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YEPHOBbLIJTbCKAA ATOMHAHA
SQIIEKTPOCTAHLUUA

- Ha xuBonuncHom Gepery peku Mpunate coopyxena nepeasa ovepeab YepHoObINbLCKOM
ATOMHOW 3MEeKTPOCTAHLUMHU, OAHON U3 KpynHelunx 8 CCCP u Espone.

YepHobuinbckas ADC ¢ KAHANBHBIMU YPGH-rpaMTOBLIMU KUMALLMMW PeaKkTopaMm
MowHocTero no 1000 MBT (anekTpuuecknx) sBnaeTca oaHON M3 cepuii CTpoALMXCA
GTOMHbIX CTAHLMA TAKOrO TUNA, Ha KOTOPLIX B ByayLiem GyaeT npou3BOAUTLCA cyujecr-

BEHHOA 4acCTb 3neKTpoaHepruu B EBponeiickoit uactu Coeerckoro Coroza.

CHERNOBYL NUCLEAR POWER STATION

The first 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
YEPHOBbINTBCKOM A3C

Ha nepeoii odyepean YepHobeinbekoii A3C ycra-
HOBNEHO ABA KaHanbHbix peaktopa Tuna PEMK-1000,
B KOTOPbIX 3aMeAnUTeneM HEHTPOHOB ABNAETCA rpa-
$buUT, @ TENNOHOCUTENEM — KUMALLAA BOAA.

Mpyu npoekTuposanuu YepHobbinbeKoi ADC 6binun
yuTeHbl MHOrOneTHUil onblT paspaboTku W skcnnya-
taumu B CCCP KaHanbHbIX ypaH-rpaguToBbIX pedk-
Topos Gonbloii MowHocTH Ha Benoapckoi A3C um.
W. B. Kypuatoea, Cubupckoii, lennnrpaackoi u Kyp-
ckoit ADC, a Takxke COBpeMeHHble AOCTUXEHUA AAEp-
HOWM TEXHOMOTUK U MATepUAnoBeAeHUS.

YepHobbinbekas ADC — CTAHUUA OAHOKOHTYPHOrO
Tuna: nap, noaaeaeMblii Ha Typbukbi, obpasyeTca He-
NOCPeACTBEHHO B PEAKTOPE MPH KUMEHUMU NPOXOAALLEro
yepe:s Hero TennoHocuTens. B KkadecTse TemioHOCH-
Tens ucnonbayeTcn OBbIYHAA BOAQ, LMPKYNUpyrOLLAA
No 3aMKHYTOMY KOHTYPY; KOHAeHcaTopkl TypBuH ox-
NAKAQIOTCA BOAOH npyad-oxnaautens. lepeas ode-
pedb CTAHUMK BKIoYaeT B cebA ABA dHEpPreTUHEcKUX
6noka anekTpuyeckoii MouHocTbio 1000 MBT KaxabId
C pasAenbHbIMM MOMELIEHNAMM ANA PEAKTOpPOB, BCMO-
MoraTenbHoro oBopyAOBAHMA, CUCTEM TPAHCMNOPTH-
POBKM TOM/IMBAG W MYNIbTOB YNPABNEHUA PEAKTOPAMM, C
o6LMMU MALUMHHBIM 30IOM U MOMEL|eHUeM AN raso-
OUYMCTKM W CUCTEMbI MOAFOTOBKHU BO/AbI.

B kaablil aHepreTudecknit GNok BXOAAT peakTop
PEMK-1000 ¢ KOHTYpOM LUPKYNALMKM 4 BCOMOraTeNb-
HbIMM CUCTEMAMM, NAPOBON U KOHAEHCATHO-NUTATENb"
HbIi TPakThl U ABe TypbuHbl K-500-65 ¢ Typborenepa-
Topamu MowjHocTbio no 500 MBT. Tennosas MOLYHOCTE
oaHoro 6noka ASC 3200 MBT, anekTpuyeckas — 1000
MBT, 100 Mkan/u Tenna oTbuparoTea ANA OTONMEHUA.
[laBnenne HAchllieHHOro napa nepes TypBuHoi 65
Kkre/cM?,

DESCRIPTION
OF THE CHERNOBYL NPS

The first line of the Chernobyl NPS includes two
PBEMK-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 I. 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 Geal/h

" are spent on heating. The saturated steam pressure at

the turbine inlet is 65 kgf/cm?.
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Pexum paboTel ASC — 6a308biii ¢ BOIMONKHOCTLIO
NepexoAd Ha CNeAALUNi; BOAHbIA pexnm — 6ecxoppéK-
UHOHHbIA, HERTPANBHbIMA.

KoHTyp umpkynauuu BbinomHeH 3 aycTeHWTHOI
CTA/IM ¥ UUPKOHUA, NAPO- U KOHAEHCATONPOBOALI — M3
YrnepoaucTol cTanu, TpyBbl KoHAeHCATOpAd — M3
cnnasa MHX, Tpy6el nosorpesareneii — u3 Hepxaee-
FOLLeR CTAMM, METANTOKOHCTPYKUMM M KOXYX Pedk-
TOpa — U3 YrNepoaucTol CTAny.

B kadvecTse saepHoro Tomnuea ucnonsiyetca obo-
rawerHas go 1,89, asyokuce ypana, Cpeansas rnybuxa
BblropaHua coctaenset 18,5 MBT/cyTku/kr, Macca cta-

uuoHapHo# sarpysku 180 T ypawa. Mepeas 3arpyska

— 155 7 ypaHa ¢ 1,8%-HbIM oborauiennem.

MpuHuunuansHas Tennosaa cxeMas:

1 — peakTop; 2 — Texuonoruyeckmii kanan; 3 — Ga-
paGax-cenapatop; 4 — rNABHLIA LMPKYNALMOHHLIR
Hacoc; 5 — naposana TypbuHa; 6 — nuTaTenbHBIR
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 1.89%,.




lNMonepeuyHslii pa3pes rmasHoro Kopnyca: Main Building. Sectional View:
1 — peaxtop; 2 — pA3rpy304HO-3Arpy304HHAA Ma- 1 =— reactor; 2 — refuelling machine; 3 — overhead

wuHa; 3 — MOCTOBOM KPaH UeHTpPansHoro iana; 4 — travelling crane in the central hall; 4 — deaerator;
peaspaTtop; 5 — TypbuHa; 6 — KoHgeHcatop; 7 — 5 — turbine; 6 — condenser; 7 — separator-super-
cenapaTop-neperpeearens; 8§ — nogorpesaTtent HWU3- heater; 8 — low-pressure heater; 9 — electrical
Koro gasneHva; 9 — aNeKTPHYECKNUE NOHELIeHUA equipment premises
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KOHCTPYKLINA PEAKTOPA

Kaxabiii peaktop pasMeuleH B GeTOHHOW LwaxTe
pasmepom 21,6x21,6 25,5 M. Bec peakrtopa nepe-
fdeTcA Ha BeTOH Yepes CBApHLIe METANNOKOHCTPYKLUNK,
KOTOpble OAHOBPEMEHHO cnyxaT Guonoruyeckoit aa-
LUTON M BMecTe € KOXyxoM OBpasyloT repMeTHyHyro
NONOCTL — PEeaKTOpHOE MPOCTPAHCTBO, rae pasMelld-
eTca rpaduToBan KIagkd. Knaska cocToMT M3 cobpaH=-
HbIX B KONOHHbI FpagpuTOBLIX 6riokos cedenmnem 250250
MM € BEPTMKANbHBIMU UMNMHAPUYECKUMH OTBEPCTUA-
MU. B oTBepcTUA rpaduTOBOW KNAAKU YCTAHABNU-
BAIOTCA TexHonorudeckue (naporeHepupytoiue) ka-
HaNMbl WKW KGHAMAbl CUCTEMbl YNpABAeHUA U 3ALLUTSHI
(CY3). lepMeTHUYHOE PEAKTOPHOE NPOCTPAHCTBO 3aMbl-
KaeTcA BepxHell MEeTANNOKOHCTPYKUMel, onupaioLLeica
Ha KombLeBoi bak Buonoruv4eckon 3aLnThl, 3ANONHEH-
Hblii BOAOH. [NA NpeAOTBPALLEHUA OKUCIEHUA rpaduTa
W YNYYLIEHUA ero OXNAXAEHWA pedKTOpHOe NMpoCTpaH-
CTBO 3AMONTHEHO CMEChIO Fenus € d3oTOoM.

TexHonorudeckne kavansl (B peaktope ux 1693)
NpeACTAaBNAIOT cOBOA CBAPHYIO TPYGHYHO KOHCTPYKLUIO,
NPeAHA3HAYEHHYIO ANA PA3MelUeHUs TennoBbiAenaro-
wux cbopok (TBC), oMbiBaeMbiX MOTOKOM TEMIOHOCU-
TenA. BepxHAA M HWXKHAA HOCTU TEXHONOrUYEcKoro
KAHana W3roTORMEHbI W3 HEPXKABEIOLLEH CTANMU, LEHT-
pansHaa Tpyba AuameTpom 88 MM M TonWwMHON 4 MM,
pacnonoXeHHas B Npeaenax akTUBHOI 30Hb! pedKTopa,
— M3 LMPKOHMEBOTO CNNABA, UMEIOLLEro BhICOKUE Me-
XAHWYECKUE M QHTUKOPPO3UOHHBIe cBolicTea. C no-
MOLLLbIO CBAPHOrO COeJMHEHNA TEXHONOTrMYECKUIA KaHan
KpenuTcs K BepxHeMy (NAPOBOAAHOMY) TPAKTY, HUXKHAA
UACTL KAHANG COEMHARTEA € BOAAHLIM TPAKTOM Yepes
y3en KomMmneHcatopa, uto obecneynsaer csoboay Tep-
MUYECKHX pacluupeHuil 6es HapyLUeHUs repMeTMYHOCTH
peakTopHOil 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 x250 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

PeakTopHslii 3an A3C
NPS Reactor Hall






BAET NPU HEOBXOANMOCTH BOIMOMHOCTL 3AMEHBI TEXHO-
NOryYecKoro KaHana BO BPeMA OCTAHOBKM PeakTopd.

B TexHONoOrM4Yeckuit KaHAn NoMelideTca kacceTd ¢
AByMa Tennosblaenatouwmmu cbopkamu (TBC). Kacceta
KpPenuTeca Ha cneLnanbHoi noaeecke, CHaBXeHHOH BUH-
TOROW 3aLMTHOI NpobKo# 1 3anopHo# npobkoii, pacno-
nararoleica B rofoBKe BEPXHEro TPAKTA M repMeTH-
4ecku nepekpsieatolleil nonocts Tpakta. Kaxaas TBC
cocTouT w3 18 Tennoesidenstowux anementos (TB3IIT),
ANMHA TENNOBblAensAtoLWel (aKTUBHON) YACTH KOTOPLIX
paeHa 3,5 M. TennosbiaenaowmMi aNeMeHT NpeacTas-

naeT coboil TpybKy M3 LLUPKOHUEBOrO CMNABA € HAPYX-
HbiM guaMeTpoM 13,6 MM v TonwmHoi 0,9 MM, 3anonHew-
Hyto TabneTkamu u3 Asyokucu ypaxa. [ese TBC coe-
AWHAIOTCA B KACCETY, ANWHA AKTUBHOW Y4aACTM KOTOPO#H
cocTasnser 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.

MoHTax peakTopa
Reactor Assembling







OCHOBHbIE TEXHUYECKWE AAHHDbIE

BASIC CHARACTERISTICS OF PBEMK-1000

PEAKTOPA PEMK-1000 MK KOHTYPA REACTOR AND ITS CIRCULATION
UMPKYNALUUMK CIRCUIT

AnekTpuveckas mowgHocts, MBT 1 000 Electrical capacity, MW
Tennosasa MowHocTe, MBT 3 200 Thermal capacity, MW
Pacxop TennoHocuTens, T/4 37 500 Coolant flow rate, t/h
Maponpou3BoAUTENLHOCTD, T/4 5 800 Steam capacity, t/h
Temnepatypa, °C: Temperature, °C:

HACbILLEHHOro napa 284 saturated steam

BOAbLI HQ BXOZAe B peakTop 270 reactor inlet water
Jaenexne B cenaparope, krc/cm? 70 Pressure in the separator, kgsfem?
CpeaHee BECOBOE NAPOCOAEPKAHHUE HA BbIXOAE U3 Average steam content at the process
TEXHONOrMYECKUX KAHANOB, %, 15 channel outlet, %
Konuuecrso: Number of:

TEXHOMOrMYecKNX KaHANoB 1693 process channels

kaxanoe CY3 179 control and safety channels
3darpy3ka peakTopa ypamoM, T 180 Uranium charge, t
HauansHoe oborawlienue, %, 1,8 Initial enrichment, %
Buiropanue roptoyero, MBT/cyTku/kr 18,5 Burn-up, MW/day/kg
MpousBoAUTENBHOCTE UMPKYNALKWOHHOTO Hacoca, M*/ul 8 000 Circulation pump delivery, m®/h
Hanop uMpKynAUMOHHOro Hacocd, Krcfcm? 13 Circulation pump head, kgf/cm?

TennoHocuTene — BOAA NOABOAUTCA K KAXKAOMY Water used as the coolant enters each process

TEXHOMOrMYECKOMy KGHANy CHU3Y, Napo-BoAAHas cMecs  channel on the underside while the steam-water




OTBOANTCA M3 BEpXHe# YyacTh KaHanoe. fna perynupo-
BAHWA PACXOAQ TENMOHOCHTENA HA NOABOAALUNX TPY-
6oNnpoBOAAX YCTAHOBMEHbI PErynupytoliue KnandaHbl.

Cucrema ynpaenenuna u 3awutel (CY3) peakTopa
(179 kaHanos) obecneyusaeT ycTOiWYMBOE ABTOMATH-
YecKoe NOAAEPXKAHWE MOLUHOCTH HA 304AQHHOM YPOBHe,
No3BoNAeT BbIPABHMBATE pacripejefieHle HelTpoOH-
HOro MOTOKA MO PAAMYCY U BbICOTE GKTUBHOMW 30HbLI U
KOMMNEHCHPOBATL M3MEHEHME PeaKTMBHOCTH BO BpeMS
nepexoaHbix pexumos. Obvem CY3 BribpaH n3 Tex
coobpaxeHWit, 4Tobbl B Ntoboit cUTyauuu B cnyyae He-
obxoAMMOCTH pedkTop Mor 6bITh HAAEKHO 3arfyLIeH
CO CKOPOCTbIO CHUMKeHUA MollHocTu 8%, B cekyHay.
B CY3 ucnonb3ytoTca BbICOKOHAAGKHbBIE MOMYNPOBOA-
HUKoBble M BECKOHTAKTHbIE 3MEMEeHThI, cUCTeMda no-
CTPOEHA C pesepBMpOBAHMEM annapaTtypbl. Mcnonuu-
TenbHbiMW opraHamMu CY3 ABnAkTCA nornowarome
cTepXHU M3 kapbuaa Gopa B obonoyke U3 anroMuHne-
goro crnnasda. CTepiHNW NepeMeliaroTcs C NOMOLLbIO
WHAWBUAYQNIbHbIX CEPBONMPUBOAOB, YCTAHOBMEHHbLIX
ceepxy Ha kaHvanax CY3. OxnaxpaeHue cTepxHel ocy-
LLEeCTBMAETCA BOAOH CMELUMANbHOrO KOHTYpA C TemMne-
patypoit 4070 °C,

Ana koMneHcaumu HavanbHoro ubbITOYHOro 3a-
naca peakTUBHOCTH B YACTh TEXHOMNOr MYECKUX KAHANOB
peakTopa BMecTO TennoeblAensatowux cbopok ycta-
HABMWUBAIOTCA AoNONHUTenbHble nornotutenu (AMN).
MornowarownMmu srieMeHTaAMN B HUX SBAAKOTCA BTYNKMU
u3 Bopuctoit u HepxaeetoLel ctaneid. [Mornowatowas
cnocobrocTs [l perynupyeTca M3MeHeHMeM COOTHO-
LIEHUA MEXAY YMCNOM BTYNOK U3 BOPUCTON WU Hepxa-
BerOLLeil cTanen.

Buonoruyeckas sawuta peaktopa obecneyuBaeT
LONYCTUMYHO CAHUTAPHBLIMM HOPMAMW PAAUALUOHHY KO
0BCcTAHOBKY B peakTOpHOM 3afie W BO BCexX OBCAYyKM-
BAEMbIX MOMELWEHUAX BOKPYr LIAXTbl peakTopd BO
BpeMa ero paboTel, @ TaK¥e BOMOXKHOCTE NPOBEACHUA
neperpy3kn TEXHONMOrN4eCcKUX KAHANoB, peMoHTa obo-
pPYAOBAHWA W paboT nNo NUKeWAALWUM NOCNEACTBUA BO3-
MOXHbIX aBapuit. B Bnonoruyeckoit 3auTe peakTopa
MpUMEHEHb! HEAOPOrke U LUMPOKO pPACMPOCTPAHEHHbIe
MaTepuankl: YrnepoancTas cTank, CEpPreHTUHUTORBLIN
necok W ranbkd, Xeneso-b6apuii-cepneHTUHUTOBBIR Le-
MEHTHbIA KaMeHb, 0bbl4HbIA BeToH, necok M BoAd.

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 cocled 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.




CUCTEMbI TEXHOJNMOIMMYECKOIoO
KOHTPONA PEAKTOPA

CHcTeMbl TEXHOMOTUYECKOrO KOHTpONA peakTopa
obecneqnBaoT ONepATOpd BU3IYANbHOW U 3AperucTpu-
pOBaHHONM UHpOpMaumel o 3HaYeHUAX NAPAMETPOB, Xa-
pakTepuaytolwmux paboTy peakTopd B UENOM, paboTy
ero oTAeNbHbIX KAHAMOB W COCTOAHWE 3MIEMEHTOB KOH-
cTpykuun. CUCTEMbI TEXHONOrUHECKOTO KOHTPONA Bbi-
AQHOT TAKXKE CUFHANbI B CUCTEMY YNPABNEHUA U 3AWNTbI
(CY3):

OcHOBHbIe CUCTEMbI TEXHONOFUYECKOrO KOHTPONA
cnedytolime:

— cHCTeMa NOKAHANbHOMO KOHTPOMA pacxoaad Ten-
NOHOCUTENA;

— cucTeMa BUIMYECKOrO KOHTPONA pacnpeaeneHus
SHEProBbLIAGNEHNA MO BLICOTE M PAAUYCY AKTUBHOM
30HbI;

— CUCTEMA KOHTpONs repMeTUYHOCTH obonodek
tennoeblaenatowux snementos (KMO);

— CHCTEMO KOHTPOMA LENOCTHOCTH TeXHomnoruye-
CKUX KaQHanos.

Pacxos BOAbI B KAHANAX PEAKTOPA KOHTPONKpyeTcs
PACXOAOMEPAMY, YCTAHABNUBAEMBIMU HA BXOAR B KOXK-
Ablil TEXHOMNOrMYeCckUin KaHan W B KaHan CY3.

Cuctema UIMYECKOrO KOHTPONA pacnpedeneHus
SHEproBbIAENEHHUA NO BLICOTE U paauycy peakTopa obe-
CMeuYUBAET KOHTPONb 3HEpProBblAeneHus No  BCeMy
obbemy peakTopa. B Heit ucnonbayroTca AATHUKA HelT-
POHHOW MAOTHOCTY, YCTGHABAUBAEMbIE B 4OCTU TEXHO-
foruyeckux KaHanos (paAManbHoe pacnpesencHue) u
kananoe CY3 (BbicoTHoe pacnpeseneHue). DTa cu-
CTEeMa HenoCpPeACTBEHHO CBAIAHA C CUCTEMOW LEHTPa-
NMIOBAHHOrO KOHTPONS YCTAQHOBKM, B KOTopoil obpa-
6aTeIBALOTCA e CUTrHAanbI.

FepMeTMYHOCTE  TENMOBLIAGNAIOWMUX 3NEMEHTOB
konTponupyetca cuctemoit KFO nyTem usmepexua ak-
TUBHOCTW NApO-BOAAHON cMecu B Tpybonposoaax Ha
BXO/€ B CenapaTtopbl. ITO AENAETCA C NOMOLULLIO CABO-
EHHLIX CUMHTUANALUOHHBIX TAMMA-CeKTpOMeTph4e-
CKMX AGTYNKOB, YCTAHOBMEHHbLIX HA NOABUXHBIX 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-
stem, where its signals are processed.

Leaks in the fuel element cladding.are detected by
the FCI 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




BriouHeiii winT A3C « NPS Control Board

$GOpPMAX W NEpPUOAMYECKHM KOHTPONUPYHOLLMX TPY6ONpo-
BOAbI.

Cuctema KoHTpona uenocTHocTv Tpy6 KaHAnos
npeAHaAsHa4yeHa ANA ODHAPYXEeHWA HerepMeTUYHOro
KaHana M npesoTEPaUleHUA pachpOCTPAHEHUA BAArW
No rpaduToBON KNAAKE 3aMeanuTeNA peakTopd. KoHT-

on movable platforms are provided to monitor performs-
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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pPOsb OCYLIECTBNAETCA MO MIMEHEHUIO OTHOCUTENBLHOM
BNAXKHOCTM M TEMNepaTypbl A3OTHO-TeNUeBol cMecH,
NPOKAYMBAEMON MO 3a30paM MeXAy KaHanaMmu v rpa-
GuTOBOI KNAAKOW B peaKTOPHOM npocTpaHcTee. Liup-
KYnsUMA rasoBOW CMec OCYLLeCTBMNAGTCA MO 3AMKHY-
TOMY KOHTYPY; B KOHTYpe NMpOBOAMTCA O4MCTKA raso-
BOM CMECH OT NAPOB BOAbI U NMPOAYKTOB OKUCIIEHUA rpa-
GuTa, O TAKKE KOHTPONL 4 NOAAEPKAHKE HYXKHOrO Co-
cTaea cMech.

Beuay 6onbLLIOro YUCNa KOHTPONMPYEMbIX NAPAMET-
POB NPUMEHAETCA ABTOMATHYECKAA UEHTPANU3IOBAHHAA
cMCTEMA KOHTPONA, nossonatoulas BbiBopoyHo u3-
MEPATb M PErUCTPUPORATL TE UMM WUHbIE NAPAMETPbI,
PErucTpMpOBATH YMEeHbLUEHWEe BeMUYMHbI 3anaca Ao
Kpusuca TennoobMeHa Ha TenNoBbIAENAIOLLNX BIEMEH-
Tax, a TaKKe AQIOLLAN OMNepaAToOpy PeKOMeHAduuu AnA
noaaepxanua pabouero pexuma peaktopa. Cucrema
sknrovaeT B ceba uudposyio IBM ana obpaboTkn no-
cTynarolleil nHbopMaumm.

CUCTEMA MEPErPY3KM PEAKTOPA

JocTOUHCTBOM KAHAMbHBIX PEAKTOPOB ABMNAETCA
BO3MOXHOCTb NEperpysku Tonnuea npu pabore 6e3 cHu-
KEHMA YPOBHA MOLLHOCTU. DTO NO3IBOMAET MOBLICUTHL
koatuumeHT Harpysku ADC M CHUINTb HENPOMU3BOAMU-
TenbHble NoTepu HedWTpoHoe B nornotutenax CY3.
BbirpysKka BbIrOpEBLUErO FOpPHOHEro W 3ar py3ka ceexero
NPOM3BOAMTCA € MOMOLLBIO CNeUUanbHO! pasrpysodHo-
sarpysoqHoil MawuHel (P3M), pacnonoxeHHol B peak-
TopHoM 3ane. Macca MALMHBI € 3AWUTON COCTABNAET
465 7. YnpaeneHue eto ocyLlecTaNAETCA AUCTAHUNOHHO
W3 onepaTtopckoro noMeleHna. KoHCTPYKUMA MALLMHbI
NO3BOMNAET MNPOUBOAUTL MEPEerpyiky HerepMeTUUHbIX
TennoeslAenatownx cbopok. bnarogapa BoaMoMHOCTH
WX CBOEBPEMEHHOrO W3BNEYEHUA M3 PedKTOPd 3HAYU-
TeNbHO CHUMAIOTCA ra30Bble pAAMOAKTHBHbIE BbIGPOCH!
W NoBbILIAETCA paauduuoHHas BesonacHocTs 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 compesition 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.

Pa3rpyso4yHo-3arpy3o4Han MAiLlHHa

Refuelling Machine
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KOHTYP LUUNPKYNALLUA

Tenno, BbiAENAIOLIEECA B PEAKTOPE, OTBOAUTCA BO-
AOH, UMPKYNUPYoLLel MO KOHTYPY MHOFOKPATHOM npu-
HYAUTENBHOW LWPKYNALNM, KOTOPbIH COCTOUT M3 ABYX
napannenehblix netens. ObopysoBanue netens u ux
Tpy6onpoBoAbl pacronoxexsl B 6oKcax CUMMETPUUHO
OTHOCHTENLHO PedKTOPHOro 3and.

Liupkynauua TennoHocuTenei B KAXA0N netne ocy-
LIECTBMNACTCA € NMOMOLLbIO YeTblpeX LHPKYNALMOHHBIX
31eKTPOHACOCOB, TPX U3 KOTOPbLIX ABNAKOTCA pabounmu,
OLWUH — pPe3aepBHbIM.

Bosa ¢ Temnepatypoit 270 °C noaaeTca Hacocamu B
HAMOPHLIA KONMEKTOP, a3aTeM B 22 pa3aaToUHbIX Fpyr-
MOBbLIX KOMMEKTOPd, NUTAIOLLUX MONOBUHY TEXHONOr K-
YecKMX KaHanos peakTopd. OB K pacxos Boabl Yepes
peakTop cocrasnset 37 500 T/4.

Mapo-BoaAHas cMecth, o6palytoLLAACA B TEXHONOM K-
Yeckux KaHanax, noaaercs B 6apabanbl-cenapartopsl,
B KOTOPbIX MPOMCXOAWUT pdzdeneHne CMecH HA nap w
Body. B kaxaoi 13 ABYX neTenb LMPKYNALMOHHOMO KOH-
Typa uMeroTca ABA Takux Bapabana-cenapatopa. Oxu
NpeacTaBnAtoT coBOi BhINOMHEHHbIE U3 YTNepoANCTOH
CTAMY € HEPXKABEIOLLeH NNAKWPOBKOMN, FOPU3OHTANbHBIE
6apabaHbl AnameTpom 2,3 M, ANUHOK OKOMO 30 M, mac-
coit 200 . Cenapatopbl KAXAOH neTnu coegUHeHb! no
BOAE W MOPY NEpeMbIYKAMMU.

W3 cenapaTopoB nap Hanpasnaerca K TypbuHam, a
OTCenapupoBaHHAA BOAA MOCNE CMELUEHUA € KOHAEH-
catoM oTpaboTasluero B TYpBuHAxX napa no onyckHbIM
Tpybonposogam auamerpom 300 MM BozBpaliaeTca K
BCACHIBAFOLLUEMY KOMMEKTOPY MNABHBIX LUPKYNALUOH-
HbIX HAQCOCOB.

O6e neTnu KOHTYpA LMPKYNAUMK MMetoT obLuyro
CUCTEMY OYUCTKU KOHTYPHOW BOABI, BKIHOUAIOLLYIO Me-
XaHu4eckne n UOHOOBMeHHble GUNLTPbI, NMPOUIBOAU-
TenbHOCThL KoTOpoil coctasnsaeT okono 200 T/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

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



Baku XMMBOOOOUMCTKY

Water-Treatment Tanks

DuUNLTPOBANbLHBIN 3a71 XHMBOJOOUMCTKH
Water-Treatment Filters Hall

KomMnpeccopHasa cTaHUuA cobcTBEHHBIX HYXA

Compressor Station for the Auxiliaries
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NMAPOBOW U KOHAEHCATHO-
MUTATENbHbIA KOHTYP

HaceiwenHbiin nap aaenenuem 70 krc/cm? uz Bapa-
6arHoe-cenapaTopoB Kaxgoro 6noka noctynaer no
BocbMM naponpoeosaam guamerpom 400 MM K ABYM TYyp-
6unam K-500-65. Cxema naponposogoe obecneuusaer
BOIMOXKHOCTL paboTsl Bcex yeTbipex bapabanos-cena-
paTOpOB Ha OAHY TypEuHy. [pK 3AKPLITUHM CTONOPHOTO
KnanaHa oAHoit unu obeux TypOuH nanuwku napa copa-
ChIBAKOTCA Yepes pesyKUMOHHBIE YCTPOHCTBA B KOHAEH-
catopbl Typbuk. Ecnu B HMX cOpBAH BAKYyM, TO W3-
NULWKK NApA HANPABAAKOTCA B MAPONPUEMHbIA Y3en
(BapboTep M TeXHONOrn4eCknit KOHAEHCATOP), B KOTO-
poM coBuparoTca Takke cOpoChbl NPeAOXPAHUTENBHbBIX
knanaHos, Bnaroaaps YeMy MCKMouaeTcAs nonagaHue
napa B arMocthepy.

KownaencaT napa, orpaborasluero B TypbuHax, Bos-
BPALLAETCA Yepes KOHAEGHCATO-OUYUCTKY M NATb noao-
rpeBaTeneil HUIKOrO AABMEHUA B A€AIPATOp M Adnee
nUMTAaTEeNbHBIMKM HACOCAMW MNOAUETCA Lrepea KNnanaHbl
perynsTopoB YPOBHA B CenapaTopkbl.

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.

A3oTHo-kMcriopoaHana cTaHuua ¢ Nitrogen-oxygen Station




HacocHaa craHuma TtexHnuueckoro Bogo-
cHaGxeHuA

Service Water Pump Station

OrTeogsaLuii KaHan
Drain Duct
v
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TYPBOTEHEPATOPbDI

Kaxablii sHepreTuyeckuit Bnok “YepHobbinbckoit
ASC ochaweHn asyma Typbuxamu K-500-65 c rewepa-
topamu MowHocTeto 500 MBT  kaxAabli. TypbuHel
— OAHOBAsIbHbIE, ABYXNOTOUYHbIE (OAMH UMIMHAP BbI-
cokoro gaenenus, LIBA v 4yeTbipe uunuHgpa — Hu3-
koro, LIHA), anuna TypbuHbl 39 M, ckopoctb 3000
o6/muH, macca 1200 7. Mexay LIBA u UHA umeeTca
CendapaTop M NPOMEXYTOUHbIH neperpesaTens napd.
Fenepatopbl TpexdasHble, ¢ 4aCTOTOM 50 lu, ¢ pogo-
POAHBIM W BOAAHBIM OXAAXKACHUEM.

Typborexepatopsl 67104HO NOAKNKOYEHBI K OTKpPbI-
Toit anektponoactaHunn 110 n 330 kB. DHeprua Ha
cobcraeHHble HyxAbl ADC noctynaer oT Tpanchopma-
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







KOHTPO/b U YTMPABJIEHMUE
CTAHUWUU

O/AHUM 13 NPUHLMMOB, 3ATOXKEHHbBIX B CUCTEMY KOHT-
pona u ynpasneHua YepHobeinbeckoit AIC, nomumo
noaaep>Kanus cTabunbHbIX NapaMeTpos u obecnede-
HUA BesonacHocTH, ABMAETCA WCKNHOYEHWE BO3IMOXK-
HOCTW OCTAHOBKM MOLLHOW CTaHUMUK Be3 KpaliHel Heob-
XOAWMOCTH, a Ter Bonee No NOXHbIM curHanam. [pamo
MMM KOCBEHHO 3TOM Uenu CNyXKaT CUCTeMbl KOHTpONA
repMeTUYHOCTH TEXHOMOrMYeckux KAHANOB U Tenno-
BbIACMAOLLNX 3MEMEHTOR, G TAKXKE BOIMOXHOCTL ne-
perpyskn HerepMeTudHsix TBC Ha paboTaroliem peak-
TOpe C MOMOWBK PA3IrPY3OMHO-3ArPy30HHON MALIUHBI
(P3M).

3awuTa TexHonoruyeckoro obopysosanus, cpaba-
ThiBaHME KOTOPOW BEAET K OCTAHOBKE 3HEpreTUYecKoro
6nokd, CBeAEHA K MUHUMYMY, NpUYeM 3aunTa BKIFOYa-
eTCA TONbKO MPKU HANWUYUM CUFHANA HEe MeHee 4YeM OT
ABYX M3 TPex KaHanoe uiMepeHus napametpa. [lpu
HeoBXOAMMOCTH PeakTop MoxeT ObiTh 3arnylweH co
CKOPOCTBIO CHUXeHUA MolHocTu 89, B cekynay. Oa-
Hako BbICTPAA ABAPUAHAA 3AL4MTA, NPU KOTOPOWR MOLL-
HOCTb PeaKTOPa CHUXKAETCA AO HYNA AAXKE Mpu ucyes-
HOBEHUM QBAPMIAHOTrO CUrHANd, NPUMEHAETCA OYEHb
peako. BMecTo aToro BBeAeHs! cneunansHbie (Mo rpyn-
naM asapuit) CHCTEMbl 3AWMThl, obecnevnsarowme
KOHTPONUpYEMOe CHUXKEHUE MOLHOCTH CO CKOPOCThIO
4%, B cekyHAy A0 YPOBHA, FAPAHTHPYIOLLErO HAAEK-
Hblii TENNOOTBOA NPU ABAPUAX AAHHOI rpynnbi. [pu
WCYE3HOBEHMM CMTHGNQ, OT KoToporo cpabotana 3a-
WWTa TOW WAM MHOW FpPYNNbl, CHWKEHWE MOLUHOCTH
npeKkpaLiaeTcs. )

Perynuposaxue CTAHUWAK PACCUUTAHO Ha Bazosbiil
W CneAAWwMin pexuMbl paboTbl nyTeM NOAAEPKAHUA
AaBneHns neped TypbuHoli (BosaeiicTeneM perynatopa
HQ ApOCCenbHLIA KNanaH B MEpBOM pexuMe Unu Ha
AATYUK MOLLHOCTM peakTopa — Bo BTOopoM). Onepa-

CONTROL AND MONITORING
SYSTEM OF THE STATION

One of the principles incorporated in the Chernob);J
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 2 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 8%, 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
operate either on base load or as a load following station
by maintaining pressure at the turbine (the turbine
governor valve is controlled in the former mode, and



LlenTpaneHblii uut A3C « Central Control Board of the NPS

TUBHBIA KOHTPONIb W YNPABAEHUE 3HEProyCTAHOBOK
OCYLLECTBAAIOTCA € MOMOLLLIO MHPOPMALUOHHO-BbLIYH-
CNUTENbHOW MALUWHbI.

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.
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PAANALIMOHHAA
BE3OIMNACHOCTb A3C

B cxeMy W KOHCTPYKLUUIO PEaKTOPA 3aNOXKEHbI Cle-
AYKOLLNE OCHOBHbIE 3MEMEHTbI, FAPAHTUpYyoWwuMe pa-
AUALUOHHYHO 6e30MacHOCTh KaK NpH HOpMAnkHOW pa-
6ote ASC, TAK U NPH ABAPUAHBLIX CATYALUAX:

a) BbicokoHaaexHan CY3, BkntoyaroLLas okono 180

He3aBUCUMbIX NOrnoTuTenei, obbeanHeHHbIX B Fpynnbl -

C ABTOHOMHbLIMM AATYMKAMU, kabenamu, annapartypou
CPABHEHMA W YCUIIEHWA CUTHATIOB M NUTAHUEM;

6) cpeacTBA ABApPMIAHOrO TeNMnooTeoAd (MAXOBUKM
HQ FAABHBIX HACOCAX KOHTYPA, pesepBbl MUTAHUA ANA
COBCTBEHHbIX HYXKA, NOAAQYd NUTATENBLHOI BOAbI B Ha-
NOPHbLIA KOMMEKTOp U AP.), UCKNIOYAIOLLME MACCOBbIE
nospexaeHus obonouek TB2Jloe npu Bcex BMAdX dBA-
puii, B TOM Yucne obliee obecTounBaHne, oTKItOYEHNE
cpasy aeyx TypbuH, Teun Tpyb auamerpom so 300—400
MM AT A

B) CPEACTBA NEPUOAMYECKOrO KOHTPOSA COCTOAHUA
BCEX Y3/IOB M CUCTEM, OTBETCTBEHHbLIX 3 PAAMALUOH-
Hyro Ge3onacHocTb, B TOM YMCNe NepuoAMYecKas WH-
CNEKUUA COCTOAHMUA KPYMHbLIX COCYAOB U KONMEKTOPOB,
NPAKTUYECKM MCKNIOUYAIOWAA UX MTHOBEHHbIA NONHbIA
PaspbiB MO BCEMY CEYEHUIO;

r) napornpueMHbie YCTPOWACTBA, WCKNtOUAIOLLME
Gonblune yTe4Kku napa B atMocdepy.

MiMeHHO peakTop KaHaneHoro Tuna, T. e. Beckop-
NycHbIH, OTKPbIBAET B NPUHLUNE BOIMOXHOCTb KOPEH-~
HOrO peLUeHis BOMpoOCcoB He3onacHoCcTy 3a cueT UCKto-
YeHUs KpYMHbIX TpyBonpoBoaos U apobreHua KOHTYpa
UMPKYIALMN HA QBTOHOMHbIE YHACTKM, PA3PbIB KAXK-
AOFO U3 KOTOPbIX ABMAETCA HE3HAYMTENbHON aBapuen.

Hanu4ne nokaHankHO# CUCTEMbl KOHTPOA repMe-
TUYHOCTH obonovek M BOIMOXKHOCTB Neperpyskn 6Ges
OCTAHOBKM peakTopa Mo3BOnfeT cBoeBpeMeHHO obHa-
PYXKMBATL HErepMETUYHbIE KACCeThbI U CPA3y e Bbirpy-
KATb UX, YTO obecre4yMBaeT MUHMMANbHOE PAAUOUK-
TUBHOE 3ArpA3HEHME TENSIOHOCUTENA.

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.;

¢) 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 kB OPY 330 kB n2mn 330 kB
110-kV switchyard ¥ 330-kV switchyard

330-kV Overhead Power
Transmission Line
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MpoTeuku paAMOAKTUBHOrG TensoHocuTens cobu-
PAKOTCA B CMELMANbHbIX pesepeyapax, BeINAPUBALOTCA
W CHOBG BO3BPALLAIOTCA B KOHTYP.

CneuuansHble GQUNBTPbl TAPAHTUPYIOT OHYUCTKY
BbIGpacbiBaeMoro B aTMocdepy BO3AYXd OT GKTUBHLIX
asposoneit.

CucTema copbUUOHHON 3a4epKKU QKTUBHbIX Td30B
HQ AKTUBMPOBAHHOM YFNe M HANU4YMe rasrofbaepa Bbi-
AEPXKW, B KOTOPOM PACMAAQIOTCA KOPOTKOXMBYLLUE
M3oTOMbl, Nepes MoMAAdHMEM B BEHTUNALUOHHYHO
TpyBy obecneunBaroT HEIHAUUTENBHYHO AKTUBHOCTL ra-
30BbIX BbIBpOCOB.

Kak 1 Ha BCEX CYLUECTBYIOWMX CTAHUUAX, Ha Yep-
HoBbinbekoit ADC geiicTeyeT cnyxba BHewHed Ao3u-
METpUM, B 30404y KOTOPO#N BXOANT NOCTOAHHBIA KOHT-
pofb 30 AKTUBHOCTLHD BOAbI, BO3AYXA U MPYHTA KAK Ha
TEpPpPUTOPHMH CTAHLUM, TAK U B OKPYXatoLueM ee paiioHe
NNOWAALIO B COTHW KBAAPATHBIX KWTOMETPOB.

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 radicactive 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 cTpouTeneii u 3nepreTukos Mpunare

Pripyat—the Town of the Builders and Employees of the
NPS
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BTOPASA OYEPEAb
YEPHOBLINMTBCKOM A3C

B HacToAwee BpeMA COOPYXAETCA BTOpAA o4epesb
YepHobuinbckoit ADC, Bkntovatolan B ceba elle asa
6noka ¢ peaktopamu PBMK-1000. KoHcTpykuus peak-
TOPOB W TEXHOMNOTMYECKAA CXeMa CTAHLMIA B MpUHUMNE
TAKAs Xe, KAK ¥ Ha nepBoil odepeau. HesHauuTenksHble
OTMHMYMA B OCHOBHOM CBOAATCA K YCOBEPLUEHCTBOBAHUO
OTAEeNbHbIX Y3MOB M CUCTEM, HEAOCTATKH KOTOPLIX
BbIABWIKWCb nocne I'IYCKCI nepBoFr o4vepean “ 6binu ycT-
pAHEeHbl B Mpoliecce 3KkcnnyaTauuu. bonblioe BHUMA-
Hue yaeneHo HagexHoctu paboTel ADC u cuctemam
nokanuauyuu asapui.

C BBOAOM B CTpOI BTOPO#H o4epean obLyas snekTpu-
Yeckasn MOWHOCTE YepHobbINbCKOW QTOMHONR 3neKTpo-
CTAHUMM JOCTUTHET 4-X MUITIMOHOB KUMOBATT.

MpoekTuposanue YepHobeineckon A3C ocyulect-
BNeHo BececorosHbiM opaeHa [eHnHa npoekTHO-U3bICKA-
TENBCKUM ¥ HAYYHO-WCCNEeAOBATENbCKUM WHCTUTYTOM
wInaponpoekt* umenn C. A. Hyka.

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.



B/O ,ATOMOHEPIrO2KCIMOPT* okaskiBaeT TexHMue-
(o8 cogeicTBNe WHOCTPAHHBIM 30KA3YMKAM B CTPOMUTENLCTRE
ATOMHLIX DNEKTPOCTAHUMIA, AAEPHBIX YCTAGHOBOK, LEHTPOB
HABPHEIX MECNefoBAHUA, BKNHOYAA KOMMMEKTAUWKO WX Heob-
Ko/MHuiM obopyaosaHueM, a TakKe ocyLLecTBRAET 3KCNOpT
ATOMHOrO PHEePreTMHEeCKoro W cneuyuansHoro oBopygoBaHms,
HATOPMANOB, YCTAHOBOK U NPUGOPOB, B TOM YKCNE ANA NpoBe-
ABHUA (PHINMECKUX UCCNEeAOBAHMA M ANA pelleHns NPUKNad-
HuIX 3apnau aaepHoi huanku.

B/O ,ATOM3HEPrO3KCIMNOPT* nocrasnfeT dromMHoe
sHepreTHveckoe u cneunansHoe obopyaosanmne, KoTopoe oTee-
“YaerY CaMbIM BbICOKMM coBpeMeHHbIM TpebosaHuam u obecne-
YUBAET 3KOHOMMUYHYHO W BeazapapuiiHyro paboTy cTaHuuit u
YETAHOBOK B NHOGBIX KNUMATUYECKUX M re0NOrMYecKUX yerno-
BUAX,

Bbicokas aKCNNYaTAUMOHHAA HOAGKHOCTb, DKOHOMMYHOCTB
n GeaonacHocTk nocTtasnsemoro o60pyAOBAHKA, A TAKMNKE OKA-
AblBaeMble YCNYr rapaHTUpYrOTCA.

B/O ,,ATOMDHEPIO3KCIOPT*:

® NpoBOAMT Mn3bicKaTensckue paboTekl no BeiBopy mMecta
CTponTenncTea

@ BbinonHAeT NnpoeKTHble paboTel, 0 TAKXKE NpejocTasnser
YENYIH THNA ,,MHKUHHPHHT U NPOBOANT OTAENbHbIE NPOEKTHO-
MAkICKATENbCKME M IKCMEPUMEHTaNbHbIE paBoThl MO HeNaHHI
Jakaaunka

® NOCTABNAET OCHOBHOE, BCMOMOraTeNbHOe, CTPOUTENLHO-
MOHTOXHOE W cnelnanbHoe oGopyaoBaHue

® NPOM3BOANT MOHTAMHBLIE U nycro-Hanago4yHsie PCIBOTI:I

® obecneuuBaeT aroMHbIe 3NeKTPOCTAHLUHUK AJEePHbLIM TOoN=-
NHBOH

® KOMAHAWPYET BLICOKOKBANMGUUMPOBAHHBIX cheyuany-
C€TOB HO CTPOMTENLCTBO ANA NPOBEAEHUA MOHTUXKHBIX U MYCKO-
HanagouHbix paGor

® opraHuayer obyuyeHue HAUMOHANBHBLIX KAAPOB KAK B
CCCP, Tak u B cTpaHax 3aka3vuka.

B koonepauun ¢ uHoctpaHHeimu upmamu B/O ,,ATOM.
DHEPFrO3KCIMOPT* opranunsyer cTpoMTenscTeo obnekTos
AAePHOI 3HEPreTUKN B TPETLUX CTPOHAX.

Mo Bcem Bonpocam, CBA3AHHBLIM € COOPYXKeHUeM obbexTor
AAePHON 3IHEPreTUKM M YCTAHOBOK CNELMaNbHOrO Ha3ZHAYEH U,
sKcnopToM 0GOpyAOBAHMA M MATEPMANOB, OKAZAHMEM TEXHM-
HOCKOro COAENCTBMA M APYrMX Yenyr, npocuM obpawiatkca B
B/O ,,AToMaHeproakcnopT‘ no agpecy:

CCCP, Mockea, 113324, OeuuHHUKOBCKaa Hab.,
18/1, B/O ,ATOM®HEPIrO3KCMNOPT"
Tenerpadg: Mockea AroMaHeproskecnoprt
Tened onbi: 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 ¥/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
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