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1 May, 1979
Nuclear Regulatory Commission
1717 K St, N, W,
dashington, D, C, 20555
Attn: Mr, Joseph M, Henry, Chairman
Dear Sir:
Please tell me if onm of the modifications being ordered or
authorized for the TMI and similar PWR designe is the addition
of interlocks or alarms, or at least indirators on the auxiliary
cooling system wvalves that were left shut off,

If not being done, why not? This seems to be such an elementary
thing to do to avoid problems of the type that occurred,

Yours very truly,

B

R.( W, Johnson, P, E,

8003170/0g
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Evcrybody knows that the greatest ““catastr sphe’ in the
Nstor, of nuclear power resulted in zero dead zero mmjured and
gero diseased, but ot everybody can sec throwgh the four hig
fraud: pramulgatad by the media and by the | olinaans cater
ing Lo them

‘b wac a close shave;
averted ' This 1s two frauds in one
tame when a mchidown was close 1
unes of defen<e and would not hasve
mahunctions had occurred  Second, a mel
have heen the end of the world either  The purpose
sament building 1s 10 contain radioactivity a/rer a meltdown
nas taken f‘.b\(‘ and even if it, teo, tails there would still have
 be a very unusual weather situation betore there could be
Wrge <calc ks of Life

The third fraud is “*Saentisis told us that an acadent like
this 1s virtually impossible, but now 1t has happened " W hay
sciepticts have heen saving, and continue to say. 1s that there 1
an euiremely bow probability of a nuclear acadent with massive
s of ((fc Thi wruer, for exampic, does not have 10 re-write

swlitary Kne of Ws book The Meu/th Hazards of Not Gomg
Ngveur, and does not hesitate 10 recomimend 1t (0 those who
wigh) (o wpderstand why the zerc death toll at Harnsburg was
L2l m«:) tucky '* Polticians who now pretend to have
begp duped into thinking that a nuclear acaident, especially one
with nu Jos: of hie, was impossible, not only falsely claim that

wa: only narrowly

t. there

a meltdown
Fu
was held off by several

set 1in even it further

neser was a

wn would aot

f the con

th»y were told engincers are infailible and mechameal tan
nrheard of, but in effect they now pomp v proclaim tha
th v were duinb enough to beliey

The foursh f-avd s that “*The much touted sale ruards failed

on Three Mile sund.” They did not. Nudlea atety 1
based otk or ar gadget. but on two principles by which to
contain any unforeseen events that might occur One 1. the
defen.c in depth, a multi-lavered svstem of defense belts
aroun ! the wnlyv danger point, the reacton
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ThewG}and Disaster: Wl;zvvno casualties?

I'he two major bulwarks of this defense are the Emergency
Core Cooling System and the containment building. Both were
the main targets of the anti-nuclear obstruchenists, and botn
performed superbly  Every honest scientist and every informed
citizen will be reassured by a defense system that stood up to a
freakish senes ol five independent, hornble failures and
human errors under the most aggravating conditions

The second principle of nuclear safety 1s the slowness of a
nuclear acadent. Had more defense hines been penetrated (or
had thoy as betore, been dirabled by error), more  oun t
termeasures, up to and including evacuation, could have been
taken. A meltdown, which 15 nor the last hine of defense, takes
many hours and gives plenty of advance warning. Alas, it was
this very advantage of show evolution (6 davs) that enabled the
cannibals to fan the hystena to fever pitch

Worse than the trauds, perhaps, was a stupendous omission
¥45 MW s alot of power, and when much energy 1s pent up, it
is always dangerous. But nobody compared the dangers A
dam breab can kil 100000 people i a matter of minutes
Where is the first, second, and seventeenth dam when the firs
faills” What kind of emergency —ooling do the LNG unkchh
docking ¥ miles from dowiiiown Boston have® Where are the
evacuation plans wher a gasoline retinery blows up’

No one died at Harnsburg, and no one ever came close 10 it

But generating elecirig power by fossil fuels kills some 20,000
Americans a vear by air pollution, transportation and n-
dustrial diseases. There will now be a few more degd. injured
and diseased added 10 that toll because TMI Unit 2 no longer

the power that is safer. And already the media, and he §
politicos who cater 1o them, are calling for that toll 10 increase
by slowing, o1 even stopping, nuclear power

Predictably, those who opposed the safest form of power or
the grounds of oppose it even more now that ns safer
has been vindicated 1in battle

But the big battle 15 vet to be jo0ined” Will human
relhgence. will human decency . survive the concerted onsiaugh
ol the brainwashers?

delivers

vafety

......................................O....Q...O....

HOW 4 PWR WOKAS

.............."....................................
A Prossunized Water Reactor s 2 sressure cooker mwhich hg
bewr fuel heats water 10 above he boiling pomnt but keers 1t
::nd. he water 1s pumped 10 a heat exchanger which generates

the ste.m for the turbine. (see fig verleal) The nudlear
chan reaction can be anstantly erminaied by mserting the .
trol rods o the core 1o imterrupt the Now o nevtrons
Howeve: . the fission products in the fuel rods will conunue 1
grneralc heat al about 1 to 2% of the capacity heat. 1t 1< th
remdual hewi that 1+ wlumately responsible tor the only danger in

reactors of ail types if 15 not carried away by the woling water

Shou'd the water leak out from the reactor vessel. there are
seversl nrovisions to replace it, most important of which s the
Fmorgen y Core ( ooling System (LCCS) which will inject water
amier b uh pressure w ' oindencndent puoips from an ndepen
dei po ver supply (nc hown on hag

It the ECCS fails, and the core remainc uncovered for a pro-
longed period the fuel mav eventually melt, may melt the fuel
assembly, and may siowly melt through the steel reactor vesse!
(X 10n+ hick), and through the concrete loor into the ground,
where 0 would <ohdify (up to 100 ft below the surface) when the
muoiten goo produces less heat than is transferred te the ground
I the event of such a meltdown, the containment dome. a

issive structure o1 710 10 ft thick. heavily reinforced concrete
1S intended to contain the radioactive gases and volatle pariicie

tis exiremcely unbinely that they could get out of the contam
ment building. but even it they did. there would have to be an
version keeping them close 1o the ground, and a genthe wino
biowing them into a populated center before there wouw L8
massive loss of hie
...Q.Q........C.............P..O.....”..“.‘.m...

HOW IT HAPPENED

..O.Q...0....0.....0................l0......0...“..

What appened art Three Mile Island (M1 ic thie
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At4am, onMarch 28, when the R4S M\ reactor wa- run
mng at 98" capacity, there was a malfurction in the feedwater
flow on the turbine side. Both awxiliary pumps tried 1o take over
automancally, but (in violatnon of NRC regulatnons) ghe vals

< been lett shut so no warer could got through The turbines
tnpped (wen! out of service) automatically and normally O the
reactor side, the loss of the heat sink in the steam gencrator
resulted in an ncrease in temperature and pressare, which
generated o reactor top signal, the reactor “scram’™ (instant n
terruption ot the chain reaction by full insertion of the control
rods) occurred automanically and normally

Increased pressure should be handled by the prossunizer
steam cushton and relief valve (just as in a houschold pressur
cooker). It was, and the rehel valve worked normally, but o
stuck and faled to close — a second failure, and one that caused
much further trouble

The steam ewcaping from the reliel valve goes into the relici
Wk where it 1s quenched in cold waier. But when the relie! valve
saved open, the steam was followed by water and forced out the
rupture dicks (that's what they are for. As with freeze plugs in ar
automobile engine, it 15 better to lose the plugs than the
machine). A path was now provided for the water to leak ou
from the pressure vessel through the pressurizer and the «
open relief valve to the Nloor of the containment building, and
the water began flowing out. As soon as the pressure and the
waier level dropped, the big moment 1n 22 vears of nuda

power history had come: The first occasion for the Emergency
Core Cooling System to be activated in a real emergency

It would never work, the Kendalls and Naders had been vell
ing. the stearn wouldn't let the water in, the tests were on too
small a scale, thuy were nothing but staged theatrics and com
puterized eyewash

Now the big moment had come Within seconds, years of
anti-nuclea propaganda were shattered as the £CCS came in
automatically, nstantly, rehably, unobstructed by Kendall's
kinky concoctions. It can take bigger holes than an open relief
valve, mjecting water much faster than it leaked out through the
stuck valve in the pressurizer, so that water and pressure were
restored almost immediately and everything would have been
OK —- if the operator had realized that the water was leaking out
through the relief valve (which could have been closed, or failing
that, there are provisions for putting the ECCS into a closed cit
cuit puriping the water through the sump back into the reactor).

Instead, he did what amounted to lighting a third match in a
gasoline refinery: He switched off the ECCS. (Don’t blame him
with hindsight — yet He may have been fooled by corract, but
misieading pres.urizer readings.) The water again leaked oul
through the open valve, but this time the ECCS had been dis-
abled, part of the core was exposed, hydrogen was produced in a
reaction between the zirconium cladding and water a: high
temperatures, and by the time the open relicl valve was detect =
and closed, and water restored to the vessel, the now famous
Rhydrogen bubble had coagulated It allowed only slow circula
Qon of the cooling waier and slow reduction of its temperature

L9
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(turning the pumps on at full power would have risked damaging
them severely, and there were many saler options open).

In the meantime, a fourth match in our analogous gasoline
refinery had been lighted: The radioactive water on the contain
ment floor was pumped automatically into the take-up tanks in
the auxihary building and — fifth match! — overflowed them
Whether this pump came on by a fishy coincidence (5.8 min
after the ECCS had been activated), or by a design error that
f o to test the water for radioactivity (for example) is no
~nown to this writer. But once again, there is defense in depth
even here: The filters in the drains let out virtually no radioactive
matenal other than Xenon, an inert gas that reacts neither with
the filters nor with the human body and does not give it an inter-
nal dose (sec below).

Tre final mishap occurred on Friday, 3730, when the water
was pumped back into the containment building (where it should
have staved harmlessly all the time), some water was spilled, giv-
mg nise 1o a puff of radioactivity. It resulted in a minuscule dose
in Pennsybhvanmia. but gigantic headlines in New York (both ar.
discussed below)

AR R R R R L L R R R T Y
SAFITY PRINCIPLE VINDICATED
LA AR A A L A R R A A L A L L L L R R R L )

There are no second and third chances in any other large-scale
energy facility; but on 3MI, atier a chain of five independent,
hair-raising tailures, there were plenty of backups before a
meltdown was even close. But what if everything else had failed
and a mehtdown had actually taken place?

It would have taken hours for the pressure vessel alone o
melt, during which time the neighborning population could have
been evacuated, just in case the containment building would
have cracked and let out radioactive gases.

But in all probability it wouldn’t have. What makes us so con-
fident?

An ntem that the Pulitzer-nrize hunting scaremongers had
missed At 2 p.m. on 3728 the instruments in the containment
buillding recorded a pressure sprke, which was almost certainly a
hydrogen  explosion. While the would-be reponters were
speculating about an explosion of the hvdrogen bubble inside the
reactor vessel (wheie there was little or no free oxvgen, and no
possibility of a spark to set it off), an explosion had already
taken place in the containment Why would the building that
withstood the explosion (it must also withstand a 300 mph hur-
ricane and the impact of a jetliner at landing speed) fail to con-
tain gases at much lower pressures?

But the defense in depth, which kept a meltdown remote at all
times, is only half of the principle of nuclear safety The other
nalf 1s the slownie s with which the dunger approaches, giving the
defenders ample time for countermeasures. Within hours, the
industry had flown in teams of experts; one such team engaged
in almost Naderite “what-if"" fantasies. What if the pump fails?
We use the other primary loop (our figure shows only one of
two). What if that fails, too? We have the ECCS. What if both
loops fail because the power fails? We have a diesel stand-by
generator. What if that fails, t00? Let’s fly in ancther. And they
did

There 1s not just the defense in depth; there is also the time 10
bolster 1t in the places where it might grow weak On both
counts, nuclear safety hz . withstood a test in the field, under the
most aggravating conditions, with plenty of resilience to sparc

Yes, there will be a lot of recriminations and rethinking in the
indnstry . We will want for the full explanation bafore jumping to
conclusions about human failures, design errors or even darker
possibihitics. On the other hand, the incident revealed at leas:
three highly reassuring items:

® The ECCS has now been tested under “*battlc conditions’
and came through with flying colors

® The containment building, which is meant te contain

‘wdioactive gases after a n.:ltdown, withstood a hydrogen explo
sion.
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assumed 1o ni,
"posed (painall, i \
hours, ¥ hour, and 6 (six!) hours, 1 pectively. No doubt the

posed parts of the fuel rods will be mund badly damaged, ben
and burst; but they did not melt (almost no uranium was fous!

Wi the water coming out of the core). The Rasmussen Report was

wrong here, after all, at least for this type of zirconium core: It
was far 1oo pessimistic
..............C.....................................

RADIOACTIVITY
........'............I........0.....................
The sum total of radioactivity released in the Marrisburs
Grand Disaster was 80 millirems (official testimony by HEW
Secretary). That is as much additional radiation as acertain hind
of person would receive by moving trom Pennsylvania into th
editonial offices of this newsletter (elevation 7.200 {1 in Ilu ore
rich Rockies) for less than a vear. What kind of person? The
kind that stood naked near the plant 24 hours
tire episode

But that is not all, for rems alone do not tell the whole story
Practically all of this was due 1o Xenon, which i< inhaled and
beeathed out again without reacting with the body How about
lodine, which gets into the food chain and lodges in the thyroid
gland. possibly causing thyroid cancer? The level of iodine a
tivity was 1720 (one twentieth!) the ley resulting in Pem
sylvania from the fallout from the Chinese bomt tests i 197¢
(when all those protest demonstrations were held against Red
China by the Fondas, Nade ind Ellsberes, remember?)

This tune the 1odine level in milk was only 22 picocuries hit
(nC/1); the EPA and NRC start kicking when 1 reache
pC/L Patients given radiooding in diagnostic tests leave
hospital with up 10 30 millicuries (30 bilhon pC) in their bodic
and radiate a lot more than the milk “affected’” by the Penn
svivania non-cisaster. Not long ago. a lady who Wds given such a
test weni on vacation with her husband inmediately aticiag d
He was given a dosimicier by researchiers of the U, of Mich, t
see how mudch radiaton he would absorb trom his wile (e
it in the first two Jdays). After they returned, his dosinicter wa
read: 2.5 rems! That s 12 times more from his wife than the
“victins”" in Pennsylvama received from the reactor in all of the
“nuclear nightmare

And we are still talking about iodine given t

' gay lor the ¢en

healthy pat

Patients with cancer of the thyvroid £IVen up to .2 cunes, or
SO bilhon times more than is f .~ ‘n a guart of *“‘¢on
tawnmated™ mulk

But the most important compuanso mulk before and
after the Grrand Disaster There was no =-cant change

In Tact. the milk imbibed by William Penn was only shightly

less radioactive than it s now
........‘...........................................

THE PRESS

.....O...'.......................................OOO

the clectronic media nmnn;\ul.. the wire services, the dail
press, and the bovs from Shime and New s peak had a held day
Fypial Fime not only gave a false ~l\'r\ ol what had hap
pened, bul s reporters do not even understand the principles of
a healthy reactor ' The reactor and primary loop,” they serib
bled, *“*arc shielded by a thick containment dome which should

provant the venting of any radioactivity into thie atmospher

as long as a meltdown does not occur.” And the pul pose of
patachute, they might have added with their ogi
munes |

. 18 1O preven
¢ the pilot as long as he remains wside the plane

Hut the boys fiom Shme and Newspeak are not mercly
technologically e impetent, they flunk even as journalists 1 ke
Timvestigative”” reporiers Bernstein and Woodward, they know
orly what is handed 1o them 1y Deep Throats on a silver placte
What they missed was no Yeos than a hy ogen explosion (we
abovey hinding oui would have taken all the brilliant n
vestigative wils ol reading (he NRC Bulletins

K\

AL
L

Y P 1

NUKE LEAK
GOES OUT
OF CONTROI.

]-(ld~ to probe nuke .
"qg:?;

Point
e - leak at b‘dlan ; e ¢
» " '“ou) " “ e : 0(‘“‘ .‘2 -

37 b‘.‘-"‘ h.r‘ e _

W March The “leak’ at Indian Powni was 10 xalons of waier, which had 1§
200 and salad ol 4900

« I, whiskey ha
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Was there nobody 10 save the good name of the US press?

Oh ves, there was The one remaining standard bearer of
\merican journalism, the National Enguirer. As we go 10 press,
we undernstand that s 4724 issue will poeint out 1o its 20,000,000
readers how the Amerncan people were hoaxed by a vicious and
IR ant press

Lhe Nanonal Fnquirer!

Some day Tom Wicker and Jack Anderson will measure upto
i
....O........................'..........‘0.......‘..

THE POLITICOS
.OO.........O....00.......O.........f.....‘.....@..‘
ything more despicable than the press, it was
the poliicians catering to 11, Yes, there were exceptions: Rep
Ron Paul of Texas' 22nd district, for example, went on record
immediately in detense of nuclear powsr (“*As & physician
stronghy: concerned with health and safety, | prescribe more

iclear energy, not less tor the people of our country " See
Congressional Record 3°29°79, p.E14i9)

In contrast, most other politicians were quick to sense that
votes were to be had for as cheap a price as human lives, to be
endangered by tar less saf power sources ludnu the pa\l
predictably  enouy was Governor Jerry Brown oul, who
reached a new lov in poliacal cynicism: He publicly demanded
the shut down ot Rancho Secco nuclear plant, privately know

|

L
1
1

I there was i

g oniy too well that his state cannot do without the power from
a hvdroclectric dam that could kill more than 100,000 people if it
fai but of course it will not fail, not until the next earth-

Gulahe Jerry Brown lor Ph\ld(""'

W hat with the new ethics, politicians can no longer be bough!
\h, but what about a modest sum of dead, crippled
and diseased” There is an off-chance that some pols are too dull
witted to real 1 n.... nuclear powei replaus more dangerous
POW ST SOUTCe It at least two politicos, Rep Udall of Anzona
and Sen lLu« of Colorado, are n a different class. Far be i
from us 10 bat for the intellectual brilliance of these * <o
hosorable membors of the body politic (Hart, as MeGo.ern’s
caiupdign manager i 1976, managed the biggest disaster in the
hisiory of Us presideniial elections), but as chairmen of congres
Stonal comnitees irvolhved 1n nuclear safety they might have
doue a ittle homeaogl

Amvon s aven sligatly fanuhiar with the risks of nuclear pow.t
and thos Cvacuation thears attad ks of the elderly, waffic ac
Cidents <o knew on Sunday, 471, whai the odds for either
were, and af Hart did not know. he could have found our from

Tor money



e imteragency team of specialists of HEW, EPA and NRC far
mare emsily than we did Their figures were these Expected
cancer deaths among the population in a S0 mile radius over the
entire lifenene of tha! pupulation (now dying of cancer at the
fate of 3,892 year): 0.36, or to the nearest integer, zero. Ex-
pecesd demths in the evacuation of the population in a 20-mile
(mot S0-mvile') radius: S 4, or to the nearest integer, five

Sen. Hart had no authority 10 call for an evacuation. but he
&d the next best thing On TV, identified a5 chairman of the
subcommittee for nuclear regulation, he pompously Znnounced
that he would immediately evacuate hus tamuly of ut lived in the
arca.

After all, it was ony S human lives Why should they not
pensh for the greater glory of Sen Hart's political ambitions?

(Incidentally, if Hart wanted 1o reduce the dangers of low
level radiation for his family, he could do so: He could evacuate
them from mile high Denver to Harrisburg )

Sen. Edward Kennedy, who knows that politics come before
health. rushed into hearings of fus Subcommittee on Health with
indecent speed to make pohtical hay before ansbody else. Ax the
incomparable Victor Lasks said i a samnple of his repartee to a
scaremonger phoning his radic show: “More people died at
Chappaguiddick than at Harrisbur, g

...............00..0..............l...........'.....
THE PSELDO SCHENTISTS
C............0......................................

But there are even lower depths below the sewer of journalists
and politicians who put ideology above human lives. There 1 a
handfu! of ex scientists who do the same thing. but without the
defense of ignorance

Following the Harrisburg incident, Prof G W ald penned his
most vicious article yet. Charging dehberate deception by the
nuclear industrnies, he makes statements such as thee “[Plute
mum| is perhaps the most toxic substance known It vou were
to inhale a milhigram, vou would be dead f massive fibrosis of
the lungs within hours ™

Coming from most other people, such state nents would pro
bably be regarded as hilarious blunders. Cominy froni a Nobel
Prize winner in physiology and medicine. we fail 1o <e how they
can be interpreted as anvthing but a deliberate lie, (¢ have
commented on the tovicity of plutonum before: as tor fib, asis,
we checked with a health phyvsicist who studies the brological et
fects of plutonium: When 1.6 mg of it is inhaled by dogs, the
first signs of fibrosis appear after 300 (o 400 days.)

Another ex-scientist who kept shouting 1 told vonu so!™* Just
&s soon as every predictior he had made was shattered, was our
old acquaintance Prot Henrv Kendall. He had built a lucrative
carcer on the alleged malfunction of the ECCS: within hours of
the news that it had functioned perfectly and at a time when he
knew (or certainly could have found out) that there was no im
madiaie danger of a massive releas® of radioactivity, he called
for evacuation of the population, with its inevitable fatalities. In
ar interview given to the National £nguirer, he not only painted
a meltdown with horror stories of 100,000 deaths, the slaughter
of the children under 12, the massively polluted rivers, and
general apocalypse that would scare the pants off Coumt
Dracula, but he our-Nadered Nacer ir forgetting to use the
weasel words “could” and ‘miyat it was always what wi//

hm in a meltdown
e are two teresting 2.pects to this. One 1y that while

Prof. Kendall is appz...tly persuaded of these super-horrors
*at have not yet owcurred even to Hollywood's bloodiest
.aste” flm writers, he keeps assuring us in the propaganda
preces Of the Union of Concerned Scio~tists that he docs
want (0 halt nucles power, he mer 7 v
moratonum. He ha ~afent'y nov

temn -

himsell with visions of polluted landscapes littered with corpaes,
and one wonders what kind of technology wowid turm the good
professor off  Artificial earthquakys with rockets releasing the
bubonic plague”?

The other interesting aspect is this: Kendall's destription of
what wi/l happen in a mekdown was given at & time when the
core was still hot and the bubble quite large. In a meltdown, he
asserted confidently, the radicactive gases will escape through
the cracks i the containment building. In reality, as be could
casly have tound out, the containment building had withstood a
hydrogen explosion without any structural damage several days
before Kendall gave his interview .

So much for the concoctions of Kendall, the crafty crack
creator

WHY WAS THE HYDROGEN BUBBLE NOT FORESEEN?
.Q..O..l..O.......O...0..00.......C......O...'......
It was Fagineers knew about the reaction that produces
hydrogen and immediatels diagnosed the trouble. (Remember
that they had no direct access to the core, and had to make in-
ferences from instrument readings and computer simalations.)
What they had not foreseen was a sequence of events (including
the ECCS being switched off manually) in which the core would
remaim exposed for more than a tew seconds or minutes.

In a way, the incadent is similar to thr Browns Ferrv:
Everybody knew that the insulation could ca. ire, but nobody
toresaw 2 wise-guy who would use the open flame of a candle on
1. Alter the Browns Ferry fire, hundreds of miles of cablc were
pulled out in plants under construction and replaced by cables
with fire-resistant insuiaiwii. When the dust settles from the 3M|
incident, there will be many changes, and onc of them will
doubtiessly be a provision to bleed off any gases that might
lodge in the cooling loop.

But the next incident, and by the iron laws of probability there
will ceentuellv be one, wil e of vet another kind, except that it
will again ve unforeseen. Nobody, least of all a federal
bureaucracy (which s now being clamored for) can foresee
everything, But the trick of nuclear safety is not to foresee
evervthing, i s to contain anvthing

The principie of guarding against the unforeseen, whatever it
may be, by 4 multilayered defense. and by providing the time to
holster that defense where necessary, paid off at Browns Ferry,
pard off at Hurrisburg, and will pay off again in the future.

The impossbility of applying this principle 1o other power
sources, with their diluted dangers, is whai will continue io make
them less saie

THE RADIATION CONTROVERSY
l....'......................Q.QO..O..Q..............
15 the title of Dr Ralph Lapp's long awaited book, and it is a
treasure. Here are the fucts and statistics: low-level radiation,
cancer inadence by geography and occupation, Mancuso, Stern-
glass — the works. A must for every active superstition busier;
and for cvervbody elsc as sell. $2 75 from Reddy Communica
tions, $37 Steamboat Rd., Sreenwich, CT 06830,

MR A R L T I

This 1sue was mailed (2nd class) on 19 April 1979
..0...0.0...'...........O......'O.........l.........
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