technical assistance and other services
should be addressed to:

V/O “ATOMENERGOEXPORT”, 18/1 Ovchinnikovskaya
Emb., 113324, Moscow, USSR

Telegraph: Atomenergoexport Moscow

Telephone: 220-14-36; 231-80-14

Telex: 7597






