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Mr. Kenneth M, Carr, Chairman
U.S., Nuclear Regulatory Commission
Washington, D.C. 205585

Dear Chairman Carr,

e p-Thank you for your participation in the 1990 gnnugl meeting of Lhe e
Professional Reactor Operator Society. Your presentation and the manner
in which you provided direct answers to the questions from the floor,
contributed greatly to our feeling of having had a successful meeting.

1 regret the delay in getting this message to you. Next time, 1'l1l keep
it (o just & "thank you" and follow later with business. Please accept
my apology.

We sincerely hope that you found the opportunity to talk with our
operator members as enjoyable as was our meeting vou and vour wife
Molly. Many expressed positive feelings about your insight into
problems confronting the "hands-on" reactor operator, from requal to
lack of maintenance,

As you may remember, Jim Peterson announced his intention to resign the
presidency of PROS after serving six vears. 1'd like to introduce
myself as the new President, having met you as Membership Coordinator at
the Boston meeting. I work at Wisconsin Electric's Point Beach Nuclear
Plant as a Shift Superintendent (Shift Supervisor). 1 came to Point
Beach in 1968, during construction, as & Reactor Operator, but worked as
an Tauipment Operator for the first vear of system flushes and testing.
Prior \» that there were seven vears in the nuclear Navy, followed by a
year with B&W. In 1975 1 was promoted to Control Room Supervisor and
obtained an SRO license. The promotion to Shift Superintendent came in
1979,

It could be considered out of place in a "thank you and introductory
letter”, but 1'd like to bring up the license requal issue again. At
our meeting, yvour opening starv about '~ommunication gone awry' brings
to mind an apparent communications ,rnblem between Washington and the
way the regions are handling requal. Specifically, ! feel that vour
plea for operators to "keep vour licenses" will fall on deaf ears if
things continue, for example, as occurred at Kewaunee this vear. Some
very subjective calls apparently occurred, resulting in one very
dedicated and proficient Shift Supervisor considering the worth of
trying to maintain his license when facsd with such behavior. Part of

~his decision equation also comes from a concern that his operators might
feel compélled to overly analyze their actions or his orders at a time
of crisis, having once been failed .or util.zing a variation of a
control methodology normally associated with ecergency situations, when
no such emergency existed. The feedback was damaging.
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48 significant as those concerns are, 1 get a feeling of "what next”"
when the examiner volunteers that the failure rate would have been even
higher had they examined to the NEW STANDARD (which will apparent v
become effective in October). 1 _believe we need a rethinking of just
what constitutes a critical task if UhEU mes TUARENra wWITIT not allow
even one to be missed. We're rot talking about skirting safety issues.
The public health and safety is our families that live around these
plants. Wwe're talking about examiners i1llconsidered perceptions and
subjectively jerking-around this already moving target.

! hope this brief example explains some of our consternation with
licensing.

We have no fault with the concept itself and know full-well we must be
examined to stringent standards. However, the manner in which some
examiners (Regions”) conduct the business of requal appears
inconsistent, both with the views you expressed in Boston, and the
examiner standards.

The Society can contribute to making the admittedly stressful and
difficult process of requalificaticen more palatable. To that end, .we

would like to establish a working relatio ith the NRC in which =i ..
operator input would occasionally be provided directly to the Commission
and the Director of Operator Lic Lng. e Professiona eactor

OPEFRYSY Scciety believes it paramount to retain experienced and
competent operators throughout the industry, for without them, a problem
at one site casts a pall on the entire operator community, Quite
frankly, diluting operating experience because of dissatisfaction with
testing, has become a fact.

1 look forward to contacting your office toward arranging a meeting.

Thank vou again for your help in making our annual meeting & success.

Sincerryy,

&l

PROS President
1015 Nuclear Road-
Mishicot, Wi. 54228
414-755-4264
cc: Regional Presidents
Office file
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Preface by S. Zalvgin

1t 15 not possible 1o avert disasters without knowing
their causes and all the cousal circumitances By now,
this 18 clear 10 evervone, now this 13 one of the most
important principles of restructuring and of our
present-Jay evistence

And if we do not want 10 betray our principles and
ourselves. there must be no exceptions here. Not 2
single one ’

The possibiliny of ong or two. well, perhaps three. excep-
nons=-afier all. this does as a matter of fact have a
calming effect on society. but what might that ease of
mind cost it in the future. Perhaps the immediate future
Nothing other than a repetition of the disaster. It may
occur in a different version. but 1t will occur.

There 15 onis one road here: the most thorough study of
all the deranls of the Chernoby | disaster. since 1t 18 by no
means precluded that one of the detans of it that s
overlnoked 1o0day will sometime be the main causc of the
next calamity or the one atier that

It was considerations of this kind that presented tiie
editors with the necessity of publishing G. L
Muedvedey's dJocumentany narrauve. aithough in some
respects 1t 15 not tactful and will wound some peopic's
pride and perhape cven their dignity. as it reveals the
unsightly situation. whose “unsightiiness™ we will have
10 analvze over and over again. even if we have an inner
reluctance 10 undenake that anaivsis. Yot why should we
be reluctant when we are talking aboul the tuture of our
children and grandchiidren”

Yes. there 1s the dictate of the hean. there 1s the diclate
of the mind. but there are harsh dictates of both mind
and hean

Preface by *.. Sakharov

G U Med' edev's "Chernobyl No.ebook™ 15 a competent
and dispassionately truthiul accow t ot the tragedy that
occurred more than 3 years ago and vhich 1s continuing
10 disturd milhions of peaple. This . perhaps the first
ume we have such a complete firsi-rand account in
wh.ch nothing 1s kept back and there 1s 1o departmental
"diplomacy " The author 15 2 nuclesr poawer specialist
who worked for a ume at the Chernobyi 2 ES and knows
it well just as he s personalbly acquainied with all the
principal parucipants 1n the events. By victue of his
otficial position. he has attended many of the “rucial

conferences concerning nuclear power plant consiruge
non. Immediacely aner the acodent, Medyedes was sent
10 Chernobyl and had an opportunity 1o learn 2 great
Jeal while the trail was suill tresh and (1o see (hings with
his own eves. He presents many techmical delals ingis
pensable 10 undersianding the mechanism whereby the
accident occurred. he exposes the seerets of hurcsucratic
relations. he tells about the oversights of scientists and
designers. aboul (he disasirous overbearing pressure n
the command svstem. aboul the violations of glasnost
before the acoident and in (he emergencs situglion
following it that have caused cnormous harm. The
chronicie of events at Chernobyl in the tragic davs of
April and May 1986 Lakes up the central place in the
story. The author portravs the hehavior and role of
numerous participants in the drama. ol regl living people
with their shoricomings and virtues. their doubts. their
weaknesses. their 1Husions. aiy 520 heraism alone: Jo
the nuclear monsier that had gone out of control It 1s not
possible 10 read aboul this without the Jeepest emotion
We knew about the exploits of the firemen The author
1ells about the heroism ol he electnicians, the wurbing
specialists, the operators. and other workers at the sia-
ton who prevented the accident from Laking on greater
proporuions.

Everything that pertains 10 the Chermobvi disasier. s
causcs and consequences. must become the property ol
asnost. The compiete and naked truth 18 necessan
cople must be able 10 arrive at their own opinion of
something that concerns so directiy the life and health of
each of us and our descendanis. and musi have the right
10 take par in muking the hoy decisions that Jeterming
the destiny of the country and the planct. Should nucicar
power engingering develop at all” 1 so. then s 1t permiss
sible 10 build reactors located on the surtace (esen it they
are considerably safer than the one at Chernoabyi) or
must they all be driven underground” These are all
problems whose solution cannot he mercly turned over
10 specialists. much less 10 departments with their nar.
rowly technical and biased approach that trequentls s
not devord of special interest. with their coverup and
interconnectedness (the same ing applics ey en 1o many
other exceedingly important problems ol an ccological.
economic. and social nature). | an' personally convinced
that nuclcar power enginecring s indispensable 10
humanity and must be developed. sut only undyr con-
ditions of practica’’y complete safets which in real terms
demands that re.clors be located und erground. An inter-
national law s needed thut would srohibit location of
reactors 0% the surtace. We must not move slowh

“The death of the Challenger crew and (he acerdent al
the Chernobyl Nuclear Power Station  have intensiticd
the anxiety and ssued a harsh warning that men are suill
Just in the process of masiening those lantastic and
powerful forces which they themselves have hrougght 10
life. that they are just now learning 1o place them at the



service of progress.” M. ail Sergeyevich Gorbachev
sa1d in hus speech over central television on | B August
1986

That was the first ime in the 35 years of nuclear power
engineening's development in the USSR that such an
exceedingly sober assessment of peacetime alomic

had been reporting 10 us the exact opposite in the press
and over radio and television. Peaceful atomic energy
was presenied 10 broad segments of the public as ail but
8 panacea. as the acme of true safety, ecological punty,
and (ehability, People were almost enthusiastic when
they talked about the safety of nuclear power plants.

“Nuclear power plants are stars in the daytime'” M.A
Styrikovich, member of thie academy, exclaimed in | 980
in the magazine OGONEK. “We are planting our entire
earth with them. They are perfectly safe!™

They planiec the earth with them....

“Atomic reacie ™ are ordinary furnaces. and the opers-
tors controlling thy ™ are the stokers,” was the popular
explanation given 10 the “road public by N M. Sinev,
deputy chairman of the USS.. State Committee for Use
of Atomic Energy. This was a convenieni position in all
respects. First, 1t quieted public opinion; secord. remu-
neration at nuclear power plants could be put on a par
with thermal stations. and in @ number of cases set even
lower

“The waste from nuclear power enginev=ing, which is
potentially very hazardous. is $0 compact tha, .* can be
store al places isolated from the external environmes,.
O. Kazachkovskiy. director of the Encrzy Physics Insti-
tute. wrote |n PRAVDA on 25 June 1984 We should
noi¢ that when the Chernoby! explosion roared. there
were no places where the spent nuclear fuel could be
disposed of, and the storage facility had 10 be built
alongside the unit where the accident occurred, in the
midst of fierce radiation fields. overexposing the con-
struction and installation workers

“We live in the atomic age. Nuclear power stations have
proven 10 be convenient and reliable (o operate. Nuclear
reaciors are prepanng 10 take over the heating of
cities....” O. Kazachkovskiy wrote in that same issue of
PRAVDA. A. Sheydlin, member of the academy, reacted
as follows in LITERATURNAYA GAZETA 10 the
remark that expanded construction of nuclear power
plants in suburban zones could alarm the population:
“There 18 a lot of emotion involved here. Our country's
nuclear power slanons are quite safe for the population
of surrounding ares. There sumply is no reason to be
uneasy.”

A. Petrosyants. chairman of the State Commitiee for Use
of Atomic Energy, made his particular contribution o
propagandizing the safety of nuclear power plants:
*..nuclear power plants are altogether independent o
sources of mw matenals (uranium mines) thanks v the
compactness of the nuclear fuel and the length of time «
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15 used Nuclear power plants arc very promising with
respect (0 the use of very large power generating units ..
As energy producers nuclear power plants are cican
sources of energy that do rol increase the pollution of the
environment.” And he went on further “A cerain
skepticism and mistrust of nucicar power plants which
still exist have been caused by cacessive fear of the
radiation hazard for the plant's operating personne! and
above all for the population living 1n the area where 1t s
located.... Operaticn of nuclear power plants in the
USSR and abroad. including the United Siates. England.
France. Canada. ltaly, Japan. and East and West Ger.
many shows the complete safety of their operstion
provided (he established opersiing patierns and the
necessary rules are adhered 10. What 15 more, there s
some question as to which power plants arc more
harmful 10 the human organism and the environmen |-
nuciear or coal-fired? . ™

A. Petrosyants failed 10 mention that thermal power
plants may be fired not only with coal and petroicum
(incidentally, this pollution 15 local and 15 not menacing
at all), but also gas-fired. gas being produced in immense
quantities in the USSR and, as 1s well-known, trans-
ported even 10 western Europe. Conversion of the
thermal plants in the European part of our country 10 gas
could completely eliminate the problem of pollution of
the environment with ash and sulfur dioxide. But A
Petrosyants turned this problem upside down. devorling
an entire chapter 10 pollution of the environment b\
coal-fired planis. and saying nothing about the cases of
radioactive emissiors from nuclear power plants which,
of course. were well-known 10 him. This was done on
behalf of the optimssiic conclusion: “The data we hav¢
given above concerming the favorable radiation situation
in areas where the Novovoronezh and Belovarsk Nuclear
Power Plants are located are typical of all the nuciear
power plants in the Soviet Union. That same favorabie
radiat:on situation is also typical of nuclear power plants
of other countnes. .”

However, A. Petro ivants could not but have known that
over its entire period of tion. beginning in 1964
the first double-lo ip unit of the Beloyarsk AE! had shut
down repeatedly: "be wranium fuel assemblies had gone
awry, operating p vsoanel received a severe overexpo-
sure repairing them. This radioactive story lested |5
years almost withoui isterruption. Incidentally, at a
second unit of tha same plant, this one # single<cycie
unit, SO percent o1 the fuel assemblies of the nuclear
reactor meltes 1o 1977, The repair 100k about a vear.
Personnel of the Beloyarsk AES became overexposed
rather quickly, and people had 10 be sent in from other
nvlear power plants W de the dirty repair work. Nor
¢ auld he have failed 10 k» .w that in the city of Melekess.
"Jlyanovsk Oblast, hig’4y radioactive waste was being
pumped into deep anderground wells, that English
nuclear reactors @ Windscale. Winfrith, and Dounreay
had been dischar ang radioactive water into the Insh Sea
ever since th. lfn‘ A list of such cases could be
extended.
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Not wishing 10 arrive 3t the result prematurely, | will say
only that 11 was A Petrosyanis who in 3 press conference
in Moscow on & May 1986, commenting on the Cher.
nobyl tragedy. uttered these words. which asiounded
many. “Science requires sacnfices.” Words that are
unforgetiable

But let us continue.

Mere s an excerpt from the memoirs of V.5, Yemely.
anov. corresponding member of the USSR Academy of
Sciences and deputy director of the Scientific Research
Institute for Energy Technology

“Opponents of the development of nuclear power
abroad and in OuUr COUNITY SOMEIIMES Win ‘SUCCess’ in
fighting the new The besi-known such success is the ban
on staring up the nuclear power station in Ausina which
was adopted after a noisy anuinuclear campaign. Western
Jjournalists have now chnistened this nuclear plant the
‘Dilhon dollar mausoleum " (AL this point. il 18 suitable 10
point out. Yemelyanov omitied one detail: The popula-
ton of Ausiria voluntanly paid off the cost of the nuclear
power plant with contrbutions, paying money into the
treasury after the government, which had paid off the
firms. mothballed the plani—=G M. ) The development of
ruclear power engineering has not taken place in our
country without overcoming difficulties either.” V.S
Yemelvanoy admits. “ At the end of the fifties. advocates
of irnditional power engineering prepared and almosi
pushed through a decision of the CPSU Central Com.
mitiee and USSR Council of Mimisters 1o halt construc.
non of the Novovoronezh AES and 1o build an ordinary
TETs instead. The main line of argument was the luw
economic efficiency of nuclear power plants at that time.
When Kurchatov learne  about this. he sel aside every:
thing. went 10 the Kremiun. had a new conference ¢/
supervisory officials convened. and tn 2 sharp discussic n
with the doubirng Thomases he achieved confirmation
of the previous decisions 10 build the nucicar po ver
plant. One of the secretanes of the CPSU Central C sm.
mittee asked him at that ume: “And whai will we get”
Kurchaiov rephied: ‘Nothing' This wiil be an expensive
experiment for about 30 years.' Yet he got what he
wanied !t was not for nothing that many of us called lgor
Vasilvevich the ‘nuclear reactor.” the ‘human wank.’ and
even the bomb. ' .

It 1s ime 10 say that the optimistic forecasts and assur-

aces of the scientists were never shared by the operating
pers. anel of nuclear power stations. (hat s, by those who
dealt directly with peaceful atomic energy on a daily
basis at their work station. not in the comionable quiet
of offices and laboratones.

During those vears. information about aceidents and
defects at nuclear power stations was tnusughly filtered
on the minisierial sicve of precaution: glasnos. “sceived
only what the 1on people considered had 10 be published.
| remember well a landmark event in those vears—=the
accident at the Amencan Three Mile Island Nuclear
Power Plant on 28 March 1979, which dealt the first

serious blow 10 nuclear power engineering and drspelied
the illusion of nuclear plant safety. AL that time. ' was
working as department chief in the association Soy-
uzatomenergo of USSR Minenergo [Minisiry of Power
and Elecinification] and | remember my own reaction
and that of my colleagues 10 that uniorunale event.
Having worked for many years on the insulation. repair.
and operation of nuclear power plants. we knew 10 &
certainty how reliable they were. and this could be siated
briefly: the width of a blade. the width of @ hair from an
accident or disaster ... But neither | nor those who had
worked previously in operating nuclear power plants had
full information about that accident. The details about
the events in Pennsylvania were siated only in the
Information Sheet for inlernal consumpuion.

The question arises. What was the reason for making a
sccret of an accident the whole world knew about” Aler
all. prompt appreciation of negative experience 15 a

uarantee that the same thing will not recur in the future
‘us it was kept secret: The adverse information was only
for the 1op leadership. while the lower levels received
truncated pieces of information that did not contradici
the official p~aition on the complete safety of nuclear
power plants Sei. ble voices were perceived as an atlack
on the prestige of scie..™ Back 1 1974 in a general
annual assembly of the USSR Acagemy of Sciences. A P
Aleksandrov. member of the academy. said. “The charge
s made against us that nuclear pwer 1§ dangerous and
threatens radicactive pollution o the environment. .,
But. comrades. what will happen 1“ there 18 a nuclear
war” What kind of poliution will thery be then™

Amazing logic! Don't you think so”

To be sure. 10 years later A P Aleksandrov was 10
acknowledge in a meeting of the party akuv of USSR
Mingnergo (a year before Chernobyl) “God 15 sull
sparing us. comrades. in that we have not vet had a
Pennsylvama. But, but..."”

You cannol deny that the member of the academy had a
presenuiment of disaster. There were ample grounds lor
presentiment: The capacity in nuclear power had grown
in unprecedented fashion. the hullabaloo of prestige had
been inflated 10 e skies. and meanwhile the responsi-
bility of nuclear power people. it might be said. was on
the decline. Indeed. where was it 10 come from. this
responsibility. when everything at the nuclear power
plant. it would seem. was so simple and harmiess.. . In
approximately those same vears. there also began 10 be a
change in the makcup of personnel operating nuclear
power plants while at the same time there was a rapdly
growing shortage of nuclear operators. Whereas previe
ously those who were enthusiastic about nuclear power
had mainly gone 10 work there, those who had a pro-
found love for this cause. now neople were pouring in 2,
random. It was not firs' and foremost money Ihat
attracted. bul prestige 11 was as though people had
everything, had earney it elsewhere. but they suill had not
been a nuclear power worker. And they became specials
15t nght ofT 1% street! Make way for brothers and sters



and godparenis so that they can share i the pie of
management of the nuclear power indusiry!

Enough of thot. we will by coming back 10 it And now
aboul Pennsvivania, Chernobyl's predecessor. | will
Quote excerpls from the Amencan magazine NUCLEAR
NEWS published on & Apnil 1979

* . On 28 March 1979 5 major acodent occurred in
early morning in reacior unit No 2 with a capacity of B80
MW (elecincal) at the Three Mile Island Nuclear Power
Plant. located 20 km (rom the city of Harrisburg (Penn.
sylvania) and owned by the Mctropolitan Edison Co....
Unit No 2 at Three Mile Islond. as 1t turned oul. was not
cquipped with the supplemental svsiem 10 guarantes
salety although there were such sysiems on some ol the
units at that plant...

“In the words of ¢nergy secretany Schiesinger. radioace
tive contamination of the locality around the plant was
extremels himited’ in s intensity and exient, and there
was no basis whatsoever for the population 10 be uneasy
However. in the course ol only 31 March and | Apnil
about 80.000 people left their homes out of the 200.000
persons living within a radius of 35 km of ne plant.
People refused 10 believe the representatives of the
Metropolitan Edison Co.. who were trying 10 persuade
them thai nothing terribie had happened. By order of the
slate’s governor. a plan was drawn up for emergency
evacuanon of the population of the entire borcugh
Seven schools were closed 1n the county where the plant
18 locuted. The governor ordered evacuation ol all preg-
nant women and children of preschool age living within
a radius of 5 miles of the station and that peopie living
within 10 miles should remain indoors. These actions
were laken puisuant 10 an instruction of NRC chairman
J. Hendnie after a lcakage of radioactive gases into the
atmasphere was observed. The most entical sitestion
100k soape Ve March and | April. when an immense
hydroger, bubbic threatening 10 blow up the reactor sheh
formed n Jhe reactor vessel in such a case. the entire
vicinily woulo have been subjecied 10 very inlense
radioactive vonta nination...."

Excerpts from the description of the accident,

* . The first signs ol the accident were observed at (0400
hours. when for unknown reasons the main feedwater
pumps stopped supplving waier 10 "he sicam generalor.
All three emergency pumps had been undergoing repairs
for 3 weeks. which was o very flagrant violatuon of
nucicar plant operating rules.

“As 2 conscquence. the sieam generator could not draw
off from the primary loop the heut the reactor was
gencrating. The turbing inpped. The temperature and
pressure of the reac s primary loop rose shamply. A
mixture of superhes o water and sicam began 10 dump
through the salety valve mio a special tank (quench
ank). but afier the waler pressure dropped 10 normal,
the valve did not seat. and 4s 9 CONSCQUENCE PrESSUre In
the quench tank also rose higher than was allowed. The
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emergency seil on the guench tank ruptured. and ahoul
370 m’ of hot radivactive water lcaked omo the oot

“The sump pumps cngaged auiomaticalhy . the personne!
should have immedigtely turned them of 1o keep all the
radioactive waler inside the containment. but this was
not done. The water covered the Noor in a layer s oral
inches deep. began 10 evaporale. and raddctive gases
reached the stmosphere along with sicam. and thul was
one of the main reasons (or the subsequent radwactive
contamination of the locality.

“Al the instant the safety valve opened. the sysiem (or
emergency safety of the reactor cut in and insencd the
control rods. the chain reaction therefore hahed. and (he
reactor was prachically shut down. The process ol nucicar
fission of uranium in the fuel rods ceased. but nuclear
fission of fragments conuinued.. . The safery valve
remained open. the waler level in the reactor - ossel
dropped. the temperature rose rapidiy. This apparenti
formed & steam-water minture which wreched (he
reacior coolant pumps. and they shut Jown,

“As soon as the pressure fell. the sysiem cut in for
emergency cooling of the core, and the fuel assemniics
began 10 cool. This occurred 2 minutes into the ¢ enl
(Here. the situation resembles that ot Chemoby ! 20
seconds before the eaplosion But at Chernoby | 1he
personnel had terned of) the sysiem for emergenc:
cooling of the core ahead of time =G M)

“The water was sull evaporating trom the reactor. Thy
OPCralors were unsuccessiul in closing the apparonth
jammed salety valve by remoie control The water (ol
dropped in the reactor. and onesthird of the core wis
uncovered. The protective zirconium jackets of the Tuu
assemblies began 10 crack and crumbie. Highly radioac:
tive fission products began 10 leak oul of the damagcy
heatsgencrating clements. The water in the pniman 10op
became still more radioactine. The temperature o0 (hy
reactor vessel excveded 4007 and the indicators on (hy
control panel went of) the scale The computer mong-
tonng the temperature in the core began 10 display
sinngs of question marks and coniinued 10 generaie
them for the mext |1 hours....

“On the mght between 28 and 29 March. 2 gas hubnie
began 10 form i the upper part of the reacior vesse! The
core had burned away 10 such an exient that waler
molecules were sphiting into hvdrogen and o\vvgen
boecause of the chemical properties of the 2irconium
Jacket of the rouls. A bubble about M) m' in size
consisting mainhy of hvdrogen and radioactive guscs—
krypion, argon. senon. and others—began 10 greath
frustraie the cwculavion of coolant, since pressure in the
reactor had rnses substantuially. But the main danger was
that 2 mixture of hydrogen and oxygen could eaplode at
any moment (wheeh 8 what happened at Chernons jee
G M) The force of the eaplosion would have been
eguivalent 10 the cxplosion of 3 ons of TNT. which
would inevitably have destroved the reactor «ossel
Another possabehity was that the misture of hydrogen und
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oavgen might escape from the reactor and accumulate
under the dome of the contammment. I 11 exploded there
all the radioactive fNission products would have reached
the atmosphere (which 15 what hapgened at Chernoby e
G M) The level of radiation within the containment
had by that ume reached JO.GOO rems per hour, which
exceeded the fatal dose by a factor of 600 What 1s more
il the bubbie conuinued 10 grow. it would gradually drive
all the coolam out of the reactor vessel. and then the
lemperature would rise 10 the point where the uranium
would melt (which occurred at ChemobylesC M )

“On the night of 30 March, the size of the bubble
decreased by 20 percent and on 2 Apnl it was only | &
m’ in size. The technicians used a method called water
degassing 10 finally eliminaie the bubble and remove the

danger of an explosion

President Carer visiied the plant on | Apnl. Me
called upon the population for ‘calm and precise obser.
vance of all the rules of &n evacuation should the need
for 1t anse

“In & speech on § Apal devoled 10 energy problems
President Carter dwelled in dewail on such aliernative
methods as the use of solar energy. the processing of
bituminous shale. coal gasification. and so on. but he
made no menuon of nuclear energy at all, neither the
splitting of the atomic nucleus nor controlled thermony-
Clear synithesis

‘Many senaiors declared that the accident could bring
an ‘agonizing reassessment’ of the attitude toward
nuciear power engineenng, bul. as they put 1t the
country would be forced 10 continue gencraning electric
power gl nuclear plants. since there was no other way oul
for the United States. The ambiguous position of ihe
senators on this issue 18 vivid evidence of the difficult
position in which the US. Government felt isell afier
the acoident....”

Let us glance at the 35 years that have passed since the
early fifties: Were Pennsylvania and Chernoby! 50 accis
gental. have accidents occurred at nuclear plants in the
L'nied States and the USSR over those 35 years which
can serve as a lesson and prevent people from a lax

approach 10 this extremely complicated problem of the
presant time”?

If we ook al the history of the nuclear power industry's
development, we see (that accidents, in nuclear reactors
aciually began immediately after their appearance.

In the United Statee of America

1951 Detroit. Research reactor accident. Overheating of
fissionable matenal because the allowed temperatue

was exceeded. Contamination of the wir with radioactive,

gases.

24 June 1559 Melting of some of the fuel elements as a
result of a breakdown of the cooling system at the
eapenmental power reactor at Sanwa Susana, California.

J Janvary 1961, Steam ¢aplosion in an expernimental
reacior negr Idaho Falls. Idaho. Three people killed

£ Ociober 1966 Parual mell of the core because of &
breakdown of the cooling svsiem on the “Ennco Ferm:
Reacior, not lar from Detroin

19 November 1971, Almost 200000 liters ol water
coniaminated with radioactive subsiances spilled into
the Mississippr River from an overflowing reacior wasie
storage tacility a1 Monuicello. Minngsota

28 March 1979 Core melt because of cooling loss of the
reacior 3t the Three Mile Island Nuclear Plant. Dise
charge of radwactive gases into the aimosphere and ol
hauid radioactive wasie intd the Susquehanna River
Evacuation of ihe population from the disasier arca

7 August 1979 About 1000 people received o dose of
irradiation sixtold higher than the norm because highly
enniched uramum was dumped from 2 plant tor the
production of nuclear fuel near the ¢ty of Erwan. Ten.
nessee

28 January 1982 Discharge of radioactive steam inio 'he
atmosphere accurred near Rochester because o steam
generator pipe ruptured on the reactor of the Ginng
plant

3O January 1982 Alen at the nuclear power siation near
Ontano, New York. Radioactive subsiances leahed inio
the atmosphere boecause of 3 breakdown in the reacior
cooling svsiem

28 February 1985 Critical state reached prematurely ot
the Samer plant, that 18, an unconirollable nucicar reac:
HON. O runawady reactor. occurred

19 May 1985 There was a leakage of radioactive water al
the Indian Point 2 Nuclear Plant near New York. which
belongs 1o the Consolidated Edison Co. The accident
occurred because of 3 malfuncion in a valve and caused
a leakage ol several hundred gallons. even outside (he
nuclear plant,

1986. Webbers Falls. Explosion of a tank containing
radioactive gas at & uranium gnnchment plant. One man
killed. Eight injured.

la the Soviet Unien

7 Meay 1966, Uncontrolled prompi-neutron reaction ot
the nuclear power plant with boiling-water reacior in tie
city ol Melekess. Dosimeter operator and shift chiel ol
the nuclear plant irradiated. Reactor shut down by
dumping two bags of bonc aeid into it

1964-1979. Over & (5-year peniod. repeated rupture
(burning) of the fuel assemblies of the core of Unit | a1
the Beloyarsk AES. Operating personnel were ovenrra.
dizied in repainng the core.

7 January 1974, Explosion of the reinforced-concrete
gasholder which served as a holding tank for radioactive
gases in Unit | at the Leningrad AES. No casualuies.




6 February 1974 Rupture of the intermediate loop in
Unit | at the Leningrad AFS when the water boiled up
and was 1ollowed by water hammer. Three were killed.
Mighly radioactive waler was dumped inio the environ.
ment 1ogether with filter powder slurry

Ocrober 1975 Partial breakdowr of the core (“local Nlaw
i the mewl™) at Unit | of the Leningrad AES The
reacior was shut down. and for o day the nitrogen used in
the emergency was blown into the atmosphere through
the vent pipe. AF yut |5 million curies of highly radio-
active radionuchdes were emitied into the environment.

1977 Meitdown of haif of the fuel assemblies of the core
at Unit 2 of the Beloyarsk AES. Repains, during which
personinel of the AES were ovenrradiaied. 100k about 8
year,

31 December 1978 Unit 2 of the Beloyarsk AES
desiroyed by fire. The fire started when the ceiling slab of
the turbine room fell on the turbine's oil reservoir. The
entire control cable burned up. That eliminated control
of the reacior. Eight persons received overdoses orga-
nizing the emergency (low of coolant into the reactor.

Sepiember 1982 Rupture of the central fuel assembly of
Unit | a1 the Chernoby! AES because of operaior errors.
Emussion of radioactivity inio the indusinal zone and
city of Pripyal. and repair personnel also received an
overdose repainng the “small salamander

Oxrober 1982, Generator explosion at Unit | of the
Armenian AES. Turbine room burmed. Most of the
operating personne! fled the station in panic, leaving the
reacior withou! supervision. A team arriving by plane
from the Koli Nuclear Power Plent helped the operaiors
who had stayed on the scene 10 save the reacior.

27 June 1985 Accident at Unit | at the Balakove
Nuclear Power Plant. The safety valve blew when startup
and adjusiment operations were being conducted. and
steam at 300" began 10 enter the room where people were
working  Fourteen people were killed. The accident
occurred because of unusuzl hasie and nervousness
fouou;m; misiakes by inexpenenced operating per.
sonnel.

All the accidents ol nuciear power plgnts in the USSR
went unpublicized except for the accidents in the first
units at the Armenian and Chernobyl plants in 1982,
which were mentioned in passing in a PRAVDA edito-
nal, and that was after Yu.V. Andropov was elected
peneral secretary of the CPSU Central Commitiee. In
addition, there was an indirect mention of the acoident
at Unit | of the Leningrad Nuclear Power Plant in
March 1976 in & meeting of the party aktiv of USSR
Minenergo at which AN, Kosygin, chairman of the
USSR Council of Ministers. spoke. Ote of the things that
be sa1d at (hat time was (hat the governments of Sweden
and Finland had made an inquiry with the USSR Gov-
eroment concerning the nise in radioactivity over their
countnes.
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The situation in which accidents at nucicar power planis

ere kept secret from the public became the norm unJcr
UsSR Minister of Energy and Elecinficanon P.S. Nep.
orozhnyy. Accidents were concealed not only from the
public and the government. but also from personne! ol
the country’'s nuclear power plants. which s partculary
dangerous. since the lack of informanon about bad
experience always Lhreatens the unprediclable. Nop
orozhnyy's successor in the ministena! post. Al May.
orets, @ man who was not aliogether compeient in power
industry matiers, especially those of the nuchar power
industry. continued the tradition of silence. Mo had nol
been in the position more than & months when he
ordered o ban on open publication 1n the pross and rudio
&nd 1elevision broadcasting about the adyverse resulis ol
the environmental impact on personnel and the gencral
population and also on the environment of power tugil
ities (the impact of glectromagnenic ficlds. irradiation
and pollution of the air, water. and soil),

Al Mavorets made this dubious ethical posiion the
foundation of his acuivity from the (irst months ol his
work in the new ministry. Me operpies within the
framework of the system that had long been in place. |1
was Socrates in ancient Limes who said: “Even man 18
wise about what he knows well.” Once he had himsel!
secure, the first thing A.1. Mavorets did was 10 eliminaie
within USSR Minenergo Glavnuproveki==ihy main
administration that had been doing project planning and
scientific research. leaving this imporant sector of ong:-
neering and scientific sctivity 10 get along on 1s own
That was not all. By cutting back on repair of powr
plant equipment. he increased the coethicent of wnlizg-
uon of instalied capacity. thereby reducing the hachup
capacity at the country’s power planis. sharply increasing
the nsk of a major breakdown.

Deputy Chairman of the USSR Council of Minisiers
B Ye Shcherbina. an eapenenced adminisirator. unmor-
¢ifully exacting, avtomaucally transicrred 10 the powor
industry methods of management from the gas indusin
where he had been minisier for a long time. Sheherbing
really has a fierce bite, imposing on nuclear power pluni
builders his own deadlines for starting up the power.
generaling units. and when the deadline passed. I
would :cuu them of reneging on “obligations they hud
assumed.”

| recall a conference on 20 February 1986 in the Krem|in
where nuciear power plant managers and chiels of pow ot
plant construction projects followed a kind ol rule the
plant manager or project chie! presenting the repor
would speak no more than 2 minutes, and Shcherding
whmld interrupt them, would talk for 3540 minutes
at

The most interesting speech was delivered by R G
Khenokh, chief of the Construction Admimistration ol
the Zaporozhye AES, who screwed up his courage and in
8 heavy bass voice (a bass voice was regarded as a breach
of act in such a conference) announced that the third
unit ot the Zaporozhye AES would be staried wp no
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earhier than August V86 at best (the actuyl startup
occurred 30 December 1986) because equipment had
been delivered late and the computer compicy was not
ready and was just then being instalied. “Well. what do
you think of that. what @ hero!™ Sheherbina exclaimed
outraged “He s sctting his own deadlines'™ And his
voice heightened 10 a scream. “Who gave you the nght.
Comrade Khenokh. 10 set vour own deadlines insicad of
those of the government™ “The desdlines are dicrated
by the way in which the work has 10 be done.” the
construction project chiel persisied. “Cut 1t out! You
can't fool me' The government deadline 15 May 1986
You will he 0 kind as 10 start it up n May'™ “But
delivery of the special fitung will only be compleied al
the ¢nd of May." Khenokh reyoined. “Make the dehivery
carher'™ And Shoherbing turned 10 Mayorets, who was
sitting beside bim: “Take note. Anatoliy Ivanovich, vour
consiruction project chiefs are covenng themselves with
the lack of equipment and are not meeting deadiines...”
“We will put a stop 10 that. Bors Yevdokimovich.™
Masorets promised “11s hard to see how one can build
a nuclcar power plant and put 1t into operation without
equipment.... Afier all. 1t 18 not | who delivers the
equipment. bui the ingustry through the customer.™
Khenokh muticred and despondently 1ook his seat. It
was after the conference against the background of the
Kremlin that he toid me: “This 15 our national tragedy
We ourselves hie and we teach our subordinates 1o lie. No
good will come of this ™ | remind the reader that this
conversation 1ook place 2 months before the Chernobyl
disasicr

In April 1983, | wrote an article obout creeping planning
in construction of nuclear power plants and O%ﬂ(‘d i
one ol the central newspapers The article was not
accepied. Here 15 a bnief quole

“What are the reasons for the unrealistic planning in the
nuclear construction sector and for the persisient failures
lasting for decades’ There are three of them

“1. The incompetence of the people who plan the acti-
vation of power capacity and who manage the sector of
nuclear power plant construction.

“2. The unreality and as & conseouence creep of plan-
ning. caused by the incompeience of the assessments.

*3. Machinebuilding ministries are not ready (o produce
equipment for nuciear power plants in the quantity
required and (he requisite quality..."”

The fact that incompetence is directly related both 1o the
Quality and the realism of the plan and also to the safety
of nuclear plants 1s more than obvious. but unfortunately
there have had 10 be repeated reminders of this. Afier all,
many management posts in the nuciear industry are held
by unqualified people.

For instance. the central headquarters of USSR Minen-
ergo. including the minisier and a number of his depu-
ties. has been incompetent about matters specifically

nuclear. The nuclear direction in power plant consiruds
tyon has been managed by Deputy Minisier AN
Semenov. who was appoinied to this comphicated yob 4
years ago since by education and many years of cxpen-
ence he was o hydropower plant builder. (In Januar
1987, he was removed from supervision of construction
of nuclcar power plants on the basis of 1986 resulis.
when power capacilies were not activaled on schedule )

Nor are things what they should be in the depariment
which on the eve of the disasier was SUPCrvISIng upera.
non of nuclear power plants on line (known by s
abbreviaion=-the VPO Soyuzatomenergo) s chiel was
G.A Veretennikov, who had never had a8 )ob in opera-
tion of a nuclear power plant He did not know nuclear
technology and after working for |$ years n USSR
Gosplan. he decided 10 go over 10 the practical side (In
July 1986, he was expelled from the party and removed
from his post.)

Even afier the Chernobyl accident, 1n July 1986 B Yy
Sheherbing exclaimed from the speaker's stand n an
expanded collegium of USSR Minenergo. turming 1o the
power industry people sitting in the audience: “You have
been marching toward Chernobyl all these years'™ |1 that
s the case. then 1t should be added that the enuire
stmosphere in the nuclear power industry speeded up
that march.

| deem it necessary 10 familianize the reader with
excerpts from un aricle by F. Olds entitled “On Two
Approaches 10 Nuclear Power.” which was published in
the journal POWER ENGINEERING back in Ociober
1979

“While the member countries of the Organizanon lor
Economic Cooperation and Development (OECD) have
been confronting numerous difficulties in carming oul
their nuclear programs. the CEMA member countivs
have undenaken (0 carry out 3 joint plan that envisages
an increase in installed capacity of nuclear power planis
by 150.000 MW by 1990 (this 15 more than onesthird of
the present capacity of all nuclear power plants on the

globe)..

“The USSR Academy of Sciences—~though this should
have been expecied——is assuning the gereral pubhic that
Soviet nuclear reaciors are absolulely reliable and that
the consequences of the accident at the Three Mile
Island Nuclear Power Plant were overdramatized in the
foreign press. AP Aleksandrov. distinguished Soviet
atomic scientist, president of the Acpdemy of Sciences.
and director of the Atomic Energy Institute imen: LV
Kurchatov, recently gave an interview 1o the London
correspondent of the newspaper WASHINGTON
STAR.... He is convinced that world petroleum and gas
reserves will be depleted in between 30 and S0 vears. so
that nuciear power plants have 10 be built in all parts of
the workd. otherwise military conflicts will inevitably
occur over possession of what 18 left of mineral tuel He
feels that these armed conflicxs will occur only between



capiabing countnigs. since the USSR will by that time
ey an abundant supply of nuciesr power

The OECD and CEMA orgar 1zanions are working in
OPPOsIIC directions

CEMA i placing principal « mphasis on development
ol nucleyr power and pavs ro greal imponance 1o the
prospects for use of solar en rgy and other variants of
gradual transition 10 alv rnative sources of energy
Suppiy

‘For many sears. the United States was the ieader
among the OECD member countries both in the ficld of
pracucal use of aiomic energy and also with respect 10
the size of appropriations for R&D. Byt then the situae
non changed rather quickly, and now Jevelopment of
nuclear power s not regarded in the United States o8 a
priorty sk of siate imponance. but only as an extreme
muans o solving the energy problem. Principal attention
noJdiscussion ol any pieee ol legisiation that has 10 do
with gnergy 8 devowd 10 environmental protection
Thus the leading member countnes of the OECD and
CEMA are aking up Juameinically oppused posiiions

with respect 10 development of the nuclear power indus-
i

The positions are. of course. not diametrically opposite
cspecially on matters concerning improvement of
nuclear power plant safety F. Olds s inaccurate hoere
Wth SIdes are pasyIng maximum aiention 1o this issue
But there are i 1act indubitable differences in assoss.
ments of the problem of development of nuclear power

fOUNCUSSILC Crcism and @ paient oversiatement ol the
danger of nuchear planis i the Unied Staies

o an the USSR, complete absence of enticism lor 1 8
Jocades and a civarly undersiaied danger of nuclear
power plants 10 personne! and 10 the environment

The vens pronounced conformism of our public. whict
has placed unguesuioning behiel i the academicians. s
surprising Is this why Chernoby! came down on us like
v holt from (he blue and s0 devastaled many people”

But 1t did not devastate everyone, Unfortunately. the
contorminy and gullibihity are sull with us. What are vou
ROINg 10 80" 1118 casier 10 believe than Lo submit 10 sober
Joubt. Less trouble for onc thing...

Al the dist Session of CEMA. which was held 4
November 1986 in Bucharest. the chairman of the USSR
Council of Minisiers noting the absence of an alierna-
Lvg o nuckear power. sand in paruicular

“The tragedy at Chernobyl has not only not canceled the
fvlure lor nuclcar power in cooperalion. bul. on the
contrary. having placed the problems of cnsuring greater
salety an the conter ol atiention, 18 strengthening s
imporance as the only source of energy that guaranices
reliable supply in the tuture.... The socialist countrnies are
ecoming sull more actively invalved in international
conperation in this ficld, taking as their point of depar-
e the recommendations we have made in the [AEA
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What 1s more, wie will by butlding nucicar heaning Canie
thereby saving on saluablc orgamic tuch in shor supply =
gas and o1l " The vigorous ~osing of the issue of devels
opment of nucicar power forees us 10 reflect agan ang
again. 10 leok a1 the Chernobyl lesson. a1 the causes. the
nature. and conseauenees of the disaster whach all ol us
all of humanity, cxpericnced a1 o nucicar power plani i
the Ukraimian Polesie

That 1s what we will attempt 10 do. Day by day. hour b
hour, we will he seeing how ¢venis developed in the day s
and nights before and during the accoident

’o

28 April 1986

On the eve of the disaster. my job was deputs chet ol ihy
Mamin Production Adminisiration of USSK Minenergo
for nuclear power plant construction

In the evening of 25 April Y86 a1 1650 hours (8 $ hourns
helore the eaplosion) | was returning from Simieropa
Moscow in an LL-86 airplanc 1ollowing imspection
construction and installation work at the Cnimean AES
| do not recali any presentiments Or gncasiness ar ail
There was a strong smell of kerosene. 10 b sure. on
wakeofT and landing. During the Mlight the siy was wdcall
clear. The only shight irmiiation was the unceasing ratil
ol the maladyusted clevator that ~arned the stew ardesss
and stewer=ds Lo o down wilh retreshing ey erage
There was a great deal o yosmmouion in whiat they gig
they seemed 10 e making exirg ~ ork

W tlew over the Ulrarme, which was bunicd on
lowering gardens. Some ™ or X hours woukld pass and |
New ora would begin tor that region. an ¢ra of mases - any
nuclear contamination. Meanwhile, | was loobing Jown
at ihe ground through the window. Kharkoy Noawy
below in o bluish haze. | remember regretiing that Ao,
was off 1o onc side. There, 130 km from by | had
worked in the seventios as deputy chiel engineer on thy
first powersgencrating unit of the Chernobyl AES any
lived on Lenin Sireet in Pripyat. in the first sesadento
disinet twhich reveived the greatest radioacting contam-
ination following the explosion),

The Chernobyl AES 18 lecated on the castern sade o1
large region callied the Bolorussian-Ukraimian Palesic. on
the bank of the Pnpavat River, a tributan of the Dnwgar
These are mainly plans arcas with a relativels Nat el
with o very shight slope of (he suriace 1oward the mor
and its irthuianes. The wotal length of the Papyvan 1o
where it Nows into the Dnocper o "38 bm. The siee ol
catchment at the nuchear plant's section hine s 1y o
Am®. This 1s the arca trom which the radioactin iy il
going below the surface and also trom which it will by
wushed by rain amd saowmell....

The splendid Prpvat River! s waier 8 brown. apnic:
ontly becouse it Bows out of Polesian peat bogs. (1
current s strong and fast: o hon SOu swiIm. 1L ERes 10 varr
YOu away. Aller 2 seam, vour skin s stretched tight. and
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i makes 0 scraping sound when vou rub it with your
hand | have done a lot of swimming in Lhal waler and
rowed 10 the avademsy's boats. If you siop rowing and
SCoop up some of the asiringent brown water with vour
hand. vour skin immediately tightens from the bog acids
twhich later, foliowing explosion of the reactor and the
radinactive discharge. became good coagulants—=carners
ol radioaciive particies and fission fragments)

But let us retum 10 8 deseription of the locality. This is
quite imnorani. The water table. which 18 used here for
residential waier supply. lies at & depth of 1018 meters
below (he devel of the Provat River and s separated
from Quawman deposits by almost impermeablce clavey
marls. ' This means that once radioactivity reaches that
Jepth oo will be carned away by the groundwater...

In the Polesie. the population density s low. approxi-
maich 70 persons per square kilometer before constr .-
non began on the Chernobyl Nuclear Power Pl .. On
e eve of the disasier. there were already abe .o 110,000
persons within 8 Mo-km radius of the auclear power
puant. nearly haif of them Living 1. *ripyat, which 1s 10
the west of the 3<km public health zone of the power
plant. and 13000 in the ravon center of Chernobyl,
which 15 |8 km 10 the southwest,

I hove ofien recalled Pripvat. a little town where nuclear
power plant people hive, [t was built almost from nothing
while T was there, When | left tor Moscow, three residen-
Ll Jisinicts had alrcady been built and occupred. A
pleasant little town. nice 1o live 1n and very clean. One
would often hear newcomers sav: “What a lovely place
Pripyat 8™ Muny retirees longed 10 come here and did
come 1o live permanently. Sometimes they had difficulty
ubtaining the nght from government institutions and
aven the counts 1o hive in this hittle paradise. which
combines a beautiful natural setting with felicitous biess-
Ings in town planning.

Quinte recently. on 25 March 1986, | had checked
progress at the fifth power-generating unit being buill at
the Chernoby! Nucicar Power Plant. There was sull that
same freshness of the intonicatingly clean air. still the
same Quiel and agreeableness of what now was no longer
a settlement, bul a city with a population of $0.000....

Kiev »ad the Chernobyl Nuclear Power Plant were over
10 ise northwest of our flight path. Memones receded.
tFe huge cabin of the airliner becs me reality. Two aisles,
hree rows of half-empty seats. It was like being in a huge
barn. If vou shouted. you would get an echo. Close at
hand. the constant rumble and rattling of the elevator,
rushing back and forth, so that you seem not 1o be Nying
in an airplane. but traveling in a huge haif<empty taran.
lass over @ biue cobblesione road. And the milk cans
were rumbling behind in the rack.

| reached home from the Vnukovo Airport by 2100
hours. Five hours before the explosion.

That day. 25 April 1986, they were presaring 10 shut
down the fourth power-generating unil tor regular pre-
ventive mainienance.

While the unit was shut down. 1n accordance with @
program approved by Chiel Engincer N M. Fomin. 1es1s
were 10 be run 10 compleiciy deprive the power plant's
equipment of power while the reactor s safety sysiems
were turned off. The cnergy of the coasting of the
Lurbogeneralor rolor (rolation by inertial was 10 be used
10 generate electne power. Incidentally, the performance
of such an expenment had been proposed (0 many
nuclear power plants. but beczuse of the expenment's
rniskiness, they had all refused. The management of the
Chemnoby! plant had agreed.

What was the nature of the cxperiment. and why was il
necessary”

The reason was that if the nuclear plant should suddeniy
be without power. all the machinery would. of course.
stop. including the pumps pumping coolant waler
through the reactor core. As o consequence. there would
be a meitdown of (he core. which 18 equivalent 10 the
wOrst case scenano (nvisaged by the design (MP4A). Use
of any possihle sour es of elecinc power in such cases
was in fact envisagid by the experiment with the
coasting of the (turboge \erator rotor. After all. so long as
the generalor rotor is \ irning, clectrnic power 1s being
generated. [t can and mus: be used in critical cases. The
coasting regime 15 one of the subsysiems in the MPA

Such iests had been conducied evon carlier at the Cher-
noby! plant and other nuclear power plants. but with the
reactor's safety sysiems in operation. And cventhing
had gone well. | myself have had occasion 10 take part in
them,

Usually the programs for such operations are prepared in
advance and cleared with the reactor's chie fesigner. the
power plant's general project planner. and Losatomen-
ergonadzor. In these cases. the program obligatonh
envisages backup power supply while the experiment 1
being conducted. That 1s. depriving the power plant of
power during the tests 15 onlv a supposition, it does not
in fact occur. Assuming proper procedure for perfor-
mance of the operations and additional safety measures.
such tests were not prohibited at an operating nuclear
power plant.

We should immediately emphasize that the tests with the
coasting of the generator rotor could be conducied oniy
after the reactor was extinguished. that is. after the point
when the emergency safety (AZ) bution s pressed and
the control rods enter the core. In advance of that. the
reactor must be in a stable controllable regime and have
the regulation reactivity margin,

Severzl necessary clanifications for the general reader.

Put simply, the core of the RBMK* reactor is 8 cylinder
14 meters in diametier and 7 meters h.’;h. The inside of
that cylinder is filled with the nuclear fuel and graphite.



Holes extending the entire length of the cvhinder (pipes)
are uniformly distributed over the cross sechion ol thy
cylinder. and (he control rods which absorb neutrons
move in those channels. When all the rods are down (Lhp!
5. within the core  the reacior 1s shut down. As the rods
are withdrawn, (th: chain reacnion of nuclear lission
begins. and the power of the reacior grows. The higher
the rods are withdrawn, Lthe greater the reacior s power

Wher the reacior 18 loaded with fresh fuel, its reactivity
marg'n (pul simply==capacity for growth of neutron
power| exceeds the ability of the control rods 10 stifle the
reaction. In this case, a poruon of the fuel (fuel assem.
blies) 18 withdrawn. and stanionary absorbing rods
(referred 10 as supplemental absorbers=—DP's) are
inseried in their place so as 10 help the rods thal move
As the urunium s consumed. these suppiemental
absorbers are withdrawn and nuclear fuel 15 installed in
their place

But there 15 an unalterable rule As the fuel 18 cosumed
the number of control rods inseried in Lhe Core m st not
be less than 2830 (since . . Chernobyl acoiden . this
number has been increased 10 72), since a S1LUaLIO can
occur al any moment n which the fuel's abilit ' 10
increase (he power proves 10 be greater than the
absorbing ability of the control rods

These 28-30 rods. which are in the zone of high effec.
tiveness. represent n fact the operational reactivity
margin. In other ‘vords. n all stages of the reactor's
operation 118 capacity for excursion must not exceed (he
ability of the control rods 10 shut down the reactor

The questicn anses Why did previous tests of this kind
including those at Chernobyl. occur withoul incident”?
The answer 18 simple. the reacior was in a stable control
labie state. the entire set of safety sysiems remained n
operation

The program approved by N.M. Fomin, chief engincer of
the Cherncbyl Nuclear Power Plant, did not meet either
of these requirements. The section of the program con-
cerning safety measures was written in formal terms, no
sdditional measures were envisaged. what 1S more==the
program called for tuming ofT the SAOR (emergency
reactor cooling system), and that meant that during the
entire penod of the tests==about 4 hours—=the reactor's
safety would be essentially reduced. What 1s more. as will
be evident from the discussion below, plant personnel
deviated even from the program iseif, creating addi-
uonal conditions for an accident o occur

Nor were the operators fully aware that the RBMK
reacior possesses a senes of positive reactivity effects
which 1n certain cases come inlo play simultaneously,
causing what is called a positive shutdown, that is. an
explosion, in which the reactor's ability 10 accelerate far
eaceeds the ability of the safety systems 10 shut it down,
This prompt power effect did n fact play 13 deadly
role....
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But iet us go back 10 the test progrum. We will 1n 10
undersiand why it had not been cleared with the sapenor
organizations, with those who along with the manage-
ment of the nuclear power plant bore responsibiiniy tor
nucicar safety not only of the plant nsell. but also of the
siate

In Jonuary 1986, V. P Bryekhanov. manager of the
plant, sent the program ol Lthe tests for clearance 10 the
general designer at Gidroproyekt and 1o Gosstomener-
gonadzor. No answer came. This disturbed neither the
management of the Chernoby! Nuclear Power Plam nor
the operating association Soyuzalomenergo. Nor did thes
disturd Gidroproyekt ard Gosatomenergonadzor

Al this point, it scems we can allow ourselves far.
reaching conclusions: [rresponsibility in all these st
tutions of the state had reached such & level that the:
considered 1t possible 10 heep s:lent. not 10 invoke an\
penalties whatsoever. even though the general designer
and the general client (the VPO Sovuzatomencrgo) and
Gosalomencrgonadzor possess such nights. and 1 s
moreover their direct obligation But there are speciiic
individuals in these organizations who bear responsi-
bility. Who are they?

In Gidroproyeki==the general designer of the Chemob |
Nuclear Power Plant=V.S. Konviz was responsible for
nyclear power plant safety. He s an expenenced
designer of hydroplants. 2 candidate of engineening &
ences specikhizing 1n hvdraulic engineenng insiallanons
For many years (from 1972 10 1982). he was direcior o!
the nuclear power plant design sector. and since 1983 he
has been responsible for nuclear power plant safety. In
the seventies. when he began 10 design nuclear power
plants, Konviz hardly had an elemenian nolion aboul
what a nuclear reacior 1s. and he mainly hired specialisis
in the design of hydraulic installations 10 do this work
O this point, everything 18 presumably clear. Such o
man could not foresee the possibilinies of disasier con-
wained in the program and indeed in the reactor nself

In Soyuzalomenergo=the association of the USSR Min.
istry of Power and Elecinfication which operates nuclear
power plants and 13 actually responsidle for evervihing
done by operating personnel=the senior official was
G.A. Vereiennikov, 8 man who has never been involved
in operating & nuclear power plant. From 1970 10 1982
he worked 1n USSR Gosplan. where he planned del -
enes of equipment for nucle~r power plants. Things did
not go well for vannus reasons, year afier vear only half
of the equipment was <elivered. Veretennikov was ofien
sick. he had. as they say, 1 "dad head.” the bload vessz!s
of the brain were subject \~ spasms. But his inner dnve
10 occupy 8 high post s2e.ms 10 have been strungl
developed. In 1982, he filled th* vacant combined job ot
deputy mimisier and chief ot the association Sov.
uzatomenergo. [t proved 1o B2 beyond his strength, the
spasms of vessels in the brain began once again. fainuing
spelis. the Kremlin hospiusl. One of the veierans o
Glavatomenergo. Yu. lzmaylov. has remarked 1n this
connection: “Under VYerelennikov, 1t became almost
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impossible 10 find o nuclear expert 1n the main admin-
SIration who was an capert on reaclors and nucicar
physics. Al the same ume. the hookkeeping depariment,
the supply department. and the planning depariment
grew by lcaps and bounds .7 In 1984, the additional
post ol deputy minisier was climinaied. and Verelen.
nikoy became simply the chiel of the association Soy-
wzatomenergo. Mis lainting spells became more fre.
quent. and he spent 3 long time in the hospital.

Not long before Chernobyl. this 18 how Ye S Ivanoy,
chiel of the production depariment of Sovuzalomenergo,
yustified the increasingly frequent emergency situancns
at nuclear power plants “Not a single nuclear power
plant fully adheres 10 the operating regulations. This is
indeed impossible. Operating expenence 18 constantly
making 118 own corrections and adjustments...”

11 100k the nuclear disaster it Chernobyl 1o hurl Vereten-
nikov out of the party and out of his position as chief of
Sovuzatomencrgo

A1 Gosalomenergonadzor. o rather sophisticated and
caperienced group had formed. headed by commitiee
chairman Yo V. Kulov. a nuclear physicist. who had
worked for g long Lime on nuclear reactors belonging 10
Minsredmash But. however sirange it may seem. even
Kulov paid no attention 1o the hall-baked program for
tests that had come from Chernobyl. Why? Afier all. the
regulation on Gosalomencrgonadzor. approved by
Decree No 409 of the USSR Council of Ministers on 4
Moy 1984 provided that the commitiee s myin task was
“state supervision over observance by all minisines.
depanments. ¢nierprises, organizalions. IASLItULIONS.
and ey personnel of the esiablished rules. standards
and instruchions concerning nuclear and 1echnical safety
in the design. construction. and operation of facilities in
the nucicar power indusin ™

The commitiee was also given the right (10 be specific.
under Subparagraph g) 10 invoke responsible measures,
all the way 10 shutting down operation of facilities in the
nuciear power industn . when salety rules and standards
are not observed. when equipment defects are discov.
ered. when personnel are incompetent. and also in vther
cases when there 18 a threat (0 the operation of these
facthiies... ™

| remember that at one of th conferences in 1984 Ye V
Kulov. who had just heen ap,oinied chairman of Gos
alomenergonadzor. explained 18 dulies 1n this way 10
nuclear power indusiry peopie: .0 not think that | will
be working for vou. Figuratively rut. | am a policeman
M1y job s 1o prevenit and counte 'mand things vor do
wrong. " Unfortunately. i1 was pecisely as 3 “police-

man” that Ye V. Kulov did no: act in the case of

Chernobyl.

What kept him from halting the « perations on generating
LUnit 4 at the Chernobyl Nuglear Power Plant? Afier all,
the test program Jid not withstand criticism. And what
had stood 1n the way of Gidroprovekt and Sovuzatomens
¢rgo’

No one reacted. as if by agreement What are we dealing
with here” We are dealing with 3 conspiracy of sienee
When there 18 no glasnost. then there are no lessons
Thus. there are no accidents either Evervihing 15 sale.
evervil ing 1s reliable. It was not in vain that Abu Talib
sa1d. Whoever shoots a pisiol at the past will be gunned
down by ‘he future. | would rephrase 1L for nuclear power
industry people in particular In their case. the future
will stribe them with a nuclear reactor eaplosion. A
nuclear ¢ isaster.

Another detail has 10 be added here, one which has not
been m:nuioned 1n any of the technical reports on what
happened. HMere 18 that detail. The regime with the
spinning rotor of the generalor and with emergency
salcty sysiems practically inoperative had heen planned
in advance and was not only retlected 1n the 1West pros
ram. 'he technical preparations had ¢ven heen made
wo weeks hefore the experiment the MPA (mavmum
emergency envisaged by the design) bution had heen
insericd into the panel ol the large control hoard ol
gencrating LUnit 4.1t was wired oniv 10 the secondan
powes circuils. but nolL the moniaring and measuring
instruments and the pumps. That 1s. the signal produced
by that butlon was jusl 8 simulation.

Let us explain once again for the general reader When
the emergency safety sysiem (AZ) s acuvated. all 211
control rods fall downward, cooling waier shoots in,
emergency pumps are turned on. and the diesel generas
tors providing reliable elecine power are stared up
Emergency pumps supplying waler irom the clean cons
donsate tanks and pumps supplving water from the
bubbier pond (o the reactor are also avtivated That s
the safety svsiems ar¢ more than Jdeguaty of they are
activaied at the night time

So all of these safety sysiems should thus have heen
wired 10 the MPA button But unlortunaicls they had
been disabled==since the operators were afraid of a heat
shock 10 the recctor. that 1. the intlow of cold water into
the hot reactor. This poor oxcuse 1or an dea had
appareni!s hvpnotized both the management ol Ihe
nuclear power plant (Bryukhanoy. Formin. and Dyvatlov)
and the supenor organizations 1n Moscow  Thus. the
holy of holies in nucicar technology had heen violated
After all. if the maximum design ¢mergency was ¢nvis.
aged by the design. this meant that it could oceur al any
moment. And in that case who gave anvone the right (o
deprive the reactor of all the salety systems prescribed by
nucicar satety rules” No one had Thoy ook 1 upon
themselves. .

But the question that arises 1s why the irresponsibility of
Gosatomenergonadzor. Ghdroprovekt. and Sove
uzatomencrgo did not put Bryukhanoy. direcior of the
Chernobyl Nuclear Power Plant. and ( hiet Engineer
Fomin on the alert” After all. work cannot he done under
a program that has not been cicured What Lind ol men
are l?csc. what kind of specialists ' T will (¢l about them
brictly
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I met Vikior Petrovich Bryukharov in the winter of 197)
when | armved at the nuclear power plant's construction
site in the settlement of Pripyat directly from a Moscow
chnic where | had been undergoing treatment for radia-
non sickness. | was suill not feenng well, but | could walk
and decided that | would get back 10 normal more
Quicaly il | was working | signed the paper saying that |
was leaving the clinie a1 my own wish. | got on (he train.
and by moming | was siready in Kiev. From there, |
Juickly reached Pripyatl in 2 hours by taai

| had been treated 1n that same Moscow Clinic No 6
where |5 years later they would bring the fatally irreci-
ated firemen and operating personnel who were catual-
ties 10 the nuclear disasier on Unit 4.

But at that ume. in the early seventies. nothing yet stood
on the site of the future nuclear power plant. They were
digging the foundation pits for the main building This
was In 2 sparse young pine forest with air that s
mioxicating as 11 18 nowhere else Sandy hillocks grown
up with the low trees. bald spots of clean vellow sand
agains! the background of dark green moss No snow. In
some places. green grass warmed by the sun. Silence and
2 sense of the prnmordisl.

“Worthiess land." the taxi driver said. “but ancient
Heve in Chernobyl, Prince Svyaloslay chose his bnde
The bride was a lively one. they say. This little town 18
more than | 000 years old. And 1t has remained standing
after all. 11 has not died..."

In the settlement of Pripyat. the winter day was sunny
and warm. It was ofien that way there—=like winter, but
i always smelled of spring. The i dnver siopped
alongside the long barracks where (he plant management
and construcon administration were located

| went inio the barracks. The flcor gave way and creaked
unde: my feet. | found the director's office~=a tiny little
room 6 m’ in area. Bryukhanov steod up 1o greet me. &
man who was short in stature, with dark very curly har,
a face bumed and wninkled. and he smiled shyly as he
shaok my hand. Laier, the first impression of the gentle:
ness of his character, of his obligingness. was confirmed.
but something else in him was also revealed. specifically
8 desire, oul of a lack of knowledge of people, 1o
surround himself with people who had a great deal of life
eapenence. but somelimes were not always neat and Lidy
workers. Afier all. Bryukhanov was quite young ot that
time—16 years old. By profession and work eapenence
he was a (urbine specialist. He had graduated from the
Power Engineening Institute with distinction. he rose up
the ladder at the Slavyansk GRES (a coal-fired plant),
where he gave & good account of himself starting up &
unit. He would not come home for days, he worked
efficiently. and he knew what he was doing. And in
’eneni | later learned in working side by side with him
or several years: he 15 a good engincer, keen-witted. and
industnous. But the trouble 1s that he 18 not a nuciear
power engineer. Nevertheless, 8 deputy minister from
the Ukrainian Minenergo who was responsidle for the
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Slavvansk GRES spotied Bryvubhanov and promeicd
him 10 be the manager a1 Chernoby|

Chief Engineer Mikhail Petrovich Alekseyvev came 10
Pripyat from the Beloyarsk AES, where ke worked us
deputy chiel engineer for the third unit. which s under
construction and which at the iime counted only on
paper. Alehseycy had no expenence in nuclear ogzra.
ton. and before the “Beloyarka™ he had worked for 20
years &' thermal staticns. As it s00n turmed oul, he wos
dying 10 go 10 Moscow, and that is where he went abou!
3 months afier | began 10 work a1 the plant.... Afier the
Chernoby| disasier. M.P. Alekseyev. deputy chairman ot
Gosalomenergonadzor. was issued o severe pany repr-
mand 10 be entered on the record card. MHis chref i the
Moscow job. Ye V. Kulov. chairman of Gossromenergo-
nadzor. was given & sull more severe penaslly. he was
discharged and expelled from the party. The same gen.
alty came down on Bryukhanov

But that happened |5 years later. And in my view the
causes of 1t included personnel policy a1 the nuclear
power plant. From the very first months (hefore Cher-
nobyl. | had meen shift chief a1 another nuclear power
plant for many years), in building up the stafl of shops
and depariments | proposed 10 Bryukhanov people with
many years uf expenence at nuclear power plants. As a
rule. Bryukhanov did not refuse outnght. but he gradu-
ally brought into these positions people from thermal
stations. In his opinion. eapenenced s181ion operalors
should work at a nuclear power plant who had a good
knowledge of powerful turbine svsiems. of power disiri-
bution equipment, and power delivery lines. By grea
effort. enlisting support of Glavalomenergo over
Bryukhanov s head. | managed at that time 10 staff the
reactor and special chemical shops with the necessan
speciabists. Bryvkhanov staffed the turbine and elecirical
depariments. At the end of 1972, NM. Fominand T G
Plokhiy came 10 the Chernoby! plant. Bryvukhanov had
recommended the former for the position of chief of the
elecincal shop, amd the iatier for the position of deputy
chief of the turbine shop Both of these men were
Bryulthanov's own candidaies. Fomin. an electrical engi-
neer by expenence asd education. had been promoted 10
the Chernobyl plamt from the Zaporozhye GRES (o
thermal stiation), and before that he worked in the
Poltave power system. | mention these two names
because in | 5 years the largest accidents at Balakovo and
Chernoby! would bz sssocisied with them.

As deputy chief emgineer for opzrauions. | had a talk with
Fomin: A nuclear power piant is a radioactive and
exiremely complicated enterpnse, did he fully under-
sland that when ke lefi the elecincal shop at the Zapor.
ozhye GRES? Forain has an irvesistible smile that shows
his white leeth. Hie seems 10 be aware of that. and he
smiles both ohzn axd when i is not called for. The
sngwer he gave e at tant ime was that a nuclear power
plant is & prestigtous gad ultramodern affair. In
moments of agitatsaa, ks rather pleasant and energetic
bantone allernated wnth alo tones. He was chunky and
angular, and hs dark eys had & narcotic glint. Me was
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Precise th his work. capedinous. eracting. and impulsive
Ambitious und untorgiving One fell that inside he was
alwavs compressed i g coul ready 10 spring. | am 1elling
about him in such detanl becau e he was 1o become a
hind of nucicar Merostratus and' histoncal figere of a
cenain kind whose name would be associaied with the
most horribie nuciear disasiers at a nuclear power plant
beginning on 26 Apnil 1986

Taras Grigorvevich Plokhiy, by contrasi. was listiess
thorough. a typical phiegmatic, bul meticulous. persis-
1ent. hard-working. Ong might say of him on the basis of
first impressions o vague and listless iellow, if 1t were
not for his methodicalness and persisience in his work
What 15 more. his closeness 10 Bryukhanoy concealed
many things (they had worked together at the Slavvansk
GRES) and in the reflecuon of thai fnendship he
appeared more subsianuial and vigorous

Bryukhanoy vigorously promoted Plokniy and Fomin 10
the 1op management of the Chernobyl Nuclear Power
Plant Plokniy was the frontsrunner==he became deputy
chiel engineer 1or operations and then chiel engineer On
Bryukhanov's recommendanion. he was promoled 10
chiet engineer at the Balakovo AES. which was under
construction. a plant with a waler<cooled and water-
moderated reactor whose design he did not know. and as
3 consequence 1n June 1985 an accident occurred during
startup and adyustment operations because of the negli-
gence of operating personne! and a flagrant violation of
operating rules. |4 people died. boiled alive

The: pulied the bodies out of the spaces that ringed the
reactor shatt into the emergency lock and piled them up
al the feet of the incompeient chie! engincer. who was
pale as death

Meanwhile. &t the Chernobsl plant Fomin had been
moving with seven-league sindes from the position of
deputy chief engineer for installation and operation and
replaced Plokhiy in the post of chief engineer. We should
note at this point that USSR Minenergo did not suppon
the recommendation of Fomin. V. K. Bronnikov. an
expenienced reactor specialist. had been proposed for
that position. But Kiev did not consent 1o Bronnikov.,
referring 10 him as an ordinary technician (tekhnar).
Fomin they said. was a fierce and exacting manager. we
want him. And Moscow gave in. Fomin was cleared in
the depariment of the CPSU Central Commitiee. and
the matier was decided The pnce of this concession s
well-known,

That would have been a good place to stop and look
around and reflect on the Balakovo expenence, 1o
tighten responsibility and caution, but....

Al the end of 1985 Fomin was in a car accident and
broke his epine He was paraivzed for a long time and his
hopes were dashed. Bul the powerful organism overcame
the iliness. and Fomin went 1o work on 25 March 1986,
2 menth before the Chernoby! explosion. | was in Pripyat
at exactly that time inspecting the fifth power-generating
unit, which was under construction. things were going

poorly. progress was held up hecause progdt dixumane
whion and wechnological equipment were not in hand |
saw Fomin at @ conterence which we called specificalh
concerning Linit § He had farled greathy In his eaury
appearance. there was some hind of constrani. the
imprint of the sulfering he had gone through | shared
my fears with Bryukhanov. he reassured me “Nothing
terrible. on the Job he will soon get back v normal ..~

We talked. Bryukhanov complained that there were
many leaks at ithe Chernoby! plant. the fittings were not
holding. the drains and air vents were leaking The wnal
lcakage was almosi constantly about $0 m’ ol radodg-
tive water per hour. They were barely able 10 handic 1
with the evaporators. There was o great deal of radina
tve sludge. Me sa1d that he was fecling exiremely hired
and wanted 10 Move 10 another job somewhere

Me had recently returned from the 27(h CPSL Congress
in Moscow . where he was 3 delegaie

So what happened n the fourth power-generaiimg unil
a1 the Chernobyl AES on the eve of the disasier’

At 0100 hours on the night of 25 April |VB6. operating
personnel staned 10 reduce the power of the No 4
reactor. which was operating within nominal paramy-
ers.

AL 1305 hours on that same day. the No 7 turbogencralor
was taken ofT line. The supply of power 10 meet the needs
of the unit isell (the four main circulating pumps. thye
1o electnc feedwaler pumps. ¢1c. ) was switched 10 the
buses of the No 8 turbogencrator, which remuined an
operation

At 1400 hours. in accordance with the program ol (hy
cxperiment, (he emergency reactor cooling svsiem
(SAUR) was turned off«=one of Fomin « most Hugrani
and fatal misiakes. We nced 10 emphasize once again
that this had been done deliberately 1n order 10 climinaie
the possibility of a heat shock when cold water raached
the hot reactor from the 1anks of the emergency cooling
sysiem.

After all. those 350 m’ of emergency water from (he
SAOR tanks, when the prompt-neutron excursion began
when the main circulating pumps failed, and the reacior
was left without cooling. could possibly have saved the
situation and extinguished the steam effect of reactiviiy,
which was the most impo. ‘ant one of all.

1t s difficult at this point 10 figure what reasons Fomin
had in those tatal hours. bu. only a man who absoluieiy
did not understand % -.ocesses ol neutron physics in
the nuclear reac’ur or who at the least was exiremely
presumptuous could have turned off the emergency
reactor cooling system, which in the crniiical seconds
could have sharply reduced Lhe sieam content in the core
and perhaps have prevenied the explosion

So. it was done. and done. as we already know dJeliber.
ately. A.S. Dyatlov. deputy chief engineer for operations,
and the entire stafl for management of the fourth power



engrnecring unit also appear 10 have succumbed 1o the
hyvpnosis of excessive self<confidence. as they acted von.
tran 10 the laws of nuciear physics. Otherwise, at least
one person would have come 10 his senses af the moment
when the SAOR was tumed of7 and sand: “Siop' Whai
are you doing. guys™" Bul no one did come 10 his senses,
no one ¢id cry out. The SAOR was calmiy disabled. the
e valve on (the water supply line 10 the reacior had
n closed and podiocked s0 Lial in case of necessity
they could not even be opened by hand. So that they
could not be foolishly opened and 350 m' of cold water
dumped on the red-ho! reactor

Yetin case of the maximum emergency envisaged by the
design. cold water would nevertheless go 10 the core!
HMere, the lesser of two evils should have been chosen
beiier 10 feed cold water 10 the hot reactor than 1o leave
the red-hol core withou! water. Aner all. waier from the
EMErRency cooling svsiem would arrive precisely when 1
needed 10 arrive. and the heat shock s 10 this case not
commensurable 10 an explosion

The psychological guestion n very complicated But ol
course. the conformism of the operalors. who had
become accusiomed 10 think independently. careless
ness. and shipshod habits had become the norm in the
management siaff of the nuciear power plant. There was
also the lack of respect for the nuclear reactor. which was
perceived by the operators as something like 0 samovar
from Tula. just perhaps @ bit more comphicated. To
forget the golden rule of those who work with ¢aplosives:
“Just remember' Do something wrong and there s an
eplosion’™ There was also the elecincal engincering
bent in the thinking: after ail. the chiel engineer was an
elecineal engineer. and what 18 more he hud just sutlered
3 wrious accident 10 his spine. The oversight of the
medical and public health depanment ol the Chernobyl
plant. which should be alert in monitoning (hy health and
fitness of nuclear operniors and also the plant manage-
ment and send them home if necessan . is also indisput-
able

And at this point we need 10 mention once again that the
emergency cooling had been disconnecied deliberaiely i
order 10 avord a heat shock 10 the reacior when the MPA
bution was pressed. Dyatlov and the operators were
presumably convinced that the reacior would not let
them down. It 15 Aght at this point (hat you begin 10
understand the operntors did nol fully comprehond the
physics of the reactor and did not foresee the witimaie
deyclopment of the situation. | ihink that the compara.
tvely successiul operation of the plant over a period of
10 vears also helped 10 blunt people’s cdge. And even the
SCrious warning from the other world==the partial meli
down ol the core of Unit | a1 the Chernobyl Nuclear
Power Plant in Sepiember 1982 —was not taken as 2
lesson. Since the authorit s were keeping silent. we were
hearing vorces from God. Information a1 the level ol
rumors. without the sobering analysis ol had caperienge

But let us go on. A1 1400 hours. the shutting down of (=
unit was halied al request of the Kivevenergo ooy
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disputcher. Onperation of Lini 4 continued at that tme
with the SAOR Jisconnecicd==a most Nagrant violation
ol operating rules. although the formal cacuse was the
existeuce of the MPA bution

AL 2310 hours (Tregub was chiel of the shift o1 Uni 4 a1
that ume). reduction of power was resumed

AL 2400 hours. Tregub turned (the shift over 10 Alcksanar
Akimov, and the scnior *ngincet for management of the
reactor (SIUR for shor) turned the shift over 1o Leon
Toptunov

A Question anses at this point: What of the experimen
had heen conducied corhier. on Trogub's shift. would the
reacior's caplosion have occurred” | think not. The
reActor was in g stable. contraliable state. But the exper-
iment could have ended 1n an explosion cven on that
shitt of with 1he reacior's svsiem tor local automati
control (LAR for short) turned ofl Trogub's SIU'R had”
commitied the same mistake as Toplunoy. and once he
had commatied. 1 1ned 10 climb out of the “uxding

"
pi

But events developed as destiny had programmed them
And the apparent reprieve which we receirved from the
load control dispaicher of Kivevenergo once 1 hag
moved the 1ests from 1400 hours on 28 April 10 0121
hours on 26 April in fact turned oul only 10 be o direc!
road 10 the explosion

In accordance with the 1est program . the spinning of ihy
CNCrgior rol1or was 1o be 1esied as @ reactor capaciin o
001,000 MW We should emphasize here that this

COUSTINg was 10 accur at the moment when the reacior
was shut down, since in The mavimum acoident ens iy
aged by the design (he reactor s emergency salety sysiem
(AZ) based on five emergency settings ialls down ang
smoihers the device. Bui another disastroush dangerous
road had been Chosen==(0 continue the cxperiment with
the reacior operating. Why this dangerous regime was
chosen remains a niddie. We can only assume that Fomin
wanied @ pure eapenment.

Here s what happened afier Jhat. We necd 10 evplain
that the control rods can be controlied all ai onee or 1n
seclions. groups. In a number of the reacior’s operating
SLA1es. 1118 necessary 10 connect or disconnect the control
of local groups. With one of these local sysiems discon-
necied. as envisaged by the rules 1or operating a nuckear
reacior at low power. SIUR Leomd Toplumon was
unabie 10 correet the imbalance that occurred i the
conirol sysiem (in s measering sepment) guicklh
¢nough. As & consequence. the reactor's power tell 10 o
value below M) MW thermal. The poisoning of the
reacior with fission products had begun. Thai was the
beginning of the end....

AL this pornt 1t s ime 10 become acquamied with
\natoliy Stiepanovich Dvatlov. deputy chiet engineer tor
operations of the second stage of the Chernobs | Nuclear
Power Plant
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Lean. with a smoothly combed dull-gray head of hait and
evasive. deepeset. and lusieriess eyes. Dyatloy urned vp
ot the plant in mig- 1973 Before that, he had headed @
hysics laboraiory at one of the enterprises 1n the Far
st and had worked on small ship propulaion reaciors
Me had never worked at 8 nuclear power piant. Me did
not know o power plani's heat diagrams or uranium-
raphite reaciors. “How are you going 10 do your work™
ashed him. “This 18 something new for you.™ “| will
learn. " he said 1n o somewhat forced manner. “the valves
are there, the pipelines.... That s simpler than reacior
phisics. " He seemed 10 be forcing the words oul with
difMiculty. separating them by long pauses. One sensed in
him & man hard 10 ge1 along with. and 1n our work (that
makes o difference

1 10ld Bryukhanov that Dyatlov could not be hired lor
the position ol chiefl of the reacior shop. [t would b
difficult tor him 10 supervise the operalors not only
because of his characier (he clearly did hot have cxpen-
ence 1n human relations). bul also because of his pre-
vious work expenience: his field was regular physics. he
did not know nuclear technology. A day later. the oréer
came down appointing Dvatlov deputy chiel of the
rescior shop. Bryukhanov had waken my opinion inio
account. he had appoinied Dvatlov 10 a position lower,
but the direcion==ihe reacior shop==had remained.
After my departure from Chernobyl, Bryukhanov pro-
moted Dvatloy 10 chiefl of the reactor shop. and then he
made him deputy chiel engineer for operations ol the
nuclear power plant’'s second slage.

| will give descnptions of Dyvatlov made by his subordi-
nates who had worked at his side for many vears,

Razim ligamovich Davieibayev. deputy chief of the
wurbine shop of Unit & “Dyatiov was a complicated
man. hard 10 get along with, he did nol pester personne!
over trifles, he would build up his enncism (he was
unforgiving). and then he would run down several
acuions or errors all at once. Stubborn. tiresome, he did
not keep his word. ..

Vikior Grigoryevich Smagin, shill chief at Unit &
“Dvatiov was a difficult man 10 gei along with, someone
who operated by delayed action. He was accusiomed 10
tell his subordinates: ‘| do not punish at once. | think
over what a subordinate has done for at least o day, and
when there is no longer any feeling of resentment in my
heart. | make a decision....' He had assembled a handful
of physicist supervisors from the Far East. where he had
worked as chiel of a physics laboratory. Orlov and
Sitnikov (both killed) also came from there. And many
others were fnends and comrades from where he had
worked before. The general tendency at the Chernobyl
plant before the cap&m‘ was 10 thrash the operating
personnel on the shifts, and 10 spare and give incentives
10 the dayume (nonoperating) personnel of the shops.
There were usually more emergencies in the turbine hall,
fewer in the reactor department. That accounts for the
less aiert attitude 1oward the reactor. The feeling was
that it was reliable and safe....”

$0. then, was Dyvatloy capabic of making the only correct
pssessment of the situation g1 the moment of s
hecoming an accident and of doing so instantaneoush ' |
do not think s0. What 1 morc, the necessary cautious
ness and sense of anger SO NECESSAry 10 & supervisor ol
nuclear operators were evidently not developed in him 10
o sutticient degree. On the other hand. more than cnough
disrespect for the operaiors and the operating rules. ..

It 18 precisely these qualities that were displayed in
Dvatlov 10 their full exient when with the local avio-
matic control wined off. SIUR Leomid Toptunov was
uhable 10 hold the reacior at o power of 1,500 MW and
let 1t ship 1o 30 MW thermal

A1 such o low power. intensive poisoning of the reactor
with fission products (xenon and odinz) begins It
becomes very difficult or even impossible 1o restore the
parameters. 11 became clear the expeniment with thy
coasting rotor was spoiled. All the nuclear operators
undersiood this ai once, including Leomid Toptunos and
Aleksandr Akimoy, the unit's shift chiel. This was also
undersiood by Anatoliy Dyatlov. deputy chiel engineer
for operations. Quite o dramatic situation was created
The usually dilatory Dyatlov ran from one opcerator's
control panel 10 the other. His quict hogrse voice 100k on
an angry.metallic imbre: “Dumbbells' You don't know
how 10 do it' Incompetent failures' You are spoiling the
experiment'”

One can understand him. The reactor was being poi-
soncd. the power ¢ither had 10 be raed immediaieiy or
wail a Jday 1or the poisoning 10 be dispelied.... So waiting
s what had 10 de done. Alas. Dyvatov. Dyatloy .. You
dict not learn how 1ast the poisoning proceeds Stop o
moment in vour recklessness.... And perhaps the Chers
nobyl disaster will byvpass humanity ...

But he did not want 1o *
about the unit cont”
minuies

SIUR Leonid Toptunov and unit shift chiel Akimon
were deep in thought, and they had something 1o think
about. The drop n power 10 such low values had
occurred from the level of 1,500 MW, that s from 30
percent of capacity. The operating reactivily margin al
that level was 28 rods (that 1s. 28 rods were insencd in
the core). Recovery of the parameters was still possible...
Time passed. the reactor was being poisoned. 11 was clear
10 Toptunov that he would hardly be able 10 gt back up
10 the previous power level and even if he did manage i1
the number of rods inserted in the core would have 10 be
sharply reduced. and in that case the reacior had 10 be
shut down immediately. So 1t ftollowed.... Toptunos
made the only correct decision. 1 will not take 1t back
up'" Toptunov said firmly. Akimov supporied him
Both expounded their fears to Dyatlov. “What are vou
vapping ahout, you ozf™ Dvatlov attacked Toptunov
“Afier a drop from BO-percent capacity, 1l 18 allowed
under the rules 10 go back up in a day, and you dropped
from 50 percent! The niles do not prohibit it If you will

2 He raged around. he rushed
n. and he wasied valuabie



1o

not take 1t back up. Tregub will do 1t..."" This was now 2
psychological assault: Tregub. the unit's shift chiel. who
kad turned the shift over 10 Akimov and had remained
10 sev how (he test would go. was standing nearby To be
sure. we do not know whether he agreed 10 increase the
power. Bui Dyatlov calculated correctly: Leomd Top-
wnoy was inimideted by the shouting. he went against
his professional instinet. Me was. of course. young. only
26. inexpenienced. Alas. Toptunov. Toplunov....

But he was alrcady making the esiimales: “The operating
reactivity margin 1s 28 rods.... To offset the poisoning.
another 5.7 rods beloaging 10 the reserve group would
have 10 be pulled out.... Perhups | will get by, If |
disobey, they will fire me...." (Toptunov 1old about this
in the Pripyat infirmary not long before he was sent off
10 Moscow )

Leonid Touptunov began 10 increase the power, (hereby
signing a death warrant for famsell and many ol his
comrades The signatures of Dvatlov and Fomin were
also clear. visiole beneath that symbolic warrant. The
signature ol Bryukhanov and many other more highly
placed comrades could also be made out....

And still. 1o be fair. 1t has 10 be said that the death
warrant was (1o some degree gredetermined by the very
design of the RBMK. All that was needed was o bring
aboul a cenain s¢t of circumsiances in which an explo-
s10n was possible. And that was done....

But we are getting ahead of ourselves. Even then. there
was stll ime 10 think better of it. But Toptunov con-
tinued 10 increase the reacior’s power. Only at U100
hours on 26 April 1986 did he manage o stabilize 1t at a
ievel of 200 MW (hermal. The poisoning of the reactor
with fission products had continued, power could not b
raised further because of the small operating reactivity
margin==by that point. it was far below what was called
for by the rules. (According 1o the USSR report 10 the
IAEA. the reactivity margin was 6-8 rods. according 10
the statement of the dying Toptunov. who looked at the
prnntout from the “Skala™ computer 7 minutes before
the explosion. 1t was |8 rods. There 1s no contradiction
here. The report was wrilien on the basis of material
delivered from the unit where the accident had occurred.
and something could have been lost.)

For a reactor of the RBMK type, as | have Jlready said.
the reactivity margin 1s 30 rods. The reactor was unman-
ageable because Toptunov, in avoiding the “iodine pit.”
had withdrawn several rods from the group of the
untouchable reserve. That 1s. the reactor's capacity for
cacursion now exceeded the ability of the available
safety sysiems 10 shut down the device. And sull it was
decided 10 continue the tests. The inner drive for success
was 100 strong. The hope that (he reacior would not let
them down and would rescue them one more time. The
basic motivation in the behavior of personnel was the
desire 10 complete the tests more quickly: “We will apply
morc pressure, and the job 1s done. Cheer up. lads!"”

-
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There were 24 minutes left helore ihe explosion....

We will make an accounting of the most Nagrant v iola-
nons. both those contained in the program and ulso
those commiticd in the process ol preparing and con-
ducting the caperiment:

« in(rying 10 escape the “iodine pit.” <y substantially
reduced the operating reactivity margin, making the
reactor's emergency safety system inefTective:

« .hey mistakenly shut ofT the LAR (local avtomatic
regulation) system, which resulied in an impermis-
sibie drop In power:

« they connected 10 the reactor all eight main circu.
lating pumps (GTsN) exceeding the flow rates in the
emergency. which brought the iemperature ol the heal
carnier close 10 the saturation point.

+ antending il necessary 10 repeatl the experiment with
cutting ofT the power, they overrode the protection ol
the reacior with respect 10 many paramuters (the
shul-down signal when two turbines were discons
necied. the level of water and stcam pressure in thy
drum sepaiators. and (the heat parameters).

« they also disconnecied the sysiem lor protection
against the maximum accident envisaged by (he
design (in trying 10 avoid false activaiion of the SAOR
while the tesis were being conducted).

« finclly. they overrode boih emergency diesel genera.
tors as well as the operating and stanup-stanahs
transformers. disconnecting the unit from sourc.s of
emergency supply of power and fium the power
system. In trang 10 conduct @ “pure eyvponiment,
they actually compieted the chain of precor Jitions
required tor the maximum nuclear disasier

Evervihing we have enumeraicd 100k on a sull more
ominous colonng against the background of a number 0l
unfavorable coefficients in the neutron physics of the
RBMK reactor and the defective design of the conirol
rods in the emergency salety system,

What we are refernag 10 15 that while the height ot the
core was 7 meters. the absorbing poriion ol the rod had
a length of § meters. and above 1t and below it there was
a meter of empty length. The lower »nd of the absorbing
rod. which at full insertion cxiends below the vore. was
filied with graphite. In a design like this. the pan of the
control rods that first enters the reactor core is the lower
graphite up. then the empty |-meter segment eniers the
core, and then only after that the absorbing part. In all.
Unit 4 ai the Chernodyl plant has 211 control rods
According 10 the data in the USSR report 10 1AEA. 200
rods were in the eatreme upper position: according (0
Toptunov's tesimony, 193 rods were up. The simulia-
neous insertion of such a number of rods into the core
prociuces in the first imstance a positive flash ol reac-
tivity, since the graphite uips are the first 1o enier the core
(length 5 meters) amd the empty sections | meter in
length. A flash of reacuvity 1s terrible 1n a siabic and
controliable reacvor. but when adversy tactors comnciue
this addition can prowve fatal. since an uncontrolluoie
runaway ensues.
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Were (he operators aware of this. or were (hey in a siate
of blessed ignorance” | think thai they knew it in any
casc they had a duty 10 know it. SIUR Leonid Toplunov
in particular. But he was a young specialist. the knowl-
edge suill had not become his flesh and blood...

And perhaps the unit's shift chief Aleksandr Akimov did
not know it. since he had never worked as SIUR. He had.
of course. studied the reactor. he had passed the exami-
nations for his job. but ali the fine details of the design of
the control rods could have escaped (he operator's
awareness. since (hey were nol directly related 1o a

hazard. Afier all. 11 1s precisely in that design that the .
death and horror of the Chernoby! nuclear disasier were

concealed until the ume came.

! also thin® that Bryukhanov. Fomin, and Dyatlov had a
rough idea of the rod's design. not 1o mention the
reacior’s designers and developers. but it did not occur 10
them that a future caplosion was concealed in the up
sections of the control redds. which are the foremosi
sysiem for prolecting 3 nuclear reuclor, The killing was
done by what should have dbeen the protector. which s
why death was not eapected from that direction....

Yet reaciors have 10 be designed so that they shut
themselves down when unforeseen cxcursions occur
This rule 1s the holy of holies in designing controlled
nuciear devices. And it has 10 be sand that the water-
cooled and waler-moderaied reactor of the Novovor-
onezh Lype meels those requirements.

Here we need vel another brief explanation. A nuclear
reacior can be controlled only thanks 10 the proportiion
of delaved neutrons. which i1s denoted by the Greek letter
P (beta). According 10 nuclear safety rules. the raie of
increase of reacior power must not exceed 0.0065 B over
a 60-second interval. I the proportion of delayed neu-
trons 15 0.5 B. a prompi-neutron excursion begins. Vio-
lations of the rules and overnding the reacior’s safety
sysiems, which we have talked about above, threatened o
release of reactivity equal 10 at least 5 B, which meant a
fatal explosive excursion.

Did Bryukhanov. Fomin, Dyatiov, Akimov. and Top-
tunov understand this entire chain? The firsi two for
centain did not. The other three should theoretically have
known. but as a practical matter | think they did not.
Right up unuil his death on |1 May (986, Akimov kept
repcating while he was still able (o speak a single thought
that 1ortured him: “1 did evervihing correctly. | do not
understand why it happened that way.”

Ali of this 1s also additional indication that the drills in
dealing with accidents at the plant, the theoretical and
practical training of personnel, had mainly been con-
ducted within the limits of a pnmitive management

algonthm. But how could it have reached such a point of

heedlessness. of negligence” Who and at what point
incorporated into the program of our destiny the possi-
bility of a nuclear disaster in the Ukrainian Polesie? And
why was the uranium-graphite reactor chosen for a
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facility 120 km from Kiev? Even |5 years ago. there were
many people who had doubts aboul that.

Al one point. Bryukhanov and | were driving 10 Kiev in
a "GAZik" on summons from AN Makukhin, who was
then UKSSR power minister. Makukhin himsell was a
thermal power engineer by education and expenunce.
On the way to Kiev, Bryukhanov said: “You won 't object
if it takes an hour or 2 and you deliver a lecture 10 the
minister and his deputies about nuciear power and the
design of the nuclear reactor” Try 10 do 1t in \erms thai
can be undertood. since they, like me. do not under-
stand everything about nuclear power plants...”

Alcksey Naumovich Makukhin, UKSSR power minisier
behaved in @ very domineering way. He spoke jerkily |
spoke aboul the arrangement of the Chernoby! reactor.
about the way the nuclear power plant had been contig-
ured. and about the particular features of this 1ype of
nv:lear power plant. | recall that Makukhin asked: “In
yo ir view, was this a good choice of reacior design or "
"Ah.t | have in mind is 1ts being 5o close 1o Kiev .. " |
replied that in my view a waler<cooled and water.
moderated reactor of the Novovoronezh type would
have been more suitable for the Chemobyl nuclear
power piant than the uranium-graphite design. The two-
loop plant 1§ cleaner, there is not so much piping. and the
emissions are less radioactive. In shor. itis safer. “"Have
vou rcad the article by Dollezhal. member of the
academy. 1n KOMMUNIST? He does nol advise
bringing reactors of the REMK type into the European
part of the country, but his argument 15 vague...." "Wl
what can | say...." “Dollezhal 1s right. they should not he
adopted. These reaciors have a long operating hisiory in
Siberia. they have proven themselves there. il it can be
put that way, 10 be on the dirty side. That 1s a2 sohd
argument....” “But why didn't Dollezhal show = rsis-
tence in defending his position” Makukhin ashed
severely. "1 do not know, Aleksey Naumovich.” | spread
mv hands, “there were apparently forces more powertul
than academy member Dollezhal.”" “What are the rated
emissions from the Chermmobyl reactor?” the minister
asked. now showing interested concern. “About <4.000
cunes pot day.” “And the Novovoronezh (ype”™ " About
100 cunes. An essential difference.” “But yet the mem-
bers of the academy... The Council of Mimsters has
approved the use of this reactor. Anatoliy Petrovich
Aleksandrov is praising this reactor as the safest and
most economical. You must have exaggerated No
matter, we will adopt it.... The operators have (0 work 1t
out 0 that our first Ukrainian reactor 1s cleaner and
safer than the Novovoronezh design!”

In 1982, A.N. Makukhin was transferred to the central
headquaners of USSR Minenergo. where he took the
position of first deputy minister for operation ol power
plants and power sysitems. By decision of the party
control committee of the CPSU Central Commitice.
because of the resulis of the Chernobyl disaster. on 14
August 1986 AN. Makukhin. USSR first deputy min-
ister for power and electrification, received a scvere



party reprimand “for failing 10 take the necessary sieps
10 increase the operating reliability of the Chernobyl
Nuclear Power Plant”

Yet then, in 1972, 1t was sull possible 10 change the
design of the Chernobyl reactor 10 the VVER design and
thereby sharply reduce the likelihood of what happened
in April 1986, And the UKSSR power minisier would
then have not been the lasi person 10 speak.

One more significant episode. In December 1979, when
| was already working in Moscow. we made an inspec-
ton trip to the Chernobyl Nuclear Power Plant.
Viadimir Mikhaviovich Tsibulko. who at that time was
the first secretary of the Kiev Oblast Committee of the
Ukrainian CP.spoke in the conference of nuclcar power
plant construction personnel. His bumed face with
races of keloid scars (he had fought the war in tanks and
had been burned 1n one) became a deep red. he 1ooked
out in space 1n front of him and spoke in the voice of a
man who was not used 10 making objections. But
paternal notes. notes ol concern and tond farewell, crept
nto his voice: “Look. comrades, what a beautiful city
Pripyat 1s. 11 15 2 pleasure 10 the eyes! You sav: four
power-generating units. And | will say: not enough! |
would build 8 here, 12, and what 1s more. let all 20 be
nuclear power-generating units! And then what? And a
city of 100.000 will nse up. Not a city. but a fairy tale....
You have a wonderful crew of nuclear builders and
fitters that has learned 1o work together. Why open up
another construction site. build them here..."

During onv ol the pauses. | put a word in and said that
excessive accumulation of nuclear cores was very risky,
since 1t reduced the state’s nuclear safety not only in case
of a military contlict and an attack on nuclear power
stations, but aiso should there be the maximum nuclear
disaster.... My resnonse went unnoticed. indeed Com-
rade Tsibulko's recommendation was' received with
enthusiasm as an insiruction that had 1o be carmied out.
Construction of the third stage of the Chernobyl Nuclear
Power Plant began soon after that, and they undertook 10
design the founh....

But 26 Apnl 1986 was not far off, and the explosion of
the nuclear reactor of Unit 4 in a single siroke lopped 4
million kw out of the country's un:fied power system and
halied construction of the fifth unit. which was realisti-
cally supposed 10 go on line in 1986,

Now let us suppose that V.M. Tsibulko's dream had
come truc. Had that happened. on 26 April 1986 all 12
power-generating units would have been dnven out of
the power sysiem for a prolonged period. A city with a
population of 100,000 would have been depopulated.
and the loss 10 the state would have run not to § billion
rubles. but at ieast 20 billion.

We should also mention that Unit 4. designed by Gidro-
proyekt with the explosive-prone leaktight box and bub-
bler pool under the nuclear reactor, evoked at one time
categoncal objections from the commission of experts.
As chairman of that commission. | objected to that
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configuration and proposed that the eaplosivesprong
component be removed from beneath the reactor.” Bul
the opinion of the commission of cxperts was ighored. As
life has demonstrated. an explosion occurred both in the
rcactor usell and also in the icaklight box....

k)

26 April 1986

On the evening of 25 April. upon my return from the
official tnp 10 the Cnmean Nuclcar Power Plant. |
looked over my notes, the minutes of the conferences
including the summary of a mecting of the Burcau ot the
Crimean Oblast Party Commitiee 1n which | had taken
parn.

Before the meeting of the obkom burcau. | had 1alheu
with V.V Kurashik. head of the obhom's indusirial
depariment. and V.I. Pigarev. obhum scorelar tor
industry. It surprised me at the time that both of them
were disturbed by the same thing: Was 1t no* hasiy 10
build a nuclear power plant 1n the Crnimea. in . ¢
country's heaith resort. could 1t be that there «wre 10
other places in the Soviet Union”? “Yes. there are. i nere
are many out-of-the-way and sparsely settled or alio-
gether uninhabiied areas where nucleur power plants
could be built.™ “So why?.. Who 1s making the deci-
sion”" " "The power mimister. USSR Gosplan And the
distribution of capacity over the arca ol the country s
planned by Elekireseiprovekt on the basis of the power
requirements in the particular region.” “But alier all we
have elecine power transmission hines streiching thous
sands of kilometers from Siberia 1o the countn's Euro-
pean part. can it be that..." “Yes. vou are right.” “Whih
means that they could be built eisewhere than in the
Crimea”™ “Yes. they could.” “And they should be

Pigarev smiled mirthlessly. “But we will build them ™ the
obkom secreiary said. now correcting himsel! in busi-
nessiike fashion. “"We will be talking about that todas in
the burcau with full otficial responsibility (printsipial-
nost). The builders and the management have beun
working sluggishly. they are not meeting their targets
This situation cannot be put up with any longer
Pigarev looked at me questioningly. “Fill me in. how do
matters actually stand at the construction site. so that |
can speak more convincingly in the obkom burcau ™

| analyzed the situation. The secretary spoke conving:
ingly.

During the night between 25 and 26 Apnil. all those who
would be responsible for the nuclear disasier at Cher-
noby! were sieeping caimly. The ministers A.l. Mavorets
and Ye.P. Slavskiy. and A.P. Aleksandrov. president of
the USSR Academy of Sciences. and Ye.V. Kuloy
chairman of Gosatomenergonadzor. as well as V P
Bryukhanov. manager of the Chernobyl AES. and ‘i1s
chief engineer N.M. Fomin. Moscow and the enuire
nighttime ha:f of the globe were sieeping.

Al that time, at 2400 hours, that is, | hour and 2§
minuies before the eaplosion, Alcksandr Akimov's shift
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came on waich in ¢he control room of Unit 4 at the
Chernobyl Nuclear Power Plant. Many ol those who
reporied for the shift would not work through 10 the
moming. Two would be killed immediately...

So. at 0100 hours on 26 April 1986, the power of the
nuclear reacior of Unit 4 was siabilized at a level of 200
MW thermal thanks 10 the rough pressure exeried by
A.S. Dyatlov. deputy chief engineer. The poisoning of
the reactor with fission products had continued. [t was
impossible 10 raise the power further. the reactivity
margin was considerably less than calied for by the rules,
and. as | have already s2id above. in the words of SIUR
Toptunov. it consisted of |8 rods. That count was given
by the “Skala" computer 7 mirutes before the AZ
(emergency salety) bution was pressed.

The reactor was 1n an uncontrollable state and was
explosive-prone. This meant that pressing the AZ bution
at anv ol the instanis that remained before the disasier
would have caused an uncontrollable fatal excursion,
There was nothing that could be brought 10 bear on the
reactivily

There sull remained |7 minutes 40 seconds before the
explosion This is a very long time. AImost an eternity.
How much it 15 possible (0 go over in one's mind dunng
those |7 minutes 40 seconds. one's entire life could be
recalled. the entire history of humaniiy. But unforu-
nately this was only a tme for moving toward the
explosion. ..

AL 0107 hours. another pump was added 10 the six main
circulating pumps that were operating on the calculation
that afler the experiment was complcted four main
circulating pumps would remain in the loop for reliable
cooling of the core.

It 15 important to undersiand here that the hvdraulic
resistance of the core depends directly on the power of
the reacior. And since the power of the reacior was low.
the hydraulic resistance of the core was also low. All
eight pumps were operating. and the total flow of water
through the reactor increased 10 60.000 m? a0 hour hile
the normal rate 15 45,000, which is a Nagrant violation of
the operating rules. In such a patiern of operation. the
pumps could upset the flow, vibrauion of the piping of
the loop could occur because of cavitation (the boiling up
of the water with strong shock waves).

SIUR L. Toptunov. unit shift chief A. Akimov. and B.
Stolyarchuk, senior engineer for management of the unit,
tned manually 10 maintain the reactor’'s parameters, but
they were not fully able 10 do this. In order 10 avoid the
reactor shutting down under those conditions, A. Aki-
mov, with the consent of A.S. Dyatlov, ordered that the
emergency safety signals be overndden.

The question that anses is this: [s it possibie 10 avoid a
disaster in that situation? Yes, it is. All that is necessary
1s 10 calegorically give up conducting the experiment.
connect the emergency cooling system to the reactor. and

keep elecing power supply in reserve in case ol @ voms
plete loss of power. Manually, by degrees, 1o underiaie
10 reduce the reactor's power until 1tis finally shut down
but in 0o case pressing the AZ—semergency salvty==since
that would be cquivalent 10 the explosion....

But that opportunity was not taken. The reacior's reac-
tivity continued 10 lall slowly.

At 0122:30 hours (1.5 minuies before the vxplosion).
SIUR Leorud Tuptunov saw from a priniout of the
program for fast estimation of the reactivity margin that
i represented o value demanding that the reactor be shut
down immediaiely. That s, those same | K rods insicad
of the necessarns 28, For a time he hesnated. Atwer all,
there were cases when the compuler was wrong Never
theless. Toptunoy reporied the situation 10 Akimoy and
Dvaltlov

It was sull not 100 late 10 halt the experiment and
cautiously bring down the reactor’s power manually . so
long us the core was intact. But advaniage was not laken
of that opportunity. and the tests began. All the operators
except Toptunov and Akimov. who were sull contused
by the data from the computer. were calm and assured 'n
their actions. Dvatiov was also calm. He strode aboul the
large control room and urged the kids on: “Another 2 or
3 minutes, and it will all be done. Cheer up. lads'™”

At 0123:04 hours. the senior turbine management ¢ngi
neer Igor Kershenbaum, at G.P. Metienko's command
“Oscillograph turned on!™ closed the stop-throttie salves
of the vighth turbine. and the spinning of the generator
rotor began. The MPA (maximum design breakdown)
bution was pressed simultaneously. Thus both turbo-
gencrating units==the seventh and cighth==were discon-
necied. The reactor's emergency safcty was overndden
80 that the tesis could be repcated «f the first attempt was
unsuccessiul. That constituted yet another depanure
from the program. but the whole paradox was that it the
actions of the operators were correct in this case, and
they had not blocked the safety system. 1t would have cul
in when the second turbine was disconnecied. and the
'e.\plos:on would have come upon us 1.5 minules car-
er....

At that same instant. that is. at 0123:04 hours. the main

circulating pumps began to fill with siteam. which

reduced the flow of water through the core. The heat

carmier began (10 boil in the reactor channels. At first, the

process developed slowly. Who knows. perhaps the nse

:f power wouid have been smooth thercatier. who
nows....

The SIUR Leonid Toptunov first sounded the alarm.
“The emergency safety needs 10 be activated. Aleksandr
Fedorovich, we have an excursion.” he told Akimov
Akimov quickly glanced at the computer prnintout. The
process was developing slowly. Yes, siowly.... Akimov
hesitated. To be sure. there had also been another
wamning: |8 rods insicad of 28, but.... The shift chiet of
the unit expenenced complicated feelings. After all. he
had not wanted to go back up after the power dropped 10



30 MW He did not want.... He had been against it 10 the
point of naused. 10 the point of weakness in his legs. To
be sure. he had not been able 10 oppose Dyatlov. He did
not have the character. He had given in grudgingly. But
when he had given in. he became confident. He
increased the power of the reacior from a siate that did
not conform 1o the rules and the whole time he was
waiting for a sufficiently serious new reason 10 press the
emergency safety button. Now, 1t seemed. that time had
come. “| am pressing the emergency safety!” Akimov
shouted and reached for the red button,

A1 0123:40 hours. the unit shift chief Aleksandr Akimov
pressed the emergency safety bution. whose signal sent
1nto the core all the control rods that were up as well as
the rods for emergency safety proper. But first 1o enter
the core were those 1atal tip sections of the rods. which
add half a beta growth of reactivity. And they eniered the
reacior at procisely the moment when exiensive sicam
formation had begun there. The nise in temperature of
the core had the samc effect. Three factors unfavorable
10 the core came together,

That damned 0.5 B was in fact the last drop that made
the cup of the reactor's patience overflow.

Nuow, at this point Akimov and Toptunov should have

wancd a bit before pressing the button. asked how'

suitable e sysiem lor emergency cooling of the reactor
would actuai: be. when it had been disconnected.
chained shutl anu sealed. at this point their urgent
concern should have been the main circulating pumps.
supplying cold water to the intake iine. combating the
cavitation, chiminaung the steam pockets and thereby
feeding water 1n1o the reacior and reducing the forma-
tion of steam. and probably avoiding excessive reac-
tuvity. At this point, they should have seen that the diesel
generators and working transformer were turned on so as
10 provide eleciric power for the electric motors of the
crucial consumers, but alas!... That command was not
given before the bution was pressed.

The bution was pressed. and the reactor's prompt.
neulron excursion began....

The rods started down, but stopped almost immediately.
Afier that, knocks were heard from the direction of the
central hall. Leonid Toptunov was waiting in perpiexity.
When Aleksandr Akimov, unit shift chief. saw that the
control rods had traveled only between 2 and 2.5 meters
instead of the assumed 7. he rushed to the control pane!
and released the clutch of the servomotors so that the
rods would fall into the core by force of their own weight,
But that did not happen. Apparently, the reactor's chan-
nels had become distorted, and the rods jammed....

Then the reactor was destroyed. A sizable portion of the
fuel. the reactor graphite. and other structures inside the
reactor were thrown outside by the explosion. But on the
synchroindicators of the position of the control rods on
the Unit 4 control panel, just as on the famous clock in
Hiroshima, the arrows will forever be frozen in an
intermediate position, showing the depth of insertion to
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be between 2 and 2.5 meters instead of the supposed
and 1t 15 1n that position that they will stay burwg.

The time was 0123.40 hours....

At the moment when the AZ-5 button (Class § emors
gency safety) was pressed. the dials of the synchromndi
cators were brightly lighted irom below in o {righiening
flash. E en the most expenienced and coolhcaded oper-
ators fee! pangs in their heart during such seconds. [n (he
bowels of the core. the destruction of the reacior hil
already begun. but that was sull not the eaplosion
Twenty seconds remained before the x ume. ..

I should mention that i1n the control room of | nit < !
that tme were Aleksandr Akimov. unit shiit chigt
Leonid Toptunov. SIUR. Anatoliy Dyvatloy deputs chigt
engineer for operations. Bors Stolyarchuk. senior  ng:
neer for management of the unit. lgor korshenbaum
scnior engineer of the turbine admimistration. Ruzim
Davletbayev, deputy chief of the turbine shop o i«
Peir Palamarchuk, chiet of the laboratory of ihe U hore
nobyl startup and adjustmeni enterprise. Yuriy Tregud
unit shift chief who had turmed the shift over 10 Akimos
Sergey Gazin, sentor engineer of the turbine adminisira.
tion from the previous shift, Vikior Proskunabhoy and
Aleksandr Kudrvavisev. who were SILR trainees (rom
other shifts. as well Gennadiy Mctlenko. representuiing
of Donickhenergo. and his two assistants. who wyre
adjoining rooms.

What did Akimov and Toptunov. the aperators o Ly
nuclear process. feel at the moment when the contro
rods became stuck along the way and the first wrrioi
shocks were heard from the central hall” 1t s ditficuin o
say, because both operators died a painful death irom
radiation without leaving any testimony on (his puint

But one can imagine what they felt. | am familiar with
the feeling operators expenience in the Hirst momeni o
an accident. | have been in their shoes repeaied!y when |
worked in operation of nuciear power plants. In the tirst
instant. you go numb. an avalanche comes crushing
down on your chest. you expenience a cold wave ol
involuntary fear abave all at being caught unawarvs and
at first not knowing what 10 do when the pointers of the
recorders and indikating instruments Ny in dilTerent
directions, and your eyes try to follow them all at unce
when the canse and patiern of the emergency state are
still not clear. when at the same time (again imvolun-
tanly) you are thinking somewhere deep down. at the
third level, about responsibility and the consequencys 1
what has happened. But in the very next instant thery
comes an unusual clanty of mind and coolheadedness
As a consequence. your actions 10 localize the pecwdent
are rapid and precise....

Toptunov, Dyatlov, Akimov. a7/ Stolvarchuk were in
confusion. Kershenbaura, Metlenko, and Davictbaves
understood nothing about nuciear physics. but the alarm
of the operators passed over to them as well.
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The control rods stopped panway . they did not go dewn
even after Aximoy, unit shilt chiet, disconnected the
couplings of the servos. Yiolent crashing sounds could be
heard trom the contral hall. the Noor was (rembling. but
this still was not the explosion. .

The time was 0123 40 hours. .. We will leave the unit
control room of Unit 4 of the Chernobyl Nucicar Power
Plant for those 20 seconds that remained before the
explosion. ..

At that very moument, Valersy Ivanovich Perevozchenko,
chief of the reacior shop shift on Akimoyv's walch.
entered the central hall of Unit 4 a1 the +350 level (an
open plattorm near the arca where the tresh tuel s
weighed out). He looked at the refucling machine which
was motioniess against the opposite wall. at the door ol
the small room where the central hall operators Kurguz
and ‘Genrikh were. at the Noor of the central hall. he
looked at the fuel holding tanks crammed tull with the
spent tuel thut had been dumped. at the reacior snout. ..

The snout 1s what they call a circle that 18 1S meters in
diameter and consists of 2.000 blocks. Taken together.
these blocks constitute the upper biologica! shield of the
reactor. Each of these blocks weighing 150 kg 1s perched
like a hat on the head of a production channel containing
a iuel-assembly. Around the snout was the corrosions
resistont floor made up of the ducts for biological pro-
tection. and under them the spaces carrving the sicam
lines from the reacior 10 the drum separators.

And suddenly Perevozchenke shuddered. Strong and
frequent shock waves began. and the 350-kilo block s
they had unother name in the design. “assembly |} e
began 10 jump up and down on the heads of the channels
as though | 700 men hud begun 10 1088 up their hats. The
entire surface of the snout haa come 1o life. and 1t was
rocking 1n a wild dance. The boxes for biological
shiclding around the reactor were shuddering and caving
in. This meant that bursts of the explosive mixture had
alrcady occurred beneath them...,

Barking his hands and sinking painfully against the
angles of the handrail. Perevozchenko hurtled down the
stecp and almost vertical spiral staircase (o the + 10 level
and the transverse corndor that connected the rooms
containing the main circulating pumps. Actually. he feli
ino a pit 40 meters deep just barely siowing himself
down in hght.

With his heart bo. - ag. in a state of panic. aware that
whal was happening was horrible and irreparabie, on legs
that were becoming weak (rom involuntary fear, he fled
leftward, 10 the exit onto the deaerator gallery. beyond 2
weicome turn 20 meters from the exit was the beginning
of the 100-meter corndor, and halfway along that was
the ¢ntrance 10 the Unit 4 conirol room. He hurned
there 10 report (0 Akimov about what was happening in
the central hall. At the instant when Perevozchenko
leaped into the connecting corndor. Valery Khodem-
chuk. @ machine operator, was at the far end of the main
circulating pump room. He had been following the

behavior of the pumps. The pumps were sibrating
severely, and Khodemenuk st 0 4w o port this 10
Akimov. but at that poini came the roar of the eaplosion

Viadimir Shashenok. an adjusier from the Chernobyl
startup and adjusiment ¢nierprise. was on duty with the
instruments in @ room on the « 24 level located under the
rea..or's feedwater unit. He was taking readings from
instruments during the coasting of the roior and main-
\ained 'elephone communication with the control room
and the "Skala” compuier complex. .

What happened 1n the reactor” To understand that. we
need 10 go back a bit and tollow the chain of operator
acuons.

At 0123 hours. th paramcters of the reactor were the
closest 10 stable. Belore that. Bonis Stolvarchuk. senior
enginecr of the unit management. sharphy reduced the
Now of feedwater from the Jdrum separators. which
naturally resulied in a rise of water temperature where 1t
entered the reacior,

Afler the stop-ihrottie valve had been closed. the No »
wurbogenerator disconnecied. the spinning ol the rotor
began. Because of the reduced stcam consumption from
the drum separalors. i1s pressurc began 10 rise shightly at
a rate of 0.5 atmosphere persccond. Total flow throusn
the reactor began 1o drop becausc all cight main cvrcu-
lating pumps were operating otl the spinning turhogen-
erator. It was their vibration that was observed My
Valeny Khodemchuk (there was not enough clectnicity
the power of the pumps decreased in proportion to the
drop in generatur revolutions. and the Hlos ol water inio
the reactor also tell correspondingy ). The drop i stean,
pressure on the one hand and ihe drop in water flow
through the reactor and also the drop in the supply ol
feedwater 10 the drum separators on the other were
compeling factors deterynining the stcam content in the
core and consequently the reactor’s power.

| should mention that the steam coetliciont of reactinvins
(between . and 4 f) 15 the most imporiant in uranium-
graphite reactors. The cifectiveness of emergency salen
was substantially reduced. The total positive reactivin
in the core began in turn 10 increase because of the sharp
reduction in the flow ol cooling waicr through the
reactor. That is. the nise in the iemperature on the ong
hand caused increased iormation of sieam and pn the
other an extremely rapid growth of the temperature and
steam efTects. This also served as an impetus for pressing
the “mergency safety button. But. and we have also
spoken .S~iut that, an additional 0.3 B of reactivity was
introduced when the AZ button was pressed. In 3 sec-
onds following the pressing of the bution. the reactor’s
power exceeded 530 MW, and the penod of the excur-
sion fell to far less than 20 seconds.

As (he reactor’s power grew. the hvdraulic resistance ot
the core increased sharply, water tlow dropped sull
more. sicam was generaled intensely. heat removal
reached the cntical point. the assemblies containing the
nuclear fuel burst, there was a tumuiiuous boiling up of



the heat carnier. which was already receiving particles of
the damaged tuel. pressure rose sharply in the produc-
ton channels. and they began 10 rupture. With the sharp
risc of the pressure in the reacior, the check valves of the
main circulating pumps slammed shut. and the flow of
waler through the core siopped aitogether. The forma-
uon of steam intensified. The pressure rose at o rale of
15 atmospheres per second.

Perevozchenko. shift chief in the reactor shop. also
obscrved thc moment when large-scale rupture of the
process channels began at 0123:40 hours.

Then. in the last 20 seconds before the explosion. when
Perevozchenko was hurtling down from 50 meters 10 the
+10 level. a tumultuous sieam- zirconium reaction and
other chemical and exothermic reactions were taking
place in the core. giving ofT hydrogen and oxvgen. that is,
an eaplosive mixture.

At that point. there was a powerful eruption of sicamMe
the reacter’s main salety valves came on automatically.
But the eruption lasied a shon time. the valves were not
capable of coping with such pressure and flow. and they
ruptured.

Al the sume time, the lower water lines and the upper
sicam lines were 1orn away by the immense pressure. On
the upper side. the reactor was open 10 the central hall
and the spaces used by the drum separators. and below.
It was open (0 the leaklight box which the designers had
envisaged 10 localize the maxirnum nuclear accident. But
no one had foreseen that acciden’ the way it actually
occurred. and so the leaktight box served 1n this case
simply 3s an enormous container in which explosive gas
began (0 build up.

At 0123:58 hours. the concentration of hydrogen in the
detonating mixture in vanous spaces of the unit became
explosive. and according 10 some witnesses there were
two and according 10 others three or more explosions in
sucvession. As a matter of fact. the reactor and the
building of Unit 4 were destroyed by a series of powerful
expiosions of the mixture of hydrogen and oxygen.

The explosions resounded at precisely that moment
when the machine operator Valeny Khodemchuk was at
the far end of the main circulating pump room. and
Perevozchenko. chief of the reactor shop shift. was
running along the cormdor of the deaerator galienes
toward the control room....

Burning pieces, sparks. and flame erupted over Unit 4.
These were hot chunks of nuclear fuel and graphite:
some fell on the roof of the turbine hall and set it afire.
since the roof had an asphalt covering.

In order 1o understand what quantity of radiocactive
substances was ejected into the atmosphere and onto the
grounds of the plant by the explosion, we need 10 present
a description of the neutron field at | minute 28 seconds
before th: explosion.
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At 0122:30 hours. the “Skala™ compuier sysiem pros
duced a printout of the actual ficlds of energy emissions
and of tne positions ol all the absorbing control rogs
(We need 10 note at once that the compuler spends
between 7 and 10 minuies Joing computations. so thal il
probably was showing the siate of the sysiem approai-
matcly 10 minutes before the explosion. ) Al the moment
of the calculation, the neutron field was concave with
respect 10 the diamwter of the core. and verucally on the
average it had two humps with higher energy emission in
the upper pan of the core.

Thus. if we are 10 believe the computer, in the upper
third of the 2one there was formed a zone of high encrgy
emission that was Hike a Natiened ball with a diameier ot
about 7 meiers and a height of about } meters. 1t in
this part of the core (its weight 1s about 30 tons) that the
prompi-neutron ¢xcursion mainhy occurred. that s s
here that the heat emission became cnitical. rupture
occurred. melting and then also cvaporation ol he
nuclear fuel. 11 1s this part of the core that was ewcivd (0
a great height in the aimosphere by the caplosion ol thy
hydrogen-oxygen mixture and was carnied by the wind in
a northwest direction. across Belorussia and the Balug
republics beyond the borders of the USSR,

The fact that the radioactive cloud moved at an altitude
between | and |1 km is indirectly confirmed by airport
service technician Antonov £ ¢ the Sheremetovo Airport.
who said that armving planes (it 1s welleknown that
present=day jet liners 1y at an altitude of about |3 km)
went through decontamination for a weck atier the
explosion at Chemobyl....

Thus, about 30 1ons of nuclear fuel was vapornized and
thrown into the aimosphere by the vaplosion in the torm
of fincly dispursed particles of uranium dionide. the
highly radicactive radionuchides 1odine-131. plutonium-
239, neptunium- 139, cesium-1 37, and strontium-Y¢. and
many other radioactive 1sotopes with vanving halthie
periods. Another 70 1ons or 50 of fuel were ejected trom
the pcripheral areas ol the core by the lateral rovs ot the
cxplosion into a heap with structural debris. onto the
roof of the deacrator gallerics and turbine hall of Unit 4.
as well as onto the grounds around the station.

Part of the fuel was ejecied onto equipment and trans-
formers of the substation, onto the busbars. the root of
the central hall of Unit 3. and the power plant's ventila-

tion pipe.

It should be emphasized that the activity of the ¢jecied
fuel was as high as 15.000-20.000 roentgens per hour.
and a powerful radiation field was immediately lormed
around the unit where the accident occurred, a field
practically equal 10 the activity of the ejected fuel (the
activity of a nuciear explotion). Activity decreased in
proportion to the square of the distance from the heap.

It should be noted at once that the vaponzed porion of
fuel formed a massive reservoir of highly radioactive
aerosols in the atmosphere that was particularly thick
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and radiating intensively in the arca of the affectod unit
and indeed the entire power plant

This reservoir. which filled ==ndly. grew radially. and,
carncd by the vaiwuie wine. ook the shape of an
immense and sinisier radioacave Nower

Appronimately 30 1ons of nuclear fuel and about 800
tons ol reacior graphite (the entire charge ol graphite
amounted 1o 1.700 tons) remained in the reactor shaft in
the shape of a funnel resembling a volcano crater. (In the
davs that followed. the graphiie remaining in the reacior
burned up entirely.) Some of the nuclear dust sified
down through the rips in1o the space bencath the reactor,
10 the floor: after all the lower waler pipes were Lorn
away by the eaplosion.

In order 10 estimaie the scale of the radioactive maierial
ejecied in 1erms of woight. we should mention thai the
atomi¢c bomb dropped on Miroshima weighed 4.3 1ons
that 18, the weight of the radioactive substances formed
in the explosion was 4.3 1ons.

The reactor of Unmit 4 of the Chernobyl Nuclear Power
Plant Nlung into the atmosphere 30 tons of vaporized
fuel creating an immense aimospheric reservoir ol radi-
onuchdes with long halfslives (that 1s. 10 Hiroshima
bombs withou! the primary factors of destruction plus 70
1ons ol fuel and about 700 tons of radicactive reactor
graphitc that came down in the area of the affecied
powersgenerating unit)

Totaling up the preliminan results. we will say that the
acuvaty in the area ol the aifected unit was between
U0 and |.300 roentgens per hour. To be sure. there
wory places at o distance and behind cover where the
ACLIVILY was considerably lower

V Ye¢. Sheherbing, deputy chairman of the USSR
Council of Ministers, ¥ A lzrael. chairman of USSR
Goskomgidromet. and a 5 deputy Yu.S. Sedunov stated
al a press conference on 6 May 1986 1n Moscow that
radioacuvity in the arca of the affected unit of the
Chernobyl Nuclear Power Plant was only |5 milliroents
gens pur hour. that 15, 0.01% roenigen per hour. | think
that this kind ¢t inaccuracy 1s untorgivabie. 10 pul 1t
mildly

It 18 sufficient 10 sav that n the ety of Pripvat alone
radioactivity in the street during the entire day of 26
Apnland for several days that followed was between 0.8
and | roenigen per hour ¢vervwhere, and prompt
truthiul information and organizational measures would
have spared wns of thousands ol people trom overirra.
dation. but...

But let's go back a bit.

Imponant here arc the sequence. the quantity, and the
sites of the eaplosions of the oxvhydrogen mixture that
desirosed the atomig reactor and the burlding of Unit 4.

Onge the production channels nad been ruptured and the
steam und water Lines torn away from them, sieam,

saturated with vapornized fuel. together with the prodtucts
of radiolysis and of the stcameszirconium reachion
(hydrogen plus oxygen), entered the central hall the
spaces of the drum separators right and eft. and the
spaces of the leaktight hox beneath the reacior

Once the lower water lines. through which coolant was
ted 10 the core. had been torn away. the nuclear reacior
was aliogether without water. Unfortunaiely. as we real-
12¢d later. the operators did not understand this or did
not wish 10 believe it which resulted in an entire chain of
wrong moves. overirradiation. and death which could
have been avoided.

So—=¢xplosions.... As | have alrcady said. they occurred
first 1n the reactor's production channcls when the
excessive pressure rise began 1o rupture them. The lower
and upper piping of the reactor met the same fate. After
all. the pressure, as we recall. rose at an almost explosive
ratc=15 atmospheres per second=-and von rapidhy
reached 250- 200 atmospheres. The working parts of the
production channels and (the piping were rated for o
maximum of | 50 atmospheres (optimum prossure in thy
reactor’'s channels 1s 83 atmospheres),

Once it had ruptured the channels and rcached the
reactor space. which was rated for a pressure of 0¥
atmosphere. the steam inflated i11. and the steam cxplo-
sion of the metal structuresexccurred first. The pipeling
that existed for discharge of sicam from the reatior space
was calculated tor the rupture of only onge or two
production channels. and in this case they all ruptured

I will quote a fragment of an entry 1n a journal kept by
one ol the firemen in Moscow's Climic No & At the time
of the ¢xplosion. | was right by the dispatcher siation
where | was on duty. A powertul discharge of stcam was
suddenis heard. We paid no importance 10 1L singy
discharges of stcam had occurred repeatediy while | had
worked there (he is referring to the operation of the
safety valves in «the normal operating process of thy
nuclear power plant=G M) Lintended 1o go ofl 1o rest
and at that point there was the eaplosion. | Jashed 1o the
window. ailer the eaplosion there were others that tol-
lowed instantancously....”

So—"2 powerful discharge of stcam...the explosion.. al-
ter the explosion there were others that tollowed insian-
tancously....”

How many explosions were there? On the evidence ol the
fircman. at least three. Or more.

Where could the explosions have occurred” The sound
from the powerful discharge of steam==that wus made by
the reactor’'s safety valves. bul they immediaiciy rup-
tured. Then the sicam and water pipelines ruptured
Possibly even the piping of the circulating loop in the
lcaktight box. Consequently. hydrogen and stcam went
lirst 10 the spaces contatning the steam lines. the first
small pufis of the oxygen-hvdrogen muxture ogcurred
which were observed by V. Perevozehenko. reactor shop
shitt chiet. a1 0123:40 hours.



thvdrogon and steam also reached the spaces of the night
ad lelt drum separuions. the central hall. and the
lcaktight box

1 only 1akes 3 4. 2-pereent concentration of hydrogen in
O SPace 10 mitaie the eaplosive reaction of hyvdrolysis
resulting in nothing more than ordinan waler,

S0 eaplosions must have been resounding nght and lefi
in the shatts of the downcomers ol the leaktight box,
right and left in the spaces of the drum separators. and in
the cornidor of the sizam header under the reactor iself.
This series of explosions desiroved the spaces of the
Jrum separators. the drum scparators themselves,
weighing 130 1ons apwee. were moved from their fixed
lootings and 1ore away Irom the pipelines. Explosions in
the shatis of the downcomers destroved the right and left
rooms ol the main circulating pumps. One of them
hecame the grave of Valers Khodemchuk.

The large ¢xplosion in the central hall must have fol-
lowed after that. This caplosion carnicd away the rein-
torced-concreie rool. the 30-1on crane. and the 250-ton
retueling machine along with the overhead crane it was
mounied on,

[he explosion in the centra! hall would have been like a
deionator for the nuclear reactor. which had been
uncorked and which contained a grem deal of hvdrogen.
Possibly the two explosions=in th? centrai hall and in
the reactlor==octurred simultaneously. In any case. the
most terrible and last explosion of (he oxygen-hvdrogen
mixiure occurred in the core. which had becen destroved
by the internal ruptures of the production channel. pan
ol which had mcehied. and pan of which had been
vaponzed.

This was the last explosion: 1t hurled an immense
amount of radioactivity and incandescent chunks of
nuclear fuel. part of which fell on the roof of the turbine
hall and Z ucrale. ealienes. setting the roof on fire.

Here 18 a continuation of the fireman's entry from the
Jjournal he kept in Moscow's Clinmic No 6: | saw a black
fireball which #ui * «d over the roof of the turbine section
of Unir 4.7

Or another entry’ “In the central hall (+35.6 levelemthe
floor. the central hall iself did not exist==G.M.). it
looked like a glow or luminescence. Bul there was
nothing there to burn, only the snout of the reactor. We
decided that that glow came from (he reactor....”

The firemen observed this scene both from the roof of
the deaerator galienies and from the roof of the special
chemical unit (the +71-metcr level), where they had
climbed 10 assess the situation from above,

The explosion in the reactor hurtled upward and swung
in the air the slab of the upper biological shield. which
weighed 500 tons. It crashed back down onto the reactor
in the skewed and slightly inclined position, leaving the
core partially uncovered both nght and left.
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Ong of the firemen chimbed 10 the fevel of the Door of the
central hall (+35.6) and looked into the reactor. Radw-
ton ol about 30000 raenigens per hour plus the pow.
ertul neutron radiation was coming from the crater of the
volcano. But the voung firemen. though they gucssed
did not have a tull conception ol the estent ol the
radiation danger threatening them Radiation ol aboul
20.000 roentgens per hour was also coming trom the fuel
and graphiie they walked over for a long time on the rool
of the turbine hall,

But for a time we will leave the firemen. who truly
conducted themselves ke heroes. They extinguished thy
visible Name and conquered it, But the Name of the
neutron and gamma radiation. which sou cannot extine
guish with water. that invisible flame. was burning them
and i1t consumed many ..

There were a few people who saw the eaplosions and the
bueginning of the disasier from outside. but 2t a clos
distance. Their accounts are very imporiani

Al the moment of the explosion. Dannl Terentvevich
Miruzhenko. age 46. was on duty in the administration
Gidroelekiromontazh. which was located JOU ineters
from Unit 4. He ran 10 the window when he heard the
first explosions. At that point. the last terniblic caplosion
resounded. a powertul roar like the sound when a et
fighter hreaks the sound bamier. a brilliant Nash of Light
lit up the room. The walls shook. the windows rattled
and panes llew oul in many cases. and the loar trembicy
underioot. That was the nuclear reacior eaploding &
column of NName. sparks. and glowing chunks ol vvers
thing flew into the night sky. Fragmenis of congrete and
meial structures somersaulted in the tlame ot the caplos
sion.

“Why 15 1t blazing up like that....."”" the guard thought in
perplexity, fear and alarm, when he feit his heant
pounding in his chest and immediately somic king of
pressure and dryness throughout his body . as though he
had becomce thin 1n an instant.

Then immediately after the main explosion. the reot of
the turbine hall and deacralor galieries started. The
melted asphal. could be seen pouring ofl the rool. “li's
already burning...What the hell...It's aiready burn-
ing....."" the guard whispered (o himsell. unable 10 comc
10 his senses from the explosions and the convulsions ot
the Noor that he could feel undur his teet.

The first { =fighting tcams arrived at the unit from the
fire station of the industnal area. from (he window ol
whose duty room the firemen saw the scene of the
peginning of the disaster. These were the trucks o
Lieutenant Viadimir Pravik's waich. Miruzhenko rushed
{0 the telephone and called the construction administra-
tion of the Chernobyl Nuclear Power Plant. but no ong
answered. The clock said 0130 hours. The duty otficer
was not there or was sieeping. Then the guard calicd
Yu.N. Vypiraylo, chief of Gidroclektromontazh. but he
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was a0t at home vither. He was evidently fishing. Mir-
uzhonko watled for the morming. he did not leave his
work stavon

At that same time. from the opposite side of the nuclear
power plant. closer 1o the city of Pripval and the Mos-
cow-Khmeiniskiy brancii rail line. at a distance of 400
meters from Unit 4. Irina Petrovna Tsechelskava. oper-
aior of a concrete-mixing usit of the structural fabrica-
tions combine of the Chernobyl Nuclear Power Plant,
who was working a shill, also heard (he eaplosions—iour
hooms. but worked through (0 morning. Afier all. her
concrete-mining unil was supplying concrete 10 make
fahnications lor Unit 5. which was snder construction
and where on the night from 25 10 26 Apnil about 270
men were working, 1200 meters as the crow flies from
Unit 4 The radianion background there was 1-2 roent-
gons per hour but here and there the air was already
Jensoly saturated with short- and long-lived radionu-
ides and graphite ash, whose radioactivity was very
oun and which all these people were breathing.

When the evplosions thundered. Tsechelskaya remem-
hers. she thought involuntarily: breaking the sound bar-
nier.. Explosion of a boiler ai the PRK (startup-standby
hoter plant).... Or perhaps hydrogen had gone ofT in the
receivers” Whatever she knew from her past experience
came 10 her mind. But the boiler plant was standing
intact. the equipinent was undergoing preventive main-
renance (it was warm outside).... There was no sound of
4 passing airplane. as one usually hears afier the sonic
hoom. A heavy freight train rumbled past 100 meters
closer 1o the city of Pripyat. and evervihing fell silent.
Then slapping and cracking sounds became audible and
the scream of the raging llame over the roof of the Unit
4 turbine hall. This was the keramzit and asphalt of the
rool. 1gnited by the nuclear debris. that were burning.
“They will put 1l out!" Tsechelskaya confidently
decided. and she kept at her work.

In Tsechelskava's concretesmixing unit, the radiation
background was 10-135 roentgens per hour,

The radiation situation was least favorable in the nori-
west direction from Unit 4, on the side of the Yanov
Railrnad Station. the overpass over the railroad from the
¢ity of Prnipvat 10 the Chernobvi-Kiev Highway. The
radioactive cloud nassed there following the explosion of
the reactor. The depot of Gidroelektromontazh also lay
on the path of the cloud: it was from its window that the
guard Miruzhenko observed the explosions and the
development of events on the roof of the turbine hall.
The cloud passed over the young pine forest that sepa-
rated the ¢ty from the industnal area. sprinkling it
abundartly with its nuciear ash. By autumn. it would
turn red and always would remain a red forest fatally
dangerous 1o anything alive. The radiation background
outside. in the area of the Gidroelektromontazh depot,
was about 3O roenigens per hour.

Who cise could see the explosion of the Unit 4 reactor on
that fatal night of 26 Apnl (9862

b

Fishermen. they scemed 10 seplace one gnother practi-
cally all day and all night at the place wherc the Jrain
entered the cooling por J: evervone fished when he was
not on duty. The water was alwavs warm afier going
through the turbines and hcat-exchanging cquipment,
and there are plenty of bites. Also. it was spring.
spawning. and the fishing was just excelient.

It is about 2 km from the fishing place 10 Unit 4. The
radiation background there reached .5 rocnigen per
hour. When they heard the explosions and saw the fire,
many remained there fishing until morning. whiie
others. feeling an incomprehensible anxiety, a sudden
¢ 'yness in their throat and burning in their cyes. went
back 1o Pripvat, Pcople had become accusiomed rat 10
pay attention 10 noises like the cannonlike booms when
the safety valves operated. which were hike cxplosions.
but the fire.... They would put 1t out. It's nuthing much!

At the moiment of the explosion. two fishermen were
sitting on the bank of the intake channel catching min-
nows. which was 240 meters from Unit 4. 2xacthy oppos
site the turbine hall. Every scrious fisherman dreams
about a pike-perch. Butl there is no point going for a
pike-perch without a2 minnow, 11 is a wasic ol Lime. And
in the spningi'me they particularly like 10 gei closer 1o the
unit, more p:ecisely 10 the pumping station. th2y play
around there. and the water teems wiu) them. One of the
fishermen was ¢ .oan with no parlicular occupation by
the last name of Pustovoyt. The other was Protasov. an
equipment adjusicr on & business trip from Kharkov He
liked it here very much. the intoxicaung air, the excellent
fishing. he even thought: “Move here 10 live porma-
nently! If he could manage it. of course. The oblast in
which the capital was located had a limit on newcomers
It was not 5o easy 10 arrange.” They had a good caich o
minnows, and they were in 3 good Mood. 4 warm slarn
Ukrainian might. 1t was not like April at all. 1t was more
like July. Unit 4, a snow=white beauty. belore one's eves.
And that incongruous combination of wonderful and
dazzling atomic power and the tender fish splashing in
the pond evoked a sense of picasant wonder in ong's
soul.

They first heard two muffled explosions within the unit,
as though they were underground. A powerful sicam
explosion followed. perceptibly causing the ground to
shudder, and only then came the explosion of the reactor
with & biinding fare and fireworks from (he pieces of
incandescent fuel and graphite. Pieces of reinforced
concrete and steel beams flew in all directions. somer-
saulting 1n the air.

The nuclear light had snaiched the figures of the fish-
ermen out of the night, but ihey had no idea aboul that
But something had exploded over there, A drum of
gasoline perhaps... They both went on caiching min-
nows, not suspecting that they themselves. liks minnows,
had fallen into the powerful snare of the nuclear disaster
They just went on caiching minnows, watching the turn
of events with cunosity. They were waiching as Pravik
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and Kibenok deploved their fire-fighting tcams and
fearlessly climbed 10 the level of 30 meters and rushed at
the fire

“Look' Did vou see” A firefighter has even climbed on
wp ol Unit ' (+71 meters above the ground—=G. M) He
has taken his helmet of He 1s eiving his all' A hero! See
how hot 11 18, The fishermen were caicning =uv (0€Nts
gens apiece. as morning approached they became unre-
strainably nauseous. they were both in a very bad way.
Heat. fire. seemed 10 be burning inside (heir chest,
irrating their evelids. they were dizzy. like a Rerce
hangover. And unremitting exhausting nausea. In the
c~urse of the night. they had burned 10 a cnisp. as though
they no roasied in the sun at Sochi for a month. That s
the nuclear s.~burn. But they sull had no 1dea aboul
that

They noticed. dawn was already breakir,. that even the
bovs on the rool were slipping around as though they
were dazed. and 1t was also turning them inside oul. And
that seemed 10 rehieve 11, just like at a party. They were in
that condition when they reached the medical station
and ey also went on from there 10 the Moscow clinic....

More and more new fishermen continued 10 armve at the
fishing spot even on the moming of 26 Apnl. This
indicated many things: people’s lignthcartedness and
ignorance. a long-established habit of emergency situa-
nons which they had gotien away with for many years,
preventing them from being publicized. But we will
come back 10 the fishermen later. in the morning. when
the sun has nsen 1n1o the nuclear heavens....

Here 15 the testimony of another evewitness—-G N,
Petrov. former chief of the equipment department of the
installation administration Yuzhatomenergomontazh

“*On 25 Apnl 1986, | drove in my car from Minsk via
Mozyr 1o Pripyat. | had taken my son to Minsk 10 return
1o his Army unit for service in the GDR. My vounger
SON. 2 university student, was in a CONSIruCtlIONn crew in
the south of Belorussia. By the evening ot 26 Apnl. he
was also attempting o get through to Pripvat. but the
roadblocks were already up. and they did not let him
through. | approached the city of Pnpval somewhere
around 0230 hours from the norihwest, from the di“ec-
uon of Shipelicha. | had spotted fire over Unit 4 even
when | was near Yanov Station. The ventilauon stack
with the red stripes across 1t was quite clearly illumi-
nated by the flame. | remember weil that the Name was
higher than the stack. That 18, it reached a height of
about 170 meters above the ground. | did not wan! 10
siop by home, but decided 10 dnive a bit closer to Unit 4
10 get a better look. | approached from the direction of
the construction administration and stopped perhaps
100 meters from the tower of the unit where the accident
occurred. | saw in the light of the fire, which was not far
away. that the building was half-destroyed. there was no
central hall or separator spaces, the drum separators had
been moved {rom their places and gave off a reddish
gleam. it was a scene 10 make you sick at the heart. Then
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| looked at the pile of rubble and the desiroved main
circulating pump room. Fire trucks siood alongside the
unit. An ambulance passed by on the way 10 the ity wath
its hight flashing.... (1 want to interrupt Petrov's stor 10
say that ai the spot where he siopped his car (he
radiation background had reached 800-1.500 roenigens
per hour. mainly from the graphite, fuel. and hovenn?
radioactive cloud hurled up by the explosion—G.M.) |
s100d there for a minute, | felt an oppressive feeling of
incomprehensible anxiety, numbness. my eyes ook it all
in and recorded it forever. And the anxiety weni ail
through me. and | felt an involuntary fear. A sense of an
invisible threat nearby. The smell was like aficr a strong
bolt of lightning. a sour smell of smoke. my eyes began (0
burn. and my throat became dry. | stifled a cough. But
still | lowered the window a bit in order 10 sce better |t
was after all a warm spring night. | could se¢ quite weil
that the roof of the turbine hall and the rool of the
deaerator gallenes were burning. | could sec the silhou-
ettes of the firemen Nickening in the puffs of lame and
smokc. and the quivenng hoscs stretched upward irom
the firc engines. One fireman had just climbed onto the
roof of Unit C. up 10 +70 level, was apparently observing
the reactor and coordinating the actions ol his Icliows on
the roof of the turbine room. They vere 30 meters below
him.... Mow, a bit later, it was clear 10 me that he was the
first of all humanity 10 climb up there 10 that unatiain.
zble height. Even at Hiroshima the peopie were not so
close 10 the nucleur explosion, that bomb had exploded
at an altitude of 700 meters. But here. it was close
quarters. nght next 1o the explosion.... After all. under
him was the crater of a3 nuclear volcano and 30.000
roentgens per hour.... But | did not know that at the nme
| started the car and went home. 10 the fifth residential
distnct in the eity of Pripvat. My family was aslcep when
| entered the house. 1t was about 0300 hours. They woke
up and said that they had heard explosons. but they Jid
not know what 1t was. An excited aeighbor lady soon ran
in, her husband had already been 10 the unit. She 10id us
about the accident and suggested that we dnnk a bottle
of vodka 1o decontaminate the organism. We drank the
bottle 1n good cheer. with jokes. and lay down to
sleep...."”

This i1s a suilable place 1c mention to the reader that 1t
was stated at many press conferences that immediately
before the explosion the reactor had been reliably shut
down. the reds had been inserted in the core.

But. as we have already said. the effectiveness of ihe
emergency safety was for all practical purposes nullified
because of the flagrant violations of the operating rules
Afer the AZ bution was pressed. the control rods. as has
already been stated. entered only about 2.5 meters in1o
the core instead of the assumed 7. and they did nol
smother the reaction. but on the contrary assisied the
prompi-neutron excursion. Nothing was said at 2 singic
press conference sbout this most flagrani misiake ol the
system's designers. which ultima‘ely served as the main
cause of the nuclear disaster.

So. the core was destroyed.
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Let us go hack 10 the Unit 4 control room lis0123.58
SIUR Leonid Toptunov and unit shift chiel Akimov
were standing near the left reacior side ol the control
panel Alongside them were Tregub. unit shift chief from
the previous waich, and (wo young Lrainees who just
recently had taken their examinations for SIUR. They
had come oul at night in order 10 see how their pal Lenya
Toptunoy would do his job and 1o learn. Aleksandr
Kudryavisey and Vikior Proskuryakov were also there
After the AZ button was pressed. the lamps lighting the
synchroindicators from below it up and gave the impres-
s10n that they had become red hot. Akimov rushed 10 the
swiich 10 turn ofT the servodrives. pressed 11 but the rods
did not go down and became stuck in that panway
position forever.

“1 don't undersiand anything'" Akimov shouted lensely

With an expression of bewilderment on his face. which
had grown pzle. Toptunov also pressed one after the
other the butions 10 call up a flow o! water.... The MTK
(display of the reactor channels) was lit==water flow was
al zero. which meant: the reactor had no water the
margin prevenung a cnsis (n heal removal had been
exceeded. ..

The thunder from the central hall indicaled that the
cnisis 1n heat removal had occurred and the channe's
were ruplurng.

.
“1 do not understand anvthing! What kind of devilry is
this™ We did evervthing correctly....” Akimov cned oul
once again

Anatoliy Dvatlov, tall and pale. with his gray head of
hair combed back smoothly. who was deputy chief
engineer. came over 1o (he left side of the control panel.
which was for the reactor Stereotypical bewilderment on
his face “We did everything nght.... [t cannot be.... We
did everything...."”

Bons Stolvarchuk. senior engineer of the unit manage-
ment. was at control panel P. in the central part of the
control room, where the feedwater and deaerator unit
were controlled. He made reconnections on the deaera-
1or-feedwater lines of the plant. reg-lated the flow of
feedwater into the drum separators. He was also dis
traught and also convinced that his actions had been
entirely correct. Sharp blows 10 the nerves were coming
from the bowels of the unit's building, a desire welled 1p
10 Jo something 1o prevent that threatening rumble, but
he did not know what 1o do. since he did not understand
the nature of what was happening.

Al panel T. where the turbogenerating units were con-
trolled (the right side of the control panel), were lgor
Kershenbaum. senior engineer of the turbine manage-
ment. and Sergey Gazin. who had turned the shift over 1o
him and staved 10 see how everything would go. It was
Igor Kershenbaum who had performed all the operations
10 shut ofT turbogenerating unit No 8 and to put the
turbogenerator in the condition of the spinning gener-
ator rotor. He had done his job i= «ccordance with the

approved program and on insiructions from Akimoy
unit shift chief. and he considered his actuons correct
When he saw the confusion of Akimov. Topiunov. and
Dyatlov, he became anxious. But he had work 1o do. he
was never particularly disturbed. Along with Mcienko.
he watched the tachometer 10 follow the rotations of the
spinning rotor. Everything seemed 10 be going normally.
Razim ligamovich Davietbayev. depuly chict of the unil
for the turbine shop. was right there at the turbine
contrel panel as the man in charge...

To the left. at the reactor control pancl..it was evident
on the channe! dispiay. no water!

“What the devil®" Akimouv thought in both agitation
and confusion. “Bul ¢ight main circulating pumps arc
operating'”’ Al this point, he looked al the amperematers
indicating the load. The arrows had slumped (o 2¢ro
“They have failed!..”” Something collapsed inside him
but only for an instant. He regained his poise “We have
10 feed water...”

Al that point, there were terrible blows from right and
left and below and immediatcly thereafier—=the shat-
tering force of (he all-encompassing explosion. Il seemed
that evervthing all over and everywhere was collapsing.
the shock wave, with milk-white dust and the hol mois:
rure of radioactive steam. with stifling pressure invaded
“ne control room =7 Unit 4, which now was no more. Just
as in an cartnauake. the walls and floor buckled. there
was a sifting of material from the ceiling. The tinklc of
the glass of the windows in the corridor of the deacrator
gallenes, the lights went out. only three emergency buibs
set up on a siorage batiery were stll burming. 1he
crackling and lightning bursts of shom circuils==the
explosion ripped out all ot the clecincal winng. the
power cables. and the monioring cabics..

Dyatlov issued a command in a heartrending voice that
carnied over the rumbling and the noise. “Cooling with
emergency speed!” Bul this was not so much a command
as a terror-siricken scream.... The hissing of stcam. the
eagle scream of hot water pouring in from somewhure
The mouth, the nose. the eyes. and ears were crammed
with floury dust, dryness in the mouth. and utter atrophy
of consciousness and will. The unexpected bolt of Light-
ning had taken away all the senses—=pain. fear. the sense
of heavy guilt. and irreparable gnef. Bul it would ail
come, although not immediately. And fearlessness and
the courage of despair were the first 10 return 10 these
people. But it would be a long time yel. ailmost 10 the
very point of death, before the saving and lulling hes. the
myths. and the legends engendered by a dim-witled. even
half<razed mind would be conquered in some ol them.

“This ts it'..." the thought flashed through Dvatlov in 2
panic. “The explosive mixture has been detonated...
Where?... Seemingly in the emergency tank of the SUZ
(safety control system—=G.M.)." This version. engen-
dered in the shocked brain of Anatoliy Dyatlov. was (o
wander for a long ume yet in people's minds, was 10
console the hemorrhaging consciousness. the paralyzed



and sometimes convulsively quivening will, came all the
way 10 Moscow. and 1t was believed rght up unuil 29
April. 11 was the basis for many actions that were
sometimes fatal 10 people’s lives. But why? Well, because
that was the easiest approach. It contained both a
yustification and a salvation for those who were respon-
sibie from the hottom 10 the 10p. Especially those who by
some miracie had been left intact in the radioactive belly
of the explosion. They needed strength, and a conscience
that was at least partly quieted gave it 1o them. Afier all
ahcad of them was the entire night. the unendurable
night of death which they had nevertheless conquered....

“What 1s happenirig™ What is this™" Aleksandr Akimov
shouled when the dusty fog had dispersed just a bit. the
rumbiing had quieted down. and the hissing of the
radiod live sicam and noise of the pouring water
remaitied the main sounds of the nuclear giant that was
ex|irng. and those srunds were not loud.

Alekrandr Akimov, a strapping and strong 15-vear-old
lad with & broad rosv<checked face. weanrg glasses, with
2 dar¢ wavy head of hair powdered now with radioac-
tive ¢ usi. rushed around without knowing what 10 do:
“Sabotage” It can't be! We did everything nght...."

SIUR Leonid Toptunov—=young. plump. Nushed. with a
little mustache. out of the institute just 3 years——was
confused. paie. he had the impression that there would
be another blow, buf he did not know which side 1t
should come from

Perevozchenko ran into the control room out of brea’ a.

Breathing fitfully. pale, all covered with dust and a'ra-
sions. he cned to Akimov, “Aleksandr Fedorovich! Out
there...” He waved his hand upward. in the direct sn of
the ventral hall. "Something termbie there.... The r actor
snout 1s collapsing.... The blocks of assembiy |1 are
jumping around as though they were alive.... And these-
..expiosions.... Have you heard them? What is that?"

Al that instant, a silance muffled in ention prevailed in
the unit. broken only by the unfami ., soul-piercing.
unknown hissing of steam and the 2und of running
water. There was a nnging in the ears from that silence
whicii had ensued after the volcanic and deafening
crashes of the calamity, Therc was an acnd smell in the
air. Like the odor of ozone, only very sharp. A tickle in
the throat....

Boris Stolyarchuk. tenior engineer of the unit manage-
ment. pale. looked at Akimov and Dyatlov with a kind of
scarching and helpless expression.

“Take 1t easy!” Akimov said. “We have done everything
correctiy...."” And 10 Perevozchenko: “Run up. Valer, see
what 1s going on there....”

Al that instant. the door from the turbine hall was flung
open. Vvacheczlav Brazhnik, semior turbine machine
operator. rushed in covered with soot. “Fire in the
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turbine hall!™ he shouted shrilly. adding som “tiung
incomprehensible and then leaped back toward the 1.7
and the raging radiation.

Razim Davictbavev and Petr Palamarchuk. supervisor
of the group from the Chernoby! starntup and adjusiment
enterprise, rushed after him 10 the turbine hall. Ke had
come oul at night 10 record Lthe vibration characienstics
of generator £ tog=ther with his coworkers from the
Kharkov Turbine Piont. Akimov and Dyatlov sped 10
the open door. What \hey saw was hombile. something

" inconceivable. There wat burning at several places al

levels |2 and 0. glowing biu~ks of graphite and hunks of
fuel were scatiered over the y+llov plasticized rubber.
and there was a new smoking "ame burning around
them:. Fragments of the roof were hoaped up on turbine
7. A blue-gray smoke was rising up from the heat. Fumes.
black ash coming down in puffballs. hot o1l gushing from
a broken pipe. the break in the roof. and a panei ol the
roof slab swinging over (he chasm of the wurbine hall and
Just about ready 1o come crashing down. A powertul
stream of boiling water from 2 broken fitting was striking
the wall of the condensaic box. A thick black column ot
radioactive graphite dust was sifing down from the
break in the roof. spreading furiner at level (2 and
coming down. and descending 10 cover r.ople and
equipment....

Akimov rushed to the telephone: “Zero two' Quickhv',
Yes. ves! Fire in the turbine hall'... Tae roof. 100'.. Yos
ves' . Alrcady Ien” You're great!.. Quickiv!..™

Lieutenant Pravik’s team was already swinging their
trucks around near the walls of the turbine hall. they had
alrcady begun....

Dvatiov ran out of the unit control room and wiin
resounding steps. as though he were weaning football
shoes. shiding on the broken glass that made a soul-
wrenching gnting and gnnding sound. he ran into the
backup control room. which was nght next 10 the stair-
case-clevator well. He pressed the AZ-5 button and
turned the key 10 shui off power 10 the servodnives. Late.
Why”? The reactor had been destroyed.... But Anatoliy
Siepanovich Dyatlov figured otherwise: The reacior was
intact. the safety control sysiem tank had ruptured in the
central ha!l. The reactor was intact.... The reacior was
intact....

The windows in the backup control room were broken.
the glass made a shippery screaching sound under the
feel. and therc was a sirong smell of ozone. Dyatlos
looked out the window. stuck his head outside. Night-
ume. The din and screaming of the fire raging up above.
In the reddish reflection from the fire. he could see a
horrible heap of structural fragments. girders, concreic,
and brick. Something was scaticred around the unit on
the asphalt. Very thickly. Something black.... Bui he
could not take 1t in that this was graphite from the
reactor. Just as in the turbine room. There as well his
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eves had seen the glowing chunks ol graphiie and tuel
But his mind would not accept the horrible imphication
ol what he hud seen

He went back 10 (the control room. L. his soul. there now
rosc up the resilient will 10 acl. reoonding 10 the
emergency. 10 do something immediate. miraculous, 10
save (he sitgation. and then everyihing would crash into
an abyss of hopelessness and apathy Dyatlov went back
10 the control room and listened to the others. Petr
Palamarchuk was rying in vain to contact Room 604
where his subordinate Yolodva Shashenok was with his
instruments. No contact. By that ume. Palamarchuk had
a!ready managed 1o run around turbogenerating unit 8,
had dropped down 1o level 0. had found the men from
Kharkov 1 the mobile laboratory installed on a Mer-
codes-Bonz truck. and had insisied that they lcave the
unit immediately  As a matter of fact. the two of them
had already managed 1o descend 10 the heap around the
reactor and had received a lethal dose. Akimov managed
1o ring up ull the chicts of shops and departments and
call tor help. HMe made an urgent call w0 the clectrical
people. There was a fire in the turbine hall. hydrogen had
10 be removed from generator 8, power supply had 10 be
restored 10 crucial consumers....

“The main circulating pumps are down!" he shouted
through the receiver 10 Aleksandr Lelechenko. deputy
chief of the electncal shop. 1 cannot start a single pump!
The reactor 1s without water! Help out quickly!™

They could not contact the dosimetrist. The switchboard
had becn chopped away. Only the outside telephones
wore working. They all felt the radiation inside them. But
how much’ What background? They did not know ...
There were no instruments in the control room. Nor
were there any “rose petal” breathing masks. Nor was
there any potassium rodide. It would not be a bad 1dea
for them all Lo take a Lablet now. It made no difference....

No contact with the dosimetry panel.

“Peir. vou g0." Akimov begged Palamarchuk. “run 10
Kolya Gorbachenko. find out why he is silent....”

1 have 10 go to Shashenok. | have 10 go to Shashenok....
Something is wrong there.... He 1s also silent...”

“Get Gorbachenko and you both go ¢ Shashenok.”

Akimov switched 10 something else: ™ A report had 1o be
made to Bryukhanov. 1o “omin... Had to.... Oh. how
much had 1o be donz.... The . “actor without water.... The
rods of the safety control sys. m had stuck partway....
His mind was confused. it was ‘ppressed...yes, (1 was
oppressed by shame.... A wave nuw  urn'ag hot, NOw icy.
seered his heart as soon as his fevensh m nd tned 1o get
the full truth of what had happened 1'iro.gh 10 him. Ah,
that hellish shock...ihe shock of be.om ng aware of the
greatest responsibility. The full v eight of it came down
on him like a mountain. Somet*.ing hrd 10 be done. They
were all waiting on him.... P.oskuryskov and Kudryavt-
sev. the SIUR trainees, were idly cc nversing nearby. The
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rods were jammed.... Bul i they were lowered trom the
central hall by hand” \n dea...

“Proskuryakov. Kudryavisev...” In Akimoyv's 1one ol
voice there was an imploring nu.v. alinough he had eseny
right 10 1ssuc orders. Evervoac who was in the control
room at the moment of the accident had come under his
dircct authority. But he implored them: ““Lads. you hayve
10 go quickly 1o the central hali..to turn the handles...the
emergency safety rods have 10 be lowered by hand
Nothing works from here..."”

Proskurvakov and Kudrvavisey set ofl. They sct otl. my
dear good lads. Young they were, so young and nol 10
blame for anything. They sct ofT 1o their death.

Valeriy Perevozchenko. 1t seems. was the 1irst 1o realiee
the full horror of what had happened. He had seen the
beginning of the disaster. He had alrcady become von-
vinced of the irrevy =2 hility. of the horrible truth ol \he
destruction. In the central nui! he had seen such . Atier
what he had seen. the reactor could not enist. It simply
did not cxist. And if 1t did not exist. that meant... Peapl
had 10 be rescued. He had 10 save the lads under him. He
was responsibic for their lives with his own That 15 how
Valery Ivanovich Perevozchenko chiel of the reactor
shop shift, defined his responsibility during thosc min-
ntes. And the first thing that he did was 1o go off 10 find
valera Khodemchuk....

Testimony of Nikolay Feodosvevich Gorbuchenho. duty
officer of the dosimetry department on \himus's shift

“ A1 the moment of the explosion and atterward. | was at
the dosimetry panel. There were seseral shudder with
werrible force. | thought: evervihing. the root. But | saw
that | was alive. | was standing on my feet. Another
comrade. my assistant Pshenichnikoy, quite 2 youny lad
was th~re with me at the dosimetry pancl. | opencd the
door 10 the corridor of the deaerator galienes ciouds v
white dust and sieam were coming from there, There war
the charactenistic smeil of steam. There were st Hasnes
of discharges. Short circuits. The pancis of U4 wor

immediaiely extinguished on the Josimetsy pancl No
readings. | did not know what was huppening in the uni
what the adiat'on situation was. The emergency sienal
sysiem was work'ng on the panels of Unit 2 (we had a
single panel for the entire stage of constraction). All the
instruments bad gone ofT scale. | pushed the 10gglc
switch for the urit centro! room. but the switchboard
hau no power. No communication with Akimov. |
reported b the outside teiephone to Samovlenko. chict
of the shifi in the dosimetry aepariment: he was at the
control panel of the first stage. He in turn called Kras-
nozhon and Kapiun, the senior man in the radiation
safety depariment. | tned to determine the radiahion
situation in the room where | was and in the cormdor
outside the door. | had only the DRGZ radiometer rated
for 1.000 microroenigens per second. It went off scaie |
had another instrument with a scale that went up 10
1.000 roentgens. but when | turned it on. as luck would
have it. it burned out. There were no others. Then. | weni



»

over 10 the unit control room and reporicd the situation
i0 Akimov. Evervwhere 1t was off scale at 1.000
microroenigens per second. Probably aboul 4 roenigens
per hour. If that was so. then we could work about §
hours. Depending. of course. on the condittons ol the
emergency situation. Akimov said | should go around
the unil and determine the dosimetric situation. | went
up 10 the level +27 through the staircase-elevalor well,
but | went no further. The insirument was ofT scale
everywhere, Pety. Palamarchuk came. and he and | went
10 Room 604 10 look for Volodya Shashenok....”

And at that ime. there were several fires in the turbine
hali. a1 level 0. There was a break in the roof, glowing
chunks of fue: and graphite had fallen on the floor and on
the equipment. a piece of the concrete roof had broken
an oil line. the oil was burning. It had also broken the
pressure valve on the feed pump. and the boiling radio-
active water was gushing oul. The turbine o1l tank and
hvdrogen in the generator might explode a' any moment
Action had to be taken.

Bul for a me lct us Icave the turbine hall. where the
operators. nol spanng their lives, displaved miracles of
heroism and did not allow the fire 10 spread (o the other
units. That was quite a feat. Equal to what the firemen
did.

Al that point. the SIUR trainces Proskurvakov and |

Kudrvavisev. executing Akimov's order. ran out into the
corndor of the deaeralor galleries and as usual turned
right. toward the eicvator in the VSRO unit, but they saw
that the shafl had been destroved. the elevator. twisted
by an unknown force. was hanging from fragments of
structural elements. Then they went back 10 the staircase
and cicvator well. There was an acrid smeil of ozone-=
just like after a thundersiorm. but sull sironger. They
kept on sneezing. And they also felt some force around
them. But they siarted 10 +!imb up....

Perevozchenko. afier he had warned Akimov and Dvat-
lov. rushed into the corndor of the deacrator gallenes
after them. intending to go look for his subordinates,
who could have been in the rubbie. The very first thing
he did was 10 run 1o the broken windows and look out.
There was an extremely strong smell as of freshness. like
the air after a thundersiorm. but many times stronger. It
was nighttime in the vard outside. Red reflections from
th= Lurning root o1 i=¢ turbine hall in the low nighttime
sky. When there was no wind, the air usually had no
smell. But at this point. Perevozchenko felt as it were the
pressure of the unseen rays that were running all through
him. He was seized by some inner Lanic fear coming
from the death ~f his oresn'25,,. But his anxiety for his
comrades was uppermost. He stuck his head quite far out
and looked to the right. He realized that the reactor unit
was destroyed. Where the walls of the main circuiating
pump room had been. he saw in the darkness a heap of
broken structural elements. pipe. and equipment. Up
above..” He raised his head. The spaces of the drum
separators were not there either. That meant an explo-
sion in the central hall. He could see fires that had
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started there. A great many of them.... “Ah. no safet
cquipment.... There isn't anything....” he thought with
annovance. filling his lungs fully with the air containing
radionuchides. There was a fire burning his lungs. Thal
first oppressivencss passed. Perevozchenko feit an inner
heat in his chest. in his face. throughout his entire being
As though he had compietely burned up from within. It
1s burning' It 1s burning' “What have we done™ Children
will die.... In the central hall where the explosion was. the
operators Kurguz and Genrikh.... In the rooms of the
main circulating pumps. Valera Khodemchuk.... In the
room of the control and measurement siation under-
neath the reactor's feedwater unit was Volodya Shashe-
nok.... Which way should he run. who should he look for
first™

First. the radiation situation had 10 be clanfied. Per-
evozchenko. shiding on fragments of glass. ran 10 the
room where the radiauion salety panel w.s, 10 Gor-
bachenko.

The dosimetnist was pale, but collected.

“What background. Kolya”" Perevozchenko asked. His
face was already burning with a brown fire.

“Well, you see.... They are off scale on a range of 1.000
microroenigens per second, the panels for Unit 4 have
burned out..." Gorbachenko smiled guiltily. “We will
assume that it i1s § roentgens per hour. But 1t scems tha!
it could be more...."

“You mean vou couldn't even get instrumenis?”

“Well. here is an insirument rated for | 000 roenigens
but 1t burned up. The second one 1s locked up in the
locker. Krasnozhon has the key. | just looked. that locker
15 in the rubble. You can’t get near it. | am going now
with Palamarchuk 10 look for Shashcnok. He didn 't
respond from Room 604...."

Perevozchenko left the dosimetry panel and ran 10 the
main circulating pump room. where Valera Khodem-
chuk had remained before the expiosion. That was the
closest.

Petya Palamarchuk. chief of the laborat~.y of the Cher-
noby! startup and adjustment enter~.is¢. ran from the
unit control room toward the _osimetry panel. The
reader will recall that he and his subordinates werc
recording the characienstics and parameters of vanous
sysiems while the rotor wa* spinning. It was now clear
that Shashenok had remained silent in Room 604, which
was the most dangerous place—in the monolithic reacior
unit where the calamity had jusi struck. What had
happened to him? This was a key room. The signal lines
from the main operating system went down therc (0 the
recorders. Il a disk ruptured.... Steam at 300°. super-
heated water. He did not answer the telephone. Uninter-
rupted whistling in the receiver. Probably the receiver
had been thrown ofT the hook. Communication with him
had been excellent 5 minutes before the expiosion.
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Palamarchuk and Gorbachenko ran 10 the staircase-
elevator well. 1 am going lor Khodemchuk!" Pers
evozchenko shouted 10 them as they disappeared down-
ward from the cormdor of the deaerator gallenies into the
monelithic pan of the desiroyed reacior depariment.
Fuel and reacior graphine were scattered everywhere
there.

Palamarchuk and Gorbachenko ran up the stairs 1o level
24 At level 10. Perevozchenko ran along the shor
comdor toward the destroved main circulating pump
room....

Al that time. the voung SIUR trainees Kudryvavisey and
Proskunakov were getting closer, working through the
rubbie. 10 level 36, which 1s where the reactor hall was.
Up above. amplified by the echo of the empty clevator
shaft. they could hear the scream of the Names. the
shouts of the firemen. which were coming from the rool
of the turbine hall and from somewhere quite close,
apparently from the reactor snout.

“Is it also burning there...”" the lads wondered fleetingly.

Al level 36, everything was destroyed. The trainees went
over the heaps and piles of structural members (0 the
large room of the ventilat~ center, which was now
separated from the reacior .l by the destroyed cast-
in-place wail. It was quite _adent that the central hall
had been burst by the explosion like a big bubbie and the
upper pan had torn away. and the wall was lefl sagging.
the reinforcing iron protruding in radial latlers. Al some
places. concrete was sifting down. and the naked network
of reinforcing steel was visible. The lads stood there for
a shont ume, shaken. recognizing with difficulty spaces
that previously had been so familiar. An unusual joy that
was inexphicable 1n such distress swept through them
even though their chests burned termibly when they
breathed. they had an ache in thei: temples, their evelids
burned as though hydrocklornic acid were being dripped
on them.

They went along the corridor 1o the entrance to the
central hall. The cormmdor was narrow. obstructed by
broken structural elements and glass. Overhead the
nighttime sky in the red reflections of the fire. in the air
there was smoke, cinders, acnd and sufTocating, and
above all that the feel'ng of the presence of some kind of
other force in the air that was pulsating and dense and
burning. That was the powerfu! nuclear radiation 1on-
1zing the air, and it was now perceived as a new and
frnighiening environment that was unsuitable for life.

Without respirators and protective clothing, they wer. (o
the entrance to the central hall and. passi; oy three
doors that were flung open. they entered the former
reactor hall, which was obstructed by twisted rubbie and
smoldenng fragments. They saw the fire hoses dangling
on the reactor side. Water was pouning out of them. But
there were no longer any people. The firemen had left
there a few minutes before, losing consciousness and
their last strength.

3

Proskursakov and Kudryavisey were at the nucleus ol an
atomic cxplosion. But where was the reactor?

The round slab of the upper biological shicld. with
fragments of the thin stainless sicel pipes (the KTsTK
sysiem) sticking out in all directions, lay at an angle on
the reactor shafl. The reinforcing sieel of the demolhished
walls was dangling shapclessly on all sides. This meant
that the explosion had hurtied the slab upward and 1t had
tallen back down in a slanted position onto the reactor. A
red and blue fire was coming from the throat of the
demolished reactor with an intense howling. There
clearly waus 3 goodd draft—a direct flow of air all the way
through. The faces of the trainees were siruck by ihe
nuclear heat with radhoactivity of 30.000 roentgens per
hour. They involuntanly covered their faces with their
hands. as though they were sheltering themselves from
the sun. 'L was quite cicar that there were no control rods
at all. carried away by the eaplosion. There was no point
now in going down 1nio the core. Simply no reason ul
all....

Proskuryakov and Kudryavisey, fixing evervthing firmiy
in their minds that they had seen. remained ncar the
reactor about a minute. This was enough for them to
receive a [atal dose of radiation (they both died in
hornble pain 2 Cl'tmc No 6 in Moscow).

With a teeling of profound oppression and an inner sense
ol panic. that replaced the nuclear excriement. they 100K
the same way back to level 10, entered the unit control
room and reporied the situation 10 Akimos and Dyvatlos
Their taces and hands were reddish brown (nuclear
sunburn). Their skin was the same color even under therr
ciothing. which was not discovered unuil they reached
the medical station.

“There is no central hall." Proskurvakov said. “Ever.-
thing was carmied away by the explosion. [t 1s open (o the
sky. There 1s a fire from the reactor....”

“You didn't get it right. guys...” Dvatlov said n 2
muilled tone. drawing out his words. “There was some-
thing burning on the floor. and you thought it was the
reactor. It seems that an explosion of the oxvgen-
hydrogen mixture in the emergency tank has carned
away the roof. Not surpnsing: 110 m? is quite 2 bit 50
that...it could have carmed away not only the roof. but
the entire unit.... The reactor has 10 be saved. It s
intact.... Water has 10 be fed 110 the core.”

That is how the legend got staried: The reactor 1s intuct.
the Lank containing emergency water of the safety con-
trol system exploded, water had 10 be supplied 10 the
reactor.

The legend was reported to Bryukhanov and Fomin
From there, it went on 10 Moscow. All of this generated
2 great deal of unnecessary. superfluous, and harmiul
effort that compounded the situation at the nuclear
power plant and increased the number of deaths.



Afier taking 2 look at the central hall, Genrikh and
Kurguz had been waiting lor Perevozchenko 10 give the
assignment for the ntire shitl. Approximalely 4 minutes
before the eaplosion of the reactor. Gennkh said 10
Nurguz that he was tired and was gomng (o take a little
nap He went into a small ncighboring room, approxi-
mately 6 m® in area. with no windows. There was a cot in
there. He closed the door and lay down.

Kurguz sat at the desk and made an entry in the log.
Three open doors separated him from the central hail.
When the nuclear reacior exp’oded. highly radicactive
steam and fue! peured in1o the room where Kurguz was
sitting. In that fiers hell. he rushed 10 the door. He ciosed
i, He shouted 10 Gennkh: “There 15 a big lire! A big
tire!” Genrikh jumped ofT the cot. rushed 10 open his
door. but on (he other side of the door there was a smell
ol such an intolerable heat that he no longer wanted 1o
In. he instinctively fay down on the plasticized rubber
Nnor. it was cooler inere. and shouied 10 Kurguz: “Tolya.
lie down' [1 15 cooler down low'”

“ Al lcast there it was possibie 1o breathe. It didn't burn
the lungs so much.” Gennkh recalled later,

They waited about 3 minutes. The heat began 10 recede
tthe sky had opened up overhead). Then they weny into
the comdor. Kurguz's skin was burned on his facy and
hu.ids It was hanging ofT in loose piecer. His lace and
hands wore bieeding badly

They did not set ofT toward the staircase-clevator well,
the direction from which the trainees Proskurvakov and
Kudriavisey would soon be coming. but in the opposite
dirccnon-=toward the “clean™ staircase. and they went
down 10 level 10 If they had met the trainces. then they
surely would have turned them back and saved thair
lives. But they missed vach other.

Along the way 1o the unit control room at level 12,
Genrikh and Kurguz were joined by Simekonov and
Simonenho. operators of the gas loop. Together. they
headed for the Unit 4 control room. Kurguz was in a very
bad way. He was bleeding. It was difTicult 10 assist him.
The skin under his cloth'.g had aiso blown up into
blisiers. Any touch ¢ _sed the victim intcierable pain,
From somewhere [.e gathered more strength (o go under
his own powe- ... Genrikh was not so badly burned—=he
was saved oy the hitie windowless room. Bul both had
taken AOO roentgens apiece.... They were already going
along the cormdor of the deaerator galleries when
Dyatiov came out of the unit control room. He rushed up
to them: “OIT 10 the medical station at once!™

1t was 450 meters along the corridor of the deacrator
gallerivs 10 the medical station, which was in the Unit |
administrauve building.

“Can you make 1t there, Tolva™ they asked the young
Kurguz. "l do not know... No. for sure.... My whole
body aches.... Everything huns...."
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And they did nght not 10 start out. The medacal station
in the first stage was closed. Nor was there o physician s
assistant in the medical station of the second stage. That
was how sclli<confident Comrade Bryukhanov wus
Everyihing was sale. The conception of the recent ery in
practice. They called for the “ambulance™ 10 comg 10 the
ABK (ofTice-shelier building(”)| of the second stage. they
went down 10 level 0. they broke out a window that had
miraculously not broken and went outside through the
window ... '

Dvatlov run 10 the Unit 3 control room, He ordered
Bagdasarov 10 shut down the reactor On seturming 10 the
Unit 4 control room. he gave the order 10 Akimoy: “Call
the daviime personnel of the shops once again. Evervong
10 the unit where the acaident occurred! Above all the
clecincal people. Lolechenko. The hydrogen has 1o be
removed from the electrols zer on generutor 8 They are
the only ones who do that. Get at o' | will 1ake 3 tum
around the unit....” Dyatlov leti the control room

Davictbayev ran several umes from the turbinge hail o
the unit control rocm and reported the sitwanon |t was
full of various people. The dosimeirist Samoslenko nad
measured Davietbayev with an instrument: “You arc olf
scaic. Razim. in all the ranges' Change clothes at once!
As luck would have it the set of safety cquipment of (the
turbine hall was locked up. They sent Brazhnik, who had
an athletic build. 10 break it open with a crowbar

Akimov cedered SIUR Siolvarchuk and the machine
operator Busygin 10 wrn on the emergeney feedwaier
pumps in order 10 supply waler 10 the readtor

“Aleksandr Fedorovich!™ Davictbavey shouted “The
equipment has no power! We have 10 get the electnicians
working at once, there 18 no power at the distribution
bexes.... | do not anow what they will do. The cables
were torn away. Evenwhere there are lightning tashes
from short circuns. Ultraviolet hght at U heside the
feedwater pumps. First, the TVSK hights up (piece ol
fuel==G.M.). then there s an are irom a short cireunt.
“Lelechenko is on the way with his fine lads'”

Davictbayev again plunged into the tiens hell of the
turbine hall. At kevel O Tormozin had driven wooden
plugs into the holes in the ol hine. Just 10 be smart. he
had sat on the oil line and received a contact burn on the
butiocks. Davietbavev rushed 10 the heap around tur-
bine 7. but he could not get tirough. There was o1l on the
plasticized rubber. Very shippery. They turned on the
sprinkler sysiecm. The wrbine was covered with watery
fog. They shut off ihe 01! pump trom the conirol puncl

There was a telephone booth alongside the seventh unit
from which the turbine operators kept calling the uni
control room. Opposite the booth. on the other side vl
the window. was the filth ranstormer. on which there
was 2 piece of fuel they did not know about. Perchuk
Vershinin, Brazhoik, Novik.recen ed a tatal dose thery
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Al that point. Gennadiy Petrcvich Metlenko. supervisor
of the unsuccessful electrical expeniment, was idly con.
versing at that time in the unit contror , ~am Akimov at
length noticed him: “Be a fnend. go 10 (he lury,=* aom,
help them 10 turn the valves. Everything s without
power. By hand. 1l takes al least 4 hours 10 open or close
each one. The diameters are immense...." The small and
frail man with the lean face and the sharp nose. the
representative of Doniekhenergo. ran off 10 the turbine
hall

Tragedy was taking place there at the level 0. A turbine
oil line had been severed by a falling girder. The hot oil
had gushed out and caught fire from pieces of the
glowing nuclear fuel. The machine opera‘or Yersninin
put out the fire and rushed 10 help his coworkers so as 10
prevent the oil tank from exploding. Brazhnik. Perchuk.
and Tormozin were sprinkling other places the fire was
coming from. Highly radioactive fuel and reacior
graphite fell through the break n the roof. They were
scattered everywhere. The smell of burning. the radia-
uon. the highly ionized air, the black nuclear gust from
the burning graphite. and from the asphalt reof that was
burning up above. A piece of a girder from the roof had
broken the connection on one of the emergency feed
pumps. It had 10 be disconnected from the deaerators. I\
100k at least 4 hours 10 turn the valves by hand. Valves
also had 10 be turned by hand 10 prepare another pump
1o be aligned with the reactor. The radiation fizids at
leve! 0 of the turbine hall were between 500 and 15.000
roentgens per hour. They sent Metlenko back (o the
control room: “Go away' won 1 get involved!”

Together with the electricians on Akimov's shift, Dav-
letbayev managed 1o replace the hydrogen in the gener-
ator with nitrogen 0 as 10 aven an explosion. They
poured the oil from the oil tanks of the affected turdine
Into the emergency tanks outside the power-generaling
unit. They poured water over the oil tanks.... The turbine
operators performed an outstanding feat on that faial
night of 26 April 1986, Had they not done what they did,
the fire would have burned the entire turbine iall from
within. the roof would have crashed down, the fire wouid
have spread 10 the other units, and this would have
resulted in the destruction of all four reactors. Il s
difficult to imagine the consequences....

When Telyatnikov's firemen, once they had extinguished
the fire on the roof, tumed up in the turbine hall at 0500
hours, everything had ziready been done there... A
second emergency feedwater pump had been prepared
and aligned with the reactor that no longer exisied.
Akimov and Dyzatiov had assumed that the water would
20 10 the reactor, but it could not go there for the simple

reason th: . all the lines in the senes had b2en Lorn away
by the explosion, and the water from the second APEN
went 10 the space undemeath the reaclor, where a great
deal of damaged nuclear fuel was scatiered. Mixing with
the fuel. the highly radioactive water went 10 the lower
levels of the deaerator gallenes, scaking the between-
floors that carned the cables and distribution bores,
causing short circuits and threatening loss of power

supply (o the power-generating units still in operation
Afier all. all of the Chernobyl power plant’s power-
generating units are along the deaeralor gallenes. which
carries the main cable lines, which are interconnecied. Al
0500 hours. Davietbayev. Busygin. Korneyev. Brazhmik.
Tormozin. Vershinin, Novik. and Perchuk had vomited
several times and fell very bad. They were sent off 1o the
medical station. Davietbayev, Tormozin, Busygin. and
Komeyev will survive. They absorbed 350 roeniguens
Brazhnik. Perchuk. Vershinin, and Novik received |.000
or more rads each. They would die a painful ¢eath n
Moscow....

But let us go back 10 the beginning of the accident. We
will ge wath Valeny ivanovich Perevozchenko on his
road 10 death. He was afier all looking for Khodemchuk
he wanted 1o save all his subordinates. This man did not
know of fear. Courage and duty led him in1o the fien
hell. At that time. Palamarchuk and Gorbachenko had
nsen by the staircase- elevator well through the rubble 10
Room 604, where the moniloring and measuring insiru-
ments were and where Volodya Shashenok had become
silent. What had happened to him..” If he was alive..

Following @ series of ternbie explosions in the unit. il
was now relatively quiet, only the din and noise of the
flame of the burning roof of the tucbine hall. the prercing
shouts of peopie putting out the fire, the straining how!
of the destroyed nuclear reacior in which the graphile
was burning, could be heard through the gaps. All ot that
was like a distant background, but up close was the
babbl ng brook or downpour of radioactive water run-
ning somewherz, above, below, you could not figure it
out. some kind of tired residual hissing of radivactive
steam and air.... The air was thickened. unfamiliar. The
highly 1onized gas. the harsh odor of ozone. (the burning
in the throat and lungs, the strained cough. and the sharp
cutting pain in the eyes.

They ran without respirators. in compleie darkness
feeling their way along with flashlights. which even
operator always carmed. And Perevozcherko ran over
the short transverse cormdor at level 10 to the main
circulating pump room where Valera Khodemchuk had
remained, and he stood still in amazement. The room
was not there. Above was the sky, reflections of the flame
raging over the turbine hall, but directly in front of
him=-large fragments, a heap of a mixture of structural
clements, mutilated equipment, and pipelines.

In the heap, there was also a very large amount of reactor
graphite and fuel. which was radiatuing at least 10.000
roentgens per hour. Perevozchenko, who was stupefied.
led the way with the light of his flashlight through all of
that debris. He was straining to listen, trying to catch a
man's weak voice or groan. He had to find Valera and
save him. He had 10 save hum. And Gennkh and Kurguz
were also up above.. Up where the explosion had
been.... He would also save them.... He had 10.... Those

were his people, his subordinates.... He would not leave
them....




And time possed. Every second. every minuie more was
fatal here. The body of the reactor shop shifi chiel was
absorbing more and more rocnigens. the nucicar sun-
burn was becoming darker and darker in the darkness of
the night. And it was not just his face and hands which
were burned. but his enuire body under his clothing. It
was burning..burning. burning.... It was burning
nside....

“Valeva'" Perevozchenko shouted with all his strengih,
“Valera' Give a cry. | am here!™ He headed straight for
the rubbic, he climbed over fragn ents, searching thor-
cughly through the cracks in the destreyed structuml
elements. hurning his hand on pieces of fuel and graphiie
which he would desperately seize up on in the darkness.
Straining his ¢ar.. trying 10 catch the shightest moan or
rusiie. but in vain. As he went on seirching, his body
rubbing up against protruding hooks of einforcing steel
and the sharp places where concrete blocks were
chipped. and he squeezed through into Room 304, but
there was no one there

Vaiera »ad been on duty at the far side.... That was where
his station was. ...

And Perevozchenko made his way there over the rubble,
10 the far end. and he searched there. But everything was
emply.

“Valera!™ Perevozchenko shouted. throwing his hands
up and shrugging his shoulders. “Dear Valera'" Tcars of
helplessness and gnel poured down his swollen cheeks
that had been burney 'o blackness by the radiation. “But
what 1s this™ Khodemen. ' Respond!™

But the only response was that the . “ections of the fire.
which was raging in the nighttime sky over the rool of the
wrbine hall. \lluminated Perevozchenko's face and the
piercing voices of the firemen which were like the
desperate cries of wounded birds. There was also a battle
against death up there, and the people there were
receiving death inside themselves.

Becoming weak from the nuclear fatigue that had
attacked him. Perevozchenko climbed back over the
rubble, picked his way, swaying, 10 the stairway-clevator
well and began 10 climb up 10 level 36, 10 the central hall.
Afler all. that 1s where Kurguz and Gennkh would have
died in the nuciear hell and fire.

He did not know that Anatoliy Kurguz and Oleg Gen-
nkh. intensely irradiated and scalded by the radioactive
steam. had already climbed down by the hypothetically
clean staircase 10 level 10 and had been sent off 10 the
medical station.

Perevozchenko ratraced the psth of the trainees
Kudryavisev and Proskuryakov, first went into the little
operators’ room. they were not there, then he went 10 the
central hal! and received an additional attack of radia-
tion from the reactor in which the fire was droning.

Perevozchenko, who was an experien .ed physicist, knew
that the reactor was no longer ther., that it had turied
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INLO @ gIgantic nucicar volcano. that it would not b pul
out with waler, since (the piping below had been ninped
away from the reactor by the explosion. that Akimoy
Toptunov. and the bovs were in the turbine hall starting
up the feedwaler pumps in order 10 supply waler 10 the
reacior. that they would die in vain. Afier all. you could
not get water here.... All the people had 10 be led out o1
the unit. That was the most correct thing 1o do. People
had 10 be saved.

Perevozchenko went down. he was continuously vom-
iing and nauscous and would 1ose consciousnoss (Or
instants. he would fall down. but he came 10 himsell.
2gain $100d 5 anG kPt 6N going on and on.

Viien he came into the unit control room. he 1old
Akimov:

“The reactor 1s destroyed. Sasha.... The people have 1o
be led out of the unit...."

“The reactor is intact' We are supplying water 10 1l
Akimov said heatedly. “"We did everything correctiy ..
Go 10 the medical station, Valera. you're 1n a bad way ...
You have become confused. | assure vou.... It 18 not the
reactor. it is the buildings and structures that are
burning. They will put out the fire...."

At the very time when Perevozchenko was looking for
Khodemchuk buried 1 the rubbie. Petr Palamarchuk
and the dosimeinst Nikolay Gorbachenko. climbing
over the rubble and debnis with difficulty 10 level 24 ot
the reactor unit. finally got through 10 the monioring
and measuring instrument room where Viadimir Shash-
enok had been at the moment ol the explosion. Palama-
rchuk and Gorbachenko found their comrade in the
debns of Room 604, pinned by a fallen beam. badl
burned by the steam and hot water. Later. it was Jiscos -
ered in the medical station that his spine was broken. his
ribs were broken. but at that point...he had 10 be rescued

Just before the explosion. when pressurc in the loop was
nsing at a rate of 15 aimosphcres per second. the pipes
and recorders in that room tore loose and released
radioactive steam and superheated water, something t¢ll
from above. and Shashenok lost consciousness. The
entire surface of his skin had received deep thermal and
radiation burns. The lads freed their comrade trom
under the rubble. Palamarchuk, trying not (o cause him
new sufferings. loaded him onio his back with Gor.
bachenko's help and carned him 10 level 10, making his
way with difTiculty over the heaps of concrete and pipcs

From there. taking turns with Gorbachenko. they went
along the cornidor of the deaerator gallenes. approx:

mately 450 meters. 10 the medical $1ati10n a1 iie A BK 0Of
Unit 1. The medical station proved 10 be nailed shut.
They called for emergency medical aid. In 10 minutes.
the physician’s assistant Sasha Skachok came. and thev
took Shashenok off 10 the medical unit. Then the ped:-
atrician Belokon came in his ambulance and stayed on
duty here until morning, until he aise had 10 be carried
ofT 10 the medical unit.



JPRS-UEA03-89
23 October 1989

Palamaichuk and Gorbachenko had also become
intensely rradiated as they were carrying their comrade,
and they were soon sent to (the medicai unit. Gor-
bachenko ha.f before that managed 10 go around the unit
as well. measuring the gamma background. he had been
in the turbine hall. and he had gone around the unit
where gear was kept, But actually it was all in vain. With
an instrument whose scale weni only to 3.6 roenigens, he
could not measure the raging radiation fields. and there-
fore he could not properly warn his comrades.

A1 0230 hours, Bryukhanov, the plant’s manager. armved
in the Unit 4 control room. His appearance was powder.
gray. he was confused. almost beside himsel! “Whai
happened”” he asked Akimov in a constrained voice,

In th» Unit 4 control room. the radioactivity of the air at
that time was about 35 roentgons per hour. but in some
places 1t came trom (he ruins and was therefore higher.

Akimoy reporied that there had been a senous radiation
accident. but the reactor, in his opinion, was intact. that
the fire in the turbine room was in the stage of being
extinguished. Major Telyainikov's firemen were putling
out the fire on the roof. that the second emergency
feedwater pump was being readied for operation and
would soon be connected. Lelechenko and his people
merely had 10 supply the power. The transformer had
been disconnecied from the unit for prolection against
short circuils,

“You say there has been a serious radiation accident. but
if the reactor 1s intact.... What 1s the activity now in the
unit?

“Gorbachenko's radiometer shows 1.000 microroent-
gens per second....”

“Well. that 1s not much.” Bryukhanov said. feeling a bit
easier

“That 1s wha! | think, 100,”" Akimov confirmed excit-
edly.

“Can | report 10 Moscow that the reacior is intact™
“Yes. ynu can.” Akimov responded confidently.

Bryukhanov went off 10 his office in ABK-! and from
there at 0300 hours he called Viadimir Vasilyevich
Maryin. deputy secretary for the nuclear power industry
of the CPSU Central Committee, at home....

By that time, Solovyev (the name has been altered—
G.M.), the nuciear plant's civil defense chief, arnved at
the unit where the accident occurred. He had a radiom-
eter with a scale that went 10 250 roenigens. That was at
least something. Passing along the deaerator galieries 10
the turbine hall and to the rubble. he realized that the
situation was extremely grave. A radiometer that read up
to 250 roentgens went off the scale at vanious places in
the unit and rubble.
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Solovyey reported the situation 10 Bryukhanoy

“Your instrument 1s broken " Bryukhanoy said “There
can be no such ficlds. Do you undersiand what it's all
aboul” You ligure out your instrument of throw it on the
dust heap...."”

“The instrument 1s correct.” Solovyey said.

At 0430 hours. Chief Enginecr Fomin arrived at the unit
control room. Pcople had beer looking tor him for a long
time. For some reason, he had not picked up the teles
phone at home. his wife mutiered sumething indistingt
Someonc said that he had been fishing. and that was why
he had not come o the telephone. People knew some-
thing. ...

“Repon the situation!”

Akimov made his report. He enumerated in detanl the
scquence of the procedures pertormed before the caplo-
sion

“We did everything correctly. Nikolay Maksimovich |
have no complaints against the personnel on the shift. At
the moment when the AZ-5 bution was pressed. the
reactivity margin was |8 rods of the safety sysiem. The
devasiation was caused by an caplosion of the {10-m’
iank for the emvrgency water of the emergency svstem in
the central hail, 20 the ~ 7 lsmeter level...”

“The rcactor 1s nact”™ Fomin asked in 2 beauutul
mellow bass voice.

“The reactor is intact!"” Akimov firmiy rephied.
“Supply water 10 the reacior continuoush '™

“An emergency feedwater pump 18 now In vperation
from .5: Aeaeralors 10 the reacior.”

Fomin moved away. Wiu.'n himself, he would firsi rush
about like a poisoned anima! then he would collapse
into & botiomiess chasm. mentai.v issuing a panicky cn

“The end! The end!"==then he wiuld suddenly assume
iron confidence: “We will see it thr wugh!™

But he did not see it through. This man was the first 10
break in the face of the monstrous responsibility which
only now ook on iis lcaden weight and Natiened his
entire being, which was weak and essentially maintained
on arrogance and vanity....

Having ordered Akimov at 0200 hours 10 feed waier into
the reactor, Anatoliy Dvatlov. deputy chief engineer for
operations, had left the unit control room and gone
outside accompanied by the dosimeinst. descending by
the stairway and zlevator well. All of the asphall around
was strewn with blocks of reactor graphite. pieces ol
structural elements and fuel. The air was thick and
puisating. That was the way the ionized and highly
radioactive plasma felt.
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“Radioactivity™ Dyatlov asked the dosimetnist.

“Off the scale. Anatoliy Stepanovich...™ Sufled
coughing sounds' “Damn' My throat is dry.... OfT the
scale at 1.000 microroenigens per second....”

“Numbskulls' Your instruments are not worth a damn'
You are wasting your time'™

“But who would think there would be such fields™'" the
dosimetnst suddenly became indignant. “In the locker,
there 1¢ o radiometer with a scale that goes 1o 10.000
roenigens. but it 1s locked up. Krasnozhon has the key. |
went 10 the locker 10 see. but | could not get through. It
18 blocked off. But there 13 radiation. | swear it | feel it
without an instrument....”

“Turkeys! Numbskulls' Keeping an instrument in the
locker? Blockhead' Measure with your nose'™

"1 have already been measuring it that wiy. Anatohy
Stepanovich....” the dosimetnst said.

“If you would only.... Atier all. | am also measuring i,
you son of a bitch. But | am not supposed 10. That 1s your
Job.... Ger ™

They approached al! the way 10 the pile of rubble. It rose
up like 2 mountain on a'slant nght from the ground all
the way 1o the scparator rooms....

“Incredible!” Dyatlov explained. “"What have we done!
The roo™"

The dosimetrnisi flicked the switch of the ranges back and
forth. muttering: “OIT the scale.... OfT the scaie....”

“You just take it and throw it you know where' Block-
heads....” They went 10 take a tour around the turbine
hall....

Around on the asphait there was graphite and chunks of
fuel. Not entirely distinguishable in the darkness, but
you could figure it out if you wanied 10. As a matter of
fact, you would stumbie against the graphite blocks and
kick them away like in soccer. The actual radioactivity
was about 11,000 roentgens per hour. Which i# why 1t
went off the scale of the dosimetnist's radiometer.

The mind did not take in what the eyes had seen. Theis
tour 100k in a cross section of the turbine hall. There
were 19 fire engines lined up along the concrete wall of
the intake pond. The din and the how! of the fire on the
roof of the turbine hall were audible. The flame was high.
Higher than the ventilation sack.

But it was a hornble affair! At this point. there were two
images. two thoughts, as it were, occurring and living in
the mind of the depuiy chief engineer for operations of
Unit 4. One: “The reactor is intact. Feedwater.” The
other: “Grzphite on the ground, fuel on the ground.
Where do you suppose it came from. Not clear from
where. Raging radioactivity, | sense the radioactivity
inside.”
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“That's enough!” Dyatlov ordercd “Let's go buch'™

They returned 10 the unii control room. Gorhachenko
went ofT 10 himself 10 the dosimetny panel. Krasnozhon
deputy chiel of the radiation safety department. wus
supposed 10 arnve any time.

The 10tal exposure they had recvived was 400 rads

By 0500 hours. vomiting had begun. Fatul weakness
Headache. Reddish brown color of the face. Nudlcar
sunburn,

Gorbachenko and Dvatiov went off under their own
power (0 the ABK- | and bevond-=10 the “ambulancy™ at
the medical unit,

4

Testimony of Alfa Fedorovna Martynosa, wife of V \',
Maryin, head of the nuclear power industry sector ot the
CPSU Central Committee:

“On 26 April 1986 a1 0300 hours. the intercity phore
rang in our house. Bryukhanoy wus calling Marin (rom
Z1emobyl. When he finished the conversation. Marvin
tolc me: ‘A hornible acaident at Chemobyl: but the
reaciyr is intact...." He quickly dressed and called for s
car. Jiist before he lefl, he called the highest lcadership ol
the panty's Central Committee up through channgis
First - f all, Frolyshev. He in turn called Dolgikh Dol
gikh called Gorbachev and the members of the laii
burc. After that, he left for the Central Comnmutiee. Al
0800 hours. he called home and ashed me 10 prepary his
things for a tnp: soap. 1ooth powder. toothbrush. towy!
and so on.”

At 0400 hours, Bryvukhanov received an order from
Moscow: Organize the continuous cooling of the nuclear
reacior.

At the dosimetry control panel of the second stage
Nikolay Gorbachenko was replaced by Krasnozhon
deputy chief of the radiation salety depuartment ol ihe
power plant. In answer 10 the questions of the operators
as 10 how much to work. he alwuyvs made the same
answer: at a range o7 1,000 microroenigens per second. '
was ofT scale. Work $ hours on the assumpuion ol 23
rems.* (This indicates that the deputy chiet of the
radiation safety service of the nuclear plant could nol
himself determine ne true intensity of the radiation.)

Akimov and Toptunov had already run up several times
10 the reactor 10 see the effect ol the flow ol waier tfrom
the second emergency leedwater pump. Bul the lire
continued 10 how! and 10 howi. Akimov and Toptunos
were aiready reddish brown {rom the nuclear sunburn
already nausea had upset their insides. Dvatlov. Davlot-
bayev, and people from the turbine hall were already at
the medical unit. they had already sent unit shifi chiet
Viadimir Alckseyevich Babichev (0 replac: Akimoy
but...Akimov and Toptunov were not leaving. Onv cun
only bow his bead in the face of their bravery and
feariessness. After all, they condemned themsc!ves 10 a
certain death. Nevertheless. all of their actions followed
from a false onginal premise: the reactor was intact'
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They were utierly unable 10 bebieve that the reactor had
been destroved. that the waler was not going 10 1. bul.
taking the nucicar trash along with 1t 1t was flowing 10
the minus levels. soaking the cableways and high-voliage
distribution cquipment and creating a threat ol laking
power from all three power-generaling units that were
operaling.

Somcthing was keeping the water from getting 10 the
reactor. Akimov guessed. Somewhere along the pipeline.
the valves were closed.... He and Toptunov went 10 the
feedwater room at level 24 of the reactor department,
The room was hall-destroyed by the explosion. At the far
end. a break through which the sky could be scen. the
Noor was covered with water and nuclear fuel with a
radivactivity of about 5.000 rocnigens per hour. How
long could a man live and work in such radiation fields”
Not long. that was fo cenain. Yel. there were the factors
of the ¢gmotional hir,n. extraordinary inner colleciedness.
mobitization of al" energies trom the delaved conscious.
ness of guilt, responsibility, and duty 10 people. And
strength from ,omewhere generated iself. They should
already have peen dying. but they were working...!

And the air here, just like everywhere around and within
Unit 4. was heavy. pulsed with the radioactive onized

gas. saturated with the entire range of long-lived radio-

nuchdes which the destroved reaclor was Gisgorging.

By dint of great effort. they cracked open by hand the
control valves on two feedwater lines. and then climbed
over the debns 1o level 27, and i1n the small piping space
in which o mixture of water and fuel was almost up 10 the
knees. they blew (cracked open) two valves on the 300
line. There were still the singie valves on the left and
right lines. but neither Akimov nor Toptunoy any longer
had the sirength to open them, nor did Nekhayev, Oriov,
nor Uskov, who were helping them.

Making a preliminary assessment of the situation and
the actions ol the operating personnel after the explo-
s1on, we ¢an say th*t the turbine operators in the turbine
hall. the firemen on the rool. and the electnc.ans headed
by Aleksandr Grigoryevich Lelechenko, deputy chief of
the electncal shop, displayed unconditional heroism and
self- sacrifice. These people prevented development of
the disaster both inside and outside the turbine hall and
thus saved the entire piant.

Aleksandr Grigoryevich Lelechenko. protecting the
voung elecincians from going unnecessarily into the
zone of high radiation, himseif went into the electrolysis
space three umes in order 10 turn off the flow of
hydrogen 10 the emergency generators. When we take
1110 account that the electrolysis space was alongside the
pile of debns, and fragments of fuel and reactor graphite
were evervwhere. and the radioactivily was between
5.000 and 1 5.000 roenigens per hour. one can get an idea
of how highly moral and heroic this 50-year-old man was
when he deliberately shielded young lives behind his
own. And then in radioactive water up 10 his knees, he

studied the condition of the swilchDoses, Ining W0
supply voltage 10 the feedwaler pumps...

His total cxposure dose was 2.500 rads. enough 1o bill
him five times. But afier he had received first ad (they
injected physiclogical solution 1o his vein) at the
medical station in Pripyat. Lelechenko rushed back 1o
the unit and worked there several more hours.

He died a terrible painful death in Kiev,

The heroism of Valariy Ivanovich Perevozchenko. chiefl
of the rcactor shop shift. Peir Palamarchuk, adjusier.
and Nikolay Gorbachenko. dosimetrist. who rushed 10
rescue (their comrades. is beyond dispule

As for the actions of Akimov. Dvatlov. and Toptunos
and those who helped them. their effon. full of seit-
sacrifice and fearlessness. was nevertheless direvied
toward making the emergency situation worse

A false mode! and assessment of what had happened the
reactor was intact, 1t had to be cooled. the devastation
had been caused by an cxplosion of the satety vontrol
svstem tank in the central hall=—=on the one hand. some-
what calmed Bryukhanov and Fomin. who reporied thal
model of the situation 10 Moscow and immediately
received an order in reply: continuously feed walcr into
the reactor. cool it. while on the other hand.... Tempo-
ranlv. this order scemed (G relieve some of the worry and
appearce 10 impart clarity 1o the situation: feed waler
and cvervthing will be finc. That in fact determined the
entire characier of the actions of Akimov. Toplunos
Dvatlov. Nekhayev, Orlov. Uskov. and others who Jid
everything 10 get the emergency feedwaler pump going
and 10 supply water 10 the reactor which they imagincd
10 be intact and undamaged. This thought kept Bryuikh-
anov and Fomin from losing their senses: atter all. 1
instilled hope....

But the store of water in the deacralor tanks was
exhausted (only 480 m?). To be sure. they did connect o
feed there from the chemical water treatment unit, from
other reserve tanks, thereby eliminating the possibility ot
making up for leaks in the three other power.generating
units that were operating. There. especially at the neigh-
boring Unit 3, an extremely difficult situation had comu
about, one which threaiened the loss of cvoling 10 the
core.

Yuny Eduardovich Bagdasarov. Unit 3 shift chiel. must
be given his due: in the control room at the moment ol
the accident in the neighboring unit he had breathing
masks and potassium i1odide tablets. As soon as (he
radiation situation worsened. he ordered all his subordi-
nates to put on the masks and take the tabiets. When he
regized that all the water from the purc condensale
tanks and chemicai reatment had becn connected 10 the
unit where the acuident occurred. he immediately
reponied 1o Fomin in the shelter that the reactor should
be shut down. Fomi forbade it. Toward morning.
Bagdasarov himself sh it down Unit 3 and put the
reactor in the cooling-ofl “tate, circulating water through



it from the bubbler pond. Me acled courageously and
displayed the highest degree of professional.sm when he
preven.ed meitdown of the core ol the third reacior on
his shift..

During that time. Bryukhanov and Fomin were con-
stantly on the (ciephone in the shelter in ABK- 1. Bryukh-
anov was talking to Moscow. Formin 10 the control room
of Linit d

On¢ and the same maode!l of the situation was repeated
1.000 times 10 Mogcow. 1o Maryir 1a the Central Com-
mittee, 10 Mavorets, the minisier. 10 Yeretennikov, chief
of Soyuzaromenergo. and in Kiev 10 Sklyarov. Ukrainian
power minisier. and Revenko. oblast commitiee secre-
tary: “The reactor 1s intact. we are feeding waler into the
sysiem. The emergency salety control sysiem tank in the
central hall exploded. The explosion carned away the
reol. The radiation situation 18 within normal limiis.
One person died—Valerty Khodemchuk. Viadimir
Shashenok has suffered (00-percent bums. In grave
condition.”

“The radiation situation is within normal limits...." Just
think of it! Of course. he had instruments whose mea-
sunng range went only to 1,000 microroenigens per
second (which 1s 3.6 roenigens per hour). but who
prevented Bryukhanov from having a sufficient number
of instruments with a wide range of measurements” Why
were the instruents shut up in the locker, and why were

those which the aucimetrist had not in proper working
condition? Why did Sryukhanov ignore the report of
Solovyev. the plant’s civ.! defense chief. and why did he
not send on 10 Moscow and Kiev Solovyev's figures on
the radiation sitvation”?

The factors involved here included. of course. cow-
ardice. a fear of responsibility, and-~because ¢f incom-
peience—disbelief in the possibility of such a termble
disaster. Indeed. for him what happened was inconceiv-

able. But that only explains his actions. it does not Justify
thers,

Bryukhanov received a message from Moscow that a
government commission had been organized. that the
first group of specialists from Moscow would be taking
ofT at 0900 hours.

*Hold on! Cool the reactor!™

At times. “omin lost his composure. He would fall into a

*stupor. then begin 1o wail and cry, 10 pound on the desks
with his fists and his forehead, and then he would work
up franuc and feverish activity. His sonorous baritone
was filled with maximum tension. He brought pressure
10 bear on Akimov and Dyatiov, demanding that water
bz fed continuously 10 the reactor, he transferred 10 Unit
4 more and more people to replace those who were
becoming disabled.

When they sent Dyatlov off to the medical unit. Fomin
called in Anatoliy Andreyevich Sitnikov, deputy chief
engineer for operation of the first stage, and said: “You
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arc an capenienced physicist. Determine what state the
FEAcior 15 10, AS 3 man coming from outside, you have no
reason 10 lie. | Bag of you. Best 10 climb up on the reul !
Unit C and leok from above, And...""

Sitnikov went out 10 mect his death. He toured the entire
reactor unil, he made a stop at the contral hall. Even
there. he realized that the reactor had been destroved
But he did not feel this was sufTicien.. He climbed onto
the roof of Unit C (specialized chemical unit) and from
there he looked at the reacior as might a bird 1n ight
The scene of unimaginable devasiation was open 10 his
gaze. The explosion had 107n away Lhe cast-in-place roof
of the ceniral hall, and the pathetic remnants of the
caved-in concrele walls with the shapeless entacles of
reinlorcing steel protruding in ¢very dircclion were rem-
InIscent Of 2 GIBANLIC $€a anemone wailing 1n conceal-
ment for the next living creature 10 come close 10 it
whereupon 1t would plunge 1010 its hellish nuclear belly
Sitnikov drove away the obtrusive image. and feehing the
hot radiocactive tentacles licking at his face and hands
scorching and burming his brain and his very soul. mis
msides. he began 1e examine fixedly what remained ot
the central ha |. The reactor had clearly exploded. The
slab of the upp 'r biological shield. with stumps of pipes
and bundles of y'gnal wires sticking out in every direc-
ton seemed 10 ha ¢ been hurled up by the explosion.
and when it crashed down. it lodged in a slanuing
position on the shafl of e reactor. The fire was howling
from the melied openings 10 the nght and left. producing
an intolerable heat and sunk. Sitnikov's enure body
especially his head. was being directly irradiated by
neuirons and gamma rays. Mo was breathing the thick
radionuclide gas. moss ang more he was lecling an
intolerable burnirng in his ciost. as though someone was
tearing apart his skeleton from within, The tire con-
tinued 10 burn and '3 bum....

He received at least some |.500 roentgens 10 the head
Th cen’ al nervous syster was atfected by the irradia-
tion. «n the Moscow clinic. they did not inject bone
marrow into him, and he died in spite of all the steps that
were Laken.

At 1000 hours, Sitnikov reporied 1o Fonin and Brukh-
anov that the reacior was in his opinion destroved. But
the report by Anatoliy Andreyevich Sitnikov caused
irmitation and was not honored. The feeding of the water
INLO the reactor continued.

As we have plready said. the first people 10 receive the
blow of the nuclear disaster within the power-generaling
unit were Kurguz and Genrikh, central hall operutors
Valeny Khodemchuk, main circulating pump operator
the adjuster Viadimir Shashenok, Razim Davietbavey.
deputy chiefl of the turbine shop. and the turbine
machine operators Brazhnik. Tormozin. Perchuk.
Movik. Vershinin....

And outside the unit the first 10 become feariess!y
involved in fighting the fire were the firemen of Major
Telyatnikov. Leonid Petrovich Telyatnikov, commander
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ol the fire company. had an off-day and was supposed 10
return 10 work a dav later. He was just celebrating his
birthday with his brother when they called from the
siation. When he reacheg the scene of the fire, Telyat-
nikov immediaiely realized that there were nol enough
men and he had 10 call help from somewhere. He ordered
Lieutenant Pravik 10 sound the alarm in the oblast,
Pravik issued call No ) over the walkie-talkie, which
meant ihat all fire trucks in Kiev Oblast were 1o come 10
the nuclear power plant. wherever they might be.

Firemen Shavrey and Petrovskiy climbed up 10 the roof
of the turbine hall from the hook-and-ladder truck. A
storm of fire and smoke was raging there. The boys from
the sixth unit. who were fecling bad, came 10 meet them.
They helped them down the truck ladder, and they
rushed 10 the fire. ..

Prishchepa connected 10 the hydrant and his team
climbed up the tire ladder to the rool ol the turbine hall,
When they reached the 1op. they saw that the roof had
teen destroved in several places, some of the panels had
fallen down in. whilc others were very unsiablc. Prish-
chepa went down to alert his comrades to this. He
spotted Major Telyatnikov, He reported 10 him. “*Set up
a permanent battle station and do not leave it untl
victory.” Telyatnikov said.

That s what they did With Shavrey and Petrovskiy,
Prishchepa staved on the roof of the turbine hall unul
0500 hours. Then they were bad off More accurately,
thev had felt bad almost immediatelyv, but they had
tolerated 1t. they had thought that it came from the
smoke and fumes. But a1 0500 hours it had become really
bad. tatally bad. Then they went down. But by then the
firc had been pu’ oul....

Within 5 minutes afier the explosion, Andrey Polkovni-
kov's team was also at the scene ol the accident. He
iurned his truck around and prepared 10 put water on the
fire. He climbed to the rool twice 10 carry orders from
Telyatnikov as 10 how 10 proceed.

Pravik was the first 10 arnve at the disaster scene, which
1s why his entire walch was sent 10 extinguish the roofing
of the turbine hall. Kibenok's waich, which arnved a bit
later. rushed to (ke reactor depariment. There the flame
was raging at vanous levels. [t was burning at five points
in the central hall. Kibenok. Vashchuk. Ignatenko,
Titenok. and Tishchura also rushed 1o fight that fire.
This was combai against fire in the nuclear hell. When
they extinguished the sources of fire in the separator
rooms and in the reactor hall, there remained only the
last and most important source-=(he reactor. At first,
they did not get their bearings. they began 10 spray the
core, which was howling with fire, from high-pressure
fire hoses. Bul the waier was powerless against the
uncontrolled nuclear force. You cannot extinguish neu-
trons and gamma rays with water....

Until Telyatnikov arrived. Lieutenant Pravik took upon
himself general supervision of the effort 1o put out the
fire. He himself went and scouted everything in detail.
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He repeatedly wont 10 the reacior, he chimbed onto the
roof of Unit € (hvel 71) 10 se¢ the entire sceng trom
there and 1o deten vine the tacuies for fighung the fire
When Telvatnikov urmed up. Pravik became his nigni
hand, his first assist. nt.

The fire had 10 be stopped along the decisive directions
Telyatnikov sent one squad (0 protect the wurbine hall
two others halted the advance of the seething fire (0
neighbonng Unit 3. and they also put out the tire in the
central hall.

Having heard Pravik's report. Teivatmikoy himsell
climbed several imes 10 level 71 in order 10 get @ betier
look at the direction of the fire's movement. The situa-
tion was alter all changing from minuie 10 minuie. The
lava of hot asphalt. the heavy poisonous smoky. Jimin:
ished visibility and made it diffica’t 10 breathe They
worked under the threat of uncxpected crupnions ol
flame and sudden structural collapses. In all. they evuine
guished 17 sources of fire in the reacier depanment und
on the roof of the turbine hall.

The moke burmed the eves. the melted asphalt stuck 10
their boots. and their helmets were showered with the
hot 1adioactive ash of burning graphie and heramzit
Leon d Shavrey, who was in Pravik's squad. sta\ed at the
post 01 the roof of Unit C. seeing that the lire did nol
jump avywhere else. It was hornbiy hot. Both outside
and insi'e. No one at that point suspecied rudiation
Fire is firc. they did not notice anything supernatural.
Shavrey even took off his heimet. It was sultocaung,
there was pressure on his chest. he choked with a cough
But then the men became disabled one ahier the other
Nausea, vomiting. mental confusion. Al U330 hours
Telvatnikov went down 10 Akimov in the unit control
room. He reponied the situation on the root. He suid that
something bad was happening 10 the boys. Was 1t radi-
ation? They called for the dosimeinst. Gorbachenko
came. He said that the radiation situation was problems-
atical. He sent his assistant Pshenichnikov 1o Telvatnie
‘ov

They started by way of the stairway-clevator well. which
ended at the top with a door to the rool. But the door
turned out 10 be locked. They were unable 10 break it
down. They went back down 1o level 0 and went along
the street. They walked over graphite and fuel. Telvat
nikov was already sick: his face was reddish brown
vomiting and headache. But he thought he had been
potsoned by the smoke and had gotien overheated in the
fire. And still.... They wanted to'¥%t a more acglirate 1dea
Psherichnikov had a radiometer that wenf to 1.000
microroenigens per second. Everywhere, below and on
the roof, the indicator went ofT scule. but the dosimetrnist
was unabie 10 determine the true ra liation situation. His
radiometer showed only 4 roenigens per hour. As 4
matter of fact, from place to place on the root 1t runged
from 2,000 10 15,000 roentgens per he ir. The rool atter
all had caught fire from the glowing § -aphite and tuel
that fell on it Once it mixed with the m *lied asphalt. all



of this wurned into 3 mghly radioactive nuclcar mash
which the firemen were walking over

Down below. on the ground. as | have already said. it was
no betier. Not only graphite and fragments of fuel. bul
also nucivar dust which had fallen from the explosion
cloud and covered everything wilh a thin poisonous
coating

The driver V.V. Bulava relates: 1 received an order 10
put myseif under the disposition of Lieutenant Khmel. |
wen! there. | s21 up (the truck where the waler was and
turned on the water supply. My truck had just beer
repaired. 1t was just like new, 1t smelled of fresh paint.
The wheels also had new tires and tubes. Just as | was
approaching the unit. | heard something strike the nght
front fender. | jumped out 1o e what it was. There it
was—a piece of reinforcement sicel had pierced the tire.
1t was stiching out of the whee! and catching the fender
Well. mother tucker. such a shame. enough 10 make vou
¢y 1t had just been repaired. such a pity. But for the
present | hooked the machine up 10 the waler. there was
o Lime. And then | tumed on the pumps. sat in the cab.
but that piece of iron kept pesiering me. | 8ot oul and
saw (hat it had punctured the tube and was celebrating
No. | thought. | will not put up with anything like that. |
chimbed down from the truck and pulled at the damned
thing. 11 did not give. 11 gave me plenty of trouble.... And
ultimately | ended up in the Moscow clinic with deep
radiavion burns on my hands. Had | known. | would
have put on gloves. That's life...."

Kibenok's firemen along with their commander were the
first 10 be disabled. Licutenant Pravik was also in the
first group of those afTected. By 0500 hours. they had put
oul the fire. But a high price had been paid for the
victory. Seventeen firemen. among them Kibenok. Pra-
vik, Telyatnikov. were sent off 10 the medical unit and
on the evening of that same day 10 Moscow, In all. 50 fire
trucks came (o help ai the scene of the accident from
Chernobyl and other ravons in Kiev Oblast. But the
mairn job had already been done

Valentin Belokon. pediatncian. was on duty in the
“emergency room™ ol the Pripyat medical unit on that
fatal and heroic might. He and physician's assistant
Aleksandr Skachok worked with two teams. Belokon was
on a call 10 2 pauient when they called from the nuclear
power plant. Skachok, the physician's assistant. went 10
the power plant.

AL 0142 hours. Skachok «2lled and said that there was a
fire at the plunt, people had beon burned. a physician was
needed. Belokon went with his dn.er Gumarov. They
ook another two spare vehicles. A'eng the road. they
met Skachok's ambulance coming wity its blinking light.

As il later turmed out, he was trany rorting Volodya
Shashenok

They broke down t(he boarded-up door o1 the medical
station. Belokon went 1o Units 3 and 4 several times. He
walked over the graphite and fuel. Titenok. lgnatenko,
Tishchura. and Vashchuk were already 1n a very bad
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stale when they chimhed down lrom the rool By imon
hours. Belokon was also lecling bad and was semi ot 10
the medical umit,

The first thing that struck him when he saw the firemen
was their ternible excitement. at the imit of their per os
He had not observed that previously. That s why I
injecied them with a tranquilizer. But. as it turned oul
later, this was the nuclear fury of the nervous sysiem. the
false superonus. which was then dispiaced by prolound
depression....

Testimony of Geanediv Aleksandrovich Shasharin,
former L‘§§R depaty Rinister for power and
electrification:

AL the moment ol the explosion. | was 1n a sanatonium
in Yalta. My wile and | were on vacation. At UMM hours
on 26 April 1986 the wicphone rang. They were calling
from the Yalta depariment 10 say that there had been
serious acadent at the Chermoby! Nuclear Powor Plant
that | was appoinied chairman of the government vom-
mission and that | was 10 11y immediately (0 the soeng 0!
the accident 1n Prnipyal. | quickly dressed. wen: 10 thy
administrator on duty and asked him 1o conneyt me 10
the VPO Sovuzasiomenergo In Moscow. G.A. Vereten-
nikov was already there (about 0400 hours). | asked him
‘Did they use the emergency safety sysiem? Are thoy
feeding water” 'Yes.' Verviennikov replicd

“Then. the sanaionum administralor brought me a 1oi
signed by Mavoreils. the minister. The telex: mentioncd
already that Bons Yevdokimovich Sheherbina. deputt
chairman ol the USSR Council of Minisiers. had beun
appointed chairman of the government commission and
that | also had 10 be wn Pripvat on 26 April | was 10 1ak,
ofT immediately.

“1t was just afier 1000 hours when | arnved at Simior-
opol The Might 10 Keev was cxpected at | 100 hours. and
i stopped by the eblast puntv committer. The peopiy
there plainly knew rothing. They expressed uncasiness
about construction of tiee nuclear power plani in the
Crimea. | arrived i Kiev about 1300 hours. Skivaro:
the Ukrainian powsy minister. told me that Mavorets
was 10 fly in a1 aay moment with his team. that wo
should wait..

The story 15 takes up by Vikior Gngorvevich Smagin
Unit 4 shift cheef:

"1 was supposed 1o replace Aleksandr Akimov at 0800
hours on the moming of 26 Apnil 1986 | had a goou

‘sleep that might. ! hkeasd @0 explozions. | woke at 0700

hours and went ol ¢ the balcony 10 have a smoky
From my aparumeat ca ez 14th Nloor | have a good view
of the nuclear poeer plasi. § booked in that directhion and
immed:iately realzed bt the central hall of my own
Unit 4 had bzen Gearowved. There was fire and smoke
over the unil, 1 readared that things were rotien. | rushed
10 the leiephone o <2l the wnit control room. bul the
phones had alrezdy Gzea cut off. To keep the intorma-
ton from leaking. | g5t ready 10 leave. | told mv wile 10
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close the doors and windows tightly. Not to let the
children oul of the house. Not 10 go out herselt erther. To
sit a1 home unul | came back....

*1 ran oul 1010 the street 10 the bus stop. Bul the bus did
no' go up 1o the plant. Soon. they sent @ radio muessage
saving that they would not go 10 the second passageway
as usual. but 10 Unit 1. Evervihing there had already
heen cut off by the police. The officers were not letting
ansone through. Then, | showed my 24-hour pass lor
supervisory operating personnel. and they et me
through but reluctantly. Near ABK- 1. | met Gundar and
Tsarcnko. Broukhanov's deputies. who were headed for
the shelter. They told me: *Go 1o Unit 4. Vitya, 10 take
Babichey's place. He replaced Akimov at 0600 hours, 1
probably has alrcady got him ... Don't forget 10 change
clothes in the “greenhouse.™ ..,

“1f 1 was changing clothes here, | reasoned. in ABK-2,
then there was radiauion. | went up 10 the ‘greenhouse’
(contcrence room). There was a pile of clothing there:
coveralls. high bools. breathing masks. Whily | was
changing clothes. | saw an MVD general (this was
Bedrov, who was U'krainian deputy minisier of internal
atfairs) who was on his way 1o Bryukhanov's ofTice.

“1 changed clothes Quickly, not knowing at that poini
that | would be coming back from the unit 10 the medical
station with severe nucicar sunburn and a dose ot 280
ruds. But now | was in 2 hurry. | put on the cotton
coveralls. the high boots, the cap. the ‘respirator-200°
and ran along the long corridor of the deacrator galleries
twnich connected ull four units) woward Unit 4. In the
room that housed the 'Skala’ computer. there had been a
break. waler was tlowing from the ceiling onto the
cabinets containing the equipment. At t'  noint, | sull
cdid not know that the water was higmy radioactive.
There was no one in the room. Yura Badavev was
nowhere 10 be found. they had alrcady taken him away.
I went on lurther. Krasnozhon. deputy chiel of the
radiation salety depariment, was already at work in the
room containing the dosimetry panel. Gorbachenko was
not there. They had probabiy already taken him away, or
he was somewhere ¢lse in the unit. Samoylenko. chief of
the night shift of dosimetrists, was also in the room,
Krasnozhon and Samoylenko were abusing one another

with bad ' listened 1n and understood tha' the
cursing v ' could not determine the radi-
auon sity 1ko was pressing the point that
the rad .cnse. while Krasnozhon was
saving 255ible 10 work S hours on the
assumj 18

“How lo ., . guys” | asked. interrupting their

squabble. "The bavkground is 1,000 microroenigens per
second. that is, 3.6 roentgens per hour. You can work $
hours on the assumption of accumulating 25 rems! 'It's
all lies." Samoylenko summed up. Krasnozhon became
enraged all over again ‘What, you have no other radi-
ometers” | asked. "In the locker, yes, but it is obstructed
by the explosion,’ Krasnozhon said, “The chiefs did not
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foresee such an acodent...” "And what are sou. 1l nol
chiels™ | thought and wuni on my way

“All the windows 1n the corndor of the deacrator gal-
leries had been broken by the explosion. There was o
very acnid smell of ozone. My organism Il the sirong
radiation. But they say that there are no such sensc
organs. Evidently, suil) there 1s something There was an
unplcasant feeling in the chest—=an arbitrary sense ol
panic. but | controllel mysell and kept my grip 11 was
aircady hight. and the piie of debris was already gquiic
visible through the window. Something black was strewn
ceverywhere on the asphalt. 1 100k a look==s0 11 Wiy
reactor graphite! Not had! T understood that the reucior
was in 2 bad way. But the tull realins of what had
happened suill did not got through (o my

“1 enmtered the unit control room. Viadimir Niholasevich
Babichey and Mikhail Aleksevevich Liutoy. depuin
chief engineer for science. were there. He was sithing &
the desk of the unit shift chiet. | iold Babichey that | ha
come 10 replace him. 1t was 0740 hours. Babichey said
that he had come on duty 1.5 hours belore and 1ol
normal. In such cases. the arriving shilt falls under the
command of the shift that s working. ‘Akimoy and
Toptunov are still in the unit.” Babichey said. “they're
opening valves. Go, \'ikto‘r. replace them. They are bud
oll...."

“Lyutov. the deputy chiel engincer for sgienee. was
sitting there holding his head in his hands. dull
repeating: “Tell me. lads. the iwmperature of the graphi,
in the reactor.... Tell me,and | willesnlain every thing 1o
vou....' ‘'What graphite are you ashang ahout. Mikho!
Aleksevevich™ | said in amazement. “Almost ol e
graphiie s on the ground. Go look.... 'tis already fight
the yard. | just saw it “You what™" Lyutoy ashed 1n u
frightencd and distrustiul 1one, "It doesn’t make sense..
"Let us go see.”

*He and | went 10 the corridor of the deacrator gallenies
and entered the backup control room. which was closes
10 the pile of debris. The explosion had alse broken the
windows there. The glass cracked and screcched unde:
our feet. The air, sawurated with long-lived radionu-
clides. was dense and sunging. Gamma ravs wore
streaming directly from the pile of debris with un inten-
sity of about 15,000 roentgens per hour. But | did not
know about that at the ume. My cvelids burned. my
throat, it checked my breathing. The heat inside cume 10
the face, it dried the skin and stretched 11

**Therc. you see: that black all around trom the graph.
ite...." *Can that be graphite” Lyutov did not beheve his
eyes. ‘'Then what is it”' | exc’aimed in contusion. and in
the depth of my soul | myself also did not want 1o belicve
what | saw. But | already understood that people would
die in vain because of the lie. 1t was Lime 10 1ace up (0
evervthing. With vicious obstinacy, kindied by the radi-
ation. | continued to argue with Lyutov: ‘You seu!
Graphite blocks. That after ali is clearly distinguishable.
There i3 a block with the car (protrusion). and there 15
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another one with the recess. And the holes in the middie
for the production channel. Surely you see” 'Yos. | sev. .
But 1s 1t graphue..™ Lyutov continued 10 doubt. This
blindness in people had always driven me 10 distraction.
To see only what you wanied 10 sec. But it meant death!
‘But what else could it be™' | began once again 10 shout
at the chief. ‘How much of it is there here” Lyutov
finally came 10 himsell. "0 1s not ail here.... If it ejected
it, then 1t did s0 in every direction. But obviously not
all.... From my balcony at home. at 0700 hours | saw the
fire and smoke coming from the floor of the central
hall.™

They went back 1o the unit control room. There was also
a strong smell of radioactivity there. and Smagin caught
himself linerally for the first ume seeing his own Unit 4
control room. its panels. its instruments. its boards and
displays. [t was all de.d. The pointers of the indicating
instruments had gone deuad vither ofT scale or at zero. The
DREG computer of the “Skala™ sysiem. which during
the unit's operation continuously printed out parame-
lers, was silent. All of these diagrams and printouts
would now be waiting for their moment. The curves of
the production process had been frozen in them. the
figures were mute witnesses of the atomic tragedy. Soon,
they would cut them out and take them ofT 10 Moscow as
the greatest treasure for gaining an iGea of what hap-
pened. The logs from the unit control room and all the
work stations would also go off there. Later. all that
would be cailed the "bag of papers.” but for the
moment... Only 211 round synchroindicators of the
position of the control rods siood out distinctly against
the general dead background of panels lighted from
within by the emergency lamps for lighting up the dials.
The pointers of the synchros were frozen in the position
of 2.5 meters, 4.5 meters short of the bottom....

Smagin ran up the stairway-elevator well 10 replace
Toptunov and Akimov. Along the way, he met Tolya
Sitnikov. He was in 2 bad way, fighting weakness, and he
said: "l have seen everything.... On assignment from
Fomin and Bryukhanov. | have been in the central hall,
on the roof of Unit C. There is a great deal of graphite
and fuel there. | looked into the reactor from above.... In
my opinion, it is destroyed. There is a howling fire...."
Swaying, he stanted down, and Smagin ran up.

Akimov and Toptunov, who had become puffy and had
turned a deep reddish brown, spoke with difficulty. They
were expenencing ternble sufferings and at the same
time a feeling of bewilderment and guilt. *1 don't under-
stand anything,” Akimov was hardly able 10 move his
swellen tongue, “we did everyihing correctly.... Why”...
Oh, | feel bad. Vitya, we are done. We think we have
opened all the valves aiong the way. Check the third one
on each line...."

It is strange. byt an absolute majority of the operators,
Smagin included. had taken what they wanted 10 see for
reality in those inered e nours. “Tne reactor is
intact!™—=that *Lving thought that cased the soul cast a
spell on man here, in Pnipyat, in Kiev, and indeed even
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in Moscow. whenee ever fiercer and more persisient
orders came: supply water 1o the reacior' The orders
instilied confidence and imparied strength when by all
the biological laws they should not have had any...

The pipeline in Room 712 was hall-submerged. Thut
water was emitting about | .00 roenigens per hour All
the valves were without power. They had 10 he turned by
hand. Akimov and Toptunov tumed lor several hours
they 100k in lethal doses. The water. which was not going
to the reactor, wus drenching the cableways, com-
pounding the accident.... Smagin s¢t 10 work on the third
vaives along the way. but it turned out that they had been
opened. He began 10 open them further He was in the
room about 20 minuies and 100k a dose of 280 rads.

Descending 10 the unit control room. he replaced
Babichev. With Smagin in the umit control room were
the senior engineers of the unit management Gashimos
and Breus. the SIUR Sasha Cheraney. his backup man
Bakayev, and Kamyshayy. chief of the reactor shop shitl
He ran around the umit. mainly using the deaerator
galieries. 10 cut off the 1wo Icft deacrator taiks. from
which water had reached the damaged emergency feed-
waler pump. But he was unable 10 cut them off, Alier the
eaplosion, the deaeraior galienies ended up approvi-
mately .5 meter away irom the cast-in-place congrete. the
rods havihg pulicd out. It had become impossible 10
manipulate the valves even by hand. They tnied 1o put 1t
back 1n service. 10 inscrt preces, bul the high intensity o
the gamma fields did not allow them 10 do this. People
were disabled. Kamyshnyy was helped by Kovaley @
senior turbine machine operator. and Kozienao. a lathe
aperalor.

At 0900 hours. the emergency feedwaler pump that was
operating shut down, which was a blessing. They stoppued
pouring waler into the lower areas. The water ended up

“in the deaerntors. Smagin was in communication with

Fomin and Bryukhanav, and the latter were in contact
with Moscow. The report went ofT 1o Moscow: "Wy are
supplying water!™ An order came back in the other
direction: “Do not siop feeding water!” Bul that waler
did stop. Fomin searched fevernishly for a way out
Finally, he thoughi of something. He sent Leonid Kon-
stantinovich Vodolazhko, deputy chief engineer for new
units, and Babichev. unit shift chief, 10 organize the Now
of water intu the clean condensate tanks. and then in
tumn to the reactor by means of the emergency pumps
Fortunately, this escapade of Fomin's was not successtul

Dunng the day of 26 Apnl. new fire-fighting teams
armiving at Pnpyat would pump the water and tuel from
the intersiory cableways of the nuclear power piant and
dump it 1nto the cooling pond. where the radioaciivity of
the water over the entire ares would reach the sixth
power of curies per liter, that 1s. 1t would be equal 10 the
radicactivity ~f the water in the main loop while the
nuclear reactor was operating.

More than 100 people had a..eady been sent 10 the
medical unit. It was time (0 be reasonable. But no==the
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folly of Bryukhanov and Fomin continued: “The reactor
18 intact' Pour waier into the reactor!™

But tn the depths of his sou! Bryukhanovy app. rently had
still taken note ol the intormanion (rom Sitnmikov and
Solovvey and he requesied Moscow's “go-ahead” 10
evacuale Pripvat. But a clear order came from Sheher-
bina. with whom his cunsuliant L.P. Drach was in
telephone contact (Sheherbina was at that ume in Bar-
raul). Do not cause a panic.

And at that ume Pripyvai. a ity of nuclear power plant
workers. was waking up. Almost all the children had set
olT for school....

Testimony of Lyudmila Aleksandrovna Kharitonova,
senior n&nmr of the production and distribution
division ol the construction administration ¢f the
Chernoby! Nuclear Power Plant:

“On Saturday. 26 Apnil 1986, all preparations had been
made for the May Day hohday. The weather was warm
that day It was springime. The gardens were in flower.
My husband. chiel ol the section for adjusiment of the
ventilation, intended 10 go ofl with the children o the
dacha after work. | had been washing since morning and
hanging out bed linen on the balcony. Even by evening.
milhons of particies had accumulated on it Among most
of the construction and installation workers. no one
knew anvthing as set. Then. something leaked out about
the accident and the fire at Unit 4. Byt what had actual -
happened no one really knew,

“The children went 1o school. smail children plaved in
the strect in sandboves, they rode their bicycles. By the
evening of 26 Apnl the radiocactivity in the hair and
clothing of all of them was already high. but we did not
know that at the ume. In our sireet. not far away they
were selling tasty doughnuts, It was an ordinary day ofTl,

“The construction workers went oil 10 work, but they
soon came back somewhere around noontime. My hus-
band also drove 10 work. and he said when he came back:
‘There's beer an accident. thev're not letting people in.
The police have blocked off the plant....'

“"We decided 10 go 10 the dacha, but the police were
stationed on the road and would not let us out of lown.
We went back home. Strange. bul we stili perceived the
accident as something separate from our private life,
After all. there had been accidents belore, bul they
concerned oniy tAe plant itselt....

“After lunch, they began 1o wash the streets of the city,
But this did not attruct auention. It was something
ordinary on a hot summer day. The sprinkler trucks were
nothing unusual in the summer. An ordinary peacetul
situation. Though | did somehow pay passing attention
10 the white foam in the gutiers, but | paid it no
importance. | thought that the water pressure was high

“A group of ncighborhood children were niding their
bikes on the overpass: trom there, vou had a good view of
the unit where the accident had occurred from the
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direcuion of Yanov Stauon. We woere 1o fearn later that
this was the most radioactive place in the ity becausw
the cloud of radioactive dischurge had pussed there, But
thut became clear later, while at the ime. the morning <
26 April. the children were simply interesied in looking
at the reactor burning. Those children later deseloped
serious radiation discase.

“after lunch, our children came back from school Thes
had been warned there not 10 go out in the strevt (o do
a houscuicaning with waier. that was when people first
realized (that 1t was senous,

“Different people learned about the acadent at Jditlerent
times. bul by the evening ol 26 April almost overvong
knew. but still the reaction was calm. since all the storgs
schools. and institutions were open. W thought that than
meant that 1t was not so dangerous

1t became more disturbing as evening upprozehed. This
uncasiness spread from who knows where, perhaes trrom
the soul within. perhaps from the air in which thy
metallic odor had become strong. What it was. | vannut
even say precisely. But metallic....

“In the evening. the firc was more intense. They said the
graphite was bu ming. Peopic saw the fire from 1ar away
but they paid no particular atlenton. ‘Somyething iy
burning....” ‘The firemen have put it out. s suly
burning.”..."”

At the industrial plant site, which s 300 mgters fron th
destroved powuersgenerating unii. the guand Dania Tors
entrevich Miruzhenko was waiting for ONO0 Bours o
otfive of Gudroclektromontazh. and siee the chict on i
administranon had not been answerning hiy culls he
decided 10 set out 1.5 km 10 the construction adiminis.
tration and repont there 10 V.T. Kiama. chiel o1 the
construction projeci. or 10 the dispatcher about what he
had seen at might. No one had come to replace him an thy
morning. Nor had anvone called him on the wicphone
about what he was 10 do. Then, he Tocked up the ol
and set off on 106t 10 the construction adminisiration
He was alrcady feehing vens bad. Vometing had begun
He saw in the mirror ithat he had become badly sun.
burned during the night, What 1s more, in setting out 1or
the construcuion adminisiration, tor o ume he was
walking along the trail of the nucicar discharge.

He armived at the admimistration. but it was locked up
There was no one. But 1t was Saturday . Somg peasant b
did not know was standing near the porch He saw
Miruzhenko and said: “Get voursel 1o the medical unit
Quickly. granddad. You are in o very bad way U N
uzhenko somehow limped (o the medical unit, ..

A crew of construction workers rode to Linit § on the
morning of 26 apnl Vasihy Trotfimovich Kizima o
fearless and courageous man who was chiel ol the
construction project. arnved at the same place. Betore
that. he had gone by car 10 look at the pile of debrs
around Unit 4. He had no dosimeters. and he did not
know how much he had taken. He later wold me i



pucssed. of course. my chest was already ven dn m.
eves hurned. | thought that the burning was not just
medenial. Bryukhanoy was surely spitling out rouis-
von. . Hooked at the pile of debris. | went oft 10 Ungt 4
The workers came 10 me with @uestions: How much 10
work™ What was the radiosctivity” They were
demanding benefits for harmful working conditions. The
cougting was choking them all. mysell as well The
organism was rebelling against the plutonium. cesium,
and strontium. Not 1o mention the iodine- | 31 that built
up in the thyroid. [t was hard 10 breathe. After all. no one
had masks. Nor did they have toblets of polassium
wodide. | called Bryukhanov | asked for information
aboul the situation. Bryukhanov rephed. “Wo are
Studving the siuation | called him again closer 10
wnchiime. He was again studying the situation. | am o
builder. noi a nuclear expert. but | undersiood thal
Comrade Bryukhanoy was not masier of the situation.
AL 1200 hours. | discharged the workers 10 go home. To
wuit for further instructions from the management.. "

Testimony of Viadimir Paviovich Voloshko, chuirman of
the Pripyut Gorispolkom:

.. The entire day of 26 April Bryukhanov was beside
himself like a man who was lost. Fomin. he would ery in
the pauses between issuing orders. he had lost his self.
confidence. Both of them more or less came 10 them.
seives by cvening, by the ume Shcherbing arrived. As
Uough he could have brought salvation with him
They sent Sitnikov, an excellent physicist. 10 wake |.500
rocngens' And then they didn't listen 10 him when he
reponed that the reactor had been destroved. Out of the
5.500 people on the plant labor force. 4.000 vanished 10
parts unknown on the very first day..."

AL OY00 hours on 26 April. L.V, Yeremeveva. v Yo was
on duis at Soyuzatomenergosiroy in Moscow. lele-
phoned the adminisiration for construction of the Cher-
noby! Nuclesr Power Plant. In Pripvat. 1t was the con-
struchion project s chiel engineer Zemskov who picked
up the receiver. Yoremeyeva asked him for (he day's
figures. “Don’t bother us today. ¥ have had a litle
accident here.” Zemskov replied, having just made 2
conscientious our of the damaged unit and having
received o severe dose of radiation.

A1 0900 hours on 26 Apr.. & YaK-40 airplanc 100k off
from Bykovo Airport in Moscow on & special tnp.

The airplane’s passengers included the first interdepant.
mental operational team of specialists consisting of
B.Ya Prushinskiy, chiel engineer of the VPO Soy.
uzalomenergo. Ye.l. Ignatenko. deputy chief of the same
associmirn, V.S Konviz, deputy chief of the institute
Gidroproyeki (ihe station's genersl designer), KK
Polushkin and Yu.N. Cherkashov. represeniatives of
NIKIET (1the chiefl désigner of the RBMK reactor). Ye.P.
Ryazanisev, representative of the Atomic Energy Insu-
wute imeni L.V, Kurchatov, and othen.

At 1045 hours. the emergency operational team was
already in Kiev. Two hours later, t~ “ars drew up 10 the
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headauaners of the Pripyat City Party Commitiee. Thes
necded 10 lamiligrize themselves as rapidly 88 possibie
with the true state of atfuirs in order 10 have reliable
informanion for 8 report when the members of the
government commission arrived by plane

The first thing would be 10 drive out 10 the dat aged unit
and examing everything with their own eyes. Sull berier
10 examine the unit from the air. 11 turned out that there
was 2 civil defense helicopter in the vicinity that nad
landed not far from the overpass. which i near the
Yanov Station, It ook awhile 12 find binoculars and &
photographer with o camera. They actually never found
the binoculars. but they did find a pholographer The
Mis6 hehicopier rose 1nto the air an hour or | 5 hours
alier thewr armival. On board were the photographer
B Ya Prushinskiy. chiel engincer of the VPO S$oy.
ueatomencrgo. and K K. Polushkin. reprosentative of
the reacior's chicl designer The pilot also had a dosim-
cier. which afierward made 1t possible 10 learn (he
radiation Jose absorted.

They upproached from the direction of the concrete.
mixing lacility and the eity of Pripyat. At an altitude of
400 meters. They dropped down 10 250 10 get o better
look It was a depressing scene. Utter disiniegration
there was no central hall. The unit was unrecognizable
“Hover here ” Prushinskiy requested

Heaps of twisied beams. highi<colored fragments of wall
and roo! pancis. stainless sicel pipe ghittening in the
sunshine black prces of graphitc. and warped fuel
assemblics oty with corrosion were visibic on the roo!

“the VSRO ‘quviiary reactor depariment sysietns)
unit. which was 1 ght next 10 the wall of Unit C (special
chemical facility). The pile of fuel and graphite was
peruicularly dense a'ound the square ventilation stack
which protruded froun the roof of the VSRO and was
right next 10 the wah of Unin C. Bevond the pile of
Iwisied pipelines. broke' reinlorcedsconcreie siruciures.
cquipment. fucl and gra, hite sloped upward nght from
the ground (occupying @ ares on the ground with a
radius of aboutl 100 meten | from the former wall of the
main circulating oump rowvm at Row T, inside the
demolished main circulating pump room. whouse back
wall on the side of the TO building (hguid and
solid wasie storage). which could be scen on the nght.
had miraculously remained intact.

It was exactly here. under this pile. that Valeny Ktio
demchuk was buned. exactly here where Perevozc! enko.
reacior shop shift chief. absorbing a fatal dose of radia-
lion. had searched for his subordinate. clambening over
the heaps of structursl s and equipmen’ in the
darkness and ) in 8 throat that was
parched and tighiened by the radiation: “Valera' Repiy'
I am here' Respond'™

Prushinskiy and "ushkin did not know sbout all that,
nor could they have kmown. But. shaken, understanding
that what had happened was not simply destruction. but
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something far greater and terrible. absorbed 10 the
smallest detonl the disasier scene spread belore them

The Jurk black pieces of graphite and even entire hun-
dles of graphite blocks were visible alt over the asphuldt.
which was blue 1n the sunhight. and on the roofl ol the
KhZhTO A great deal of graphite. i1 was black with
graphite...

Prushinskiy and Polushkin were struck dumb looking at
all that incredible devastation. What they were now

looking at in reality had previously been poriraved and

simulated only in their imagination. But that, of course.
was much paler and simpler and n large part purcly
theurctical. They both caught themselves not wanting 1o
look at all of this. as 1+ 1t did not concern them at all. but
was of concern 10 other people they were not connected
with But it did concern them, them in parucular! 4nd
they burned with shame 10 have 10 look it such a thing
They were, as it were, repelled by the sunking scene of
destruction. Oh. not 10 have 10 look at all that! But they
tad 10' They had 10...!

The impression was that the main circulating pump

room had been demolished by an explosion from within, |

Bui how many expibsions had there been” Long large
pipes. like headers. were visible in the pile that sloped
upward from the grounc all the way 1o the floor ol the
former separator room. One almost on the ground.
another considerably higher. its upper end lcaning on a
long pipe of the downcoming pipeline. the explosion had
probably thrown the pipeline up out of the shalt of the
leaktight box. Bevond. on the floor, if the formiess heap
could be called the Noor. at the +12 level were the
1 30<ton drum separators displaced from their footings.
eight pieces of attached pipes. ghitiering gaily in the
sunshine a pile of all kinds of rubbish, pieces of concrete
floor and wall panels with girders dangling down. The
walls of the separator roc m had been swept away excepl
for an intact stump on the side of the central hall.
Beiween the stump 0 "the wall and the pile of debris was
& rectangular gaping hole that opened into the blackness
of the shaft of the leaktight box or the space of the
reactor's upper pifing It seemed that some of the
equipment and pip ng had been blown out of there by
the explosion. Tha' 1s. there had also been an explosion
from there, which s why it was clear there, nothing was
protruding....

Prushinskiy involuntarily recalled the main loop when it
was brand yew. afier installation==a holy of holies for
technoiogs  and now.... Where the central hall adjoined
the deaerator galieries, there was something left of the
back wall down below. The back wall of the reactor hell
ot Row T was intact apprexanately 10 the «51 level (1o
the footing of the emergen: 1ank of the safety control
sysiem). It was in that tank, according 1o Bryukhanov's
report, that the hydrogen-<oxygen mixture had exploded,
destroying the central hall. Fine, but then what about the

&

math circulating pump room. the drum separator coms
partments. the Icakuight box” What had Jemolished
them” No!' Bryukhanov's report was mistubhen 1f aot
decwitful,

Ang on the ground around the prie the black debris ol th
reacior’s graphie “brickwork ™ The eves involuniarih
kept going back there 10 look Aler all o there was
graphite on the ground. that meant..

They did not want 1o become conscious ol the thowght
that now was simple and obvious: the reaciorn had won
destroyed

After 2l that admussion would immediaichy sy
immense responsibility 10 people. No . To muthons ot
people. To the entire planct Eanth. And un unimaginahic
human tragedy

Better simply 10 look. Without thinking. 10 absorh this
nightmare of the sgomzing nuciear unil stinking with
radiation.

The uneven broken edges of the wall of U'nit C pratruded
on the VSRO side. Pieces of the graphiie “brnickworl.” ol
the reactor, square blocks with holes in the middic cou il
be clearly seen on the roal of Unit C. It was not possiblc
that that could be a mistake. The Aehicopier hovered
quite close 10 the roofl of Unit C, ot perhaps | 80 mytons
The sun was high in the sky . The ighting was cloar wiih
good contrast. Not a cloud in the sky Close 1o the back
wall of Unit C, the graphite was piled in g heap. Pioces ot
graphite were unitormiy scattered both on the oo ot the
central hall of Unit 3 and on the root of Lo € 1rom
which the venulauon stack protruded. white ann rad
sinipes. Graphite end juel were also visiblv on thy
observation pla'te s 0« the venulanon stack. These
rodioactive “lan «rms” were obviously “shining " in all
directions. And there was the rool of the deavralor
llenes. where 7 hours before the firemen ot Moot
elvatnikov had fought the fire 1o @ finish...

The Nat rool of the turbine hall seemed 10 huve been
pushed in. twisted reinforcing steel was protruding
wrenched metal gnds, black incinerations. The hardoned
rivulets of asphalt, in which the firefighters had heen
stuck up 10 the knee in the might, glisiened in the sun On
the sections of rool that had remained intact. there wery
long and crazily interwoven lengths and couls of fire hose.

Al the back wall of the turbine hall, in the corners along
Rows A and B and along the pressure basin were the rod
boxes of the fire trucks which the men had abandonud
and were now highly radioactive, dumb witnesses ol the
tragic struggle of fragile people against the visible und
invisible elements.

Further 10 the nght was the far-streiching reservoir ot the
cooling pond. rowboats and molorboats lay on (he
golden sandy banks like children’s toys. and ahead the
deserted surface of the water which at that point was suill



Peopic who had not managed 10 get away were leaving
Ut 5 which was under construction. in groups and
individuully. These were the workers whom Kizaima,
chiet of the construction groject. had sent home long ago.
having no! managed 10 get the truth from Bryukhanov.
They would all tollow the route of the radioactive clovd.
they would all receive their dose and carry the ternible
contaminaiion home 1o their children on the soles of
their shoes.

“Mover directly over the reactor.” Prushinskiy asked the
piiot. “That's it! Right there! Shoot that!™

The photographer 100k several pictures i

They opened the door and looked down. The helicoprer
was in the ascending Now of the radioi clive discharge
None of them in the helicopier had mas . There was no
radiometer

Below. the black rectangle of the tank or holding spent
fuel No waler could be seen in i,

“The fuel in the tank will moit” Prushinskiy thought
The reactor.... There 1t is==the round opening of the
repctor shafi Like a squinting eye. The immense svelid
of the reccior's upper biological shield was siewed
around and heated 10 a bright cherry color. Flame and
smoke were belching from the squinting eve. It was iike
8 gIgantic sty that was coming 10 @ head and was about 10
burst.

“Ten rems.” the pilot sand, looking through the eyepiece
of the optical dosimeter. “Several Limes 1oday | will have
10" “Out of here!" Prushinskiy ordered. Th. hel
copter shid off the central hall and set course for Pripvat,
“Yes. lods. this 18 the end.” Konstantin Polushkin,
representative of the main designer. sand thoughtfully.

Testimony of Lyubor Nikolayevas Akimova, Aleksandr
Akimov's wife:

“My husband was a very amiable and sociable person.
He had an easy way with people, but without famibarnity.
An obliging man who found a joy in life. Active in civie
work. He was a member of the Pnpyat Gorkom. He
loved his sons very much. He was thougitful. He loved
10 hunt. especially afier he went 10 work in the unit and
we boughi a car,

“We came 10 Pripyat in 1976, after graduation from the
Moscow Power Engineering Institute. We first worked in
the Gidroprovekt group doing bluepnnts, In 1979, my
husband 100k & Job in operating the plant. He worked as
senior turbine management engineer, senior engineer of
the unit management, shift chief of the turbine shop. and
deputy chief of the unit shift. In January 1986, he
became unit shift chief. That is the job he held at the
time of the accident.

“On the morning of 26 April, he did not come home
from work. | tned 10 call him in the Unit 4 control room,
but the telephone did not answer, | alse called Bryukh-
anov. Fomin, and Dyatiov. But the telephones did not
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answer. It was guite @ bit later that | lcarmed that the
telephones had been disconnecied | was quie disturbed
The ennire 1st hail of the doyv | ran around. asied
everyone. looked for my hushband Evernvone alrvad:
knew that there had been an acoident. and | was szcd
by sull greater anxiety. | went 1o Voloshkn i ihe
gonispolkom. 10 Gamanyuk in the party gorkom. Finaily
afier inquiring of many people. | learned that he was 3l
the medical unit. | rushed over there. But they would not
let me in. They sand he was recciving an intravenous
injection at the ime. | &id not leave. | weni up 10 the
window of his ward. Soon he came 10 the “indow His
face was reddish brown. When he saw me. he hegan 10
laugh. he was overexcited. he reassured me. ashed me
about the bovs through the glass. [t seemed 1o me that ut
that point he was somehow particularly glad that he had
the sons. Me s&id that | should not let them go imo the
sireet. He was even cheerful and | {21t o bit reassured ™

Testimony of Gennadiy Nikolayevich Peirov, former
chiel of the equipment department of
Yuzhstomenergomontazh:

*1 woke up about 1000 hours on 26 April. A doy hike am
other. Warm sunbeams on the floor. a blue sky through
the windows. | was feeling good. | had come homne. |
would rest. | went on the balcony 10 have a smoke. The
street was already full of children The hittle ones wery
playing in the sand. building sand casties. making muy-
pies. Those a bit older were racing therr bikes  Youny
mothers were strolling with baby carnages Life as ord)-
nary as can be. And suddenly | recalles the might. when
| had gone up 1o the unit. | felt anviety and fear Now |
remembered my perplexity as well How could 1
happen” Evervihing was as usual and at the same Limge—
everything was horribly radicactive. The inner abhor.
rence of the invisible filth was delaved becuuse e was
normal. The eyes saw that everything was clean. but in
fact everything was dirty. It did not make sense

*By lunchtime. the mood was gay  There began 10 by an
acnd smell in the air. Something metallic. but not
metallic. in the air. and something acnd. and a sour tasie
in the mouth next 10 the teeth, Like when you 1esi 8 weak
flashlight battery with your tongue....

“Our neighbor Mikhail Vasiiyevich Metelev, an clecin.
cian with GEM. climbed up 10 the roof about | 100 hours
and lay there in bathing trunks 10 get @ suntan. Later on,
he came down once 10 get some »=~g 10 dnnk. and he
said that his tan looked great soday. betier than over
before. He said his skin immediately gave off o burned
smell. And he was in very high spirits. as though he had
had 100 much 10 dnnk. He invited me. but | did not go
There was no need 10 go to ihe beach, he said. And the
burning of the reacior was quite visibie. distinct againsi
the background of the blue sky.

“And in the gir at that time. as | later learned. there were
already about 1,000 millirems per hour. Plulonium.
cesium, &nd strontium. And. of course. odine-1J31.
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abose all was pac od tight in the thyrond by cvening In
Svenongs<the chilgren, the adulls

“But 91 that ume we knew nothing We were hiving an
ordinars human hite. and | now realize how cheerful 1t
wis

“Toward ¢vening. the newghbor who had sunned himse!l
on the roo! hogan 10 vomil intensely . and they 100k him
off 10 the medical siation. And then 1 seems 10 Moscow
Or o Kiwev 1 do not know eapctly But that was perceived
os something separaie. Becouse 1t was an ordinan
summer Joy . the sun the blue shy . the warm weather. It
would happen that way someone would get sick. the
amhulancy woud ke someony away

ANnd SO 1 was an ordinary day in evers way. Only later
when they had 1old the whole story . did | recall that night
whon | had gone up 10 the unit. | remembered the rut in
the road in the hight of the headhights, the cement plant
covered with coment Just 1 stuck 1n my mind 1or some
reason And | thought sitange. esven that rul was radio-
UL G ust an orchingm™ rul. and 1hat enlire cement
plant and absolutely evervihing==the skyv. the moon. the
blood (he brain and peoplc's thoughts Everything

Testimony of LA, Aharitenova:

Evén on 246 April in the afternoon. some people. in
parncular the children in school. had been cautioned not
10 ave the house. Bul most pard no atention to that. As
cvening drew closer, ot becume clear that there was
reason lor alarm. Peaple dropped in on ¢ach other. thes
shared therr toars. They alked. some decontaminated
themscives with glcohol since there was nothing ¢lse. |
do not know | did not sec it But Pripyat was vens Lively
Iwas secthing with people. as though they were pres
puring lor somy kind ol immense carnivai. OFf course. the
Moy Day holidayvs were just ahead. But people's overex-
crement was siniking.

AL Tha bime. the membert ol the gorernment commis
sion were preparing 10 1ake off from Bykovo Airpon in
Moscow  That fight included the following Yu N
Shadnin. senior Gssistant 10 the general procurator; A |
Mayorets. USSR minisier of power and electrification
V.V Manin head of the sector for the nuclear gower
indusiry ol the CPSU Central Commitiee: AN
Semenoy depuly power minister. A.G. Meshkov. first
depuly minisier of medium machinebuilding. M.S
Tsvirko chiel ol Sovuzalomenergosiroy: V. A Shevelkin
depuly chiel ot Sovuzencrgomontazh: L.P Drach
Shoherbing s consultant: Yol YVorobyev. deputy LISSR
minisier ol heplth: V. Turovskiv, representative of
USSR Minzdrav and others. In the cabin of the Yak-0)
thes «at lacing one unother on red sofas. Manin shared
his thoughts with the members ol the commission

“The main thing that has encouraged me 15 (that the

nucieur reactor s.ood uy. Thanks 1o Dollezha!' Bryukh.
Gnosy awakened me with a wlephone call at 0300 hours
and said: A ernibl, accident. but the reactor 1s intact. We
arc constantly teeding cooling water,...

| thank. Viadimar Vasoivevich ™ Mavorers entered the
discussion. “that we will be staying in Pripyvatl a long
nme.”

Maovorets repeated this | S hours later in the AN
sirplane which carred the members of the commission
from the Zhulvana Airport 10 Pripvat V. F. Skivaros
USSR power minister. joined them on the Might from
Kiev. he sad

“1 think we will get by with 2 davs

“Do not frighten us. Comrade Skivarov. Our main 18k
and vours 18 10 restore the Jamaged unit as quickly as
possible and connect (1 back 10 the power sysiem

Al approaimalcly this same ume, the personal plane ol
B Ye Shcherbing deputy charrman ol the USSK
Council of Minisiers. was in fhight from Baraul 10
Moscow. When ke landed in the capnal the depuls
minisier changed clothes. 100k g b, and tlew trom
Vaukovo Airport 1o Kiev. He would arrive in Pripuot by
2100 hours

Testimony of G.A. Shasharin:

“On the way from Kiev 1o Prpyvat. | old Mavorets about
the working groups. | hag thought about this carlier
during the flight from Simicropol 10 Kiev. Here s the hisi
of groups which | proposed

“1) 2 group 10 study the causes o the acoident and thy
plant's salety==Shasharin and Meshhov responsibie

“2) 2 group 10 study the radintion sitwaiion around the
nuciear plante=ahagian. Vorobvey and
responsible.

‘-uln\ ShIS

“3) a group 10 repair the damage and restore operas
Lions=Semenov. Tsvirko. and installation peoply
responsible.

"4 @ proup 10 evaluate the need 10 ¢vacuaie the popu-
latton of Pripyvat and nearby tarms and VR S
Shasharin. Sidorenko. and Legasor responsihie

“$) 2 group 10 provide instruments. cquipment. and
supplies=Glavenergohomplekt and Glavsnad respon.
sible

“We landed at the little airport between Pripvat and
Chernobyl Cars were already waiting there vV T Kizimy
had also come in his GAZ. Manan and | got in the (A2
(Kizima was driving) and asked him 10 1ake us Vet (o
the damaged unit, Mavorets was also rushing there byt
we talked him out of i, and he went with the otligial
group 10 the CPSU gorkem

“We bvpassed the police lines and wrned toward the
indusinal area....

I will imerrupt G.A. Shasharin in order 10 say 2 fow
words about V.V. Marvin, CPSU Central Commitiey
sector head




Vdadimit Vasthevich Mamin s 8 construchion enginecr
speciahizing i clecing power plants by education and
capenience. Mo worked 1or @ long time ay chief engineer
ol the construction and installation trust in Yoronezh,
and he 1ok pan in building the Novovoronczh Nuclear
Power Plant. In 1968 he was summoned 10 the machine.
hutlding department of the CPSU Central Commitiee as
an instrucior of the Central Committee on power engis
neering. | saw him rather frequently at Minenergo cols
leglums. parny mectings. 10 cnucal ingquines inlo the
work of nuclcar power engineers in the associations and
mian administrations. Marvin had waken an active pan
in the work of siafl hegdqueners for staning up nuclear
plante. he personally knew the heads of the construction
adminisirations of all the nuclear plants. and directly.,
hupassing USSR Minenergo. he effectively helped the
CONMIFUCTION Drojects 10 get equipmenl, matenals, and
Labor resources .

Porsonaliyv . | had alwavs Liked thes large. red-haired. very
shorisighied man with the booming voice and Nashing
hornsnimmgd glasses with the thick lenses because of his
direciness and clarity of thought. He was industrious and
dynamic and was consiantly improving his qualifica:
1ons as an engineer. For all that, Maryin was above all o
builder and did not undersiand operation of nuclear
power planis. Al the ¢nd ol the seventies, when | was
working as sector chief in the VPO Soyuzaiomenergo. |
onen went 1o his office in the Central Commuitee. where
at the time he was the only one on that staff concerned
with the nuclear power industry. [n discussing things. he
would usually indulge in digressions, and he would
complain of being overloaded: “You have |0 men in
'our sechion. and the couniry's entire nuclear power
indusin depends on me alone...." And he asked me:
“Cove me some speedy help. supply me with materials
and information...."

Al the beginning of the eighties, the nuclear power
industny secior was organized in the Central Committee.
Maryin headed 11, and then finally he had assistants.
G A Shasharin. an expenenced nuclear engineer who
had worked for many years operating nuclear power
plants and would in future be deputy minister of power
for the operation of nuciear planis. became one of them.
It was with him that Maryin was at that point nding 1o
the damaged unit in Kizima's GAZ automobile.

On the way. they met buses and private automobiles.
The spontaneous evacuation had begun. Some had left
Pripvat forever cven during the day on 26 April with
their famibies and radioactive belongings. without
wailing lor the orders of the local authonties.

Testimony of G.A. Shasharin:

“Kizima drove us 10 the back of Unit 4. He had already
been there more than once since the moming. We, of
course. had no dosimeters at all. Graphite and fragmenits
of fuel were scatiered around. We could see the drum
separators. moved from their footings. glistening in the
sun. Above the floor of the or  ral hall, & fiery halo
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seemed 10 e visthie around the reactor. like the solar
corona. A light black smoke was wisping up from the
corona. We thought at the lime that this was something
on the Noor burning. Marvin was in 2 hvid roge. he was
cursing. he kicked a graphite block in his anger. The
emergency tank of the salcty control sysiem crushed in
hall, was quite visibie, making it clear 10 me that 1t had
not exploded. The feurless Kizima walb -l wround and
grieved like tne owner that s¢ you would buila. & g
vou would build. and now vou walk over the destroyed
truits of your labor, Since the morning. he had been hen
several umes already. he said. in order 1o he sure that all
this was not @ mirage.

“We hypassed the plant and went into the shelier
Prushinskiy. Ryazanises. and Fomin were there with
Bryukhanov Bryukhanov's mouons were slowed down
He was gazing somewhere oui ahead of him. apathy. But
he carned out orders rather ¢fficiently and straghtior:
wardly. Fomin. by contrast. was overescied. s oves
were inflamed. they had a glint of madness. Then, there
would be o break, severe depression. Ina . T irom Kiey

| had asked Bryvukhanov and Fomin whether the pipe-
lines were intact”? They assured me that they were intact.
It occurred 10 me at the ime 10 feed boric acid solution
10 the reactor. | talked 10 the supply people in Kiev. they
found several 1ons of bonc acid and promised 10 deliver
it 10 Pripymt by evening. But by evening. it had become
clear that all the pipelines from the reacior had been torn
away and the acid was not necessary. But that would be
undersiood only toward evening...”

Testimony of Viadimir Nikolavevich Shishhin, deputy
chiel of Sovueelektromontazh of USSR Minenergo, @
purticipant in the conference in the Pripyat CPSL
Gorkom on 26 April 1986:

“We all assembied in the office of A.S. Gamanyuk
gorkom first secretary. G.A. Shasharin was the firsi 10
report. He was already reporting that the reacior was
dostroyed that he had seen graphite on (the ground,
preces of ‘ucl but | did not have (the strength 10 take ths
. In an. ose i cenainly was sudden. |1 seemed that
the soul and mind needed as 1t were a smooth inner
mr‘muon 10 @7 1ve at that hornble and truly catastrophi
reality,

“*We need a collective assessment,’ Shashann said. "Unnt
4 15 without power, The transformers were shut off 10
avoird shon circuits. Water has been poured onto all the
between-siory cableways. Because of the soaking of the
swilch boxes al the minus levels. the elecincians were
10id 10 find 700 meters of power cable and keep it wn
readiness '

“*What kind of a plan s that™ Mayorets said indig-
nantly. ‘Why were the utility mains not cul off as
planned”

“*Anatoliy Ivanovich, | am stating a fact. Why s another
question. In any case, they're hunting for the cable. waier




JPRS-LEADI-B89
13 Octohker 1989

is being fed 10 the reactor. wtility mains are heing cul ofl
It seems the rachioactivity & high everywhere around
Unit 4

“Anatoly Ivanovich' Marvin interrupted Shasharin in
his booming bass. ‘| have just gonc past Uinit 4 with
Gennadiy Aleksandrovich. It s 3 hornble scene 1 s
incredible 1o think what we have come 10 There 18 the
smell of fire fumes. and graphite s scaticred around. |
even kicked 2 graphite block 10 mabke certain that 1| was
real. Where does the graphite come from” All that
graphite™

“Bryukhanov' the minrsier turned 10 the nuclour power
plant director. ‘You reporied that the radiation situation
1s normal. What about the graphie™

“111s difficult even 1o imagine.... The graphiie which we
received for the fifth power-generating unit. which 18
under construction. 18 intact, all s place | first
thought that 1t was that graphite. but it1s sull in place. In
that case. 1t 18 not preciuded that the reactor erupled
Parually. But then

"“'No one has managed 10 measure the radioactivity
accurately.” Shashann ¢xplained. ‘'We supposc that the
background is very high. There was one radiomater here
but it was buried in the rubble.’

“Disgraceful' Why did the plant not have the necessary
instruments™

AN acoident occurred that was not envisaged in the
design The unthinkable happened. .. We called 1or help
from the countn’'s civil defense and chemical forces
They will soon arrive

“1t seemed (hat all those responsible for the calasirophe
wanted one thing=-10 posipone the moment of ful)
recogrition. when all the 1's would be dotted They
wanted. as was customarnily done before Chernobyl. for
responsibility and blame 10 be spread ever so guieth
over evervone. Thai was the reason for this precrasting-
Hon when every minute was precious. when delas threat-
ened the city's innocent populanon with rradiation
When it was aiready in evervone's mind. the word
‘evacualion’ was bealing against people’s skulls. ..

“But the reacior was burning all that ume The graphite

was burning. spewing millions of cunies ol radioactivity
Into the sky

*In spite of the problematical and even grave sitvation
at the damaged unil. the situation in Pripvat 1s business-
like and caim.” Gamanyuk, tirst secreiary of the Pripval
Party Gorkom. reported 10 Mayorets (at the time of (he
acoident he was in the medical unit for an cramingtion.
but on the morning of 26 April he left his hospital bed
and went 10 work), ‘No pani or disorder. Normal,
ordinary life on a day off. Children are playing in the
streets. athletic competitions are taking place. classes i
the schools. Even weddings are being celebrated. Today
they have celebrated 16 weddiags of Komsomol voung
people. We put a stop 10 false rumors and loose talk.

There huve been casualties in the damaged wnil. Two
operatorssVYalery Khodemchuk and Viadimir Shash-
cnok have died Twelve persons were sent 1o the medical
unit 10 8 swnous condinion. Another 40 people. less
senous, were hospitahized later. Casualuies are con.
HnuIng (0 arnve.’

“Gennadiy Vasilyevich Bedrov, 1wl grav-haired. and
calm. MVD major general. UkSSR deputy minisier ol
internal affairs. came 10 Prpyat at 0500 hours on 26
Aprilin g new uniform he had recentiy had made Gold
shoulder straps. @ mosaic of medal nibbons. the badge of
a disunguished officer of the USSR MVD. But his
uniform and gray hair were already termbly dirty . radio-
active, since the gener 4 had spent all the morning hours
right alongside the nuclear power plant. The nair and
clonking of all those present were radioacting now
including those of Mavorets, the minisier. Radiation
hike death, docs notL Ort oul WhO VOU ArCe—=a minisicr or
an ordinarn mortal

“*Anatohy Ivanovich' General Bedrov reponed. ‘ot
OSO0 hours, | was in the arca of the damaged power.
generating unil Police details 100k the baton from the
firemen. They cut off all the roads 10 the plant. 10 the
seitlement. and cspecially the fishing spot at the reser.
voir ol the cooling pond. (We should note here thal
Giencral Bedrov. guessing the danger. had not imagined
what 1t really was. 80 that his policemen were wilhoul
dosimeters and personal safety cquipment. and the
wore all overnirradiated 10 the last man. But they insiing:
nvely acied correctiy-=they sharply curtailed aceess 10
the zone assumed 10 he dangerous =G Mo An opoeras
tons command siafl was formed and was operaung in
the Pripyvat pohice station. Siafl memboers of o
Polesskiy. Ivanovshiy. and Chernobyviskiy Ravon oo
tons had come 10 help. By 0700 hours, there wore more
than 1.000 MVD personnel in the disaster arca. Deianls
of transport police were reintorced at the Yaros Ryl
road Stauon. Freight trains with very valuable equip-
ment were there at the moment of the explosion. Pus
scnger (roins have been armiving Locomotive crews and
passengers know nothing about what has happened 1113
summer now. the windows of the cars are open. (he
railroad passes within 500 meters of the damaged unit
The train traffic has 1o be stopped. (We would like 10
praise General Bedrov once again. Of all those at the
mecting, he was the first 10 evaluaie the siwation vors
rectly ==(i.M.) The posts are being manned not only by
sergeants and sergeant-majors. but even by police colo-
nels. | am gssigning the posts in the danger zone person.
ally: Taere has not been a single retusai 1 serve. The bus
~ompanies in Kiev have made a great ettort. In case o
evacuation of the population. |.100 buses have boen
driver 10 Chernobyl and wait for instructions from the
government commission. ...

"Why are vou telling me all this shout evacuation” the
mimsier crupied. ‘Do you want 10 cause a panic!’ The
reacior has 10 be shut down and evervihing stopped The
radiation will return 10 normai. What about the reacior
Comrade Shasharin™




&

The operators, according 10 the data of Fomin and
Rrvubhanos. shut it down by pressing the AZ-S bution.’
Shusharin was entitled 10 speak that way, after all. he sull
had hot been up h the air.,

“TANnG where are the operators” Can they be summoned”
the minisier insisied

“The operators are in the medical unit. Anstoliy
Ivanovich. . In a very senous condition.'

“1 proposed evacuation early this morming. Bryekh.
anos said dully. °| asked Moscow. Comrade Drach. But
they 1old me 1o do nothing along those lines until
Shoherhing arnved. And not allow panic.’

“What does civil defense say™

“Solovyey stood up. that same civil defense chief of the
nuclear power plant. who in the first 2 hours afier the
caplosion determined a dangerous degree of radiation by
means of the only radiomeier with a scale that went up to
250 roenigens. (The reader knows Briykhanov's roac.
tion Bul this should be added: During the night,
Solovvey sent o separate disiress signal 10 the republic's
Civil defense. for which he deserves every praise )

“In the rnn,c of 250 roentgens off the scale in the arcas
of the pile of debna. the turbine hall. the central hall. and
other places around and wichin the unit. Immediate
evacuation is necessary. Anatoliy Ivanovich.’

“Turovskiy, representative of USSR Minzdrav. said: ‘I
helicve evacuation 1s absolutely necessary. From what
we have seen in the medical unit..| am refernng (o the
c\amination of patients...they are 1n 2 serious condition
he doses. according 10 the first superficial assessments.
exceed lethal doses by a factor of between 3 and §.
Indisputable diffusion of radioactivity over great dis-
lances from the power-generating unit.’

“But if you are wrong”™ Mavorets asked. restraining his
dissatisfaction. "We will analyze the situation snd make
a decision. Bul | am against evacuation. The danger is
clearly being exaggerated.’

“They announced an intermission.”

Testimony of B.Ya. Prushinskiy, chief engineer of the
VPO Soyuzatomenergo:

“When we returned 10 the city commitiee headquarters
with Kosta Polushkin, Shashamn and Mayorets were
standing in the hall smoking. We came up and night there
in the hall reported 10 the minister the results of our
examination of Unit 4 from the air: |1 can be assumed
that the reactor has been destroved. The cooling 18
meffective,

“*The reactor has a !id.' Polushkin said.

“Inhaling deeply. in puffs of smoke. frail anyway and in
collegium meetings seeming like a plaything by compar-
1300 with heavyweights like deputy minisier Semenov.
Shasharin now looked even more haggard and pale, his
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usually smooth chesinutwcolored hair had 1wfts pro-
truding. his pale blue eyes were looking without bhinking
behind the enormous lenses of the imporied spectaches
Al that point. we were all poisoned and kilied. Except for
Mavorets probably. As always. he was neat. with an cven
pink part in his hair, nothing 10 be seen in his lace.

““What do you propose™ Muayorets ashed.

“Damned if | know. it is difficult 10 understand all at
once. The graphiie 1s burming in the reactor. | has 10 be
extinguished. That is the very first thing But how, with
what..we will have 10 think.'

“We all went into Gamanyuk's office. Shasharin began
10 read the Lisis ¢ working groups. When it come 10 the
recovery operaions. the represeniative of (the general
designer shouted from his seat:

1t is not recovery we need. But bunal"

“‘Don’t get off the subject. Comrade Konviz' Masorets
interrupted him. “Within the hour. the groups are 10
prepare measures for a repon 10 Sheherbing. He should
arrive any time..."™

Testimony of G.A. Shasharin:

“Later. we went up in the helicopter with Marvin and the
deputy chairman of Gosatomenergonadzor and
Sidorenko. corresponding memher of the USSR
Academy of Sciences. We hovered over the unit at an
altitude of 250 10 300 meters. 1t seems the pilot had a
dosimeter. Although no radhometer. At that altitude. the
radiation was 300 roenigens por hour. The upper slab
had been heated 10 a bright yellow color by contrasi with
the bright cherry color reponied by Prushinshiy. Which
meant that the iemperature in the reactor had nisen. The
slab was not as crooked where it lay on (he shalt as later
when they threw in the bags of sand. The weigh! slewed
it around. At this point. it had finally become < 'car (hat
the reacior was desiroved. Sidorenko proposed 1 rowing
About a0 tons of lead 1m0 the reacior in order (o0 reduce
the radiation. | was calegoncally opposed That kind of
weight fne. an altitude of 200 meters was an immense
dynamic load. It would make 3 hole all the way through.
night down 10 the bubbler pond. and the entire melied
core would flew down into the water of the pond. Then
you would have 1o run wherever your legs would take
you.

“When Shcherbina armved. | went 10 him before (he
conference and said thal the city had 10 be evacusted
immediately. He rephied that that could cause panic....”

'I that time, by approximatety | 90C hours. all the stocks
of waler at the nuclear power plant were at an end. The
pumps started up with such o effort by the ovenrrad;.
ated elecincians tnpped. ity =98¢ very rapidly
everywhere. The damaged reacior continued 10 beich
millions of cuncs of radioactivity from s glowing
throat, In the air. there was the entire range of radioac.
tive 1sotopes. including plutonium. americium. and
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curtum  All of these 18010p0s were incorporaled (pene
trated) nio peopie s organisms. both those who wery
working a1 the nucicar power plant and also the inhab
iants of Pripyat. During 26 and 27 April. nght up unuil
the evacuation, radhonuchdes continued 10 bz accumu-
lated. and in addition. people were exposed 10 external
gamma and bew rradiation

At the Pripyat Ciny Medical Uanit

The first group of casualtics. as we already know. were
transporied 10 the medical unit some 30 10 40 mir utes
afier the eaplosion. A particularly difficult feature o "the
nuciear disasier at Chernobyl was that the effect of
radiation on the human organism was combined: pow-
erful external and interngl irradwation. compounced by
thermal burns and the wetting of the skin. The patiern of
the actual lesions and doses could not be established
immediaicly because the phyvsicians did not have dota on
the true radiation fields. And only the primary reactions
of the people rradiated. very intense ervithema (the
nuclear sunburn) edema. burns. nausea. vomiung,
weakness. (0 some 2 siate ol shock, indicated the seventy
of the lesions. Wha' 18 more. the medical unii serving the
Chernoby! Nuclear Mower Plant was not equipped with
the necessany radiometnge apparatus, and the physicians
were nol trained from the organizational standpoint 10
receive such patients. 1 % necessary urgent classification
of casuaities according 10 ‘he patiern of the course of the
disease was not done In such cases. the main critenon
chosen 1s the probable oulcome

1} recovery impossible or unlikely

2) recovers possible assuming the use of up-lo-daie
therapeutic mesns and methods,

3) recovery likely
4) recovery guaranieed

This classification 18 particularly important when a large
number of peopie have been irradiated and there 1§ a
need for rapid determination of whose life can be saved
by 21d rendered promptly [ is especially imponani here
10 know when the irradiation began, how long it lasied,
whether the sh.n was dry or wet (radionuchides diffuse
within more intensively through wet skin, especially skin
that has been injured by burns and wounds)

The casualties were not clessified with respect 10 the
pattern of acute radiation sickness. and their contact
with one another was unresincied. Sufficient decontam.
ination of the skin was not provided for (only a washing
off under the shower. which was ineffective or littie
effective because of diffusion of radionuclides and accy-
mulation in the grainy layer under the epidermis)

Principal attention was paid to treating patients in the
first group with very severe primary reactions. who were
immediaiely given intravenous injecions. and patients
with very severe thermal burns (the firemen. Shashenok
and Kurguz).

81

It was only 14 hours afier the accident that a piane
brought a specialized team from Moscow consisting of
physicists. therapeutic rachiologists. and hematologists
One 10 three blood analyses were performed. outpatient
cards were filled out with enines indicating climcal
manifestations afier the acodent. patients’ complainis
the number of leukocyies and the leubocyte distribu-
ton

Testimony of V.G. Smagin (who teok over the shift
from Abkimov):

“They sat the five of us down 1n the ambulance and 100k
us ofT 10 the medical unit in Pripyat. They usr g the RUP
Onsirument for measunng radioactivity) 10 measure
everyone's radioactivily, We washed sevr cal imes We
were siill radicactive. There were several herapeutists in
the room for physicians. Lyudmila Ivanc /na Prlepskavy
immediately ook me off 1o her office. ' et hushand was
also a unit shift chiefl. and our families ' 7 friendly But
at this po'nt. the other lads and | begarn, ~omiting We
saw a b cket or o wastebasket, we 1ook ', and three of us
al onc' began 10 vomil into that buraet

“Pnilpskave asked where | Sad been in the unit and
what the radiation fieids were there” She simply could
not « ndersiand that there were fields there everywhere,
that it was dinty everywhere. The entire auclear plant
was i n unbroken radiation field. | 1old her what | could
tetwoen bouts of vormiting. | said that none of us knew
exactly what the fivids were. They were off scale at | 000
microroenigens per second. and that was all

“They put the IV ncedie in my vein. Afier about 2 hours
| began 10 feel vigor in my body. When the IV was
finished. | stood up and began 1o look for a smoke. There

were two oihers there in the ward. On one bed. 2 guard

who was an ensign. He kept saying: | am going 10 get
away from here and go home. My wife and children are
worried. They do not know where | am. And | do not
know what has happened 10 them.' ‘Just lie sull.” | 10ld
him. "You have taken rems, now get your treatment

“On the other bed was a younsg adjusier from the
Chernobyl startup and adjustment enterpnse. When he
learnad that VYolodya Shashe: .. had died in ihe
morning, il seerns at 0600 hours. then he began 10 shoul
why had they concealed 1t from him that he was dead
why hadn't they told him”? He was hysiencal. And he
seemed to have taken fright. If Shashenok had died. that
meant that he coulc also die. He shouted out loud: ‘They
are concealing everything, hiding everything...! Why
didn't they tell me™' Then he calmed down. but then he
was seized with an exhausting dout of hiccuping.

“It was ‘dirty’ in the medical unit. The instrument
showed radioactivity, They had mobilized women from
Yuzhatomenergomontazh. They were constantly
washing the floors in the corndor and in the wards. The
dosimetnst would come and measure everything He
kept muttening all the time: "They wash and they wash,
but it is sull dirty...."




1 oheard myo oname being called through the open
window | looked and down bolow was Serczha Kamy.
sy from my shutl Me was asking “So. how are things™
And | answered him with: ‘Have vou got a smoke " They
dropped down o string and brought the cigarciies back
up on the sinng | told him: “And you. Serega. what aie
sou donng wandening around” You prcked 1t up. 100
Come in with us “But | feel normal | just decontom-
nuted masell’ Me pulled o bottle of vodka from his
pocket. Do vou need some” "Oh. no' They have already
poured it into me..

“I stopped in the word where Lena Toptunov was. Me
was lving there All reddish brown, His mouth and lps
wore ven swollen So was his 1ongue. 1t was difficult for
him 10 speak One thing was tonuring cvervone: Why
had steaploded” Tasked him about the reactinv:: morgin
Spoabing wah ditficulty. he savd that “Skala’ showey ! ®
rods. But 1 could have been wrong. The computer was
MIMCLIMEs Wrong.,

“Nolodva Shashenok died from burns and radiation at
0600 hours. 1t seems they had already bunied him in 2
village cemeien. Buil Alcksandr Lelechenko. deputy
chiel of the elecine shop. had felt so good afier the IV
that he had run out of the medical unit and gone back 10
the plant again. The second time they had alrcady taken
him otT 1o Kiev in a ver serious condition. Me died there
in termible pain. The 10tal dose he received was 2.500
roenigens. Neither imiensive therapy nor bone marrow
iransplant could help him....

“Many fel better afier the IV | met Proskurvakov and
Kudnavisey in the cormdor They were both holding
their arms pressed against their chest. Their arms had
remained in the bent position the way they had shielded
themselves from the radiation of the reactor in the
central hall. and they could not straighten them out. and
the pam was terrible.

“Valera Perevozchenko did not get up after the IV, He
12y there in silence. turned 10 the weil. Tolva Kurguz was
covered all over with burn blisters. In some places. the
skin was broken and was hanging of in atiers. Mis face
and hands were severely swollen and covered with scabs.
The scabs would break with every movement of the
muscles. Ang the pain that was wasting him. He com-
plained that his entire body had become an unrelenting
pain. Petya Palamarchuk. who had cammed Volodva
Shashenok out of the nuclear hell. was in the same
vondition,

“The physicians had. of course. become irradiated them-
scives. The aimosphere and the air in the medical unit
were radioactive. The seriously ill were also radiating
intensely: afier all. they had inhaled the radionuclides
and absorbed them into their skin,

“There has been nothing like it anywhere in the world.
We were the first after Hiroshima and Nagasaki. But
there is nothing 1o be proud of here....
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“Lrvemone who ¢t hetier collected in the smiokiny
room. They were thinking about ong thing Why had o
cvploded” Sasha Akimoy was also there, mourniul and
severely ‘sunbumed.’ Anatoliy Siepanovich Dyatlos
came in. Me was smoking and thinking. The way by
usually was Somenne asked him: ‘How much did sou
twhe in Swpanveh™ "Wewgll | think, 40 feraenigens
W will hive.'

“He was wrong by exactly a facior of 10 In Moscow '«
Clinic No 6. they read him at 400 roenigens. Thrd-
degree acute radianion sickness. And he had scorched his
feet and legs plenty when he walkeo through the fuel end
graphite around the unit,

“The word ‘sabotage’ was sticking i many peopic <
minds. Becouse when you cannot explain things vou
think of the devil himsell. Akimoy had one answer 1o ms
Question “We did everything correctlhy . 1 do not undor-
sand why i happened...." Dyatloy was also continced of
the correctness of s actons,

“The team of physicians from Moscow Climic No 6 hay
arrived by eveming. They walked through the wary:
They examined us. Georgty Dmutrivevich Sehidoskin, o
doctor with a beard. sclecied the first group=—28 puo-
ple==10 be sent 10 Moscow at once. Me made the seles
i1on on the bas:s of the nuclesr sunbum. MHe was nol
interested n onalvses. Almost all 28 would die. ..

“The damaged wnit was quite visible through he
window  The grapnite burned into the might. The
giganiic lame curled around the ventilation stack 1 was
ternble 10 look at. They put 26 people in a red Tharus
hus. They ook Kurguz and Palamarchubh off i the
ambulance. They ook off from Borispol about (300
hours. They sent the rest who were 8 bit better, incloding
me. 10 Clinic No 6 in Moscow on 27 April. W went in
three Tkarus buses. Screams and 1ears duning the tnp W
all went without changing clothes. in the striped hospital
clothing.

“In Clinic No 6. they determined ihat | had taken 2800
rads...."

About 2100 hours on 26 April 1986, Boris Yevdokimo-
vich Shcherbina. deputy chairman of the USSR Council
of Ministers. arrived in Pripyat. He had become the 1t
chairman of the gevernment commission (0 prepare (he
damage of the nuclear disaster at Chernobyl. Paler than
usual, with his lips pressed ughtly and the impenous
look of the deep folds in hus lean cheeks. he was calm.
collected. and voncentrated.

At that point. he still did not realize that around. both on
the sireet and indoors. the air was saturated with radio-
BCtivity, was emitting gamma and beta vays, absolutely
indifTerent as 10 who was irradiated==the devil's own,
minisiers. or ordinary monals.

He was endowed with immense power. bul he was o
human being. and it 100k the course with him that 1
takes in 8 human being first, the storm would build
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underncath against the background ol eaternal calm. and
then, when e had higured somothing out and was
outhming the strategies. the redl storm would burst oul.
VICious storm 0 hasic and impanence: lasier. lasier!
L ome on, come on!

flut a cosmic 1rogeds was Laking place at Chernobyl And
the cosmos has 10 be crushed not only with cosmic force
but also with the Jepth of reason, which 15 also the
CosmOos. just that 1 s alive and presumably more pows
ertul

Mavorets was torced 10 admit that Unit 4 had been
dostroved. That the reacior had also been desiroved. The
unit had 1o e covered thuried) More than 200 (00 m?
of voncrete would have 10 be packed ino (he intenor of
the unit destroved by the explosion. Tt seemed the thing
10 Jo was 1o make metal boaes. encase the unit 1n them
and then cover them with concrete. [ was not clear what
should he dgong with the reactor. [ was glowing. Thought
Had 10 be given 10 ¢vacuation

Dont be in o hurey with the evacuation.” Sheherbing
sand calmiy. but 1t was obvious that the calm was torced
Ah. how ¢vervonge would have Liked for there 10 be no
cvacudnion’ Afer all so far the new minisiry had had a
goodt beginning They had ‘nercased the coeflicient of
anstalied capacity. and the fregquency had been stabilized
N POMCT SVSIemMs And now

When he had heard evervone. Sheherbing invited those
Prosent 10 1ake part in a collective refleciion: “Think
commades. make proposals. AL this point. we need a
hramsiorm | do not behieve that 1t would be impossible
10 oshinguish the reactor Gas wells have been extine
BuIshed. 1t was not this kind of fire. a tiresiorm. But they
Jid pul them out”

\nd 1t began. Evervone presented what came into his
head. That s the point of the brainstorming method
cven some nonsense. random Lalk, heresy. might unes.
prctedly suggest a senous idea. All manner of things were
proposcd. ¢ven hifung an immense tank of water by
helicopier and pouring that tank on 1S5¢ reactor and
making 2 kind ol nucicar T rojan horse in the torm of an
immense hollow corziete hiock. Pul people inside and
cove this bloack o the reacior. and when you are quiie
Close. (hen Lhrow something 10 cover Lhe reacior iselt
Someone senously asked: “Bul how are vou going 10
mose this cumbersome thing, this what do vou call it
Trojun horse” Y ou need wheels and”a motor.. " The wWea
wos immediaiehy discarded

Sheherbing himself cxpressed an idea. He proposed
sending fireboats up the intake channel which ran along-
Side the unit and pouring water on the burning reactor
Irom there One of the physicists eaplained that vou
could not put out 2 nuclear tire with waler. the radioacs
Lty would rage stll more. The water would evaporaie,
and the steam would cover evervihing around with fuel
The wdea of the lirehoats was also discarded

Finallv, someone mentoned that Gire. aindluding &
nuclear tire. can be salehy extinguished with sand. Seal i
up tight. From above. There was no other dircchion irom
which you could get 10 the reacior

And at this point it became clear that it couid not
done without aircraft. They sent an urgent request 10
Kiey for helicopicr pilots

Major General NT. Amoshkin, deputy Air Force com.
mander of the Kiev Miiary Distnict, was alrcads on his
way 10 Chernobyl. Meanwhile. the governmeni commis.
sion wos deciding the 1ssue of the evacuation. The civil
detense and medical people from USSR Minzdray were
vspecially insistent on il

“Evacuation 13 necessary al once'™ Vorabyes
health mainisier. argucd ferventh “There 18 plutoniym
cestum. strontigm.an the air. The condinion ol the
cosualuies in the medical unit indicales vorm  intonsg
radigtion fields. The thyrod glands of peopie. including
children. have been larded with radiodcting wding N
ong 1s Joing prevention with potassium iodide . Invred
ible., ™

Jopuis

Shcherbina summed up: “We are evacuating the city on
the morning of 27 April. Bring up all 1,100 buses during
the night 10 the highway between Chernoby | wad Pripyvat
You. General Bedrov. pleasc set up Senines at ¢aven
house. Let no one in the street. In the morming. oivil
delense will announce the necessars inlormation 1o thy
population over the radio. And also siate the exact timy
' the evacuation. Carny potassiem sonhide tablers around
1o scople at home. Enhist Komsomol members (or thay
purg e

Sheherbira. Shasharin, and Legasos 100k o helicopier up
N0 the raJwoactive nightiime shy of Pripyvat and hov.
cred over the Jamaged unit. Sheherhina looked through
the binoculars at 1e reacior, which had been heated 1o 4
bright vellow glow against which the dark smoke and
tongues of Name were clearly visible. And in the oracks
on the nght and left in the bowels of the destrosed core
the hight was a twinkling starry blue. [t was a8 though
SIMEONE OMAIPOLENt had sCt up an immoense invisiblg
beliows and was supplying a blast 10 this gigantic nuclear
hearth, which was 20 meters in diameter. He looked with
respect on this immense nuclcar monsier which
undoubtedly possessed more power than ¢ven the deputy
chairman of the USSR Council of Minisiers. “Just sev
how 1t Nared up' And how much sand has 10 be thrown
nio that crater.” Shcherbing pronounced 1he letter ¢
in the word “crater™ as a very soft vowel “Fully assem.
bied and loaded with fuel. the reactor weighs 10000
tons.” Shashann caplained. “1f ha!f of the graphie and
luel have been disgorged. that would be about |.000
tons. and a pil would be formed 4 meters deep and 20
meters in diameier. Sand has a higher density than
graphuc. | think 3.000 or 4.000 10ns of sand will Bave 1o
be dropped.™ “The helicopier pilots will have 1o do i job
What is the radioactivity at an altitude of 250 meters™™
“Three hundred roenigens per hour. But when the load




comes down on the reactor. this will roise nuciear Just.
and the radoactivity @t that alutede will nse sharply,
And the bombing will have 10 be done from o lower
altitude...."

The hehicopier shipped away from the craler

Sheherbing was comparatively calm. His calm was
explained not only by the deputy minister's self<control,
but also 10 2 considerable exient by his being incom-
pletely informed about nucicar details and also by the
indetinineness of the situation, in just & fow hours, when
the first decisions had been made, he would begin 10 pul
pressure on his subordinaies. 10 he in 8 hurry, issuing
accusations of slowness and every moral sin there s,

17 April 19%6

Long atier midmight on 27 April, May Gen Antoshkin
called the first pair of helicopters by walkiesialkic. But
they could not come Jown in thatl situation without
someony on the ground 10 guide them. Antoshkin rushed
10 the rool of the 10story “Pripvat” MHotel with his
walkwalkic and became the guide for the Might. Unit 4
which the explosion had ravaged. was visibie as in the

palm of his hand with the corona of fla re over the .

reacior. Further 1o the right. beyond the Y (nov Station
and overpass was the highway 10 Cherne ol and on 1
the endivss column of empty buses of vanous colors
hiding in the distant morning haze: red. green. bluc. and
vwllow standing sull. waiting lor orders. Eleven hundred
buses worg sireiched along the entire road from Pripyvat
10 Chernoby L which 1s 20 km. The picture of thiy convoy
standing sull on the highway was oppressive

At 1330 hours. the convoy staned up. moved, crawled
over the overpass. and broke up n1o separate vehicles at
the entrances of the snow-white apariment buildings.
And then leaving Pripyat. taking people away forever.
they carnied away on their wheels millions ol particies of
radioactiviny. contlaminaling (he roads of scttlements
and Ciies..

Provision should have been made 1o change the wheels
when they left the 10-km 20n¢. Bui no one thought about
that. The radivactivity of the asphalt in Kiev will have
hetween 110 and 30 millirems per hour for & long time vet.
and the roads will have 10 be washed for monihs.

Festimony of 1P, Tsechelskaya. operative in the Pripyat
CONCTEtE-MINIAG UnIt:

“1 and others were 10ld that the evacuation would be for
3 dasvs and that we should not take anvihing. | went ofT
in just my dressing gown. i only grubbed up my passport
and a hitle money. which soon ran out. They did not let
us g0 hack atter 3 days | arnved in Lvov. No moncy
Had known, | would have taken along my savings book.
But | left evervihing. The stamp showing that | was
regsicred in Pripyat had no cffect on anvone. | asked for
help. They did not give 1t | wrote a letier 1o Mayorets,
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the power mimister. | Jo not know. surely me Jrossing
gown and everything | had on was very “dirty “ They did
not take a reading of me..."

The minister's visa on Tsechelskava's lener reads.

“Allow Comrade 1P Tsechelskava 10 apphy 10 any
organizanon of USSR Minencrgo They will give her 280
rubles. But that visa was dated 10 July 1986 And this
was 27 Apnl.."

Testimony of G.N. Petrov:

“Al exactly 1400 hours. the huses came 10 evemn
entrance. They cautioned us once again over the radio
dress hghtly. take @ minimum of things. we would he
coming back n 3 days. Even then. the involunian
thought fickered: 1f many things were taken, then even
1000 buses would not by enough.

“Mos! people obeved and did not ¢ven take what mones
they had But in general our people are good they Joked
they cheered up each other, they reassured (he children
They would say 10 them: we are going 10 sc¢ grandma 10
the film festival. 10 the circus.... The adulis and the
children were pale. sad. and silent. Forced cheertulness
and anxiety were in the air together with the radianon,
But it was all efTicient. Many people had gone downsiars
ahead o' ime and crowded outside with their children
They kept asking them 10 go hack inside the entrancy
When they announced the boarding. we went out of the
entrance and right into tke bus. Those who hingered
behind ran from bus 1o bus. simply Laking unnecessan
rems. And 50, 1n 2 day of peacetul. ordinary v we had
taken more thar enough both outaide and inside

“We drove 10 Ivankos (60 km from Pripyvat) and there
were scatiered among the villages. Not cvenone ook us
in willingly. One wellolT peasant would not ket my
family into his immense brnck house. not because ol the
dangerous radiation (he did not undersiand aboul that.
and caplanations had no vifeci on him ). bul out of greed
He had not built i, he said. 10 let strangers in....

“Many who had left the buses in [vankoy went on
further toward Kiev by fool. Some hiiched ndes. A
helicopter pilot | knew 10ld me only later what he had
seen from the air: huge crowds of Lightly dressed people.
women with children, elderiy people. going along the
road and the shoulders toward Kiev. He had seen them
even in the area of Irpen and Brovary. The yehickes wene
stuck 1n those crowds. just as they would have bwen in @
cattle drive. You olien soe something like that in thw
films in Central Asia. and you immediaieh think ol o
comparnison. even il a bad onc. And the people trudging.
trudging. trudging....”

It vas tragic for the wavelers 10 lcave hehind ther
houschold pets. dogs and cats. The cats. sticking their
Lails straight up. looked into propie's eves. meowed. dows
of the most diverse hrevds howled, made thewr way o
the buses. whined heartrendingly. and snarled when they
were drogged away. But it was noi possibic 10 take akong
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the cais and dogs. which the children had become
particularly accusiomed (0. Their fur was highly rado-
active. just libe peopie's hair. But then animals spend the
whole day outside in the sireet. How much had they
collecred”

Dogs deseried by their masiers ran behind their respec.
tive buses for o long ume But in vain. They stayed
mehind and returned 10 the abandoned city. And they
began 10 get 1ogether in packs

Archeologists a1 one time read an inieresting INSCription
on Babylonian clay tablets: “When the dogs form packs
in o city. the city will fall and be desiroved.” The ¢ity of
P omvat has ! left abandoned. mothballed by radia-
Hon 100 severul vy cudes. A ghost oty

The dogs which had formed inwo packs first of all
gobhled up most of the radioactive cats, then they grew
wild and snarled at people. They tnied 10 attack people
and abandoned livestock.... A group of huniers with
rifles was urgently assembled. and in the course of J davs
they shot all the radioactive dogs that had gone wild.
among them mongrels. mastiffs. sheep dogs. termers,
spaniels. bulldogs. poodles. and lapdogs. The shooting
was completed on 29 Apnl. and the corpses of dogs of
different colors were scatiered over ihe sireets of aban.
doned Pripyat

Inhabitants of villages and farms close 10 the power plant
were 2lso subject 10 evacuauon. in particular, Semi.
khodov, Kopachey Shepelichey, and others. Anatoliy
Ivanovich Zayats (chief engineer of the trust
Y uzhaiomenzrgomontazh) went with a group of helpers.
among them huniers with nfies. 10 make the rounds of
the farms and villages and expiain that people had 1o
leave their homes. The siate would pay them in full for
everything Everything would be fine. But people did not
understand. they did not want 10 understand:

“How 15 this s0”.. . The sun 1s shining. the grass is green,
everything 1s flounshing and blossoming. See what gar.
dens there are..."

Many inhabitants. having heard that grass must not be
fed 10 the livesiock. drove ihe cows. sheep. and goats up
an inclined ramp 10 the roofs of barns and kept them
there 30 that they would not go and browse the grass.
They thought this was for a short ime. A day or 2, and
then it would be possible again. It had 0 be explained 10
thern over and over. They shot the livestock and trans-
poried the people 10 a sale plage....

Cn the morning of 27 April. the first two Mi-6 helicop-
ary armived on Gen Antoshkin's call, they were piloted
by the expenenced pilots B. Nesterov and A, Serebrye.
kov. The thunder of the helicopter engines when they
landed in the square in front of the CPSU city commttee
awake.:2d all the members of the government commig-
sion. who had not lain down for a few hours' nap unul
0400 hours.

Nesterov and Serebryakoy Jdid o thorough reconngis
sance from the air. sketched the diagram ol the runs on
the reactor 1@ dump the sand. The approaches 10 the
reactor from the air were dangerous the Unit 4 stack was
in the way, it was about ! 50 meiers high. Nesicroy and
Serebryakov measured (he radioactivity al vanous al-
tudes over the reactor. They did not drop wlow 110D
meters. since the radioactivity rose sharply. A1 an alue
tude of 110 meters, it was 500 roenigens per hour. bul
afier the “bombing™ it surely rose even higher. They had
10 hover over the reacior for 3 or 4 minuies in ordet 10
dump the sand. The dose which the pilots received in
that time was between 20 and R0 rocnigens. depending
on the intensity of the radiwtion background. \nd how
many fMlights would there be” They would find oul today
It was a combat situation n g nucicar war

The deafening roar hindered the work of the gorerniment
commission. They had 10 speak veny Joudh . 10 shout
Shcherbing became nervous: “Why not stan throwing
the bags 1010 the reactor along with the sand™ W hen 1hy
helicopiers landed and 100k ofT. the whirling propliers
blew redioactive dust containing lission products 1rom
the surface of the ground. The radiocactivity rose sharpl
in the air near the headquarners of the pany gorkom and
inside the buildings located nearby. People were sullfo-
cating.

And sull the damaged reacior was beiching and helcning
miihons and millions of cures. ..

Gen Antoshkin gave up his place on the root ol (h
“Pripvat” Motel 1o Colonel Nesierov so that the il

would guide the Might. and he himsell would go up in the
air. For a long *ime. he could not figure out where the
reactor was. If you were not tamiliar wiuth the unis
structure. 1t was dhificult 10 get your beanngs Ho real
ized that knowledgeable assembly workers or operating
personnel had 10 be taken on the “tbomb runs.”

The reconnonenng was done. the Might approuches 10
the reactor were deter:ined. They needed bags. shovels
sand. and people who would fill the bags and load them
imo the helicopiers. Gen Antoshkin expounded all this
10 Shcherbina. All of them in the pany gorkom wery
coughing, iheir throats were dry. they had diTiculny
speaking.

“You don't have enough people in the military™ Sheher-
bina inquired. “You are putting those questions 1o me””

“The pilots must not load the sand'" the general parnied
“They have to fiv the ~lanac man the controls. the run
on the reacior must be accurate and guaraniced. Their
hands must not shake. They can't be handling bags and
shovels!™

“Here. general, take two deputy minisiers—Shasharn
and Meshkov, ket them take care of the loading, provide
the bags, shovels, and sand.... Herc, there 1s sand piled all
over. toil 1s sandy. Find a place nearby that 15 nol
paved, and go 10 it.... Shashann, recruil assemblers and
builders at large. Where 18 Kizima”™




Testimony of G.A. Shasharin:

“Air Force Gen Anitosh. ‘n did very good work, A
vigorous and businessiike general. he gave no onc any
peace and pesicred them all. At some 500 meters from
the gorkom. near the ‘Pripyat’ Cafe they found a pile of
excellent sand near the river terminal. The hydraulic
dredges had built it up for construction of the city's new
residential arcas. They brought a bundle of bags from the
warehouse of the worker supply division, and we. at first
three of us—|, A.G. Meshkov. first deputy minisier of
medium machinetsilding. and Gen Antoshkin-began
10 fill the bags. We were soon in a sweat. We worked just
the way we were: Meshkov and | in Moscow suits and
street shoes and the general in his dress uniform. All
withou! respirators and Josimeters

“I soon involved in this effort Antonshchuk. manager of
the trust Yuzhatomenergomontazh, his chief engineer
Al Zavars. YuN. Bypiraylo, adminisuation chiel of
GEM. and others. Antonshchuk ran up 10 me with a list
ol benetits which in this situation | considered comical.
bul | approved it on the spot. Antonshchuk and those
who were aboul 10 go 10 work were operating according
10 the old patierm, not understanding that the ‘dirty’ zone
was now everywhere. that benefits would have 10 be paid
10 evervone who lived in the aity. | did not intepd 10
disiruct people with explanations. There was & job 10 be
donc. Bul there were nol enough people armving. | asked
Al Zayats. chiefl engineer of Yuzhatomenergomontazh,
1¢ g0 10 nearby kolkhozes and ask for help...."

Testimony of Anatoliy Ivanovich Zayats:

“Antonshchuk and | went 1o the farms on the ‘Druzhba’
Kolkhoz. We went from farm 1o farm. The people were
working in plots around the house. But many were out in
the fields. It was spring. planting ime. We began 10
explain that the soil was already unsuntable. that the
throat of the reacior had 10 be plugged up. and that we
needed help. It had been very hot since morning. People
were in 2 Sunday, preholiday frame of mind. y had
troublc believing us. They went on working. Then we
found the kolkhoz chairman and secretary of the party
organization. They went into the fields with us. We
explained over and over again. Finally, people looked at
us with understanding. Some |50 volunieers gathered—
men and women. After that. they worked loading the
bags 1n10 the helicopiers without stopping. And it was all
done without respiraiors or other safety devices. On 27
Apnl. they supported |10 helicopier flights, on 28 April.
300 helicopter Mights...."

And under the roar of the helicopters Shcherbing was
hurrying and driving everyone mercilessly—-ministers,
deputy minisiers. academy members. marshals. and gen-
erals: “They know how 10 explode a reactor. but nc one
knows how 10 fill bags with sand'™

Finally, they loaded the first lot of six bags of sand onto
the MI-6. Antonshchuk, Deygraf, and Tokarenko 100k
turns going on the bomb runs in the helicopiers. They
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had built that reacior, and they were needed 10 1wl the
pilots very precisely when (o drop the bags. .

Col Nesterov, a firsiscloss military pilot. madce the fira
helicopter bomb run. At o speed of 140 km/hr, the
followed a siraight line 1eward Unit 4. The sighting poini
was 10 go left of the two | SOumeter stacks of the nucivur
power plant. They passed over the crater of the nucicar
reactor. Altitude |50, no. that was hgh. On¢ hundred
and ten meters. The radiometer showea 500 roenigens
per hour. They hovered over the chink formed by (he
partly skewed disk of the upper biological shicid and the
shaft. A chink that was about 5§ meters wide. It had 10 go
in. The upper shield was heated 10 the color of the sun
when it looks like 3 disk in the sky. Thes opened i
door. The heat was carnied up from below A poweriul
upward tiow of radioactive gas ionized by neutrons and
gamma rays. It was all without respirators. The helis
copter was not shiclded with lcad on the underside That
was thought of later. when hundreds of 1ons of the loau
had already been dropped. But now ... Thes stuck thor
heads out the open door and looking down inio the
nuclear crater, eyeballing it. they would dump the bag
And that went on the whoie time. There was no other
method.

The first 27 crews and Antonshchuk. Devgrafl and
T okarenkd, who helped them, were soon disabled. and
they were sent oiT 1o Kiev for treatment. Radioactivin 4
the alutude of 110 meters reached | 800 roenigens por
hour afier the bags were dumped. The pilots became sick
in the air. Afer all. the throwing of the bags from such un
altitude proved 10 cause a considerable shock 10 the
plowing core. There was a sharp increase. especially on
the first day. of the discharge of fission iragmoents ung
radicactive ash from the graphite that was consumod
People were breathing all of that. For a month alierward
they were rinsing uranium and plutonium salts out of (he
blood of the heroes by replacing iheir blood over nd
over.

On the days that followed. the pilots themscives thought
about putting lcad sheets under their seats and wearing
respirators. 7This measure somewhat reduced the ¢\po-
sure of flight personnel.

At 1900 hours on 27 April. Ma) Gen Antoshkin reporicy
10 Shcherbina, chairman of the government commission
that 150 tons of sand had been thrown into the crater ot
the reacior. He said it with some pride. Those |50 10ns
had not been easy. “Not good. general.” Shcherbing said
“One hundred and fifly 1ons of sand for a reactor |iky
that is like a BB shot 10 an elephant. We have 10 pick up
the pace sharply.” The general was about 10 drop trom
fatigue and sleeplessness. and this assessment of Shcher-
bina's discouraged him. But only for a moment H¢
plunyed back into the fight.

From 1900 10 2100 hours. he worked out relations w:th
aii the \ vaders crvcial 10 supplying the helicopier piiots
with ba 3. sand, and people 10 do the loading.. M
figured '1ow 10 use a parachute 10 increase productiviiy
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They would load the bags into the canopy. shape 1t ino
a hig sack. atiach the straps 10 the helicopter, and off it
would go 10 the reacior

On 28 April. 30O tons were dumped.
29 April=="50 t10ns

30 Aprile=1.500 10ns.

| Maye=1.900 tons...

A1 1900 hours on | May. Sheherbing reporied the need
10 cut the dumping in hall The fear had arisen that th
conerete structures which the reactor rested on wou' Jd
not hold. and cventhing would collapse into the bubhb ¢or
pond. That brought the threat of a thermal explosion and
an immense radioactive discharge....

In all. about 5.000 tons of loose materials were dumped
in1o the reacior between X7 April and 2 May ...

Testimony of G.A. Shasharin:

“On 26 Apnil. | decrded to shut down Units | and 2.
They began the shutdown at approximately 2100 hours
and stopped them somewhere around 0200 hours on 27
April. | ordered that 20 supplemental rods be added
uniformiy 1o the core of cach reactor by inscrung theman
the empty channeis If there were no empty channels.
pull out the fuel assemblies and put the supplemental
rods in their place. This artificially increased the nega-
HIve reacuvily margin

“ALnight. Sidorenko. Meshkov. Legasov. and | conjec-
tured about what could have been the cause of the
explosion. We were blaming radiolytic hvdrogen. but
then it occurred (0 me that the explosion had been in the
reacior isell. We 3lso hypothesized sabotage. That
cxplosives had been placed in the contral hall next 10 the
drives of the safety control sysiem and ..the reactor had
set 11 off. This led on 10 the 1dea of a prompi-neutron
excursion. Al that same ime. thai night. | reported the
situation 1o Dolgikh. He asked ms Could there be
another explosion” | said no. Even by “hat time we had
measurements around the reaclor—-no more than 20
neutrons per centimeter. Later. it went 10 1718 ney-
trons. As though there were no reaction. To be sure. we
made the measurements at a distance and through con-
crete. We do not know what the true density of neutrons
was. We did not take measurements from the helicop-
er....

“That same night. | designaied a skeleton crew 1o attend
the first. second. and third units. | drew up the lists. gave
them to Bryukhanov. On 29 April. during the conierence
in Chernobyl, | proposed that all 14 other units with
RBMK-type reactors be shut down. Shcherbina listened
in silence. then. atier the conference, when people were
leaving. he said: "You. Gennadiy, what are you doing,
don't start an uproar. Do you realize what it means
leaving the country without |4 million MW of installed
capacity... ™

-

On 29 Apnil the government commission Ioft Pripyan
and went ol 1o Chermnobyl

And at that ume. USSR Minencrgo 1n Moscow b
provided an emergency and largescale shipment o
special equipment and materials 10 Chernobyl throuy n
Vyshgorod They snatched from cverywhere ard
rerovied 10 the disasicr area coment misers. coner 1y
layers. cranes. conCrele pumps. CONCTEIC-MININE piar s
tradlers. trucks. bulldozers. dry concrete mun, and oniwr
building maierials....

I learned about the acaident on Mondiy marning. 5
April. from Yevgeny Aleksandrovich Reshomnhoy ohige
of the Main Production Adminstration for ¢ onsirgs ticn
of USSR Mingnergo. when | went 10 report 1o ham on th,
results of my trip 10 the Crimean Nuclear Power Pland
On the morning of the 29th. Deputy Minisier Sudos shi
sccording 10 our information, reporied on what hay
happened 10 Dolgikh and Ligachey Later. we lgarney
about the fire on the rool of the wrbine hall and the
parual collapse of the roaf. And only on subscquent davs
did it finally become clear in*the ministry in Moscnw
that a nuclear disaster had occurred at the Chernoby
Nucicar Power F.ant such as had no ¢qual in the nacley
power indusiry.

A continuous duty waitch was organiecd. the tratliy o
shipments 10 Chernobyl was monitored, prioris negdds
were met Hiurned out that there v no machings with
manipulators 10 collect radioactin g picees of donns 1
explosion had scattered radioactine graphite and g

' ments of fuel over the entire grounds around ihe unii

We contracied with a West German firm 1o purchas,
three manipulators for | million gold rubies 10 pick wp
the fuel and graphite on the grounds of the nuciear pow . r
plant. A‘team of our engineers headed by NN Kone
stanuinov. chief mechanical engineer of Sovuzatomengt-
gostroy. went immediaiely 10 West Germans tor trining
and for acceplance of the machines. Unioriunaicly . w.
never managed 10 put them 10 use. They worked only un
level ground. but at Chernoby! there were heaps cvery.
where. Then they were lified 10 the rool 10 pick up the
fuel and graphite on (he roof of the deacrator gallenis,
but there the robots became entangled in the hoses it
b hind by the firemen. As a conscquence. the fuel and
graphite had 10 be gathered up by hand....

4 May V86

On Saturday. 4 Mayv. Shcherbing. Mavorets. Marnin
Semenov. Tsvirko. Drach. and the others armved from
Chernobyl. They were met at the Vaukovo Airpen by .
special bus, which 100k them all oIT 10 Clinic No A
Tsvirko. who had high bicod pressure and hemorrhaging
in both eyes. contrived 10 run off 1o the Kremlin Hos-
pital. “Where have you come from” they asked him
there. “From Chernobyl.... | got irradiated..." “We do
not know how to treat anything like that...” Then he
went off 10 Clinic No 6. There they “sniffed™ evervone
with the counter. undressed them, washed them. and



shaved them Everyrning was highly radioactive. Sheher-
bina alone ¢id not ket them shave him. Afier washing. he
changed inio clean clothes and went off home with
radioactive hair. (Shcherbina, Mayorets. and Marvin
were processed separa'ely from the others in & medical
unit next door 10 Climie No 6.)

Everyone except Shcherbina, who had left the clinic, and
Mayorets. who was Quickly washed clean. was left for
examination and treatment in Clinic No 6. where they
spent from a week 10 8 month. A new government
commission headed by Silayev. deputy chairman of the
USSR Council of Ministers. Nlew off 1o Chernoby! 10
replace Sheherbina,

Testimony of G.A. Shasharin:

“On 4 May. we found 2 valve which had 10 be opencd in
order 10 drain the water from the lower part of the
bubbler basin. There was a little water 1here. We had
looked into the upper basin through a hole in the spare
passageway. There was no waler there. | supphied (wo
diver's suits and gave them 10 the military people. “'he
military men went 10 open the valves, They also used
mobile pumping stations and hoselines. Silavev, the new
chairman of the government commission. offered a deal:
in case of death of the person opening il=a car. & dacha.
an apanment. suppon of the tamily for life. Those who
100k part were Ignatenko. Saakov. Bronnikov. Grish.
chenko. Captain Zborovskiy. Lieutenant Ziobin. the
Junior Sergeants Oleynik and Navava..."

Testimony of B.Ya. Prushinskiy:

“On 4 May, | flew in a helicopter 10 the reactor along
wilth Velikhov, member of the academy. After he had
carefully examined the destroved power unit from the
air. Velikhov said concernedly: 1t is hard 1o figure out
how 10 tame the reactor....’

“This was said after 5,000 tons of various maierials had
been dumped 1n the nuclear craler. ..

§ May 1986

Chernc byl was evacuated. The 3J0-km zone was estad-
lished. Population and livestock were evacuated. The
staff headquarters of the government commission
retreated 10 Ivankov. The discharge. The radioactivity of
\he air had nsen sharply.

.

Marshal Ogankov and his aides were dnlling in the
explosion of shaped charges over in Unit 5. Officers and
insiallation workers were helping. On 6 June, they were
10 set off charges under real conditions in the damaged
unit. A hole was needed for the pipeline that would carry
the hquid nitrogen under the foandation siab for cooling.

6 May 1986

Shcherbina's press conference. In his speech, the radia-
tuon background around the unit and in Pripyat had
dro_pud. Why?
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A M. Peirosvants. chairman of the USSR Staie Com-
mittee for Use of Alomic Energy. utiered blasphemous
words justifving the Chernobyl disasier: “Scence
demands sacrifices.”

Marshal Ogankov was seiiing off shaped charges in the
damaged unit. They attached a charge 10 the wall of the
VSRO on the Unit 3 side. and they set it off with a
Bickford fuse. They made a hoie in the walls of three
rooms. But pipelines and equipment turned oul 10 be
along the route and were in the way of the pipeline The
hole had to. be made much wider. They couldn !
decide....

V. T Kizima proposed another solution: instead of dem-
olition, 10 cut through with a welding arc trom Lhe
transport corndor. That was where Room 009 was. They
began preparations for the work, To reduce the bumning
of graphite and access of oxygen 1o the core. they
connecied nitrogen 10 tne reeivers and fed it in unger
the members supporiing the tractor...

Radioactivity in Kiev (the air) v as about 2,000 doses on
1 and 2 May. This was reporied Ly an installanion worker
who arnved. The data need 10 by checked.

7 May 1986

A s1afT headquarters of USSR Minenergo was st up in
Moscow 10 provide prompt and long<term help 1o Cher-
nobyl. Duty watch until 2200 hours in the ofTice oi First
Deputy Minister Saaovskiy.

Conterence in ine office of Deputv Minisier Semenons

Speciahists of Glavgidrospetssiroy said 1t was impossible
10 break in1o the damaged unit with a directed charge
The soils of Prnipyat are mainly sand. which 15 not
amenable 10 a direcied explosion. Heavy soils are
required. and they do not exist there. The sand 1s simply
swept aside in all direcuions by the cxplosion. What 2
pity' Nuclear power plants should be built on heavy soil
Just in case later they have 10 be blocked up with carth
and turned into something like a Scythian burial mound

The first radio=control' zd bulldozers armved at Cherno-
byl: Japanese Kamatras and our own DT.250's. There
was a big difference ' 1 operating them: ours 18 started by
hand. and control'sd by remote: if the engine sialls
during operation v here the radiation is high. @ man has
10 be sent 10 stam it up again. The Japanese Kamatsu 1s
started and driv.n by remote.

A traiTic dispatcher cailed from Vyshgorod. where equip-
meat is being assembled for Chernooyi. He said that an
immens: number of machines have been assembied
already. There are a great many dnvers. Unmanageabie
There are difTic. lues organizing housing and fod. Tuey
are drinking everywhere. They arc talking in IZvor of
decontamination. The radioactivity in Yaev and
Vyshgorod: 0.5 milliroentgen per hour in the air and
15:20 milliroenigens on the surface of .oads and the
asphalt. The order break up the drivers into squads of 10
and make the most conscientious one the liead of each
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squad. Send the incormigibles back home. In future. take
on people on the basis of the need 10 have an ongoing

pool from which 10 replace those who are disabled. that -

15. who lake 0 dose of 25 rems.

There were imes a1 Chernobyl when the radioactivity of
the air increased sharply. Plutonium, (ransuraniums,
and others. In these cases. emergency relocation of stafl
headguaners and dormitonies 10 & new and more distant
place. Bed linen and furniture left behind. Everything
furmished from scratch at the new place. When NI
Ryzhkov. chairman of the Council of Minsiers. arrived
in the disasier 20nc. people specifically complained 10
him aboul the bad medical servic - The prime minisier
pave Health Mimisier Petrovsky and his deputies a
proper dressing down

But unfortunatcly. we did not havt in the country the
necessany specialized equipmen ‘or combating and
localizing nuclear disasters Like 1he one at Chernobyl
Such as the “wall in the ground™ r1a¢ vine with sulicient
trench depih. robotic equipment vith manipulators. and
s0 on. Deputy Mimister AN, Se'nenov came back from
the conference with Marsha' Akhromevev. deputy
defense minister. He said: the conference was represen.
tative, some 3O colonel gene’ als and lieutenant generals.
V K. Pikalov. chief of chemical forces. had been there
The marshal had given those atiending a good dressing
down

Telephone call from V.T. Kizima. chief of the construc-
tion project in Chernobyl. He 1s complaining about the
shortage of automobiles. Drivers and vehicles coming
from vanous places go off on their own with their
radioactive vehicles after they have gotien their dose.
The vehicles do not get washed off. The radioactivity
inside goes as high as 35 roenigens per hour. He s
requesting accumulator dosimeters and optical dosime-
ters. The shonage s acule. The dosimeiers are being
stolen. Those who leave carry them away as souvenirs
The weakesi point s organization of the dosimeter
service for builders and installers. Operations are demor-
alized, cannot even support itself....

The “go ahead™ has been oblained through civil defense
for 2.000 optical dosimeter kits complete with power
packs and rechargers from the Kiev depot. | passed the
whereabouts on 10 Kizima. Asked him 10 send a truck.

The stafT headquaners of USSR Minenergo is receiving
telephone calls. and many Soviet citizens are coming in
asking 10 be sent 10 Chernob /|, Most of them, of course,
have no idea of the kind of work that awaits them. But
for some reason irradiatisn does not disturd anyone.
They say: afier all. on the assumption of 25 roentgens....
Some say 1t straight oul: 1 ey want 10 make money. They
have learned that five t mes the regular salary is being
paid in the zone ad oini ig the damaged unit.... But most
are offering their help unselfishly, One soidier from
Afghanistan who has een discharged said: “Well, so
what if it s dangercus? Afghanistan was no stroll
through the park. | want 10 help the country "

&y

We have prepared the dralt of the government decroe on
Chernobyl, entitled On Measures To Repuir 1
Damage of the Accident™ (supplying equipment. ohie
cles. chemicals for decontamination. henclity 1o
builders and installers). Minisier Mayorets & reporiing
today in @ meeting of the Politburo.

2000 hours. A decision has been made 1o appiv wo!
concrete 10 the pile of debris in order 10 embed the proces
of fuel and graphite and reduce the radiation back-
ground. Sixty welders are urgently needed 10 assembic
the pipeline. Order of Deputy Minisier AN Semenos 1o
P.P. Trandafilidi. chicl of Soyuzenergomontazh Mak,
the people available. Triandatihidi heatedly shouts i
Semenov: “We will burn up the welders with radiation!
Who 18 going 10 assembie pipelines at the power planis
being built”™ A new order followed from Semenoy 1
Triandalihidi: Prepare o List of welders and instalivrs any
send it 10 the defense ministny for their mobihization

In view of the anucipated rains in (he arca ol
Chernobyl Nuclear Power Plante=an order ol (he
chairman of the government commission Sy
deputy chairman of the USSR Council of Ministers
“Urgently underake 10 realign the storm droins o 1
¢ity of Pripyat so that they empty into the rescrmos ol
the cooling pond. (Previously. they wentinio the Pripl
River =G M) The entire stafT heagquarters of thy
ernment COMMISSION (s 10 §O 10 the damaged unit 1o
Organize urgent sieps 1o cover the rRIVACLN G Pieces o
graphiie and luel eyecied by the explosion... ™

When he was signing my travel orders lor Chernob |
Deputy Minisier Aleksandr Nikolavevich Semenos said
“Get something definiie on the :adiation ficlds When
we were Lhere, (1 was obvious that no one hnew how
much radiation there was, and now they are conccaling
I, practicing deception. And in general vou will comy
back and tell me. While here | sit with my hair sha ol
And my blood pressure shooting up.... Could thut b 1
radiation... ™

Al Bykovo, we waited a long Lime for the minisior M.
amved an hour late accompanied by his aide. whom i
had brought with him 10 Mincnergo from Mingich-
trotekhprom, where he had previously been minisier

In addition 10 me. ihere were three other deputy chicls ol
main administrations of USSR Minenergo on the High
LS. Popel—deputy chief of Glavsnab. Yu.A. Khive-
salu—deputy chief of Glavenergokomplekt. and \ 5
Mikhaylov, deputy chief of Soyuzatomenergosiroy o
spry feliow v th sociable manners. but with ven tena-
cious and a'ientive eyes. He was just like mercun 2
typical chol :ne type, he could not sit still 2 minute. he
would unhfa lingly come up with some sort ol pros and
cons and ir itiatives. Yolo Aynovich Khiyesalu 18 u calm
and quiet man, he does not speak unnecessanly. and
when he sp eaks, he speaks with a strong Estonian accent.
An extrem tly likable and decent man. Igor Sergevevich
Popel is & vigorous, broad-faced supply cxpert with a



checriul nature Al three were going 1nto & zone with
high radwnion for the first time in their lives

The special tnip was being aken on 8 YaK <40 mircraft
chanered by USSR Minenergo that had been specifically
wdapted 10 carny the 10p brass. The cabin was divided
ino iwo small sections. & forward one for the higher
brass and the (ail section where all the rest were accom.
modated. To be sure, subordination had been observed
in the pre<Chernoby! era. bul the disasier had abruptly
democratized the siuanion on the special tnps.

The mimisier and his ande had disposed themselves
opposiic one another in armchairs at @ small table on the
lefl side in the torward cabin. On the night side. were lour
chairs one behind the other which were 1aken by the
deputy chiels of the main admimistrations. the chiels of
the production depaniments. and the stall services of
vanious admimisiranons of the ministry,

O1 all those taking this trip. | was the oniy one who had
worked for a long Lime n operating nuclear power
planis Even the minister himsell, although he had spent
the first nuclear week in Pripyat and Chernobyl. had
been (rradiated and was now sitting thore with all hais
hair shaved off, did not fully grasp what had happened
and was noi capable of independently solving the inter-
related problems that arose without the help of specials
is1s. Plump and well-groomed. he sat there in silence.
and not once spoke 10 any of his & bordinates in the
cabin. A barely detectabie smile gimmered on his face |
examined him unobtrusively, and it seemed 10 me that
he had been affected by what happen” d. by this nuclear
cisaster that had suddenly eome crashing down on him.
It was as though writien on his face: “Why did | get into
this branch of power engineering alien 10 me. why did |
heap on my shoulders the construction and operation of
nuclear power planis” Why did | leave my cherished
electric motors and tran</urmers” Why 7" He was
clearly dumbstiruck by nis nuclear mess that had fallen
into his lap Dumb<.ruck. but not fnghiened He could
not be fnghienes, for he did not understand that 2
nuclear disasicr was dangerous. Moreover, he did not
agree that a disasier had occurred. Simply an acoident....
Som.e minor damage....

Kafanov. dep ity chief of Soyuzgidrospetssiroy, was also
on the Mlight with us: a tall men who looked gloomy and
had a puffy face. He gave the appearance of Olympic
caim. but 1t was also the first ime that he would be
coming up against rdiation,

Below, we could already see the overflowing Dnieper. It
was good that the rains had ended, had the disaster
accurred a month before, all the radioactivity would
have ended up in the Pripyat and Dnieper....

Mikhaylov was making mtlm' sounds behing me' He
was disturbed by the uncerwain future, he wanted to clear
up everything in advance and asked me in 8 whisper,
evidently not wanting the minisier 10 hear: “Tell me,
how mu:cn can one take 10 be, well.. without conse-
quepces...” You know, with no afterefTects.. ™ Popel was
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also agiuted. | heard his distinct fine voice beside me: |
hove high blood pressure | have heard that the rovs
make 1L jump way up. 7 Katanoy and Yolo Aynovich
Khivesaly were silent. During the entire ume of the
Might. the minisier s face did not change expression. The
ray absent eves. with that shade of perplexity, were
’wkm. at something in froni of him which we could not
we

We were approaching Kiev sometime after 1700 hours
We would land at the Zhulvana Airport. We flew low
over Kiev. The streets were unusually deseried for the
rush hour. Extremely tew pedesinians | had often
approached Kiey from this side. bul 1t had never been so
doeverd ol people

AL length, we landed. The minister immediately drosve
away in g ZIM He had been met by Skivaroy, Ukrammian
power nnisier. who was pale as death. and the obkom
secretany. We were met by Maslah, chie! of the suppiy
adminisiration of UKSSR Minenergo. a thin, affable. and
cheerful person with a bald head. Our entire team fitled
into the blue “rafik.™

Maslak said that the radioactivity in the air of Kies
according 10 the radio. was 0.4 milliroenigen per hour
which s considerabry higher on the asphalt, but they dio
not report that. Me had heard 100 times more. but he ¢1d
not know what it meant. since he had never had dealings
with the gltom before in his life. Me said that about o
million people had lert Kiey during the week. During the
tirst davs. the scene was incredible at the staton. more
people than for the ¢vacuation during the war. Specula-
tors hiked up the price of tickets 10 200 rubles in spite o1
the additional trains allocuted 10 those lcaving There
was hand-to-hand combal in boarding the cars. and
when they lefl there were people on the rool and the
platforms. Bui the panic lasied no more than or 4 davs
Now you could freely leave Kiey.

“But what 15 this—=all of 0.34 of millirc#nigen per hour™
1 don't like 1! The impatient V.S, Mikhaviov tumed 10
me with his little graying Kurchatov beard.

He said that an ordinary monal could take 1.3 mil
liroentgens per day. That is the dose stipulaied by the
stundard of the WHO (World Health Organization). At
that point, that 15 on 8 May. in Kiev. if one was 0
believe the official figures, the radlation exceeded the
WHO standard sixfold. And on the asphalt, 10 behieve
Maslak, it was 300 times greater.

The “rafik" drove through half<empty streets. The ume
was 1900 hours.

“They say.” Maslak saad. “that the radioactivity in Kiev
wenl as high as 100 milliroentgens per hour in the first
days afier the explosson.”

“Two thousand doses compared 10 the standard for
ordinary monals.” | explained.
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“Well vou know'" the expansive Mikhaviov exclaimed.
“Masiak' Where are your dosimeters” You are the supply
administration. give us dosimeiers'™

“You will get dosimeters in Ivank oy ™

“Siop. stop'” Mikhaylov star.ed repeating 10 the driver
“Right here by the store. W e have 10 get something 10
dnnk for decontamination, '

The driver smiled. but he had no intention of slopping.
In the last 10 davs. he had se *n that he had not died. that
one could go on hiving

We drove outside the Kiev ity limits | looked at a pine
tree by the side of the road that was as 1all as @ ship mast.
knowing thai the radioactive filth was also here now,
although externally evervihing seemed so clean and
orderls. And noticcably tewer people, and the people
seemed somehow solitary . And very few vehicles coming
1o meet us from the direction of Chernoby ... We passed
by Petrivisy. Dymer. Dachas. settiements by the road-
side. Rare pedesinans. Children with satchels were going
home from school after the second shift, and they were
all like any others, but somehow different. .. As though
evervihing had slowed down. Thinned oul and slowed
down

What | have been describing in these last sections (the
events ol 26 and 27 April) | put ogether later. atier
visiting Chernoby | and Pripyat. after a meticulous quess
toning of many people. Bryukhanov, shop and shift
chiefs in the nuclear power plant. paruicipants in the
tragic events. | was aided 1n undersianding and recon-

structing the entire course of events by the many vears of

experience | hod had working in the operation of nuclear
power planis and by having been irracdiated and
spending time (n the hospital of Clinic No 6 in Moscow
in the seventies. AL that time. no one knew the wholy
picture. cach of the eyewiinesses or participants in the
events knew only kis small Little piece of the tragedy ...

The “rafik" sped along the broad and utterly empty
limited-access highway boiween Kiev and Chernobyl,
which even 10 days before had been very lively and
brilliant with the headlights of cars. | would have 10
make my way through 10 the Chernobyl staff headauar-
ters today. | thought. armve for the evening session of the
siyff headquaners of the government commission. But
the “rafik"” did not enter the vard of the Ivankov power
system until 2100 hours. We got out and streiched our
legs. We had a quick snack in the wooden barracks. right
there in the yard. There was a small dining room for the
power svsiem’s operating personnel. Three workers who
had recently come from Chernoby! were carrying on an
excited conversation not far away in the yard. One was in
white. two in blue cotton coveralls. with dosimeters in
their breast pockets. The one in white, 1all and bald. was
pointing with the cap he had torn from his head 10 the
northwest, high in what was now the evening sky. which
was overcast with a dirty haze:

“I s burning 1odaye=2 (00 Joses of plutonium. it i
suthing “ Me frowned. coughed. wiped his wrinkled facg
with his cap.

We also began 10 look i that dircetion. The ok was
sinister and silent. W all looked and looked in that
direcuion with the leching one maght have ol the war the
front. was over there,

“And | have the ineh.” another one sand. “my whaole by
itches. allergy.... Especially my ankles ™

'“""'!,,"’ the trousers legs of the coveralls and hending
over. he began a frenzied scratching of us leps. which
were purple and swollen.

Maslak came back

“No safety clothing. no dosimeiers. nowhyere 1o spengd
the might. We will go 1o Kies. We cannot go 1o Chicrnohy
like this, they will turn us back. Those tirst davs. the

sayv. no 1elling how people were dressed

Nothing else could be done, we sat in the “rafih and
went back 10 Kiev. At the Kivevenergo Motel an vnore
mous bag containing blue cotton salety clothing. satviy
shoes. and black woolen berets. 1t was not good 1or thy
berets 10 be made of wool. Wool is an excellont absarber
of radioactivity. They should he cotton. but there wory
no cotton ones. You take what vou can gt

In the morning. 8 blue summer shy . the lemperature was
258° C. We drove out again in the “ralih ™ As we worg
leaving Vyshgorod. at the State Vehicle Inspection S
uon there was 3 dosimetnst, He was stopping the sy
vehicles from Chernobyl and “snitling” the wheols wiih
counters. By the side of the road was a blue Zhiguli winth
the doors and trunk wide open. Inside. bundles ot things
carpets. The owners. a man and 8 woman. were slanding
alongside. “But what 1s this™™ the woman lamenied
“But don’'t take our property "

“The air 1s bad today.” The driver puilod over his nos
the antidust breathing mask that was hanging around his
neck. [t burned when you breathed. and the hurning o
the cyelids was getting stronger and stronger. Following
the driver's example. they all put on their hreathing
masks, but | was ashamed for some reason. Ashamad 1o
pive in 10 the radiation. damn it 1o hel!! There way
drified dust ahead on the asphalt. The Yolga in which thy
minister was nding passed us. o clowd ol dust with
radioactivity of about 30 roentgens per hour ens cloned
the “rafik.” | put on my breathing mask. The mimisier s
Voiga disappearec around the bend. Again. we wore (he
only ones on the ryad. Now and then we would pass o
ponderous cement truck crawling along with 4 load o1
dry concrete mix. And then again. quiel and empty . Nol
3 soui 1n the broad cxpanses of fields or in the villuges
and on the farms. The greenery was suill fresh. But soon
| knew this from ¢aperience. 1t would begin 10 Jdarken
and turn black and ihrivel. and the necdles of the tirs and
pines would turr. rustcolored. The shoots of winicr
crops. which had built up their sirength, would begin (0
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droop. and. hike sheep s wool, what might be called the
earth's hair would collect radiation. Two of three Limes
as much would accumulate there as on the surface of the
roads

Pope! complained of headache.

“The blood pressure has climbed up.” he concluded. 1
went through ohe war. survived so much,... When we get
there. | will immediately ask Sadovskiy whether | am
needed here” Afier all. | could do more in Moscow than

in Chernobyl, 1000 times more.... And 100 times
faster
Mikhavios. Razumnyy. and Kafanov were constantly

looking inio the evepweces of their dosimelers

“But myv arrow has gone all the way over 10 minus. 1o the
left of ¢ero ™ Razumnyy saind. “Some quality, slipshod
work cverswhere!™

“Thal's because you are not absorbing any yel, you are
piving off roenigens.” Filonov joked. “You' e giving off
more than you re aking in."

“And mine stands exactly at zero." Mikhaviov
announced. “But my eves burn. and the itch 1s beginning
in my legs.” He seratched has ankles frantically

“That's & case of tright you've got. Valenun
Serpesevich.” Ruzumnyy said.

Not 2 soul around. No birds visible. byt ne. ther lar
away was a raven fying lazily and not very migh. 1t wowlid
bu interesting 10 measure (18 rdwactivity. Mow m uch
radium would 1t have accumulated in its feathers” And
then aner a few kilomeiers another living creaturs. A
pichald foal came running down toward us on the
shoulC.: of the road Irom the direction of Cherno wi.
whipping up the radioactive dust. It was confusey
lonely. turning s head this way and that way, looking
for its mother. neighing mournfully. They had already

been shooting all the livesiock n these pars. |t had |

remained miraculousty intact. Run. get oul of here, little
wne. Though its hide would also be very radivactive. but
stll run. get out of here. Perhaps it will be lucky....

We were quite close 10 Chernobyl. To the right and left
were mililan camps. ient cities. soldiers. a lot of equip-
ment. armored personnel carriers. bulldozers. engi-
necring machines for reme ing obstacles (IMR's for
short) with mechanical hands (n.vnipulators) and bull
dozer bludes mounied on them. Tu*y were like tanks
except they did not have the gun turrel. And then more
went cities. Soldiers. soldiers, and more & \dicrs.

Wi were approaching the ravkom. Here vain. ‘here

were @ greal many machines. Mainly automobiles o)

vanous models. buses. “Cubans.” “rafiks.” armored
personnel carners. allotied 16 wac members of the gov.
ernment commission. All these automobiles and other
machines would have 10 be bunied afier a ume: n a
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month or 2 they would accumulaie so much radiouy-
tvity that inside 1t would be beiween 5 and mor
rocnigens per hour,

| went along the corndor on the first foor. Sheets and
scraps of paper were stuck up on the doors with drawing
pins. reading: “IAE" (Atomic Energs Instituie). “Gidro-
proyekt,” “Minugleprom.” “Mintranssiroy.” “NIKIET"
{ihe reactor's main designer). “Academy of Sciences.
and many others. | looked into the room saving “1AE 7
Two desks close 10 one another by the window at the ot
one Yevgeniy Paviovich Yelikhoy. at the one on the right
Minisier Mayorets in the same blue cotton voveralls |
was wearing and the woulen beret on his head that had
been shorn with chippers. Alongside them in chinrs wory
Sidorenko. deputy charrman of Gosalomenergonadzor
and corresponding member of the Academy of Sowenees
Legasov. member of the academy. Deputy Minisior
Shashann, and lgnatenko. deputy chiet ol Soyuzatomen.

ergo

Mayorets was pressing Vehikhos, member ol the
academy:

“Yevgeniy Paviovich! Someone has 10 take organiza-
tional lcadership into his hands. There are dozens of
minisines here. Minencrgo 1s unable 10 bring them all
together...”

“But the Chernobyl Nuclear Power Plant s vour plant
Velikhov parried. “vou in tuct must bring them
together ™ Veli' hov was pale. in a checked shit wihien
was unbutioned and showed his hairy stomach 4
fatigued appearance. he had already aaen about 30
roenigens. “Anvway, Angtoiny Ivanovich we have o
reahize what has happened. The Chernobyl eaplosion
worse than Hiroshima. That wus one homb. hut wwnioid
more radioactive substances have been doscharped hore
And hall a ton of plutonium as well Today, Anaioin
Ivanovich, we have 1o count people, count hives

| larer learned that in those dovs the phrase “count hinves
100k On & new meaning: In the evening and morning
SS810N8 Of the goverament commission, when g partics
ular 1ask of one kind or another came up. collecting tuy!
and reacior graphite around the unit. going 1no the hignh
rpdiation zone and opening or ClOSINE SOME VAl Cmminy
chairman of the government commission would <.
“We have 10 stake iwo or three lives on this.... And on
this, one fife.” This was uticred simply. as an evendy.
matier.

The people directing recorery from the Chernobs | acor-
dent would. of course, make mistakes. bul vou cannol
deny them personal courage.

| left the office. | was in 2 hurry 10 find Brukhanoy as
fast as possible.... What | had cautioned about 15 oars
ago 1n Pripyat had happencd. 1 alreads seemed that |
was aimd«t nght: the Chernobyl Nuclear Power Plany
was the best in the sysiem of USSR Minencrgo. 1
generatcd kilowatts over and above the plan. smull
accidents were hidden, 1t was on the Honor Roll it won
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challenge banners. Medals. medals. glory
s10n... | was chohing with anger

the explo

In the short cornidor which was hall in the dork. there
was 2 small and franl man in white cotton coveralls
without o cap leaning against the wall: gray curly hair,
powdcr-pale wrinkled face, expression of confusion and
depression. Mis eves were red. povsoned.... | walked past
him.and suddonly it struck me: “Srvukhanov! | turned:

“YViktor Petrovich™"

“One and the same " sa1d the man against the wall in the
familiar Nlat voice

The first feeling that arose 1n me when | recognized him
was a feeling of puy and sympathy | do not know where
my anger and lun disappeared 1o. The man standing in
froni of me was pitiful and crushed. For o long uime, we
looked silently imo cach other's eves

So that's how it 1. he finally said and looked away

Strange 1 sayv. at that moment | was ashamed 1o have
been right. Better that | had not been nght

“Youare loo ing bad." | said. somehow absurdly Thet's
right. absurdly For it was actually through the offorts of
this man that ~undreds and thousands of people had
become irradiaind. Nevertheless. | could not speak to
him otherwise. “F'ow many roenigens have you taken™

“A hurdred. 2 hunired and fifty.” the man sianding by
the wall in the semicarkness replied in that Nat. hoarse
VOICE that was so tamiliar

“Where 15 vour family™

“1 do not know. In Polvesk. it seems.... | do not know ..
| am hanging around like @ dermo around an icehole
There 15 no one here who needs me.

“And where s Fomin™

“He has gone ofT his head.... They let him go off 10 rest...
To Polgva..."

“What 15 your assessment of 'he situation here now™
“All Indians and no chwels."

"1 was 101d that you asked Shcherbina for permission to

evacuate Pripvat on the morning of 26 Apnl. s that
nght™

“Yes.... But they 10ld me: do not start a panic.... That
was (he most ternble and horridle night for me..."

“For everyone.” | said. “Why are we standing here? Let's
§0 1n1O some empty room."

Again our eyes met. There was nothing 10 say. Every.
thing was clear as it was. For some reason. | recalled
seeing kit on television. at the congress the camers had
sought out his face in the hall several times. The face of

.

& man who had achicved the heighi of recognition. Angd
again..and again.... 1t was an authoriative tace

“You reported 10 Kiev on 26 April that the radintion
situation was within the limits of the standard™”

“Yes.... That 1s what the instruments indicated
18 more. that was o state of shock."

Whalt

| took my notebook 1o make an entry. bui he stopped me

“Everything here is very dirty. Millions of particies on
the desk. Don't dirty your hands and the notebook . "

Mavyorets looked in. and Bryukhanov. evidently out of
habit. jumped up readily. forgetting about my. and went
up 1o him

A man | dwdn’t know introduced himself 10 me. again g
man with a powder- pale face (under the eifect of
radiation doses up 10 100 roentgens. there are spasms ol
the outer capillanies of the skin. and the impression 1s
given that the face has been powdered) He proved 1o by
& section chief in the power plant. He said with 2 bitier
smile

“If 1t had not been for the experiment with the spinning
of the generator. evervihing would have beon as
before..."

“How much have vou taken™

“About 100 roentgens. A hundred and fifiy roenigens
were radiaied from the thyroid gland in the first dave N
has a/ready dropped ofT now .. lodine1 31 There was no
point not leting people teke the things they necded
Many are suffering very much now. They could have
been put in polyethylene bags..." And he suddenly said
“l remember you. you worked with us as deputy chief
engineer in Unit |."

“And there 1s something that | have forgotien
are your people now. the operating personnel”

Where

“On the second Noor. in the conference room and in the
neighbenng room. ™

| went up 10 the second floor. Outside there 15 8 great
deal of radiation in the air. | thought. why don't they
shield the windows with lead” Along the corndor. mainiy
doors 10 the offices of minisiers and members of the
academy. But here was a door with no sign. | opened 1
end looked in. An oblong room. tie windows hall-
shuttered. A gray-haired man was sithioe at 2 desk. |
recognized Silayev, deputy chairman o ‘he USSR
Council of Ministers. In the past. he had been minis.cr ~f
the avistion industry. He had replaced Sheherbing here
on 4 May. The deputy chairman looked at me in silence
The eyes glittered authortaiively. He remained sshent. he
was waiting for me 10 speak.

“The windows need 10 be screened with lead sheel.™ |
said. without saying who | was.




Yo remamed sident. but Litie by Little has tace ook on @
Heree capression | closed the  s0r and went ofl 1o the
CONIEIENCe room ..

| should mention that it was considerably later, on 2
June. under Voronin, deputy chairman of the USSR
Council of Minisiers, who replaced Silavev. when the

reactor spit out 1ts next lot of nucicar filth from bereath

the bags of sand and boron carbide (hat had been
dumped on il

The operations people were sitting on the stage of the
conlerence raom at the presidium’'s table and (they had
soveral elephones with which they were mainlaiming
ongotng communication with the nuciear power plant’s
unacrground shelier and the control rooms of the first
three units. All those sithing 1n the scats of the presidium
hod guilty laces. there was not the former military
bearing and confidence of nuclear plant operators typical
ot the tumes of success and glory

People were sitting 1n small groups on chairs in the hall,
By the window. | saw an old friend. chief of the chemical
shop Yu F. Semenov: he was discussing something with
a man in safety clothing whom | did noi know. | had
hired Semenov back in 1972, at that ume. he kad a great
longing to come 10 the Chernobyl Nuclear Power Plant.
Hc was an inielligent specialist, he had worked for many
cars on the specialized treatment of rudioactive waler.

“HMello. old man'™ | interrupted his conversation

“Ohhh' | am glad 1o see you. But you see in what imes
vou have come...."

“Su. here | am..."

Semenoy. also powder-pale. had aged greatly in the last
scveral vears. The tar-black sideburns had become quite
white. About 2 vears before. he had apphied for o pension
on the first list. he intended 10 Icave the shop.

“You already intended w lezve for clean work™

“Well ves.... | did intend 10, but | lingered on. But where
10 g0 now.... Now | am needed here.”

“Where are your wile and daughte "™

“They were unable 10 take things with them. Everything
that had been acquired. it s all gone to ruin. And the
dacha and the car. | had just bought a new one.... In my
apariment, | frave over there yesterday, ( roenigen per
hour on ¢ver thing. How 10 go away with this” The first
residential d stnct, it took most of all from the radioac-
tive cloud.”

By the wincow was an enormous bag of soccer ball
bladders wh.ch were whitish with taic. Why so many of
them!

“We are eking air samples.” one of the operators
explaned.

“Where™
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“Well rywhere. In Pripyat. in Chernoby L and in the
Sekm cone.

“Why theos. insicad of Turkin bladders™ (The Turkin
bladder 18 @ plastic harmonica with 3 valve through
which the portion of air or gas for the test 18 drawn in
when its sireiched )

The operator laughed:

“Where are you going 10 get Turkin dlaoders” And we
have a pile of these...”

“How do vou inflate l&m" With a pump™

“In some places with @ pump. in some places by mouth
You can't find bicycle pumps cither. The shoriage o
1errible under present conditions.”

“If i s inflgted by mouth. the reading will be inaccu-
rare. | sand. “When | inhale. half of the radioaciing
substances remain in the lungs. The lungs operate hike 2
filter. There 1s an accumulatsion of radioactive filth in the
lungs with every breath that s inhaled and vahaled ™

“But what is 10 be done™ the operaior laughed “We
have not been paying atiention 10 such tnfles ™

In the former office of the first secretary. tamiliar and
unfamiliar people in  dtion e~ eralls. Bryukhanoy was
sitting without taking »- -, at the end of the table On the
table were phot~ aphs of the damaged reactor 1aken
from a helizopter and a general plan of the indusirial
arca

Bryukhanov poked his finger at one of the photographs

“This 18 the holding tank for the spent fuel. Packed fuli ot
fuel assemblics. At this point. there 18 absolutely no
water in the tank. it evaporated. The assembly will
rupture from the remidual heat given off "

“You are not thinking of taking them out ol there™
Ignatenko said. “We will bury them along with the
reactor....”

A 1all, elderly general came in in his dress uniform,

“Who will give me some information, comrades” |
command a group of Army dosimetnsts. | have bren
absolutely unable 10 make contact either with the
builders or with the operating personne’. we have 10 have
some coordination.”

‘They advised him 10 find Kaplun, he was the chicl of the
dosimetry service al the power plant,

| had my own worry: | needed a car to drive 10 Pripyal
and 10 the unit. Ignatenko refused: he said ask Kizima. |
went down 1o the dispatcher station on the first floor
V.l. Paviov, deputy chiel of Glavickhsiroy of USSR
Mingnergo. was on duty at the teiephone.

“Do you have a car”™ | asked. “To get over 10 Kizima's
siafl headquanen.™
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“No. unforiunaiely. Evervone here hos his own whegl
barrow. A thousand bosses. there 18 no making head not
wil of 1. Sadovskiy went off somewhere in his

Zhiguli..."
“OK. | will go on foot. Good-bye

Vapor 1s nsing rom the asphalt. which has been washed
with desorbing solutions. A nauscatingly sweet odor. |
walk along the streei. which 18 going upward. 11 18 quiet
Even (he leaves are somehow muied. as though they heve
been slowed down Sull not dead. but unnatural. like
leaves covered with wax, preserved. and (hey have
stopped moving and are being listened 10, snifled at tor
ionizing gas. The air afier all 18 radiating aboul 20
milhiroenigens per hour .. Bul the trees are sull alive.
they sull find in that plasma something of their own
which they need for life. Both the cherries and the apples
are in full hloom. In some places. the fruil has even sel
But all of it both the biooms and the tiny fruit. arc now
accumulating radioactivity

A pirl of about 20 1n white cotton coveralls is breaking
uil branches of the Nowering cherry near the wattle fence
of an abandoned vard. She plunged her face nio the
bouquet.

“Young lady. the Nowers are ‘diny ™

“Oh. go on." she waved her hand and again staried 10
break the branches

| also broke several branches covered with white blos.
soms. | set ofT with the bouguet for Kizima.

Kizima's siafl headquarters was in the former huilding
of the vocational and technical school. Full of people.
They were standing and sitting in littie groups. walking
here and there on business or idly. The vehicles coming
and going raised clouds of dust which did not have long
10 settle. Most people's breathing masks were hanging
around their necks. Some pulled them over their nose
when the dust was raised. About 30 meters from the
vocational and technical school, in the backvard. were
radioactive concrete trucks, concrete miners. and dump
trucks which had broken down. There was a dense linden
tree near the porch of the vocational and technical
school. No birds could be heard. A large blue Ny was
buzzing peruistently in the rays of the rather hot sun. Al
the life had not disappeared. There were flies. And not
only large blue Mies. but also ordinary houseflies. Many
flies inside the building. From the odor strnking my
noise, 1t was clear that the toilets here were not working
well At the entrance, a dosimetnist measured the activity
of the speci*| clothing worn by a worker of shon stature
in coveralls that were the safety color. The worker's face
was reddish brown (the nuciear sunbum). he was excited.

“Where have you been” the dosimetrist asked. applying
the counter 10 the thyroid gland.

“In the ruins.... Also in the transport comndor...."
“Don't go there again.... You have had enough.”

How much have | had™

“| savd don't go there anymore.” the dosimetrst sind and
walked away | asked him 10 measure the radiodcin ity of
the bouguet of howers.,

“Twenly roenigens per hour. Get nd of them,..”

| threw the bouquet in the baca, *rd toward the radioac-
Live machines,

Scveral people came out of Kizima's office. Exciled
Kizima was alone. he was uncorking a bottle of mango
juice. On his cheeks were gossamer from the libers of
Petrvanoy cloth used 1n the breathing masks.

“Greetings. Vasilly Trofimovich!™”

“Ah. greetings 10 the Muscovites'™ he responded jos-
lessly . He nodded toward the bottle: “The whole range of
vitamins. [t helps against radiavion.” He drank greedi!
his Adam's apple twitching convulsively

The telephone rang. Kizima 100k the receiver

“Yes' Kizima.... | am listening. Anatohy Ivanovich .
The minister.™ he whispered 10 me. covering the mouth.
piece with his hand. “Yes, ves. | hear vou. Take a pencil
and paper” Yes. | have. | am drawing a line 21 45" 50 .
Now. a vertical line.... Yes... Now. a honizontal line |
have done 1. You get a nght tnangle Is that all™ He
listened for a time and then put down the receiver. “So
vou undersiand. | am working here as the joh supernin.
lendent. Minister Mavorets works as the senior joh
supcniniendent, and Comrade Silayev. deputy chairmun
of the USSR Council of Ministers, works as the chiet ol
the construction project. An utier mess S0, if vou please.
a call from the minisier. He gave me o drawing over the
telephone. A tnangle....” Kizima showed me the sheet ol
paper. “This is the pile of debris alongside the unit. He
said 10 pump the concrete onto 1. As though | am a
firsi-grader and know nothing. And | walked over thu
pile of debris on foot the morning of 26 Apnl And
several umes since then. And now just arrived from
there.... And 0, he tells me. vou undersiand. 10 draw o
tnangle. So. | drew i, and what then? To be truthiul. |
have no use for them—=neither the minisiers nor the
deputy chairmen. This is a construction project. there (s
the radiauion hazard, but it is a construction project. |
am the chief of the construction project. All | need s
Velikhov as scientific adviser. the military people can
organize the commandant's office and keep order. And
people. of course. The people have scatiered. | am
thinking of the regular staff of the construction project
And aiso the supervisory personnel. More than 3.000 of
them went off without documents and severance pay
One dosimeter for 25 people. and that one doesn't work
But even one thai doesn't work has o magic effect.
People believe in that hurk of iron. And without it they
will not go where there is radiation. Here. you have a
dosimeter.... Give 1t 10 me. | will use it 10 send oul
another 25 men.”



| will give 1110 you when | come back from Pripyai™ |
promised Nizima

The b supeniniendent came in,

Vastin Trofimovich, | need drivers for replacements
W are hurning up people. This shift has already \aker
the Quote. Aimost all of them have 25 rems or more. The

people don't feel good ™

“But what about Yukovenko™ | asked. “Three day' ago
his Jispatcher welephoned Moscow 10 complamn thy ( the
trust could not handle the drivers sent there, that they
wore wdle, that they dronk vodka. that there was nowhere
{0 put them up. nothing 10 feed them, "

“But what hies he tells' | am hurung for people!™

“My chest burns. | have a cough. my head aches.”
Nieima complained.

Wy Jon o use lead 10 shield the windows and truck
cabd That would reduce the radiation.™

“Load 18 no good.” Kizima said convincingly. "It
frighiens peouple and holds up the work.”

We talked 10 Moscow. They were 10 urgently send
drivers 10 replace those who had been irradiated. Yak.
venko said that 25 men would armive at Chernobyl the
noat morning as 3 replacement. The job superintendent
went away encouraged. And immediately there was a
hnock a1 the door. A voung major general and three other
ulficers with him==a colone! and two Lieutenant colonels

“The podrazdelenive hes arnved 10 guard the cooiing
pond S0 that there 13 no sabotage: they might blow up
the Jam. and all the dirty water would go into the Pripyat
and Dnieper.... | am setling up sentry posts along the
entire perimeter of the cum. but we need sheliers 10
protect the sentries from irradiation.”

“1 suggest splash blocks.” Kizima said. “We have these
reintorced-concrete splash blocks. Set them upright at an
angle and you have a sentry box. Shall | issue the order”"

A iclephone call. Kizima 100k up the receiver,

“Yes... Yes... And what does Velikhov say”? He s
thinking...? Let him think, For the present, siop feeding
the concreie onto the pile * He put down the receiver,
“Geysers are starting 10 shoot up from the wet concrete.
When the Liquid fails on the fuel in \he pile. there is
cither an atomic excursion or simply a disruption of heat
exchange and o nise of temperature. The radiation situ.
auion detenoraies sharply.™

“Vasiliy Trofimovich.” | said, "I need 10 run over 10 the
damaged unit. Can you give me a car for an hour or 27

“We are 1n 2 bad way for cars.... OK. One of the chiefs
here has gone off 10 Kiev for the day. Take his Niva. It
has four-wheel dnve. could come in handy. Pick up a
radiometer from the dosimetnsts, They will lend 1t 10
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you for an hour o 2.7 Kizima 10ld me the hcense plate
number. “The drier's name 18 Volodya ™

“He's not imud 18 he™
“Me's o fighting lad. Not long oul of the Army ™

Volodys fortunately had a special pass 10 Pripyat In 10
minutes. we had already jumped over 10 the limied-
access highway and were going in the dircciion of the
Chernobyl Nuclear Power Plant. | had driven this road
hundreds of times in the seventies and later. when | was
slready working in Moscow. An | 800-km ribbon of
asphalt running from Chernobyl to Pripyad framed with
meter-wide siripes of pink concrele. These were protec:
Live sirips 0 as 10 keep the asphalt from crumbling off
the sides. We were happy at the ime 10 be the only ones
10 have such a road and that 1t would cost less 10 repair
the roadway. Bul now ..

“What if the engine swalls near Unit 47 Volodya ashed
mischievously “It happened 10 us once. though not neut
the unit, but in Pripvat.... Less radiavion ihere. .~

“If it shuts off. vou will start . | said. “In what
specialty did you serve™

*| drove the regimental commander in a VAZ-469 Here
is & dosimetry station. Soldiers from the chemical lorees.
you see "

On the side of the road siood o large green 1ank (ruch
with attachments mounied on (L. pumps. insiruments
hoses. A Moskvich came up from the directhion of
Pripyvat. they siopped it and used a counter 10 measure
the radiocactivity of the wheels. the underside. and the
roof They asked the passerigers and driver 10 get oul
They began 10 wash the car with desorbing solutions
The soidiers were weaning breathing masks and cloth
hoods tha' fitted ughtly over the head and ears and
extended down over the shoulders. One of the soldiers
with 2 radiometer on hes chest and a long stick-counier
waved 10 us. We stopped. He checked the special pass.
which Volodys had pasted 10 the windshield. Evervihing
in order. He used the counter 10 sniff our Nivoe
background.

“You can go. but mind=-you are going 10 get the car
dirty there. The background on the Moskvich s 3
roenigens per hour. And it does not wash off. You don't
care about the car”™

“We have a mdiometer.” | showed the instrument, “we
will be cauiious.™ ;

The soldier looked at me with his perceptive blue eves:
yvou won't fool me, olkd guy, he was thinking. and.
slamming the door with foree, he waved us through.

Volodya gave it the gas. The Niva flew along with 3
whine. | lowered the window and stuck out the counter.
It would be interesting 10 know how the radioactivity
increases as we approach Pripyat.
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To the nghi and ahead behind the radioactive foliage
that was receding inilo the Jdistance. there was ¢ good
view of the compler of the Chernobyl Nuclear Power
Plant. which was snow-white n the ravs of the May
sunshine. and of the fine lacework of the 1owers of the
330- and 750-kv ORLU' [unified swiching facility). |
aiready knew that the explosion had thrown chunks of
fuel onto the site of the ORLU.750 and that there v a8
plenty of siphoning from there

Aainst the background of all thet el adid whileness
an' laciness. the termbie black wreck of the fourth
PO\ cer-generating unil made my hean ache

2. first. the dial of (he radiometer showed 100 mil.
"rocmgens per hour and then it confidently ¢limbed
nghtward==200 300 500 . And suddenly it jumped off
scale | switched ranges. Twenty roenigens per hour
What from” Mosi Likely the roenigen breeze from the
damaged unit. Alter o few kilometers. the arrow of the
radiometer tell back again. this time 10 700 milliroent.
gens per hour

In the distance was the clearly distinguishable and long.
famiiar road sign saving “Chernobyl Nuciear Power
Plant imeni Lenin.™ with the concrete torch. Beyond
that. the concreie marker “Pripyst. 1970,

“Let's go first 10 Pripyvat. Volodys. ™

Volodva turned lefl. sped up. and we soon were on the
overpass. The city was open before our eves. white as
SnOw 1n the rays of the sun. On the overpass. the pointer
of the radiometer again shot off 10 the right. | started 10
swilch ranges

“Scram through this place. The cloud of the explosion
passed here Fallout here.... Faster..."

We sped over the hump of the overpass at high speed and
New headlong into the dead city that was spread out in
front of us. The first thing that struck the eves. and it was
& painful blow the corpses of cats and dogs every
where—=on the roads. in the yards. in the squares. white
red. black. and spotied corpses of the animals that had
been shol. Ominous traces of the abandonment and
irreversibility of the misfortune....

“Dnive along Lenin Street.” | asked Yolodya.

I still remember the number of the house where | lived
when | worked here. No 9. The ity looked strange. As in
the very early morning. Everyone sleeping 2 deep
unbroken sieep. Pots and pans and laundry on the
baiconies. Glints of the sun in the windows, resembling
walleyes. and then a window that happened 10 be left
opzn. and, like a dead language, & curtain fapping
ouiside, fading flowers on the “indow sills....

“Stop. Volodya. go right here. Slow down..™ The
pointer of the radiometer crept back and forth between |
roenigen and 700 millircenigens per hour. “Dnve
slowly " I asked. “This is my house.... | lived here on ihe
second floor. My, how the rowan has grown. All i

.!

radioactive bloom. When | was here. 11 did not reach the
second Noor. and now 11 15 almost up 10 the founth

Empty. The blinds tightly drawn on the windows. One
could sense that there was no life behind those blinds
they were somehow depressing. motioniess. Outside on
the balcony there were bicycles. vanous Boxes. an old
refrigeraior, shis with red ski poles. Everything empty
silent. and dead

The corpse of an immense black masti [T with white spots
lay crossways on the narrow concreie drive of the inner
coun

“Stop. | wan! 10 measure how much the cost has accu-
mulated.”

Volodya went off onto & Nowerbed with the left wheels
and stopped. The new shoots of Nowers had been dark-
ened by the radiation, and the flowers were withered
The radioactivity of the soil and the concrete of the drive
was 60 roenigens per hour

“Look. look!" Volodya shouted. pointing with his hand

Two large emaciated pigs were running in our direction
on (he narrow little lane from the school along the wall of
8 long five-siory butlding. They came running up 10 the
car. squealing, crazily touching the wheels and the radi-
al0r with their snouts. They were looking at us with
poisoned red eyes. they raised their snouts toward us
Just as though begaing something Their movements
were somehow out of synch. uncoordinated. They were
swaving | poked the counter oward the flank of the
hog==50 roenigens per hour The hog tried 10 seize the
counter in his teeth. but | managed 10 pull 1t away. Then
the hungry radioactive pigs started 10 devour the masu (T
It was rather easy for them to tear large hunks from (he
flank of the corpse. which was already decomposing.
pulling the corpse apan and dragging 1t here and there
over the concrete. A swarm of agitated blue flies rose up
from where the eyes had been and the paned jaws

“Let's go back. Volodya Across the overpass 10 the
damaged unit."

“And if the engine stops™
“If it s10ps. you will stan it. Let's go."
After he had taxied onto Lenin Street, he asked

“Shall we drive on the wrong side of the street” Or how”
Our side 18 over there. Go around the square™

“No point.™

“It somehow doesn't feel right. As though | am breaking
the traffic laws." Volodya smiled sadly. and we tore
along up the wrong side of the street past the corpses of
dogs and cats toward the damaged power-generating
unit,

We leaped over the overpass at top speed. Again. the
pointer of the radioricier shot up several ranges and




again dropped oft. OFF 10 the night. we could s the
hornible picture of the damaged umit. The enuire ruins
and pile of debris were the color of black charred
remuing. Thready sircams of ascending gas 1omized by
Whe radiation sircamed upward over the Nour of the
tormer contral hall where the reactor was. The drum
wparators. dislodged from their footings and displaced
10 the side. ghiered with incongruous newness and
ominousness 10 those ruing and the blackness.

It was about 400 meters (o the unit

“Engage the front avie.™ 1 1old Volodya. “The increased
rachion could comy in handy ™

Wohat was thus” Inside the fence. soldiers were walking
alongside the dJamaged block and right up 10 the prie of
Johris, gathening something,

“Turn nght. Right here go on... Go hehind the
KNhZWTO building and stop nest 10 the enciosure,

“Ieos poing 10 tn s Volodva sad. looking at mo
fisedly. His tace was red ond tense. We were hoih
wearing the breathing masks.

“Stop here. Oh. ho! Even officers there.... And a gen-
eral...."

A volonel general.” Volodya stated more preciscly
“Sure enough. that's Pikalov..."

The soldiers and officers were gathening the fuel and
graphite by hand. They were walking along with buckets
and prefong i up They dumped the buckets into con-
winers. The graphile was scattered vven outside the
lence beside our car | opened the door. stuck the counter
of the radiometer almost up against a graphite block. The
rouding was 2,000 roenigens per hour | closed the door.
There was @ smuell of ozone. of 1ire fumes. of dust angd of
somcihing clse. Roasied human flesh perhaps.... W hen
the soldicrs would get a bucketiul, they would go over 10
the metnl containers with what seemed 1o me hike
dilvedullving Dear tfriends. | thought. that 1s 3 termibly
harvest vou are gaithering.... The harvest of the last 20
vears. . Bui where did it go” Where are the millions of
rubles the saie appropriated 10 develop robotics and
manipulators” Where! Were they stolen” Wasied” The
taces of the soldiers and officers were dark brown: Lhe
nuclear sunburn. The weather forecasiers were pre-
divting heavs rains. and so that the radioactivity would
noL ne washed into the soil with the rain. people had
comy insicad ol robots. which we did not have. When
Alcksandrov. member of the academy, lcarned about
this fater. he was indignant: “They are not spaning people
at £ ohernoby L Al of this will come down on me...." Bul
then he had not been indignunt when they moved the
saplosionsprone RBMK into the Ukraine....

The heaps af sand were visible 1n the distance. The
sconle tram Mingranssiroy were digging under the
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reacior at more than ong place. They had already et fwo
wnnels. Then the coal miners would take over trom
thym

“They are digging under the concrete rall.” Yolodya
suid “They say that under the reacior 2 bottle of vodhy
costs | 50 rubles.... For decontamination,.. ™

“Let's g0'" | commanded Volodya. “Outside. you see.
the road up there, along the intake canal. Turn et on ™

Volodya mancuvered onto the road. We passed the
ORL750. The pointer of the radiometer jumped up 10
400 roenigens per hour. Thar was clears=the cyplosion
hod hurled fuel here. ANer about 200 meters. opposiie
the ORLA30. the pointer 10l hack 10 40 And sud-
denly.. Damn' The uneapecied. The road was blocked
obsiructed with comcreie blocks. There was no getung
through. And the roentgens were ticking ofl hike o clock
To the Ieft of the asphalt was the raviroad

“So now. Volodva, show us what vou can do Turn onto
the ratlrond track and afier abogt SO myiers on (hy
roadbed go off onto that concrete that leads 1o thy
ABK-| Forward'"

The Niva did not ket us down. And Volodya Jid himsel!
proud.

There were several armored personngl carners alongside
the ABK:L In the open space in front of the entrance
there was @ tormation ol saldiers. In front of the forma-
nwon. the ufficer was scolding his subardinates 1oe Vo
lating the rules of radiation Safety: they were sitting on
the ground. they were smoking. they wore sinipping 1o
the warst 10 get a suntan, they were drinking vondba and
so on. The officers and the soldiers wore not weaning
their breathing masks. which were hanging around thor
necks. The traming had been bad. and they were nol
radiavionsliterate.... Afier all, 1t was from those voung
lads that the next generstion would come. Even |
roentgen per sear vickds a SOpercent hikelihood of muia
ton....

“Volodva. you stay here awhile, | will he tast. Be sure
L0u Jo not go away, else | will be stuck here ™

Scizing the radiometer, | ran into the shehier 1vwas clean
there. Not even background. But stuifling. Full of people
Like 1n 2 bomb shehier duning the war. Desks and heus
alang the sices lor the personne! 10 rest. Outside. 8 group
ol those not on Jduty were plaving dominoes with
abandon. You could hear the clicking of the preces Hory
there were dosimetrsts on duiy. operators by the 1ol
phones who were in touch with the unit control room
and the stalT headquaners in ¢ hernobyl On the wall
there was & map of radiation rer dings at various places in
the industrial arca. But | dd not need it | had 1akon
readings. | went up 10 the second Noor of the ABK. Sident
and empiy, ook the crossover galleny 1o the Toth des el
ol the deacrator galienes.... Nowe=iast formard' A\l
target was the Unit 4 contral room. | had 10 sec the placy
where the tatal butte . of the eaplosion had been prossed



JPRSLEAOMB9
211 October 1989

10 sev 81 what level the pointers of the indicators of the
position of the control rods had become stuck. 10 mep-
sure the radioactivity a1 the control panel and nearby. 10
undersiand the kind of situation in which the operalors
had been working

A\l 2 last pace. almos' running | stared along the long
cornidor toward the damaged unil. [t was approximacsly
600 meters 1o the Unit 4 control room . Faster....

The radiometer showed | roenigen per hour. The needle
was slowly crawhing 10 the nght. | passed the control

rooms of the first iwo units. The doors were open. | could.

sce the silhoucties of the operglors. They were cooling
the reactors. More accurately. they were maintaining the
reaciors in the cooling mode. Unit 3. 1t had already
caught 1t from the explosion. The radioactivity was 2
roentgens per hour. | went further. There was a metallic
1aste 1n my mouth. The drafts could be felt. there was a
smell of vzone and fire fumes. Shards of glass broken by
the explosion on the plasticized rubber floor. The radio-
Gctivity was S roenigens per hout. A gap beside the room
ol the “Shala” complex—7 roenigens. Here was the KRB
control room of the second stage= 10 roenigens. As
though | was going through the passageways and cabins
of g sunken ship. To the nght. the door 10 the stairway-
clevator well. beyond 1o the spare control room. On the
left. the door 1o the Unit 4 control room. The peopie who
worked there were now dving at Clinic No 6 in Moscow
I went o the backup control room. whose windows
had been blown out onio the pile of debris=500 roent-
gens per hour. The glass broken by the expiosion
crunched and screeched under my heels. Back out' | went
into the Unit 4 control room. At the entrance. |8
rocnigens. 10 rocnigens at the work station of the SILUR
(0! Leomd Toptunoy. who was now dyving). The arrows
on the synchroindicators of the control rods were stuck
at a hewght of 2.2.5 meters. As | moved 10 the nght. the
radioactivity increased: 50-70 roentgens per hour. |
rushed out of the room and ran toward Unn |
Quickly...!

So. theie 11 was—the unthinkable had occurred. The
peaceful atom 1= ail of 1ts primordial beauty and tern-
fying power.. .

Volodya was at his station. The sun. (he blue sky, the 30*
temperature. The formation of soldiers in front of the
enirance had long ago dispersed. the soldiers were sitting
in the armored personnel carmers. Smoking. Two of
them had sinipped 10 the waist and were sunning. Youth
does not believe in death. Young immortals. This was so
obvious here. | did not restrain myself. | shouted:

“Boys. you are taking in rems unnecessarily' Is that what
they taught you 10 do”

A tow-haired soidier smiled. half-nsing on the armor
plating.

“But we aren't doing anything We are sunning our-
seives. "

“Let's go!”

Toward evening. on 9 May. at approaimaiely 2030
hours. a part of the graphite 1n the reacior began burning
2 vord had formed under the load that had been dumped.
and that whole cumbersome pile of 5.000 1ons of sand
clay. and boron carbide went crashing down. hurling an
immense amount of nuclear ash upward from bencath
isell. Trie radioactivity rose sharply ol the plant. 1n
Pripyate=n the 30-km zone. The rise in radioactivity
was even teit 60 km away in Ivankoy and at other places

In the darkness that had already come on. they 100k up
the hehicopter with difficulty and measured (the radioac-

vy
The ash fell on Pripyat and surrounding liclds.
On 16 May. | flew ofT 10 Moscow

Testimony of Yu.N, Filimontsey, deputy chief of the
Main Scientific- Technical Administration of USSR
Minenergo:

“After Chernobyl. we made a trip 1o the Ignalina Nuclear
Power Plant. In the light of the Chernoby! accident. we
checked the physics there and the design of the RBMK
reactor. The sum of positive reactivity coefTicients 18 sull
higher than at Chernobyl. in any case no less. The sicam
coefTicient is higher than 2 beta. They arc doing nothing
about 1. | asked them: Why do you not write through
channels” They replied: Whai 15 the use’

“Nevertheless. the conclusions of the commission con.
cerning reconstruction of all RBMK reaciors 1o improse
the safety are being ngidly enforced. Several official
results of investigations have been submitied 10 the
government. Including those of USSR Minencrgo. the
government commission. and Minsredmash. All putside
organizations have arrived at conclusions blaming
Minenergo: the cperators are at fault. and they do not
mention the reactor in any connection. Minencrgo. by
contrast, submitted more weighty and balanced conclu-
sions. pointing both 10 the fault of the operating per-
sonnel and also 10 the defective design of the reacior

“Shcherbina assembled all the commissions and sel
them 10 agreeing on a conclusion 1o be submitied 10 the
Politburo of the CPSU Central Committee.”

,

.1 am thinking about the dozens of those who died.
those whose names we know, and the many unborn. the
lives interrupted. whose names we will never learn. since
they died because of interruption of the pregnancy of
women irradiated in Pripyat on 26 and 27 Apnil.

By |7 May 1986, the VOK.i.R of USSR Minenergo had
bured with military honors in the Miiino Cemetery the
|4 men who were casualties in Lhe damaged unit on 26
Apnl and died in Mcscow's Clinical Hospital No 6
These were operziors and firemen. The dociors continue
the fight for the lives of the ather serious and less senous
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paticnis Siaft members [rom the headguaners of USSR
Minenergo have kept watch in the chinic, helping the
medical personnel

AL the heginming of the seventies. | was a patient here on
the Yih Noor in the ward ol Professor 1S, Glazunov. Al
that ume, the building added on the left side was not yet
inere The ward was filled with patients with fadiation
discase. Including some very serous Cases.

1 recalled Dima. o voung man about 30 vears old. He had
been irradiated while standing .5 meter from the source.
Mo had siood with s back 10 1t and @ bit of his right
wde The beam was directed downward. The shin, feet,
perincum. and huttocks received the mavmum offect,
He had seen not only the Nash isell. but its reflection on
the opposite wall and ceiling. Realizing what was
imvolved. he rushed 10 turn things off. He spemt 3
minutes under the conditions of the accident. Me ook a
ver sober view of what had happened. Me calculated the
approvimale dose he had recoived. Me armved al the
climic within an hour afier the aceident.

His temperature was 39, chills. nausea. excited. eves
glisiening. He gesticulated as he spoke. presenting what
hod happened 1n almost a joking manner. Bul very
coherently and logically. His jokes made everyone feel a
bit awkward. Alert, tactful. and patient,

The dov anter the acoident, they took bone marrow from
the panient at four points (the sternum. the liac bone,
hoth antenier and the left posierior). The average otal
dose laken by the entire organism was 400 rads. On the
dih-51h dav. lesion of the mucous membrane of the
mouth (sophagus and stomach. Ulcers in the mouth. on
the 1onguc and cheeks. the mucous membrane came ofT
in lavers. loss of sleep and appetite. Temperature 18-39,
excited. eyes ghistening iike those of a drug addict. On the
6th dav. lesion of the skin of the right shin, edema. a
feeling of bursting inside L. numbness, morphine pains,

About |4 bilhon cells of bone marrow were transfused on
the 6th day. They moved the patient 10 a sterile ward
with quanz lamps. The penod of the intestinal syndrome
hegan. Stool 25-30 times o day with biood and mucus.
Tenesmus. rumbling and overflow in the region of the
cecum. No food Laken by mouth for 6 days because of the
scvere lesion of the mouth and esophagus, 8o as not 1o
injure the mucous membrane. Nutrients adminisiered
intravenously,

Al the same time. slack painful blisters appesred on the
perincum and butiocks. The shin of the nght leg was
blue-violet, swollen, glisiening, smooth 10 the touch.
Eptlation (loss of hair) began on the | 4th day, and it was
also quite strange. All the hair fell out on the nght
side—~both on his head and on his body. Dima himsell
said that he was like an escaped convict, it was a kind of
gallows humor, but he did a great deal to cheer up the
other two who had been srradiated with him,

They had gone utterly limp. although the course of the
disease in them was unguestionably less severe. Dima
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would writg them humorous notes in verse, bul somg-
1imes he broke down and sunk into a sudden depression
For a very long time. he was irritated by loud ik, music
the sound of heels. Once he shouted at o woman physe
cian that the nese of het heels had caused his diarrhed
They did not allow his relatives 10 see him during the
first 3 weeks.

Afier 40-some days. his condition improved. and they
discharged Dima on the 82d day M sull had o deep
trophic uleer (not healing) on his right shin. He imped
badly. There was o question of amputating his nght leg 1o
the knee....

The second patient was Sergey. 29 vears old He ha
come from o scientific rescarch institute where he v d
manipuloted radioactive subsiances in 4 hot cell A
nuclear Nash had occurred because pieces of the sub-
stance were brought (0o close together

In spite of the vomiting that began immediately. he
calculated the approximate dose at 10.000 rads. In hail
an hour. he lost consciousness. They brought him b
plane in an extremely grave conditon. Temperature 40
edema of the face. the neck. and upper extremities, His
arms were so large that they could not measure his blood
pressure with the usual cufT. the nurses had 10 lengthen
it. He patiently went through the trepan biopsy and
punctation of bone marrow. He was conscious. Anernai
pressure fell sharply 54 hours afier the acoideni=io 2ero
Sergey died with acuie dystrophy of the myocardium
afier 57 hours....

The treating physician with whom | became fnendly 1old
me: “This was cssentially o death caused by the immye
diate effect of ‘the onizing radiation. Such patenis
cannot be saved: The ussue of the hean simply talls
aparnt, cut off by the radiation...”

The third patient, Nikoloy: 36 vears old. lived 38 dovs
This was unending terture: the most severe burns (the
skin came off in layers), pneumonia. agranulocylosis
What is more. he had extremely severe pancreatitis, and
he screamed out loud from the pains in the pancreas
Drugs did not help. He calmed down only alier being pul
10 sleep with nitrous oxide.

It was early spring. April it seems. Just like now in
Cherrobyl. The sun was shining, and it was very quiet «n
the hospital. | stopped in 10 see Nikolay. Me was hing
alone in the sterile room. Alongside the bed was the tabie
with sierile surgical instruments. on another 1able simb-
ezon, Vishnevskiy's ointment. furacilin, unciure of prop-
olis. sea buckthorn oil. stenle dressing forceps with a
little piece of gauze wrapped on it. All of this was 10 \reat
the denuded skin.

He lay on a high inclined bed. Above the bed was 2
framework of steel rods hoiding the powerful lamps so
that he wouid not be cold. since Nikolay was lving there
aliogether naked. The oil of sea buckthorn had made his
skin yellowish....
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But what s this” Nikolay Viadimir Provik.... As
mou!h evervihing had strangely and amazingly repeated
iselt Fifieen sears later. the same room. the same
inchined bed with the framework overhead. the heat
lamps. the quarz lamps wurned on by 3 imer

Viadimir Pravik was lving naked on the inclined hed
under the iron framework with the lamps. The enure
surtace of his hody had been burmned. it was difficult 1o
distinguish where 11 had beea burned by the fire and
where by radianion. it was all merged together. Mo
strous edemas outside and inside. Swelling of the lips,
the oral cavity. the 1ongue and esophagus.... The nucleur
pain s o special one. its insupponabic and unsparing. 1t
causes shock and loss of consciousness. The entire body
of the herow Nireman was wracked with the nuclear paimn
Earher, they had impecied him with morphing and other
drugs. which had curbed the pamn syadrome tor o ume
Pravik and his comrades were given intras ¢nous injegs
wons of hone marrow. They also revened intravenous
intusions of ¢atract from the liver of many ¢mhbros (o
stimulate aemopoiesis. Butl death was not retreating...
He had alreads had everything: agranulocviosis and the
intestinal syndrome and epilation (hair falling out) and
stomatitis with severe edema and extohation of the
mucous membrane of the mouth. .. But Viadimir Pravik
storealls withstood the pain and the 1orure. This Slavic
Mercules would have survived and conquered death of
only his shin had not been killed 10 11s tull depth

And 1t would seem that in such 2 state he would not cary
about the jovs and griels of the world. nor about the
Jostinies of his comrades He anes all was hamselt at the
cdpe ol Jeath But no' So long ax he could sull speak
N ladimir Pravik attiempied 10 learn what had happened
10 s triends from the nurses and physicians. how they
wore were they alive. were they still continuing the tight,
2 fight now lought against death. Me wanied them 10
fight. he wanied their courage 10 help him as well And
when in some inscrutable manner the news would still
gut through' he has died  he has died. he has divd ==
Lihe the ven breath of death==the physicians would 1wl
the patents that it was not 1n this hospital, that 1t was
somewhere ¢lse. in another hosprial. .. 1 was a he wld o
»ave 3 hig

And then the das came when it became clear Evenithing
had been done that upslo-daty 1adiation medicine was
capahie of duing. All the methods of risky and ordinan
therapy had heen apphicd 10 combat the aculy radution
sivhness hut in o saan Even the most regent growth
ravtors. which siimulate the reproduction ol blood cells.
Jdid not help. Becouse @ iving shin was also necussan
And Pravih did not have even a hittle preee of v 1 had
been entirely killed by the radiation. The radiation had
also hidled the mucous membranes. His mouth had dricd
ub Like and sorl. Pravik could not speak. he could oniy
gaze with his vses and also blink his evelids without
lashes, which had allen out. he could ook, and i hiy
ves sometimes there flashed ferent reluctanee 1o give
in todeath. Then, the inoer powers of resistance hegan 1o
woeahon and graduaily vanished. The Jdving began. the

disappearance of Nesh belore one's cves. Mo began 10
melt away. 10 dry up. 1o disappear. This was mummiti-
cation of the shin and tissues of the body that had been
killed by the radiation. With ¢vers hour and ¢veny day
the man was becoming smaller. smaller. smalier

Those who dicd==the blackened drivd up mummicse
had become as light in weight as children. .

Testimony of V.G. Smagin:

“In Moscow. 1n Clinie No 6 in Shohukinshasa Sereet, |
was first put on (he fourth and then on the siveh floor
The more serious patents. the firemen and operating
personnel, were on the vighth. Among them. the firemen
Vashchuk. Ignatenko. Pravik. Kibenok. Tuenok. and
Tishchura, the operators Akimoy. Toptunoy Per.
evorchenko. Brazhinik, Proskunahos. Kudnasvisey Pere
chuk, Vershinin, Kurguz, Novik ..

“They lay in separaie sienile wards with guanz lamps.
turned on several times 8 day according 10 8 schedule
The physiological solution which they injected into the
veins of all of us in the Pnpyal medical unit aticeted
many by Lifung their spiris. 1ook away the intonication
coused by the irradiatiof Patients with doses less than
400 rads felt best. The others (el only o b hetier thes
were wracked by severy pains n the shain that had heen
irradiated and burned by the fire and the sicum. Thy
pam in the shin and inside was evhausting. Milhing

“The first 2 days, 28 and 29 Apnl. Sushy Abimoy (o
10 our ward, dark brown from the nuclear sunhurn
soverely depressed. He hept saving one and the sanw

Cthing. that he did not undersiand why it had eaploded

Afier all, everything was going perfectly, and betore he
pressed the AZ hutton there had not been a deviation of
a single paramater. That tortures me more than the pain
he told me on 29 April. when he departed toreser ™

Testimony of LN, Akimoy:

“His parents and brother hept watch heside Sasha. Hy
and Sasha were twins. The brother gave his own bong
marrow (or the transfusion. While he could still talkh. he
kept repeating 1o his father and mother that he had done
evennthing nght. This tortured him 10 the veny ond He
also sind that he had no complaimis 1o make against the
persanngl of his shitt. They had done thar duty

“1 vistted my husband the day hetore he died At that
point, he could no longer speak. Rut there was pain in ins
eses [ knew he was thinking about that damned might he
wus reenacting cservihing inside himsel! over and over
agarn and he could not see that he was 1o blame. He
recen od 3 dose of TSN roentgens, perhaps even morg,
and he was doomed. He became hlacker and blacker, and
on the day he died he wis a8 black as o Negro. He was
charred ail over. He died with “ s eves open.
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Testimony of V.A. Kazarov, deputy chief of the VPO
Soywzatomenergo:

“1 visited Slava Brazhnik on & May 1986, He was a
young man of 30. | tnied 10 ask him questions about what
happened. After all. at that ime 1t was plain that no one
in Moscow knew anything. Brazhnik lay there all
swollen, dark brown. Me strained 10 say that his whole
body pained ternbly and that he was weak.

“He said that first there was a break in the roof and that
a piece of the reinforced-concrete slab fell at the O level
of the turbine hall and broke an oil line. The oil caught
fire. While he was trying 10 put il out and putling ¢n a
paich. another piece fell and broke the vaive on a
feedweter pump. They tumned that pump ofT and discon-
necied the loop. Black ash flew in through the break in
the roof.... He was in a very bad way, and | did not want
10 ask him any more questions. He was constantly asking
for something 1o dnnk. | would give him Borzhom
mineral water.

*“*The pain, pain evorywhere... The pain s ternble....

! did not know.' he said, ‘that pain could be so
termble....™

Testimony of V.G. Smagin:

“1 went 1o see Proskuryakov 2 days before he died He
was lying on an inclined bed. His mouth was hornbly
swollen. No skin on his face. Bare. Bandages on his chest.
Heat lamps above him. He asked constantly for some-
thing to drink. | had mango juice with me. | asked if he
waniad some juice. He said that he did, very much, He
was tired. he said. of the mineral water. A bottle of
Borzhomi stooc on his bedside table. | helped him 10
annk the juice from a glass. | left the bottle of juice on
his bedside table and asked the nurse to give it 10 him.
He had no relatives in Moscow. For some reason. no one
had come 1o see him....

“The SIUR Lenya Toptunov had his father on watch by
the bedside. He had already given his bone marrow for
his son's transplant. But it did not help. He staved at his
son’s bedside day and night. he wouid turn him over, He
was burned 10 blackness all over. Only his back was still
light<olored. He had gone everywhere with Sasha Aki-
mov, like his shadow. And they burned up identically
and almost at the same time. Akimov died on 11 May
and Toptunov on the 1dth. They were the first of the
operators 1o die.

“Many who were already considered to have recovered
died suddenly. Thus, Anatoliy Sitnikov, deputy chief
engineer for operation of the first stage, died suddenly on
the 35th day. He had had two transfusions ol bone
marrow, but it was incompatible, he rejected it

“Every day those who were recovering would gather in
the smoking room of Clinic No 6, and they were all
tortures by one thing Why did the exple: n occur?
They thought about it and conjectured. They sugposed
that the explosive mixture of gases could have built up in
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the cootant drain tank of the safety control sysiem. A
p T coulo have occurred. and the control rods shot vu!
of the rcaclor. As a consequence. & prompi-neuiron
excursion. They also thought about the 'uip’ effect of the
control rods. If the formation of sicam and the ‘tip’ etfect
coincided—=again @ runaway reacior and eaplosion. Al
some point. they all gradually came 1o the idea of a burst
of power. Bul. of course, they were not enuirely con-
vinced...."

Testimony of A.M. Khodakovskiy, deputy general
Girector of the preduction association
Alomenergoremont:

“By order of the 10p Icadership of USSR Minencrgo |
was in charge of the bunals of those who died from the
Chernoby! radiation. As of 10 July 1986. we had buried
28 persons.

“Many of the bodics were highly radioactive. Newther |
nor those who worked in the morgue knew this at tirst
later we accidentally ook a reading and found high
radicactivity. We began 10 wear suils impregnated with
lead salts.

“When it ‘earned that the bodies were radioactive. the
public, health siation demanded that concreie rafts be
made at the bottom of the graves. as underneath the
nuclear reactor. so that the radioactive luids from the
corpses would not go ofT into the groundwater. This was
impossible. blasphemous. we argued with them ,ora long
time. Finally. we agreed that the highly radioactive
corpses would be soldered into zinc caskets. That s what
we did.

“In Clinic No 6. 19 persons werc still being given tinal
treatment as of July 1986. 60 days after the explosion In
one. burn paiches appeared suddenly afier 60 days when
the general condion was fairly good. That was my
case.” Khodakovskiy pulied up his shirt and showed the
dark brown spots of indefinite form on his abdomen
“Thesc are also burn spots from working with radioac-

tive corpses....”

Al this point, | would like 10 stop and Quote excerpls
from an article by ithe Amencan nuclear scientist K.
Morgan. | would have quoted words 10 this effect by A
Aleksandrov or Ye. Velikhov. for example. members of
the academy, but they did not utier such words, Here s
what Morgan saxd:

*1t has now become obvious that there is no such thing
as a small threshold dose of ionizing radiation which
would be harmiess or from which the nisk of illness (¢ven
leukosis) would be oqual 10 zero.... Radioactive noble
gases (RBG) are the pnacipal source of irradiation oi the
population dunng normal operation of a nuclear power
plant. Krypton-85. wnth a half-life of 10.7 years. makes a
particular contnbutsoa.....

*1 would like 10 e~ sess great dissatisfaction with the
practice of ‘buamng’ and “scorching’ temporary repair
workers, whic's is rather widespread in the nuclear power
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industry. What 15 meant by this 18 the recruitment of
poorly instrucied and trained personnel for temporary
performance of ‘hot’ (radioactive) operations. Because
such personnel Jdo not undersiand the nsk of chronic
irradiation. radiation accidents can occur with high
probability. and they can inflict harm not only on
themselves. but others as well | consider the practice of
‘scorching’ personnel profoundly immoral. and until
such a praciice 15 repudiated in the nuclear power
industry. | will cease 10 be an active supporter of that
industry...

“Over the last 10 or |5 years. new data have shown that
the nsk of cancer in people affected by radiation 18
tenfold greater than we calculated in 1960. if not more,
and that there is no such thing as a harmiess dose...."’

And another judgment—that of Andrey Ivanovich Voro-
bvev. outstanding Soviet scientist. full member of the
USSR Academy of Medical Sciences. and a major spe-
cialist in the treatment of leukosis

“I think that humanity's medieval thinking must come
10 an end after this accident.

“There are a great many things that need 1o be reassessed
today. And although the number of victims of the
accident 1s limited. and most of the casualties have
remained live and will recover, what happened at
Chernobyl has shown us the scale of the disasier that
could happen. It must literally reshape our thinking.
including the thinking of every individual person. who-
ever he might be. worker or scientist. After ali. no
accident 15 acoidental. Which (s 10 say that we must
undersiand that the atomic age requires the kind of
precision with which rockel trajectones are calculated.
The atomic age cannot be alomic in just cne respect. It 1s
very imponant (o understand that people 1oday must
know. for example, what chromosomes are just as well as
they know what a four-stroke internal combustion
engine 1s. [115 not possible 1o live otherwise. If you want

10 live in the atomic age—create 3 new culture, a new
way of thinking...."

Testimony of V.G. Smagin:

“Nikolay Maksimovich Fomin, chief engineer of the
Chernobyl Nuclear Power Plant, was 2lso treated in
Clime No 6. He spent a month there. | had dinner with
him in a restaurant after he was discharged and not long
before his arrest. He was pale and depressed. He asked
me: ‘Vitya, what do you think, what will they do with
me? Hang nie” "Why do you talk like that, Maksimych™

| said. "Gather your courage, go through with it all 10 the
end....'

"l was in the clinic at the same time as Dyatlov for a
ume. Before he was discharged. he said: ""ney will try
me. That s clear. But if they allow me 1o speak and
listen, | will say that | did everything correstly.’

“1 met Bryukhanov not long before his arrest. He said:
‘No one needs me. | am waiting 10 be arrested. | wen1 to

the general procurator and asked him where | stood and
what 10 do...." "And what did the procurator sav™ “Wail
he said. you will be called.”

They arrestied Bryukhanov, Dvatlov. and Fomin in
August 1986

Bryukhanov was calm. He 100k into the cell with him
textbooks and reading matter 10 study the English lan.
guage. And he said that he had now been condemned 10
death like Frunze....

Dyatlov was also calm. restrained

Fomin lost his grip. He was hysterical. He inied 1o Ml
himself in his cell. He broke his glasses and cut his veins
with the glass. They noticed it in ume. The tnal was
scheduled for 24 March 1987, 1t had been posiponed
because of Fomin's diminished responsibility

| sought out and had a mecuing with Razim ligamosich
Davletbayev, deputy chief of the turbine shop of Unit 4
As | have already written, he was in the Unit 4 control
rocm at the moment of the explosion. He received mory
than 300 roentgens during the accident. He looked like o
very sick man. He was sutTer'ng from radiation hepatitis
His face was very swollen. His eyes did not look well and
were very bloodshot. But he bore up admirably He was
in good spirits and composed. in spite of his disabiliny
he was working. A brave man

| asked him 10 tell about what happened on that night o1
26 April 1986 He said that they had forbade him 10 talk
about the engineering. Only through the first depart-
ment. | said that | knew evervthing aboul the enyi-
neering. even more than he did. What | needed were
details abou! the people. But Razim ligamovich was
sparing: “When the firemen appearcd on the turbine
hall. the operating personnel were suill all there. During
the emergency operations in the turbine room. | ran of!
scveral times 10 the control room. and | reporicd 10 the
shift chief. Akimov was calm. he 1ssued orders siraight-
forwardly. When it began, cvervone cncountered 1l
calmly. Afier all, by the nature of our occuPatIon we were
ready for something like that. Not 10 such a degree. ot
course, but still...." [t was obvious that Davietbavey was
trying to speak within the limits of what the first deparnt-
ment allowed him. | did not interrupt him. He described
Aleksandr Akimov. his watch chief: “Akimov was a ven
orderly and conscientious man. Amiable and sociable. A
member of the Pripyat Party Gorkom. A good com.
rade...." He refused 10 give a characterization of Bryukh-
anov, He s2id: "l do not know Bryukhanov."

He expressed his opinion about the press. which had
printed stories from Chernobyl: 1t represented us oper-
atuing personnel as illiterates, almost villains. It was
under the influence of the press that all the photographs
were torn from the graves in Mitino Cemetery, where our '
tads are buried. They had spared only Toptunov's pho-
logreph. He was still quite young. As though he were
inexpenenced. They consider us villains. Yet the Cher-
nobyl Nuclear Power Plant generated electnc power for
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10 years. Not an easy way 10 make & living. as you know
You worked there yourself...." “When did you leave the
unit™ | asked. “At1 0500 hours. Acute vomiting began
But we still managed 10 do things: We put out the fire in
the turbine hall. and we dispiaced the hydrogen from the
generator. and we repiaced (he 01l in the turbine oil tank
with water. We were not simple operatives. We
rethought many things. But at (that point the train had
already left. | thought of the production process at the
moment when the replacements 100k over. And 1l was
already impossible 10 stop it. But we were not simple
operatives,...”

Yes. in many respects one can agree with Davietbavev
Nuclear operators are not simply operatives. In the
process of operating nuclear power plants, they have 10
make a large number of independent and responsibie
decisions, frequently very rnisky ones, in order 10 save Lhe
unit and 1o come oul of an emergency situation or
serious transient siate with henor. Unfortunately. vou
will never have instructions and regulations that
envisage the entire diversity of every possible combina-
tion of states and maladjusiments. The experience and
professionalism of operating personnel are important
here. 100. And Davietbayev 1s nght when he savs that
atter the explosion the operators displayed miracles of
heroism anc feariessness. They are worthy of admira-
on

But this after all was already after the explosion..

The Mitino Cemetery

On the first anniversary of the Chernoby! disaster. | went
1 the Mitino Cemetery to honor the memory of the
firemen and nuclear operators who had been killed.
From the “Planernaya™ subway station, it s a 20-
minute nde by bus No 741: an immense city of the dead
spreads immediaiely beyond Mitino viilage.

The cemetery is quite new, neal, the graves exiend over
«he honazon.

To the left of the entrance is 2 neat crematorium that 1s
faced with yellow ceramic tile and i1s continuously in
operation, black smoke sped from its stack. To the nght
of the entrance is the cemetery ofTice.

It 15 @ young cemetery. Trees planted on the graves have
still not reached full growth. In the spning, they are dark
for a2 preseni. they have not leafed out. At vanous
p'aces in the cemetery, flocks of ravens fly up ana land
on the graves, they are pecking away at the food left on
the graves—eggs. sausage. candy....

| walked down the main street of the cemetery. Some 50
meters from the entrance, 10 the left of the road, are 26
graves with white stone markers. Above each grave, a
small marble gravesione with gilt engraving: last name,
first name. patronymic, date of birth, and date of death.

The graves of the firemen, six of them, are covered with
flowers: vases and pots with living flowers, wreaths of
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aruficial Nowers with red ribbons and inscnplions on
them from relatives and those they worked with. On the
graves of the nuclcar operators. there arc not so man)
Nowers and no wreaths at all. The USSR Minstry of
Nuclcar Power Industry and Minenergo did not even
mention those who died on the anniversary of Cherno-
byl. Yet they were also heroes, they did everything they
were able. They showed courage and iearlessness. They
gave their lives....

But there are also those who lie here who were on the
scene of the tragedy that night by accident and who did
not understand the true importance of what happened.

Clear blue sky. sun, warm weather. The croaking of the
ravens taking off and landing on the graves. the main
street ol the cemetery streiching far away 1o the honzon
and people on that sirect, people going 1o the graves ol
those Jear 10 them.

The sounds of shots from automatic weapons were heard
not far from where the people from Chernobyl were
buricd. | looked in that direction. A platoon of soldiers
had saluted with kalashnikovs. A man who came up said
that they were burying a soldier who had been killed 1n
Afghanistan.

Gold siars were engraved on the gravesiones of the
tiremen. Here he Pravik, Kibenok. Ignaienko. Vash-
chuk. Tishchura. Tuenok....

There are no signs of distinction on the marble grave-
siones of the graves of the nucicar operators. Nor are
there the photographs which there had been at lirst,
Now. there remains only the photograph on the grave of
Leonid Toptunov. Sul! just a boy. with a r ustache,
round face. plump checks. His father erecied alongside
the grave a neat and beautiful little bench. It seemed 10
me that Toptunov had the grave most lovingly cared for.

Twenty-sia graves.... The heroic firemen rest in sin ol
them. In the other 20. operators of Unit 4. the eleciri-
cians. the turbine operators. and the adjusiers. Two
women--Luzganova and Ivanenko. who worked in the
militanzed secunty depaniment. One had been in the
passageway opposite Unit 4 and stayed on duty there the
entire night until morming. The other was in the
KhOYaT (spent nuclear fuel siorage) that was under
construction—-300 meters from the unit. And in these
graves there arc also true heroes. whose courage saved
the plant just as much as the courage of the firemen. |
have already spoken about them. Here they are: Vershi-
nin. Novik, Brazhnik. Perchuk—the machine operaiors
in the turbine hall. who extinguished the fire inside. the
fire whose spread would have hac horrible consequences
for the entire nuciear power plant.

As far as | know. they have not been recommended for
awards. Nor has any award been given to Valeriy
Ivanovich Perevozchenko. reactor shop shift chief, who
did cvervthing possible and impossible 1o save his sub-
ordinales, to get them out of the zones of high radiation,
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Nor Anatoliy Andrevevich Sitnikov. Jeputy chief engi
neer for operations of the first stage. who had not spared
his life in order 10 understand what actually had hap-
pened 10 the fourth reactor. Nor Georgiy lllanonovich
Popov. vibration adjusier from Kharkov. who 15 lving
here and who happened 10 be there entirely by accident
bul he did not leave the turbine hall and in every way he
could heloed the turbine operators 10 put oul the fire in
the tv >ine nall. Although he could have left and
remained alive. Nor has there been an award for the
electncian Anatoliy Ivanovich Baranov, who along with
Lelechenko localized the emergency situation with the
electncal equipment. replaced the hydrogen in the gen-
erator, supplied power 10 Unit 4 when the gamma rays
were raging

Lelechenko 1s buried in Kiev. He has been awarded the
Order of Lenin posthumously

There is one thing more to be said about awards. The
material on awards 10 the nuclear operators. alive and
dead. was prepared under a cloak of silence. Why” one
asks

| walk by the graves. | stop for a long time by each one
| lay flowers at the gravestones. The firemen and six
nuciear operalors died in homible pain during the penod
from {110 17 May |98¢. They received the highest doses
of radiation. they took in more redionuchdes than
anvone eise. their bodies were highlv radioactive. and. as
| have written aiready. they were buned in soldered z2inc
caskers. That was required by the public health depart-
ment. and | have thought about this with bitlerness
since they have prevented the earth from doing its last
Job—=turning the bodies of those who died into Just. This
damned nuclear age' Even here. which has been the
ending place for human life since ime immemonal.
traditions thousands of years of old are being violated
Even bi nal in a human way, commitment 1o the earth. is
impossible - So. this 1s what it has come to....

But still | say 1o them: May vou rest in peace. Sleep
peacefully. Your death has stirred people up. they have
come if only an inch out of their lethargy. out of the
blindness and grayness .f doing what they are told....

Lot us bow our heads 10 them—=Chermnobyl's manyrs and
heroes

So. what 1s the main lesson”

The main lesson is a sense of the fragility of human life
its vulnerability. Chernobyl demonsiraled man's omnip-
otence and helplessness. And 1t issued a warning: Do not
become intoxicated with your omnipolence. man. do not
play jokes with it. For you are the cause. but you arc also
the consequence.

In the end. 11 15 this that is more painful than anvihing
Those chromosome threads severed by the radiation.
those genes killed or mutilated. those who have already
depaned into the future. Departed, depaned ..

May 1987
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b NUCLEAR REGULATORY COMMISSION
% WASHINGTON. D. C. 208686
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January 18, 1390

T0: ALL LICENSEES OF OPERATING REACTORS, APPLICANTS FOR OPERATING
LICENSES, AND HOLDERS OF CONSTRUCTION PERA'TS FOR LIGHT WATER

REACTOR NUCLEAR POWER PLANTS

SUBJECT: REQUEST FOR VOLUNTARY PARTICIPATION IN NRC REGULATORY IMPACT
SURVEY (GENERIC LETTER NO. 90-01)

In 1961 the NRC conducted a survey of utility views of the impact of NRC
regulatory programs and initiatives on utility operations and resources,
As a result of that survey, the NRC made a number of changes in f{ts
organization and practices. To essess the effectiveness ¢f those changes
and to inquire into the impact o' current NRC practices, the NRC recently
conducted Regulatory Impact Surveys at 13 utilities throughout the country,
At each of the 13 utilities, serior managers from NRC headquarters and
regional offices held group discussion sessions with a wide spectrum of
inaividuals from the operator ani engineer level up to senior corporate
manajement. The NRC is currently evaluating the information gathered from
th.se discussions to determine what changes, 1f any, should be made to the
%?C's regulatory approach to enhanzing the safe operation of nuclear power
plants,

In order to augment the information gained from the survey of 13 utilitfes,
the NRC is requesting that nuclear utilities, on a voluntary basis, complete
the questionnaire provided in the enclosure to this letter. The purpose of
this questionnaire is to provide the NRC with insight on the time which key
nuclear power plant managers spend in responding to the various operational
(or construction) inspections and audits (including those conducted by the
company itself) that are imposed upon them.

Your voluntary submittal of the completed questionnaire b{ March 1, 1990
will be greatly appreciated. Input from a broad base of licensees 1s needad
to ensure that the results of this survey are representative of conditions

across the industry. The information provided will not be directly associated

with a particular nuclear power plant. A copy of the final survey report
will be provided to you upon completion.

This request is covered by Office of Management and Budget Clearancc Number
3150-0011 which expires January 31, 1991, The estimated average burden
hours 1s 60 person hours per licensee response, including searching data
sources, gathering and analyzing the information, and the requested reports,
Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to

the Information and Records Management Branch, Division of Information Support

9664420278

,3\}'



services, Office of Information and Resources Management, U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555; and to the Paperwork
Reduction Project (3150-0011), Office of Management and Budget, Washington,
D.C. 20503,

Sincerely,

peE

mes G, Partlow
Associate Director for Projects
Office of Nuclear Reactor Regulation

Enclosures:
1. General Instructions/Questionnaire
2., List of Recently Issued

Generic Letters
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ENCLOSURE 1
NRC Regulatory Impact Surve
Beneral Instructions

Instruction

A separate Questionnaire Sheet should be completed for
each of the following applicable types of operational/
construction inspection, audit or evaluation:

OSHA

00T

State/Local Authorities
NRC-Required QA Audits
Other Self-Assessments
Other (Specify)

- NRC Team Inspections

- Other NRC Resident,
Regional and Headguarters
inspections/audits

- INPQO Evaluations/Visits

- Insurers (ANI)

- ErA

pased upon actual experience over the past several years,
about how often is each of the activities identified in
Item #1 conducted? Answers need not be precise, but
should provide general statements of recent experience,
such as "Two NRC Regional Office Inspections per Month" or
"INPO Plant and Corporate Evaluations every 18 months."

Provide a brief description of the operations/construction
areas which are reviewed by the various activities. These
descriptions need not be provided for NRC inspections and
audits, INPO Evaluations, and NRC-required QA audits.

Provide information on the extent of the inspection, audit or
evaluation in terms of the typical size of the review group
and the length of time required to conduct the review. For
example "NRC Regional Office inspections typically consist

of two inspectors who are onsite for one work week."

This question seeks information on the extent to which the
available time of key menagers is necessarily devoted to
dealing with each of the specific review activities 1isted in
Item #1. For multiple positions, such as Plant Department
Heads, provide an average annualized percentage for the group
and the number of Department reads included.



NRC Regulatory Impact Survey
Juestionnaire Sheet

Type of inspection, audit or evaluation:

Based on actual experience over the past several years, about how often
is this activity conducted?

Operations/Construction areas covered:

Extent of the activity (how many people, for how long)

Approximate percentage of total time (on an annual basis) which the
following managers must spend in diirect involvement before, during, and
in response to the activity described in Item #1.

a. Plant Department Heads (number involved)

b. Plant Manager

Corporate Department Heads (number involved)

Corporate Vice Presidents _ (number involved)

Chief Nuclear Officer
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LIST OF RECENTLY ISSUED GENERIC LETTERS

Generic Date of
Letter No. Subject Issuance Issued To
8923 NRC STAFF RESPONSES TO 10/23/89 ALL HOLDERS OF
QUESTIONS PERTAINING TO OPERATING LICENSEES
IMPLEMENTATION OF 10 CFR AND CONSTRUCTION
PART 26 - GENERIC LETTER PERMITS FOR NUCLEAR
89-23 POWER PLANTS
89.22 POTENTIAL FOR INCREASED ROOF 10/19/89 ALL LICENSEES OF
LOADS AND PLANT AREA FLOOD OPERATING REACTORS AND
RUNOFF DEPTH AT LICENSED HOLDERS OF CONSTRUCTION
NUCLEAR POWER PLANTS DUE TO PERMITS (EXCEPT BYRON
RECENT CHANGE IN PROBABLE BRAIDWOOD, VOGTLE,
MAXIMUM PRECIPITATION SOUTH TEXAS, AND RIVER
CRITERIA DEVELOPED BY THE BEND)
NATIONAL WEATHER SERVICE
(GENERIC LETTER 89-22)
89-21 REQUEST FOR INFORMATION 10/19/89 ALL HOLDERS OF
CONCERNING STATUS OF OPERATING LICENSES
IMPLEMENTATION OF UNRESOLVED AND CONSTRUCTION
SAFETY ISSUE (US!' KEQUIREMENTS PERMITS FOR NUCLEAR
POWER REACTORS
89-20 PROTECTED AREA LONG-TERM 09/26/89 ALL FUEL CYCLE
HOUSEKEEPING FACILITY LICENSEES
WHO POSSESS, USE,
OR PROCESS FORMULA
QUANTITIES OF
STRATEGIC SPECIAL
NUCLEAR MATERIAL
89-19 REQUEST FOR ACTION RELATED TO 09/20/89 ALL LICENSEES OF
RESOLUTION OF UNRESOLVED OPERATING REACTORS,
SAFETY ISSUE A-47 “SAFETY APPLICANTS FOR
IMPLICATION OF CONTROL OPERATING LICENSES
SYSTEMS IN LWR NUCLEAR AND HOLDERS OF
POWER PLANTS" PURSUANT TO CONSTRUCTION PERMITS
10 CFR 50,54(f) FOR LIGHT WATER
REACTOR NUCLEAR
POWER PLANTS
89-18 RESOLUTION OF UNRESOLVED 09/06/89 ALL HOLDERS OF

SAFETY ISSUE A-17, “SYSTEMS
INTERACTIONS IN NUCLEAR
POWLR PILANTS

OPERATING LICENSES
OR CONSTRUCTION
PERMITS FOR NUCLEAR
POWER PLANTS




