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SUBJECT:

To: thThers,

Select Camnittee - O

F ROM: Honorable Ja.es L. h Mt, Jr.T
Chainran

I have revised the scheduling of the first two hearings of
the Select Camnittee - DiI, as follows:
/

Thursday, Mav.3rd 10 A. M. Organization and Rules (hhjority
-

Caucus Room)
.

g,/2:30 P. M. - Dr. Warren F. Witzig,
Professor and Department Head of Nuclear
Engineering, Penn State University

Friday, Fhy 4th 10 A. M. - Tour of 31I - #1 Reactor '

(Ccamittee members and staff, Select
Ccmnittee)

Metropolitan Edison is providing a bus for the tour. The bus will
depart frcrn the back of the Capitol at 10 A. M. t
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CHAIRMAN WRIGHT: With your permission, we will

call the afternoon session of the Select Ccamittee on Three

Mile Island to order. We are having a little technical diffi-

culty with the slido carrousel. The engineers in charge tell

me it will be solved in a fee minutes. Somebody said there is
~~~ s . .. r s , n , .c .. , , , .. m.,,. .w , .w, ,, 9 a ,, . . . ._

.
.

.,
.

.

a bubble in it.

With your_ permission, I would like to return for a
few minutes to the subject we addressed this morning. Tha

Secretary of the Committee, Representative Gone Geesey, and

our legal counsel, Fred Taylor, when they were putting the
amendment into the suggested rules found some problems with

(~} the languige and they have suggested a change and at this
.

v
point I will turn the discussion over to Representative Gene

Gceaey, who will address the subject.

P.EPRESSITATIVE CEESEY: P.ule five as amended reads

, , . . , . . as,follows: All witnesses shall be encouraged to present a
.s,u . . .. . -/ ;.cc,, .

a :, ,- -- . <
,

written statement prior to the hearings in accordance with the

schedule established by the Chairman.

- As you recall, wo insertad be encouraged. Rule

317., as it presently stands, reads aa follows: The Ccemittee

shall have the power to postpone the' testimony of any witness

who does not submit a written statement prior to the hearing
. - - - ~ . . --_ . .... -. _. ._ , ,, _ _ . .

at which the witness is scheduled to appear, in accordt.nce with

._.

;=

2 ,.' ..:._ . , . . _ . . . . . ._ m . . ,,_..___:.,.m ....,.,.m.., . . , . . ._ . _ , . . , . . .
.

l --,e m. , --___; w....-4..~.~,... . . . . . . ~ . . - . - . -, ,7.._._. ,.
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these rules and the orders of the Chairman.

All we are suggesting that the Committee do is to

consider, and hopefully approve the deletion of the first sen-

tence that I have just read in rule six. So that the' rule

then will read after amended, all written statements submitted
:.+v q ... e m ., m m ,. . a s. . . m ~ > n ,+ , , . * + .:<. x c . . v. . - n.r . a . a ~. i n . w: .n w, -

without personal testimony shall be included, etc.

This way rulo six would conform with that done'in

rule five and that is all we are trying to do.

REPRESENTATIVE BENNETT: I don't know what you

said, but I guess it is okay.

REPRESENTATIVE GEESEY: Rule five, as approved this

g morning, all witnesses shall be encouraged to -) resent a writ-

ten statement prior to the hearing in accordr.nce with the--

schedule as established by the Chairman. The Committee shall

determino if the witness will be permitted to read into the

record a previously submitted written statement. We added
... . . . . .

.
. ..r ;, .uy . , , , m . , . , , _. . .. ., ,. . . , ,. ,

shall be encouraged.

Rule six, as it presently stands,and approved this
morning aays, the first sentence, the Chairman shall have the

power to postpone the testimony of any witness'who does not

submit a written statement prior to the hoaring at which the

witness is scheduled to appear, in accordance with these rules
, .. ,- .. - . - ~ . . - . - . - . . - - ..- . - --. - - - ,

and the orders of the Chairman.
, .

s -+

'N

,

..s.- -~;--..**-. * *
**~~}**;''''*'

*^^ "k' T ~ ' ~.. s . , . - . < - - _ ~*y. t- - ~~+* .--*-*A--~'**~-*-~= :.**^*~'''?'. '''9'',a.. :

... - . . - - --.
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All we ore doing is suggesting that that first sen-

tence fast read in rule six be deleted so that rule six then
conforcs with rule five where we added shall be encouraged to

present.

Do you remember the discussion that everyone could r ot '

~,, , v 20 w .c. w4. ,y,,e,c :.m..,r., .. ,, ~. + , ~ . w. ;. .s n . , , , s w,n v, . ,. . ,.. n.. . . .

present a written statcoent?

The rule six, if you approve the amendment, would ;

isimply read, all written statements submitted without personal

testimony shall be included in the record of the official pro-

ceedings of the Comnittee either by verbatim or by reference

to the files of the Committee.

REPRESENTATIVE BEM ETT: That is exactly what it
'

says right now.

REPRESEMTATIVE GEESEY: Pardon.

REPRESENTATIVE BElmETT: That is exactly what it

says right now.
'- - " -

, .. , m .. . u . . , ;i, , _ . .: u. _ . s ,,a.-.. . .. .

REPRESENTATIVE GEESEY: I know, but I want to de-

1cte the first sentence in rule sic so it conforms to rule

five. j

CHAIRMAN HEIGHT: I'think Reid's problem, maybo I

have the same problem, the piece of paper va now have in front

of us, is that your suggested final language?
' ~

~REPRESENTETIVE'GEESEY: 'That is the suggested fin'al
~

. - -

Q. ,,

,
1

-

1

1
. . .. . .- . . . . . .. .;-., . . . . . , .. . , , , , . . . . , , . ,

,

- - - . =%~.._,,.~.~,._.-.~,.. . . . _ . _ . . _.. .-..
7..

. . .
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language.

REPRESENTATIVE BENNETT: Oh, okay. That is what I

am reading.

MR. TAYLOR: If I may, just to explain what we did,

this morning prior to making the amendment suggested by the

Committee on rule.five,. rule five read all witnesses shall, pre--u- < w-, , , , ,

sent a written statement, a mandatory. Now, a requirement that

all witnesse's are to present-a written statement. Since that

was amended to our provision in our rulo six this morning says

the Committee shall have the power to postpone the testimony

of any witness who does not submit such a mandatory written

statement.

(. -) This morning ue amended rule five and said, all

uitnerses shall be ancouraged to present a written statement.

Since it is no longer mandatory for them to present a written

statement, it would not be fair then for the Committee to have

:- - + - --- power to postpone the-testimony of anybody who did not submit*

a written statement. Therefore, we are eliminating sentence

one of rule six. But still allowing sentence two of rule six,

which would read, all written statements, etc. In the case of
_

persons who do not wish to personally appear, they can submit

a writtes statement which we can put into the record verbatim

or by re'erenco. .
. ,. , , _ ._ __ . . . . _ _ . ... , . . .

.

Q -

*4 4**db+ -m Dum*4= emmm M- A 4 .e . ., , .g , , , _

_

.p-
go r * 1 -4aw,W. 4 _ - w ,, we .....,.y.,4,...,w.. ..,y., ., ... .%...%.,,,, .y , ,, , , , , , ,
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REPRESENTATIVE BENNETT: Mr. Chairman, I have no

problem with that. My problem was that this was handed to me

and it was said to me that these are the rule changes that we

adopted, which we did, indeed, adopt completely as you have

them. I have no problem with that and so move that we adopt
. , -

._ m , , , ,

those amended rules.

REPRESENTATIVE 0'BRIEN: I second it.

CHAIRMAN WRIGHT: Moved and seconded, any objec-

tions.

(No response.)

CHAIRMA>i WRIGHT: So be it.(5,
,

/
' '''

It is our pleasure to have with us this afternoon

Dr. Warren F. Witzig, W-i-t-z-1-g , who is a Professor and

head of the Departnent of Nuclear Engineering at Pennsylvania

Stato University. I explained to the good doctor that his
.

rolo this afterncen was to give us some instructions regarding

nuclear power. That I, perhaps one or two other members of

the Committee, did not kncy how to spell the word nuclear

much less understand the difference between a boiling water

system and a pressure system. The good' doctor was very kind

and caid he had trouble spelling nuclear.
~ ~ ''

HE~has extensive experience in Reactor Research'

gm
'

/

. . .. ... . :-

., . -. l
.~s~...a-~..,_..._.._.., _ . . . . , _ . . . _ . __ , , , , _ . _ _
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Testing and Desiga including employcent with the Westinghouse

Research Laboratory, the Manhattan Eistrict Project and the

Knolls Atomic Powar Laboratories.

He spent raelve years as a Reactor and Physics

Manager at Westinghcuse - Battis and seven years su Senior
. . , . < , .. ., .. .. , ,

Vice Frosident and Technical Director of IRIS rporation, Co-

Founder.

Committee assiganents include past Chairman, IEE

(Professional Group on Euclear Science), Chaircan and National

Committee on Public Information and National Academy of

Science Committee on Radioactive Wasta Disposal.

(~
-

Dr. Uitzig received his B.S. in Electrical Engi-.

(
nearing in 1942 fron Renssoler Polytechnic Institute, his

M.S. in Electrical En;incerin5 in 1944 and his PhD. in Physi u

from the Univ?rsity of Pittsburgh in 1952.

,
Special interests include fucl management, reactor

design, nuclear cafetf ar.d liconainc and enviroteental pro-

blams asacciated with radiction vaato and tharmal effects.

Doctor, we would be ploesed for you to teach us

cemething about nuclear pc.cr.

DR '4ITZIG: Mr. Chairman and distinguit>had ladies

and genticson, it is a privilege to be here today. I will do

my best. I take the attitude back in class that if cne of the

9
. . . .

4^ % 9M kgM"* DW T MM "-4 %$ d V D*M9'8"
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members of the class does not understand what I am doing, it is

my prob.'em. So I will try to take that same attitude here to-

day. I will try to make it as clear as I can within my abili-

ties and within my kncwledge, both of which are limited.

.. ...I thought I mic,ht start out with the general con-. .;e .. c . : . . ., c . y ,,, g , , , , ., , x , y. , , . , ,, , , , , , , , . , , . , , , , ,,,

copt of talking about scme nuclear power fundamentals and I

want to. lay a little bit of a preamSle of refreshing some of
the Committee's memory of what nuclear power is doing today

for jrst a brief moment. Then we Got into technical aspects

of it and then, obviously, Three Mile Island is very much on

everyone's mind. So we'll talk a little bit about that. I

am not aniexpert on Three Mile Island, which always makes mep)
t

reach for that dofinitica cf an expert. Somebody was telling
,

me about it here this morning. An excert cocos from that

stcry about 'icody tha 'Tcodpecker. Woody was in a woodpecker

community and he wasn't making out very well. Ilobody respected
_- . - . .. , ., -. .

him and he didn't have any credibility, his peers did not

think highly of him at all because Voody had difficulty in

getting any kind of a hole into a tree. IIe just couldn't

hack it.
.

So Woody got discouragod and left that community

and went to a new woodpecker community some 25 niles away.
-._ . - . _ _ , _ . ._ _ ~. ., . _. -

There he started to work building his reputation in'a new

Oe

. - .-. .. .-. .... ,. ..... -. .. , .- . . . - , .. ._.
.

g .m - e s * * .

e ' ' _ - _ w ap - - = _-2 .-.~.w. .-- .- .,. ,m . . ~ . < , . . . . . - . - . +, , - >m
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woodpecker community and he found a dead old tree he thought

he could work on. So he started to go to work on that and at

that moment it turned out that a storm came along. And the

thunderbolts came down and the 11rt.htning smashed his tree that

Woody was working on, really demolished it. Well his prestige
1. - s m .. u . .. , . .

. .5.,
,

nothing that Woody wasn't an expert in.

And of course, that just brings us to the defini-

tion of an expert and that is it is just any old Guy who is

25 miles frco heca and that is kind of my category, since I am

about a hundred cLtles from home. Here we are.

g It is a privilege to be with you. If we look at
s t

'"'
society today for just a second, as oackground and then the

energy aspect of it and then nuclear in particular. Ve read

that the number one problem we face today is inflation and

coupled with that enargy so very close to it and not far behind
e< u -

.. . . . _ .

.
. -.

that comes taxes, jobs and crime, and the first two, energy
and in11ation are very, very important. I would like to just

give you a little feeling of some of the pressure that seems

to be in existence in the communitics today.

! Uc take a look at the last full year, 1972, before

the embargo, the last full year before the embargo and then we
~ ~ ~ ~

compare it to''78. I scribbled'some notes'down in h'ere. In
~ ~

O
|

, . ._ _. , _ . . . . _ . . , . . - -

.

.
m ,t: =~.ww-e-----....,~.,---.- .n . - - - - - . - ~ - ~ , , . - -- .. .-
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general, we used nine percent more energy in '78 than we did

in '72. Our annual censumption is about 78 quads and we will

just define that later if the Committee chooses to get into

that. Energy has gone up, the consumptien, from '72 to '78

by some nine percent. That is the total energy. We are not
+ , . , 9 , u, ,..........,.,o,,. , y n.o . m_# . . v o 3 ; . . . , ,,.a ., m ,,.# a.. ... ..,., . .

talking about electrical, just total.

If we talk obout electrical, we discover, we look

at the fiEuros, that it has gono up about 265 Remember that

we had a recession in hero and we had the Arab embargo where

electricity production was flat for a year or two. You just

divide by six and we are running about four percent a year or

so increato. It used to be, in the old days, the old days
J

maaning pro-embargo, six to eight percent a year. That was

electricity increase.

We produced in oil in 1978 compared to 1972 eight

percent, loss. According to my data, we produced for Eas 13%,, , ,
. . . . . . . . w . . . . ., r n1~. ,,,i...., .

less and coal, Pennsylvania la paramount in that, one of the
paramount states, four percent increaso.

Now whero did all of this onergy come from? Bo-

cause we lock and oil went down that we produced, gas that we

produced went down, coal did go up a little bit, but where did

we get this increase in energy, and that came from imported
. _ . _. . . _ . ._ .. ._

oil primarily and it went up to 30% on total product. If you

O
k'

.. _ 2 . _ . . . . .~ _-,_ _.. , , ....._, _ ,. . .

-- 1 --
.__,.,_,__..m,_ _ . . _ , . _ . _ . .. . . . _ l_
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dust look at crude alone, which is only part of the total im-

port, it is not all cf it, okay, just part of it, it went up

some 96%. So, indeed, we seized upon that solution.

Now, there is another number I w'ill use, which

looks very impressive, but wo have got to take it in context.
...u.,er,+ < n . .u,p:m a,.. . .n,, a n ., - . .

Nuc1 car actually increased by 500% during that period of tim 3,

but that really doesn't count that much, because back.in '72

nuclear was a much smaller contribution than it was in '78.
In '7a, nuclear produced about 12.5% of dust the

electrical energy, just the electrical, which in turn is about

30% of the total,

'. All right, if I can leave those kinds of statisticsq
V

and move into the area -- with my wandering does this come

across all right? I always use this as an excuse to focus the

projector on. Actually, as you all Imow, that is Old Main

Building at Penn State. I'm going to mess around with this

andsoneofyoukncythissynbolbatterthantheoNofbbN
Main. Recently, leut fall the lion's right ear got chipped

off by acnobody itith a cledge hammer. And I don't know whether

you saw that picture in the newspaper, it is part of the crimo

problem wo havo in this Vorld, the right car was knocked off

with a sledge hammer. Some coed had put a bandaid on it and
~ , '

a lip 3 tick kins. I don't know whether you saw that picture or

. .

i

h

. . . . - .. .. ~

" ^ ~ * * - -

-- -e .w e se#e, mame , , - , . , , s. o .,# _.- u, . . . . . .. m +* - , . . . . w .
-
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not. It is very touching. That is a symbol and you are all

familiar with the Penn State . football.

I would like to say that I got the arrangement

with Joe Patorno that I go cut and talk about football and

Paterno goes ot.t and talks about nuclear anergy. You can tell
, e .s .. . , n .s , . ..,

. . . . . . . . , , . . , , .

how successful I an at football because every seven or eight

weekends we filled this stadium. That is a picture of the

new one if any of you haven't seen it, with the cars around

it. It is a rather 1:pressive thing.

And I like to cay Joe Paterno goes out and talks

about nuclear reactors and here is a picture of the Penn Stato

p.x nuclear reactor. Let me be very specific on this point. This
\ J
'"

reactor is the only research and training reactor in the

Cc=monwealth. It is used in just those two categories, in

educational matters and training, and I know some of you peo-

plo have soon that reactor. I would like to invite you all to
.-.

,

come visit Penn State, to como see this reactor. We can give

you a choice of cntrees. We can give you the goo whiz tour

or you can just kind of go thrcuch it dn a hurr/ and look, or

we can give you the hands on tour where you can come in and
'

you actually create some artificial radioisotopes. You make

them yourself and ue actually take the machino critical and
"

put'it into operation. We have that kind of a license for
~ ~

,7
_,

.

n> ,,n ..+ .I e

3

_.L..__Z.-..___._......._...... . - . . - _
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~ Our seniors, in nuclear engineering, do have the

opportunity to operate this reactor.
It is one of the unique*

features that we have in this state. We oro very, very proud
of that and a;.ac very , jealous of it.

But back to baaics.
Ancther kind of reactor that

has been very'such in the news ia, of courso, Threo Mileg .k. ".a'<~~ '

' ' ~, , . y. n . . w .
.

Island.
I would like to talk about reactors with respect to

.

how they Gonorate electricity, try to distinguish the diffor f
-

ence betwoon FEl's and BNR's particularly.

Wo start out by sayin;; it is easy to make electri-
city.

And the answer to that is, like hell it is; it is hard

Because what we have to do and 12 I can take the liberties of
.

f,) stealingisomebody's pencil and walking away from the microphone"

what wo hevo to do, '.m have to F. pin a magnet in a coil of wire
,

to prcduce that elec.tricity. We spin that magnot by a little
pinwheel which in this case will drive by a teakottle and our

cource of energy to do all of this is a fire that we have put
, ,

here.

So in principle, wo make the statement that it is
cany.

In practico it is not so eacy and I would 11ko to got
into como of thcrt practico.

.

Scrs wo have charactorinod, here we got a cartoon,
- - hich shows that wo burn come_ form of fossil oncrgy to= create

w
_ ,

.

_

%

. ..
,s A* "*"'Y?'# ~

_ , .-- . . ,, - . . -

. . -

s 4, em d e ~-

pggM' .rN' F""%*
g-_~---,-,g

, ; W .a ' ~ * '
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heat. We heat a boiler with it. We are all kind of familiar

with this. We boil water to create steam. Ve have to get rid

of some of the noxious characteristics of combustion which we'

all have +o face and so we have a chimney do'ing that. This
t

water which is boiled and makes steam, goes through a steam
. ; , , g .a .. w e. - . . o . , , ; n .. .. , a ._w. .em .

, . . .. . .

line to a tu"bine, the pinwheel that we saw in the earlier

slides. The turbine spins a magnet inside a coil of wire,.the

generator, which produces our electricity. The steam is con-4

from
densed after exhausting /the turbine in a condenser and the

_

separate condenser cooling water, which comes either from a

stream or from cooling towers, supplies cool water to this

- condenser:which in turn itself is heated then and must reject

that heat.
:

This v eer is cooled, it is put through a pump and

; put back into the boiler. So we get a system that goes around

I and around with only some makeup that is necessary for leakage.
a - - -, ' ' e -- >r - . . . . . , . . .

It is a heat pump kind of a thing. It is just a heat engine.

Here is our supply of heat and here is the electrical energy

that we-get cut of it and here is where we dump it, this thar-

i aai energy that we nave not used.
; .-

.

;
^

How, in a nuclear plant it is much the same in our

simple schematic sketch. In reality it is.quite a bit differ-
, _. . . - . . . . ..

.

+yu-,- - <w - we 4-a b

o
. _ .. - . _ ._ __ -. . m

; .,_..g _ , . . . - .. , . . _

*w womo- _ - ssp ie as ~~+.a,~.~ .un s.~ -~~ s. n. * -- . + ~ . ------.c -~;
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supply of heat the reactor core. The reactor core in this

boiling water reactor. New this is a boiling water reactor I

am showing a schematic of which is the kind that is in opera-

tion at Peach Bottom and it is the kind that is under construc-

tion at, I want to make sure I get it straight, at Limerick.
+ w. m. # .. g. = ~.u,- . % , _, . _ . . ,

, , . c. ,

Threo Mile is a pressurized water reactor as is Beaver Valley,

an is the original Shipping Port. |

Here the core supplies heat, boils the water to :
1

steam, the steam goes over, spins our turbine, turns the mag-

net in the coils of the wire, produces the electricity, steam

is condensed in the condenser and pumped back to the reactor.

So we have basically a single system here that is in operation.%

b I
How, if I remember my slido order properly, the

|

next one is a bit more of a detail in those schematics. It

turns out for stability in a boiling water reactor you have to

pump water around in a recirculation loop, some of which, most

of which, doesn't go to steam at all. The control rods are in

the bottcm of this design, below the reuctor vessel, the core
.

1

is here, the water is boiled to stoam, you notico ue have
1

valves here, goes over to the turbine, comes down through the ;
-

\.

condenser, has reheaters here and these pumps then put it

through these reheaters, feed heaters back into the system.
Soith;NtsalIttlemorecomplicated. Yot$ notice I interject

-

- .. . . . _ - - . - . . . . -= - .

.. -
--
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a new concept, containment, at this junction. This is one of

the prime defenses in the nuclear field with respect to a

barrier between you and me and radioactive fission products,

which are created in the reactor core. It is one of the prime

barriers. The only thing that I am showing here that is a
..n v.,,,... ,~ . . , ,, . ,. . . , . , ,. x g...,+ ,

.
,

little different is, again, this is a boiling water reactor,

it is called the BWR, B as in boiling. The core is here, ths

control rod drives below, we boil the water, we make the steam.

You notice we got a pair of valves now at containment to be

very sure that we can maintain integrity should that be neces-

sary. Steam lines, turoine, turbine generator, condenser,

p cooling water and pumps back into the system.
v

Now I have shown you the containment and some of

the safeguard systems like theso valvos and I show you what we

call the wet wold. In the event there was a very largo re-

lease of cteam in here, there was a break in what we assume
, . . .

,

was the -- in all of these kinds of accidents, assumptions for

design purposes, we take what we picture to be the world's

worst kind of thing that can happen to us and we try to design

to mitigate against that containment. We said that, of course,

in typical boiling unter reactors, wo say this pipe can break.

Not only can it break and leak, but it bonds itsoif so you got
~ ~ '

two free ends. 1t really can lose coolant. Th9 steam pours

,

| Q'

. ..

-L.-.'-......-..--..~ . . . . . - . . . .
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out of there and it comes down into this pool here and it is

condensed to keep a 1cw pressura inside the containment and

to release the driving force.

How where do you got such an idea from? ilell ,

that has its original concept in the first reactor, the
. - . - .. , , . . .c . . , :s . . . . . s,.. .. . . . - ., 4 % ,,

.
... t 2 ,e . . , s, m. , t s... ,,

-, , , . ,

Nautilus, and in the Shipping Port reactor, both of which, as

you know, were designed and built here in the State of Penn-

sylvania.

At that time the designers, and I happened to be

a young kid at that time rimning around, the designers looked

to see what is the worst thing that has happened in the in-

dustry. 'rle found cut at the Springdale Plant maybe Ivan,
,

U
knows where that is, the Springdalo Plant of Vest Penn that

indeed they had a ten inch pipe in a superheated steam, which

was made of the improper natorial for the design; the quality

control was not as good as it should have been and it in fact
- -

. a, c u .. 2 ,.. . . , .

had broken, it had whipped and it had really dcne substantial

damage. And that was back in about '42 that that accident

cccurred in Springdale.

That was used basically as a model. The worst

kind of thing that we could picture to happen.

Hou lot's leave the bht 1 and go to a P'rlR, the
" '

pressurised water reactor. The one thing'I should say to you

m

2 . . _ . . _ . _ , . _ . . . . _ . . m ._ -. . . _ , . _ . _ . , . , . _ .

.. . . - - - - . -- .
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is this system here is designed to operate in the vicinity of
:

a thousand pounds per-square inch pressure. It is about a

thousand pounds per square inch. Uou the pressurized water

reactor is designed to operate at about twice that pressure
s

in its primary systez, more like 2200. The system 13 designed
. . . . , . n .. -s n . . ; e . , . . m . .n u + ,n. . m . , ... . w ,w .c ? ,

for hi';her pressure than that, often in the vicinity of 2500

or thereabouts. These nufaern are approximate numbers to de-

scribe generically boiling water or pressurized water. Here

again is our contaitzent structure that we have gotten used to

i by now and the pressurized water reactor has two circuits, a

primary system and a secondary system. In contrast to the

boiling water reacter which has one system. The primary sys-4

O~'
tem is kept at high preasures so the water does not boil. The hot

water comes out of the reactor vessel from the core, and you

notice the reds a"e in the tcp now, comes out of the core,

having boon heated, it goea into the steam generator where it
^: .. - . . . . : ,,

loses heat to the secondary cystem. This is a sink and a sink

is a very important thing. Bacouse if you got a heat sourco,

you better have a sink in order to put that heat.

The water goes through the steam generator, it
'

cones back through the pump and back into the reactor vessel.

It is heated here in the primary system. It is cooled here in,

~ ~

th'e primary sy'stId..1. ~The cooling comes abc'ut'becaUse 'I b515
~

._, s

'

. . x . . , , n - . . , ~..,,,'rt*T*r'- ''c' t * * * * * * *"*'"1' ~~' - *
.

!
^

. .: - -- _=. :. m--. _ _ _
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the water in tho secondary system, make steam, take the steam

over to the turbines, spin the ungnat in the Wires, produce

my electricity, ccadenso that acca:a by a soparato system to

wator, bring it back into the steam generator. So this is the

secondary systen which operates at a low pressure, about 700,
,.g . , , . , s. .,,....,w>.

.
, , . ..~ ..,

600 PSI's.

In principle, almost all of any radioactivity

croated in the primary system has a barrior betwoon it and the

secondary system of those two in the steam generator. Ckny?

BY REPRESEUTATIVE 0'BRIEN:

Q Doctor, is that the one in Susquohanna? Can you

h toll us whero one of theso are?

A ' dell Three Mile Ialand and Beavor Valley.

O Are pressurined?

A Aro pruanurized vator. The Susquehanna station,

which is Berwick, a PP&L is a boiling water reactor and

Limerick is a boiling water reactor and Poach Bottom is a boil-

ing wator reactor. Peach Bottom is in operation, Lincrick

about 50% construction, Susquehanna, I think, a little bit

loss. I will beg off on that.

Q You are showing us the difference betwoon the two?

_ i That is right.

p
:

s

| ,

. w d ~ ._ _ --- _ ,. ...._ _ ..... .. . . . . _ . . . . -_ -.
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BY REPRESENTATIVE BEUNETT:

Q Doctor, if I might, just in your first systen

where you are running the water from the pressure vessel over

into the -

A Steam generator.
,, ; .,, , , .* - < . '- , , , . . ..,

Q The steau generater?

A Yes, sir.

Q Does that vator, is that a scaled unit?

A Yes, sir.

O So that water then is in there, it never gots over

to the turbine generator side of that?

m A ' Never gets over there if there is no leak between.

LJ,

the primary and the secondary syctem.=

REPRESENTATIVE DEmIETT: Thank you.

DR. WITZIG: You can never mako anything 100%

e:: cept taxes and death, I think. You can't even do that._,

REPRESENTATIVE BENNETT: We are_ working on death.

DR. UITZIG: I wish you luck. I just hope it comes

around fast enough.

Now this is a picture of a pressurized water con-

tainsont and it is the typical one for Three Milo Island.

Three Mile Island is not necessarily built exactly like this,
, ,.. . . . .

..

but it is very close to it. Three Mile Island Unit One or

O
%)

-

m,- . . . _ . . _ _ . _

-e.a7 *- e , ., n
i

[ **=8 M N *.ew. m w -. 4 i =4*=++++e Sam .m. w w se rs %. m s,. .*< - - r+ =~* r* . -



21

. . .

Unit Two. Let's take a look at it.

This is a concrote structuro, heavily reinforced,

running four to six feet thich with reinforcod steel. I don't

know if you havo over seen one of those things, but you cannot

got a hand through it for all of the iron that is in it. And

the cement sort of seems to look to me like it is a caulking,

I moan, it is just - relative to quantity, it is amazing.

This is this reactor vassel that we talked about, idealized

form. This is one of those pumps that takes water from the

steam generator which is this long column, the once-through

steam Senerator and over here we have got a pressurl=er that

became rather famous during Three Mile Island and another steamp)X"'

generator. So we have two loops in a typical Three Mile Island

type of plant, B and W plant, which generates thermally 2772

megawatts thermally and about 800, maybe somebody can correct

me, about 800 megawatts electrical. It is a significant kind

of power sourco. It is big.

BY CHAITdW! WRIChT:

C What is the difforence in those two numbers?

A It is the officiency of tho system. Tho second

law of thermodynamics says, that thou shalt not convert all of

your haat to work. It says that you can convert part of it if

you are real good. These systems convert about one-third.

n

|

|
_ _

#
4 s.
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BY 1E. TAYLOR:

0 You say that is a high ratio, one-third?

A No, I didn't say that. What I said was the second

law says, thou shalt not convert all of your heat to work.

Typical nuclear plants run at a thermal officiency of about

33%, 32, 34,
.

.

.,..u.
. . . . . , , .., . .

somewheres in that vicinity. The best fossil..

plants run about 40% in efficiency. Now this is that primary

system, remember in the pressurl=ed water, we talked about the

primary system. Okay, everybody with me? I haven't put any--

body to sloep, because wa let the slides on too long. All

right, this is this reactor vessel, this is a control rod

drivo nechanism above it and this system has two pumps in it;

two total prinary systems, one on this side, a steam generator

with two pumps, one on this side, a steam generator with two
pumps.

A plant has two primary systems with the reactor
" '

in the center. Hot water comes out, goes up into the top of

the steam generator, ccmes doun tirough the tubes, splits into
two paths, goes into two pumps and comes into the reactor

vossol. Cvor horo on the secondary side, we are boiling water

to food to a-turbino, all right? The same is true on this
sido. The hot water comes out, goes up through the top of the

'

steam generator, goes through and comes out 1nto two parts,'~~
~

_ . .

O

: . . . . - . , .. .
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goes through two pumps, these are the electric motors that you

have heard so much about, 9,000 horsepower, and comes back into

the reactor vessel. So you have got two primary systems.

What do you suppose this is stuck on the side?

The . serves as a cushion as you heatThat is the pressurizer. -
. . , , , . . ., c .,, . . . . , , , ,, , , . u .e , , c . . , s ,

up and cool down. So you don't have a solid water system,

otherwise, you would split it. So you'd have steam volume up

here, it is actually steam and hydrogen, water in here and that

is hooked onto the hot leg. It doesn't, in this schematic,

show that hook. That is one of the design areas that I am sure

the Committee, in its deliberations in the future as it calls

in people .who have been involved in that area, will want to

explore.

BY REPRESENTATIVE 0'BRIEN:

Q I don't see any ~ shutoff valves in this system?
~

~

'A That is correct.' This~is all-inside the contain--

ment, sir.

Q The shutoff valves are inside?

A No, there are no shutoff valves in the primary

system. -

Q The reason I'm askin5, I want to get familiar,

- - -- - - - -they claim in the Berwick plant,-Susquehanna, that this could

not happen-because they have no shutoff valves where they do
.

. -- . - - . . = ..

E ff _ _ _
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(ms.)
down in Three Mile Island.

A If.I can --

CHAIE01AN URIGHT: Could we hold those kind of

questions until after we finish our basic. education?

DR. '.IITZIG: It is a valid question and if I can,
. n am.u m";uh..:.% . v.e, ,.,mm . . .. y s .: .c ., c .w m -- - w. . * > . , .-.

some of those will come out as I proceed, Mr. O'Brien. I hope,

if I am a good teacher, if I am not, you come right after me

and I will try to be responsive. But that whole primary sys-

tem is in containment. There are no valves in the primary

system to shut off from the reactor, for example, from the

i steam generator.

UNIDENTIFIED SPE/ DER: There is a relief valve onr
,

the pressurizer.

''

DR. WITZIG: There is a relief valve -- okay, now
i

] that is where we are going to get to fall apart. The relief

valves, gentlemen, are on top of the pressurizer on a header.
.. - , < - , , ri u, i . . ,, o

1.t Three Mile, as I recall, this is only recollection, it is

not a fact, there is one which is operator controlled and

mechanically. automatic and there are two that are mechanically

automatic.- So those are the pressure relief valves. Yes, I
~

stand corrected on that, but not stop valves 1n the sense that

ue showed in the boiling water reactor.
|- n ,,.- n.~ , +.. .- ..,,.,r- , a o ;-w e . +. * ~ + , - - - % < e , ~e - ' -

Now'let's get started and head back, "see those
~

t

_ - -

T k -

f
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'
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h
valves here? I thought you were referring to thoso. This is

the boiling water reactor and those are valves which isolate

that system frca the external.

BY REPRESEHTATIVE O8BRIEN:
'

Q~ Okay, would these be similar to Three Mile Island?

A That is not similar to Three Milo Island. That is

similar to Susquehanna.

Q That would bo similar to Susquehanna?

A Correct.

Q Susquehanna, they tell me, they don't have the

valves.

A Susquehauna does not have pressure relief valves

en a pressurizer, that is correct, sir. But Susquehanna does

have another kind of valve. Those valves that I am showing

you right here. Susquehanna does not have the velves on top

of the pressurizer because the boiling water reactor does not

have a pressurizer. It does not have that kind of a relief

system, but it has to have relief.

BY REPRE3Fl!TATIVE STUBAH:

O What is the advantago cr disadvantc:;c of the two

systems with tho valve there?

A That is one that industry has been wrestling with

9
,

'' * * * '"' * ._,s. .- 6. a
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for about 20 years. If you look at the number of sales, you

will discover that Vestinghouse and GE havo sold the same num
..g

bor of plants in the country, about 26 and you will discover

that combustion and B and W have sold some other onos. So

there is a slight three to two kind of number for pressurized
.....,<.:. :. . ,., . . ., n . . .. w . . ., . , , - . . .. .. . ..

water over boiling water.

BY REPRESEIITATIVE BEIRTETT:
'

O Doctor, while you were on that slido right u _de --

A Back up, yes.

Q The second one, the furtherest loft that we aro

looking at is the primary one, am I correct?'

O '^ raat is correct. eir- rhie erste= risnt were is
the pri=ary system, the water is heated, goes through the
generator and cones back into the reactor core.

G That is what you are showing us in the subsequent

slide? -
.. m .. u.4 .c, . . -. . ,

A Yes, sir.

DY REFRESDITATIVE O'EiiIE!!:

O Doctor, I do not want to prolong this, but I am
'

concerned and e. little disturbed because I am told that PP&L

and Susquehanna, that that could not happen but you're showing

me that thor 5 a~ro valves there that if the'y do not'5 pen,~this
~ '

.

-%

. . . . ._ - . . , . ,. .. .

t
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could happon?

A There are other valves, Mr. O' Brion, that are

very important. I am nct centradicting the DhTl people or PP&L

people. I am not contradicting them. " hey do not havo the

samo kind of valves that Three Mile Island does, but they have
, i . . . .. e s. . . u. . , , .

valves. In fact, valves are the biggest prob 1cm, in my opin-

ion, in the nuclear industry today.

Vo showed that primary system. Nou I want to show

you that steam Generator because it comas to your mind what

is the nteam generator that he talks about. We are talking

about the pressurized water reactor system, we are talking

abmit :to: kind of system ct Three Mile Island and you rememberr3 ,

w''
that the reactor ecolant cacc over to the top of the steam

.;enerato- , comes down th cu~h a wholo myriad number of tubes,

comes out at the bottom, aplits into tuo coolant paths, will

pump the feed back to the reactor vossel. Water cocos in'.o

theaccondarysido,ispreheated,goesthroughwhStuoca.:.1

nuclear boiling, film boiling, and thero is slight suporhoat-

ing and then it ccmes out to the turbino. That is the steam

F;onorator which serves as a sink. It is a very important item

in the Broo Milo Island er any pressurized water reactor.

Taocause it is the unit which separatos the water which goes

throughther[actorcoro,andisradioactive,fromthewater

-,
4

A

.. - - .

.4--
.

e4*e+w r mme we w masa.ma., 4a.ame== =. a.- em ...r ..... . .



28

y
. .- ~ .-

g
which goes through the turbino and has only trace amounts of

radioactivity in it. The primary system goes through the core

and is radioactivo. The secondary system does not go through

the coro, goes through the steam generator b'ack to the turbine,

condenseu steam generator, back to the turbine condensor, like
> ** - > .,. . . . . . , , . . . .

so, and has o11y traco amounts of radioactivity in it.
Ttose are the cooling towers which in turn cool

the condenser water and it is still a third system.

How I just wanted to show you some quick ones.

This is tho turbine generator at Throo Milo Island. This we

took while wo were on a trip through there with a class just

very, very quickly. This is the generator. These are the

turbino housings and this is the generator, this is the high

prensure and this is the le.t pressure turbine, these are the

turbinos, and this is an electrical generator. So it is a

- ..

very substantial kind of thing. You can see frca a picturo

of the men, etc. , in the photographs.

This is the picturo of the centrol room. It is a

substantial affair which roquires, obviously, a certain amount

of skill to handle it properly.

Now if I can return to the primary system, I am

back in the primary system. I got a reactor vessel and that
'

is a picturo $f tile pressurized water reactor vessel. It maybe

/~T
N

- . _ _ - _ . . . . _ _ _ ..
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rtata 26, 30 feat in height, maybe weighs 400 tons, it has got

a wall thickneca of about ton inchos. It may be 14 feet in

diamatar. In it la the uranium housed in what we call a coro.
I have some of those picturen here that you may want to look

at later. Here is a detail of a pronsurized reactor vessel
v- , . . ~ ., . , -, - , , ., ,, , .. _ , ,

with its coro and the control red connections on top shows grid

structures for support top and bottom. This is a very substan-

tial kind of a piece of equipment. 400 tons. It is not small.

| In Throo 1110, pressurized watcr reactor, that

core is composed cf sono 17/ of these units. They are called

fuel assomb110s. Fuel anseablien, and these are installed in

hare when(this reactor vensal head ic taken off. It is under

water, theac are installed in hero, 11ko no.

Lot's talk about those for just n accond. There

'iro 177 hal anncmblius in iha reactor core. There is a lower

,

spacer grid fitting, which goos noxt down into an egg crate
'

typeofanarrango7.ont,11hewic$~a$thatop,whichfitsinto
an ogg crate type of arrangemont. It holdn the fuel assembly.

That fuc1 asacably has, and I don't know whether it shows it

on thic one, I am going to make a guesa, I think it is about

14 positionn clong hero end 14 along here. So vo have in hore
1
I

something liko 200 fuel rods in one fuel assembly. How lot's !

. .- .. \- - - , . . - . . .

We got 177 of these units. |start again. This is the coro.

.

W _.

.-. 4 .x . _. , ...- _ ..
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In each one of these units called the fuel assembly, we maybe

got 200 fuel rods. Now a fuel rod is like a fishing pole. It

is a 12 foot polo. It is made of circonium, zircalloy. It is

an alloy of zirconium. It is about three-eighths of an inch,

a half inch in diameter and it has the thickness of aboutv. .
. . , .- c. , , . ,

30 mils, .03 for cladding thickness. It would wiggle like

this if we were holding it out. Now we put uranium pellets in

that and we will como to that in a second. There are some

structural supports that come down through here, there are

intermediato spacers hora for structure, and a control rod

assembly with neutron absorbers comes down in here with long

(D fingers titat control the nuclear reaction within the reactor,
NJ

within this particular assembly.

Let's lech at that 12 foot long fuel rod. Uo are

going to put in that 12 foot long fuel rod uranium dio: cide,

UO2., It is a. ceramic that looks like this rock that I brought _,

_ ,

along for another purpose. Coramic, like one of your ash-

trays, have you got any ceramic ashtrays around? This is lay-

ing in a tabicspoen. It is abcut three-quarters of an inch

long, this UO2 coranic and it is about three-eighths of an

inch in diameter. There may be 200 of them, did I get that

right, three. quarters of an inch, maybe 180 of them in this
-. . - . - - ,. , -. .

12 foot rod. Are you with me now? We got a 12 foot rod, we

.

~

.

' '

:.. - . . . _ . _.. . . _..._ , __ ._. . _.. ,.,, _, _ , . , ,

'~

__
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got 100, maybe 200 of these little pollets stacked in them,
at the end I put in a plug and I wold them up so it is tight.

Then I put 200 of them into a fuel assembly. Then I put 177

of the fuel assemblies into a core. That in how we build the

unit together in the cere.
v . . _ , - ,

_ 1.; g ,s< ,,

Now all the fissioning process takes place inside

that UO2. Inside the UO2. And that fissioning process is-

very crudely the following. Some elements are like a disoc

dancer. The atom in always restless, it is nervous, it is

always moving, sort of like me when I am talking, I never sit

still. Some of those elenants, when we throw a neutron into

it, actually fissions, splits into two ways. One chain here,

which is first is radioactive and then becomes less and less

until it finally becomes stable and another chain here. It

can split in some cvor 30 ways and can produce over none 200

different radioactivo isotopen. In the process of splitting,
_,

it also prcduces a neutron. In fact, uranium produces 2.5

noutrons on the average. IIow since we have about ten, hang

on now, ten to the 20th fissiens per second to produce a

thousand negawatts, a large number of fissions per second,

one with 20 zoros 13 behind it, per second. We got a good

statistical basis for these things. About two and a half for
,_. . ._ _ _ _ _ , _ . , . _ . _

uranium, 235 and about 2.9 neutron per fission for plutonium.

One of these goes on and creates another fission, so we have

_. . . - . - . . . . .. - . -- . - .
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a self-sustaining chain reaction. And the second one, usually

on tho averaco, gets absorbed in the cooling water structure,

loaks out to the reflector or it is absorb'ed anil two and a half
is usually oaten up in the control rods fcr control purposes.

So if I can so to the blackboard here. I don't

What we hivo "is' a ' '''"..s.,.a.,...,.7,. ., .. ., , .,
> .s ... - . .

know if th3re is enough light on he. *

re.

U235, the neutron comes in and it splits up into two chains

like so. At the same time, it emits some gamma rays, maybe

a little beta ar.d some nukes come out, about two and a half

on the average. Now of these two and a half, one comes in,

hits another uranium 235 which in turn splits and so wo havo

our continuel of the chain reaction occurring.
,

Now, I am not going to go too much into the reac-

tor theory aspect of it. But that is a general idoa, one

creates another.

Now the thing I do want to touch on though is
- t .m .,m . .. . . Ithese products, those fission products, are radioactivo.

want to mako real sure that we have a feeling for radiation.

Liko Gaul, radiation is divided into three parts.

We have alpha, beta and gam::ta. How what tho hock are they?

Alpha radiation la one of theco nervous'nucloi spitting out a
helium nucleus or holium aton, all right. I don't want to say

holium atom', I'll"just say nuclous. So we 'will' take holiumn ~~
~

.. _

I

h

- . . - . - .- . ., . . . . - , . . .-
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nucleus. Now bota is an electron, a beta particle is an

olcetron and a gamma particle, I am going to say is .'like.

Notice I am saying light. I said alpha is helium and beta is

an olectron and a gamma ray is like an x-ray. It is electro-
-

magnetic radiation. Light, heat, microwaves, all fit into

titi.s'broadcategory'oNdiectromagn'osih~radiatiohand'these
' ' ''" '

aro the ones with a certain kind of oncrgy.

Now what does it take to stop these particles?

Just to give us, again, a faeling. In the case of alpha

particles, a piece of paper will do it. For electrons, I

was locking for one of your metal ashtrays, a sheet of metal

foil vill stop the electrons. Gammas are something else.
OV The gatmas reauire inches of lead, foot of water, concreto,

and 100 or more yards of air to stop the gammas. In fact,

the gammas, really in principle I can't over say that wo ever'

totally stop, becauso we just absorb a given fraction of what-

over comes in. L*e absorb cadYe'm^oveY giveri"fi' action. " We

always leave some. It gets dowr. so low that it disappears.

U t this is for a situation where we have a reac-

tor here, a containment, ve have a dofonso line and we have

you or me standing hero, 11 0 are talking about any kind of

radiation that comes through by shining process.
~' ' ~

Now there'is one'other kind of process. ~That is
'

!
s 1

4

.. - _. . . . . . . . . ,

z

n ._~.. _
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radiation can cena to tus if there is a relcano in the fo: s of
the product itac1f. io we release the atoit out of, say, con-

tair.r.cnt and lot the.n go out on the air or on the water and

then you and I can bo in an atacaphero of it, like so. So tha

accend way is through ingestion, that is breathing, eating,
a,,, . ......,,.....,.,4....cn,~. .....,mo , . . ,,

all right, or the direct shine on our external.

Ziow tbore arc only three precauticna that one can

tako with respect to radiction. One is distance. You know

the further away you got frc'n a lir,ht the dies.or it geta. So

you get an invorce wear relationship, dictance is one way you

can handle radiation. The second in you can shield it. For

j e:::mple, those kind.3 of things. .hrl laatly, is the time that
,

ycu are e:qcsod to it or the time that you cllou for it to

doccy. So there in three thinga that you can do about radia-

ticn ~ distance, shiolding and time. Those are the only tools

that we have.
. .u - .. .-

DY TZPRESENT'TIVZ DINEUI:

C Could I ask a question?

A ica, cir.

O I notice under your protection there you did not

list anything underground liho a fallout shalter or anything,

would that be of any kind of protection? ,

A Yes, shielding.

c i

,,

. . . . . . . .

,f *
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;

i
O Dut ycur definition of shield does not fall into

. the categor'/ of so many feet underground?

h A Watar, concrete, do you want ac to put carth?

C That'a very important to no.3

3
'

A I am not bslittling your point, sir. Feet of
. . + , w. , . . . , .. ., o a o .w ., ,n

earth. There~nre a let of materials I can une like wood,
;

brick, lots of thirgs, iron, water, concrete, lots of different

; things.

; D7 RERE3E!TATrc O'DRIC!:

O Uhat is a cerious doco and uhen should you dator-

nino --*

( A Lot me talk abcut that in sequenco if I may. The
'

i

! first thing I wont to aaf to the Cemittee, it la a good ques-
,

i tien you can nak no. That is not ay field of expertico. I

1 ma not -the 'Joody ,loodpecner in that area, sir. vo if you

; really want.to have a good fooling for that, I would cuggest
~ '

.,

you get nadfcrd frot Pitt: burgh or you got DcLinican (phonetic) ;

frca the University of Pennsylvania or you get --
,

0 ' Ccn ycu give un the names of cene of the --

A - Radford, DeLinir.mn, there--is another guy Non1

WaldI(phonetic) at Pittsburgh. I'll think of it. ' Pennsylvania
~

,

i

, ... ~ . . . _ has a lot'of_coodLroccurecs in thia area..,Sagen.(phenotic)
,

,

i,

en the ucst.ccast if you want to got, ycu know, cara than 25 !
'

j _ 7 . _., ,-

!

i . ' . . .s.
-

'
t .

- p v' - - - . ~ .6 p sp 1g ,.w. ,,.3 , , , , , ,, , , , , , _ . , , , , . , , , , , ,
,
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miles away. Those men are really sharp in that area. They

are very ; cod at it. I will take a brush at it to try to

answer your question. Out you must undarstand, I am adjacent
to that. That is not my principal thrust.

I think that what I would like to do at this junc-
r . , y ,n ., .. . . . .. ,,v . . ., .

.
> , .

ture is como to, well, let ma answer part of your question if
I can, Chairman O'Brien. I am no radiologist, I am no epi-

demiologist, I can't even opell that word, but I am told by
the experts that there are four gatos for cancer. If I can

romambor correctly, the first cne is thac we have a genetic
predisposition. Ncw that doesn't say it is hereditary, gene -
tic predisposition. In other words, if your parents did notm

*

die of cancer until they woro 85, it is unlikely that you are
going to because that's the way you're put together. Secondly,

I am told that thoro is come iremune deficiency that we nust

possess because we have some ton to 20 cells in our bodies

andforsureacoupb.eofthemarecancerousatanygiventime.
So we have a cartain inmity system. Ihirdly, I am told that

a virua infection la importint, and lastly, I am told that
thore noods be an environmental insult.

~

"ow that environmental insu1t can occur through

anything carcinogenic, something wo eat, semothing we breathe,
' ~ ~ ' - ' ~

radiation, thiiigs~of this nature. ' But tho'se, as I understand

- .. -

iV
.

php
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it, and I must repeat to the Committee, this is hearsay, are

the four principal gatos that are involved in cancer. Radia-

tion, of course, is involvad with one of them. As you Imow,

radiation can causo cancer, well, I'll back~off on that. Ra-

diation is suspect as a cause of cancor. Radiation 13 also
- ,,

used in the curo of cancer.

I brought along with me some of my grandchildren's

toys because I th6ught' . it might serve a purpose in reinforcing

the idea that we have boon.trying to build up hora by tolling

you, here are the intensely radioactive fission products and

we got te kcop them out of the biosphere. So I brought along

g my grandchildron'a plastic berrels. And this first barrol I
: )

'
'

am going to call containment and insido of it I got another

barrel. So the first one we will call containment. L' hat is

containment? Remember that is that fcur to si:: foot thick
reinforced structa o, it has got pipes through it, so it has

,

got to have valves. Ecop it ti ht.3

The blue eno I uculd liho to call the safety sys-

tem and containment. 'Je have haard a lot about those safoty

systems containment. The coolers, the sprays, the sodit m

hydro::ido, tho hydrogon recombinors, the safety systems inside

of containment is another barrior. I would like to call my

red one the primary systos and the primary system, you vill

L.,

I
_ . - . _ . _ m.._.._a.__...._- . . . . , . . - _ . . . . . ._-
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recall, is the heavy steel structure of the reactor vessel,
the pipes and the atoam generator and motors rtuning the puups

in thero. That la cho primary sys;;cn, the red one, a very

massiva, a very thick ayatez, which is in botveen you and ne

and tha fission products.
, , m. ...s .x,

.

Ucw I liho to look at this yellow barrel as the

cladding. Romomber that 12 foot fishing rod that I had out

there and that is that circalloy cladding? There is the

cladding, the yellow one.

BY REPRESENTATIVE BENNETT:

C Doctor, you are saying cladding?

A Cladding, yes sir, hollow tubes, plugs welded on

cach end, expansion devices inside, U02 pellets whore the

flesion process takes placo.

Here is the cladding and inside of that I have got

UO2. And here 10 a Ud2'and incido of the UO2 I have got the

fission products. Uc've got to be careful with that. It

looks like coffe9 to him. It is coffee. So I put cut some of

the fission productc. This is UO2 cladding. Now UO2 is a
;

ceramic, remember, and it will allow tho volatilo, the highly

volatile stuff, like the noblo Easos will go out of it fairly

readily and then they are contained inside of the cladding as' ~ '

-| long as the cladding is in tight and that in contained insido

j .-- s - ,- . . . . _ . _ , .. _ _ ,_

- ;. - _ U :2 _ _ . _ _ _ . _ .... _
_. _ . . . _ . ._ , .. , _
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the primary system. Now we have got the safety systems in

the primary. Then we got the primary system itself and then

we got the safety system, the containment, and then we finally

got the containment.

,,What happened at Three Mile Island?.,Well, through,
, , ,,, ,.,

some design error, through some human error, hardware, we lost

come of those and some of these fission products got out. That

is what happened at Threa Mile Island. Now that is a very

general kind of a statement. But I think it is important that

we get a 6eneralized fool for what went on there. It went on

in a lot of confusion.
~

Now, I we.nt to touch on two more things. The

Committee did not know it, but I am going to assign thom some

hcmework. As a Professor I felt that that was perhaps my
prerogative. And ao, Mr. Chairman, if you would distributo

to your Committoo camborn, this is a homework sheet and I would..

liho very much for the Committee members to take it home to-

night and fill it out. I havo 0::tra copies for some if they

would like. This nomework sheet familiarizes you with the

amount of radiation that vu receive in ,our natural onviron-

mont. I don't want you to spend time on it now, I want you

. _. .

to fold it over and do it for homework ton 1 ht. That is not
_. _ .- _ ,8

-

for now. If I may, that is a Professor's prerogativo.

t

_ . . . . ._.. . ~ . , - . . . .__
_

_

-
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BY REPRESIN2ATIVE BARBER:

Q Doctor, you mentioned, you knocked one of the

containers over, one of thoso defenses?

A YQs.

Q Ikw could man do that?
,.,s. , , ...,,o o .,,,,z . . . . . . , m ,,- 3 . c .,e s .s . . ~ . . . . . . o

A How does man do that?

Q Yes.

A By not following a procedure that he is supposed

to follow, sir.

O My next question then, why couldn't that --

A That is an examplo of human error.

G Why couldn't that be automatic; in case he made a,

mistake, that we cculd b2 protected?

A *his is an age-c1d question that the technical

coneunity and ecciety in general has been attempting to answer,

._
sir, and it is a tough question. Ve say, hey, since humans

::. . . .. , , ,

are falliblo, let's go to automaticn. Lat's put in hardware,

the hardwarc can only do what it is supposed to do.

Q I am saying both.

A We have both now. Obviously, wo are gcing to got

done with all this and you are going.to squee:c me for some

uggestions or ideas and that has kept me awake last night. Is
. . . - . .... , - . _.. - -

pm. thinking, what m I going to say to you men. I have done-

t')W
_ . _.. _ .- _. _ ._ - _ . . . . .... ._ _ ,. ..
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S ' 998 . W. _ _ - 96 M C E- 4M P -tals. M+ p ep a w$ s g e.6eg.. e --w.upv g es , ~ . i.<
a



41

.
. . . .

.
. . - .

my best and I will try to summarize at that point. But it is,

hey, it is an easy question, hard answer, sir. It is not that

easy.

REPRESEITATIVE O'ERIEI: I thirJi you should stay
on that with Jim Barber. That board you showed, the control
.....,4...3 s. p . . _ a..,; w .s + . . + . , ~ 1.o,..... m., , , . . . . ,..,

room, why don't you move back to that? Uhy wouldn't the con-

trol room, they spend millions of dollars on it, show the
ficw on overy operation?

DR. WITZIG: Mr. O'Brien, I think this is one of

the conclusions, I think it is one of the conclusions that we

are bound to Occo to in this and that is that the visual indi-
cations on these systems, you see, here is one. These are all

> vicual indicatern. They are not the kind of indicators that

you are referring to. Actually, I believe this is the control

room that actually has a little prinary system on here. The

answer la obviously with hindsight today that we need, what I
_

.. . . . . . . . . , . . . . . . . . . ...

would cay, to improve our vicus11:ation for the operator, but
I don't thin 1; it stops thoro. I thinx we need to improve the

visualization 30 ha has a better feelin.3 of what is going on
in this complex plant. We get into some of these circuits and

'

piping and it becomes obvious why ve have got to have really
good communications. Vould somebody help me hare? I have for

.- . . . . . - . .. ~ ~ . _ . . . . . . . ._ ._..

the Committee a little bit of additional information, Fr.

OV:

!

.

,,,, e. .p ..%.y .
9 **'pp ,h. 4 iD y'' * - * - f'8D" '-"*""'[M* ",*
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Chairman, that I have put together for the Committoo. I think

you should compliment my good sacrotnries. They worked liko

doga yectorday aftor Colonel Rock had talkod to me. h' hat I

put together for the Committee is ;)ust a bit of referenco.

That referenco consists of four secticns, sir. The
. ,, ,.....a ,- s , -

first one is the primary system. So if you will look in your

booklet, the first tab should read primary system and it says
TMI Primary System. Ilow this material comes directly from

thotr final safety analysis report. Let mo stato to you that

the licensing process is a very complex or difficult ono.

There are roans of paper that go everywhere. You will see in

p that the primary system. The next tab should be secondary
'"'

systcm. If I ericotu age you to leavo that and it says TMI

Secondary System and then it shows a couple of diagrams for

those accondory systems.

The third one is roactor contaitusent, GI's

reactor contairm.ent. It shows you some of the schematics of

the reactor containment. And the fourth one is omorgency

core cooling system, 2003. ; gain, you will see the complexity

that the operator must be able to deal with, MI. O'Brien,
substantially.

Iir. Chairman, I hava got a couple coro thoughts I

wanted to leave with the Ccccittoo and then nake up somo

,-

RJ -

_ .. .

!
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wrap-up suggestions and stand at your pleasure for questions.

Ia that all right?

The next thin 3 I want to say to the Committee is

nuclear energy is unique. It is absolutely uniquo. We take

one carbon atom, combine it with ox76en and we get a release

of energy and we measure that in what'we' cal'1 elec' trod' volts,'
''

a couple of electron volts, as cuch as we can get out of it.

From one carben atom, combining with crygen, we get a couple

of electron volts. He take one uranium 235 atom, split it,

have it undergo this finalen process. He receive 200,000,000,

E00,030,000 eltctrcn volts. '1 hat do wa get for carbon? A,

couple of electron volta. 30 you are in the order of a!_
k' hundred million times more energy per event, okay, a hundred

million timas mora energy per event. It is unique. It is very

unique. Cnc of tho things that I Nanted to show you was that

fuel censumption and then cocpare it to a coal burning plant
,

that we are a lot more familiar with. Now I am not putting up

or down. I am just giving the Committee the best knowledge that
I pocacas in this r aa. Tsat ue have here is a table of fuel

consumption and wanto generators for a thousand megawatts power

plant, it is a big plant, that will roughly run a city of a

millien people.

REFRESENTATIVE ITKIN: TMI?

.

?
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DR. WITZIG: TMI is about 870.

CHAIPl1AN 'dRIGHT: You can compare that with what

at Keystone? Is thau one unit or two units?

LR. JITZ1C: I would cay tuo. I am a little vague,

.

I am not positis e, I titlnk it is two.
..u. ,, . . . . . . , ,

Puol ecns':aption for coal, if you got a thousand

cegawatts plant, it takes 8,300 tons of coal a day. Let me

repeat that, 8,300 tons of coal a day for this plant.'

How actually, there are few plants that can do that

well. Mostly it is more like 9,000 tons and that is the equiv-

alent, very closely, of a unit train of 100 cars carrying

nearly 10Q tons per car, 90 tons a car, 100 cars. That is a
J

lot of ccal.

Uraniun tak23 about 7.4 poundo on a day. If you

uculd store it all in there, initially, and that is eno of the

, , , _

things that uakes it efficle- In waste production the coal,.
,

if you got ten percent ash, ye" would have 830 tons. I am not

a coal man, but when I go to Montoursville and PP&L they toll

me_they run about 14% ash. When I asked what they got down

at Keystone I think they told me it was around 12% ash. So
'

this is a 1cw number, thic 830 icons. About ten percent of that

would go up the stack, 83 tona, c::capt if they put in electro-
,. . . . __ .-. - __ _ , _

ntatic gatherern and then only maybe one percent will go up.

-

L3

f'. - ,.. - . .. .. .. _ _ . . .
.
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So you get about eight tons. Remember that coal has trace

amounts of uraniu:a and ita deca / products which arc radio-

active. Urani:a generates about 66 pounds, some 31:- pounds of.

it is intcasely radicactiv? fis91on products wo talked about.

We have got to keep those out of the biosphere. It la not a
,

, ,

debatable subject. The low level waste is about 58 pounds and

you will notice it is coct of this waste. The low levol waste,

the low level waste is the kind of thing that does not requiro

all of the complicated treatment for hign level waste storage.

CHAI?J.I!Ji '.lRIGHT: Can you give us an example or

two?

DR. '!ITZI3: Yes. Lew level vaste, sir, the guys
V(m,

run around in the coveralls and hats and stuff, they put that

on to protect thn frca picking up radiation which is on the

wall or cemothing like this. So then when you take those off

it is contamined. What are you going to do with it? Are you
. ,

going to wash them? Then it is in the water, then you got to

evaporate that water and concentrat3 it or you can take the

ccveralls and simply put them la a Jatisfactory su'aaurface

vasto dispral area. This 10, in:Ident:11y, in my opinion one

of the bigger bottlenecks that is fast going to loom in the

nuclear area. The Committee may vich to take a look at this

particular area.

. .
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I am going to cove from this slide to my next one.
And I am not minicizing this problem, I want to highlight it
to you. This is the high level radioactivity which must be

kept out of the biosphere and if we are talking just about
fission products, it takes about 700 or 800 years for that to

, ,. ., ~.n .
. .. ., ., .:n . --r w .- . - , >< -

decay, for that to decay to a level of radioactivity which is
about the same as our soll now. All right, 700 to 800 years

to fall away to that level of radioactivity.

Nov, if you ha70 plutonium in it, if you have it

reprocessed, that plutonium has a much longer lifetime, so it
takes much longer. On the other hand, that, too, can be dealt
with and that is why I brought along this rock.,.

Here in a picture of a technicion at Penn State in

the Materials Research Laboratory. She is holding a rock. I

call it a rock. The material science people don't like that,
they like ce to say mineral. Apparently there is a difference

. .
. ;...m. . m ..- .

between rocks and ninerals. I am not a geologist. They have

successfully taken fission products that are non-radioactive,
have put it in rock form and then have taken and put it at

high temperature and Sigh pressure in an autoclave, those lit-
t1e blue spheres inside of a gold foil for it to avoid chemical
reaction and then they look for those fission products in the
water that they' were autoclaved in and with the most effective

/~^Q'

.. ., ,. _ . ~ . - .. _ -
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kinds of equipment, they cannot find them. It means they are

pretty well tied up in rocks. Now the piece of rock that I

wanted to bring alcng was one of these, but another chap was

out talking cnd cince he outranked me, I don't have that piece

of rock. So what I did do is pick up a piece of slag from my
.. .. 1, . .. 3, . ,.. c.c .4 . ...

living room. This is a pieco of manmade rock, another kind of

a mineral, just to bring it along to show you that man has.

been making rocks for some time.

This is one of the ways that we can get out of that

problem. Now, I wou1d like to very quick 1y make another -

1 BY REPRESENTATIVE BENNETT:

O o = tor, you 1efe - hencinc.

A I don't mean to.

O I don't know about the rest of this Committee. You

put this stuff into a rock, what are you going to do with the

rock now? 1 -
- .s . . ,

A There have been a cerios of studies in this area

almost since I have bcon in the field which moves into four

decados now. Ono has it in what I will call a form where, if

ever water got a ho1d of it, much would.not happen to it. You

wouldn't get it out for we humans to get a hold of it. Onca

you have got it into that kind of form, there are soveral kinds

of geological storages which, I believe, are feasib1c. In
.-

Y
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March, I was out in the salt mine in Hanford where they are

setting up tests to ::ce if this isn't a reasonable place to

locats these radioactivo 1:inds of rocks that we could bury

there.

To me, this is perhaps one of the areas where the
''

federal agency has been the most derelict and perhaps to a

degree, industry. But certainly the federal agency because

for several decades we havo had this problem. Uo have passed

legislation on it, we hava given it to agencies to do, it hasn't

been done.

REFRESENTATIVE 0'BRIEN: Doctor, I think what he is

,- talking algout that is over in France they do it similar to,

s":
rocks, reducing it to liquid radiation into a glass form and

then they bury it because it is easier to bury under those con-

ditions.

DR. WITZIG: The French have, indeed, such a situ-

ation. The Germans have experimented with a similar one, put-

ting it in salt. There are neme indications of progress thero

that is a little bit further along than we are.

CHAIEAN i!RIGHT: Would you conpare the amount of

commercial vaste versus military wante? .

DR. VITZIG: I can make a rough approximation. In

volume, military waste is very much larger, in volume, at this

9

_i_.._.._..____..__......... _ . . . . . ..
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point in time. In tha total amount of radioactivity, they are

not that much dissimilar. They are much the same in the total

amount of radioactivity. But in volume the military waste is

by volume a lot highar.

REPRES3ITATr/E BCINETT: Are you suggesting then
. > ,

that co==ercially we are disposing of it better than militarily?

DR. 'dITZIG: I am saying ccmmercially we are not

disposing of it at all, sir. Ynere are the spent fuel elements

from reactors today? They are inside of the spent fuel pits at

each reactor. Now I ask you is that the safest place for them?

And why are they there? Decaus2 federal law has said there

c, will be no reprocessing and has said it some years ago. And

despite repeated charJes over several decados, our federal

agencies, the people you and I send to ilashington, and our tax

money that .30es to Vachington, has not dealt with this problem.

I mean, there has been renewed commissions --

REPRESENTATIVE 0'ERIEI: In fact, we have that

figure in our Committoo on military waste and the government

as G81 against 12%.

DR. WITZIG: That is probably right on a volume.

I'm going to say it is about ten times as big.

CHAIR:IAU hTtIG!iT: It is an interesting point on a ;

radicactive basis that they are almost equal.
~

1

|

|

. . . .
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DR. WITZIG: They are very close on being within

how much radioactivity you got in commercial and how much

radioactivity you've got in nilitary. That is net fair,

exactly, because connercial waste ic recent. So it is more

intensely radioactive. This stuff has been around a little

,
, while. You know, time it gets less. Mont of the military

waste, we produce military vaate tcday, but not the same vol-

umas we used to do when we were gung-ho on atmospherier

testing and all of that stuff.

REPRESENTATIVE FOSTER: Doctor, isn't it true

that a lot of plants do not have enou;;h facilities, maybe
tuo, three, four years --

/
i .1
V DR. WITZIG: I believa, from what I have read,

that there is a nuclear plant that vill run out fuel storage

space in '32

REI'RESE:lTATIVE FOSTER: I an not so sure that
'

*Three Mile Island can go beyond that.

DR. UITZIG: I feel that it probably can.

Three Mile Inland has not been act!va very long.

REP:iSENTATIVE CCUELL: Doctor, is that a

Pennsylvania plant or don't you recall? i

DR. WITZIG: I don't recall.
_ -

. , , -.

t

neen s + e=?rmsemanes..e< so+vemvw. ~e % m+m ees.6s~ ee-m m r s wee * sw e w *"s as -s ew ~ ,me . . ~s ew w- foss rom. . .



5.1
'

. . .-

BY REPRESENTATIVE CCHST:

Q Doctor, is the rocancy of the commercial waste, is

that the solo factor, the difference between commercial waste,

and military waste, is that the prime factor or what?

A Yes, sir.
. :. .,2. a m, - .. - ,

. .- . r a .. .

C Yes it is --

A It is a price factor..

Q 'fhat are the other factors?.

A 'iell the other factors are how much military ac-.

tivity in there, how much weapon production and how much elec-

trical power generation do we have from the . commercial end.

These are'the two biggest ones.

I want to move into the safaty records of the nu-

clear field, sono of the safety aspects in lifo in general.

Tho nuclear field has a unique .3afety record today, to date,

, . including Throo Mile Island. It has the unique safety record

because uo have, in this country, USA, approximately 400 react-

ing years of operation. Reactor years, is reactor A, it has

been five years, so you have live reactor years, reactor B

vould be ten to 12 yearn, you would have 12 roactor years.

Now I have altogether five plus 12 is 17. So I add up all of

our reactor years experience. This is commercial. tihen I say
.. _ ...._ _ ., , . _ _ _, .. ._

commercial I should say electrical production. Overseas there

_

e.
.. .- . - . , - . . . -. _ . . .. .. .

--

'

- - . ... -
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is about 700 reactor years and it amazes me because originally,

of course, it was much smaller. But many countries today now

produce more of their electricity by nuclear power than we do-

.in the United States. You saw my number of 12 M in the U.S.

in electricity. In countries liko France and Germany it is up!

.
>, . , , . . . , , , . . , , , , , . . , , , . , . . , , .. , , . , . . , ,2,.m .- ,

' in the 20'c, 25$ So they are accumulating a substantial num-

bor of reactor years. They are passing us very clearly in-

experience. Wo have in USA Navy about 1600 reactor years. You

add those all up and you come up with about 2700 reactor years

without any fatalitice that have been associated with radia-

tion. This kind of thing that we are all very much concerned

about.p
&J'

Now, let's try to put that in semo perspective of

the life about us as we go along.

CHAI?J1AN URIGHT: 'ilould it be appropriate to tako

a break for a couple of minutec't
,, , -

, ,

D3 WITZIG: Yos sir. I am about 20 minutes.

(Brief recess.)

CHAIRF.AM "RICHT: Doctor, you are back on.

DR. WITZII;: Thank you, sir. Deforo wa loft off,

we wero- ating abcut safety and some of the uniquenesses of
.-- . . - . - , . -. .. ., ,

it and we were talking about the experience where we have ac-

p,J,

..

i
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cumulated well over 2,000 reactor years of operations, going

on 3,000. Wherein the production of electricity, there has

]
not boon any overexposure to radiation let alone any kind of a

fatality associated with radiation., Now there have been fa-
,

talities in plcnts. People have fallen off of scaffolds,
' .- % . ,: .. . . . . . . , . . . . . . .n._..,,.,, ...f,,,, . , ,.

people have boon scalded, all of those hinds of things have

happened. Those are not good. The kinds of problem that are

associated with construction of any large type, but not the

prob 1cas that are associated uniquely with nuclear. It can

happen in a coal or oil plant or anything of that natare.

I nave pulled together a serios of statistics from

m cany sources. Scue place along the way here, I have pulled to-,

gother a series of atatistica from many cources, labor, sci-

cntific !cerica, etc. ; reasonably accurato. The probability

of fatali.ty par millicn people per year; all forms of disease,

about 10,000 people por cillion dio every year. That is about
,

one in 100. There are over a hundred people in here, we know

that if we c:me back in ene year, en the average, statistically,

one of us wouldn't bo here. I .icn' t know about you, but I don't

plan that that be me.

Uow,wehavaadeathtolloththo_ highway,whichyou

are all familiar with, which is very substantial. It is one in

asociologicabsense,itisoneofthemoderntragcdiosofour
'

O'

, ' . , . . _ , , . _. . .,_ ,, , , , , . , .-7 . . = . ,,-..
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time. They run about 265 per million people per year. Just

to check it out, if we havo got 200,000,000, multiply that by

x amount, you come out with 52,000 poople.

Falls, mostly in our home, mostly on stairways,

about a hundred. Air pollution, that is interesting, that air
. , . . . . . , . . . . . . ~ ....u ,. . . .n. . :, u. .. - ...y. . . , . n , , r . ~. .,e.e s,,. _

pollution is primarily, well, the consumption of fossils,

mostly the consumption of fossil fuels, either in automobiles,

power plant production or chomical production. Firearms, we

hear a lot about the Second Amendment. Maybo you were told you

cannot bring your gun along, 15 per million per year, firearms.

Medical accidents, I always like to show this to

N my physician friends. How medical accidents, six per million

per year. I think the probability of dying while under anes-

thesia are somewhere ai'ound one in a thousand. I had some

serious eurgory a year and a half ago, I was a three time

loser to this sort of a problom. So I asked the surgeon, I
_

caid, how man'f times have you dor $o thh.s surgical procedure?

He waa a little a=azed, voll, he said - he though for a minuto

or two, I have done it about 2500 times, 3,000. I thought 'that

was pretty good. At least it wasn't a guy who had only done it

five times or a few hundred times. I had somebody who did it

at least a ccuple thousand. I caked him, well, how meny do you

lose under andsthesia i.le-e? Well, he wa5 shocked thit I even

g
Q --.

. . _ , .
-. . - ,- ,.
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asked that question. It is a very practical question. An

anestheci t better be on the ball becauco he can aniff you out
just li!:e th'It.

Electricity, about fivo.

CHAIRItM1 WRIGHT: You didn't tell us the doctor's
<. . v,, ~.,.~:.c , , . . . ,. ~ ~ .. , . .answer.

DR. viITZIG: He fumbled with that one. He really

didn't ancwer that one for me. I did not have much choice.

Natural disasters, we have had that by the barrel

full with the tornados, tha hurricanos, etc., about one per
million per year.

g Lightni.ng about a half. Radiaction about one
i .

-

C' aillirem a yaar. Thia is the bast estimata that can be made,

abcut cne-tenth of a person par million peoplo per yes.r.

Radiation accidents, nrobability of a fatality,
comes out of Washington 1400, the famous Rasputin Report,

which in recent timaa has como under fire. Is this still

credible, acmo peopla have said - ric11, the guy who wrote,

it was the Chairnan of *.hn Comaittaa who investigated it,

testified that he felt that the error band should have been
larger in that report, but he felt that'the report probably
uas on the conservative side. That it portrayed a greater

risk than actuall'/ existed. This was Lewis from California.

,n

( )

. _ _

$
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This is fivo zeros and a six. And even if it is off by a fac-

tor of ten, I am just portraying it fcr you, you get some sense

of perspective in the kinds of risk that we have in society

today.

Another way of lookind at those risks, in the next
'

table that I put together, that the avorego risN of' fatality
and the accident type and your individual chance per year.-

All accidents, all of them, on the average of one in 1600. You

know, you get out the dice and you throw them. You throw it

1600 times and ons blip, you got it. Motcr vehiclo - one in

4,000. Just step and think with me for a minuto. How many

times do you clone the door on your automobile in a year,

meaning you are taking a trip? Do you do it once a day, do you

de it twice a day, do you accumulate a thousand a year; easy?

Cne in 4,000, gentlemen.

Falls one in 10,000. Firearns, one of the big ones,

and air travel. Let ne tell you a story on relative risks that

just checked 22. At tha tima of tha Three Mile Island acci-

dcnt th?ra ras a *.icman in Coburn etho ias very upact. In fact,

she was so upset ahe wrote a letter to the editor and she said

that living in Coburn which is from Three Mile Island, how far

is Coburn, about a hundred miles, 150, I don't know. It's a

hundred miles, okay. She was so upset eJbout that and so con-

m

'',_

e
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cerned about her children and the radiation they might receive,

and a valid concern, a mother should have, a father, too, that

she took her children in an automobile, five of them, took them

to an airport, put than aboard an airplane, put them in an air-

plana, moved to California where they picked up and stayed with

theirgrandparentsforacouh5e~oSweeksand'flewihemback.
~~

~

.

Now they picked up five millirems. What is a millirom? I can

still see that in the news conference, what is a milliren?

Picked up five millirens, so che did this and this to avoid

this kind of thing. And that was the perception of risk and

benefit that was involved. She made that decision. I am not

sure that;she had as much of the information as sho should havecs
;

'"' had, which is one of the probleas that we face.

BY REPRESENTATIVE BAR3ER:

Q Eoctor, lan't it a fact, I can go along with that,

but what bothers me is this. .Maybe it would_be.30,000. people

killed at once if an incident would cccur. That would make a

difference. I think that is the fear the people have.

A This is one of the fears. And Madam Curie had an

expression for that, sir. 5he said that the unknown is not to

be feared, but it is to be understood. And that, as an educa-

tor, is the role that I am trying to take. I do not say that
,

those fears are justified or unjustified. I am simply saying

|

1

-

.
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we have got to got at the root of understanding. To me that

is education.

BY REPRESENTATIVE O'3RIEN:

O What if the bubble did cxplode? What are you talk-

3 _ . , .
. f.ng,.would there be -- ,. . . , , m , ,.

A Nr. O'Brien, I am glad you brought that up. I got

the Evening News, Harrisburg, Wednesday, May 2, and it says,
" Explosion risk at T:iI was ' error' ."

They are talking about the hydrogen bubble and on

Tuesday of this week Mr. Mattson of the MRE said to the Advi-

sory Committee and the active safeguards through the NRC, and

[') I quote, "The chance of a hydrogen oxygen explosion in the
_

nuclear reactor at Ihree :lile Ialand was miscalculated by the
:EC, according to an ERC cfficial who served as chief aide to

Hcrcld Denten.

Roger.Nattson Tuesday told an NRC Advisory Com-. ,

cittee on reacter safety that he and his colleagues has

' fouled up' and that 'there never was the potential for an
explosion'."

REPRESENTATIVE O'ERIZN: I don't trust the NRC.

ER. WITZIG: Ihcre is more than enough blame to

se arounc. On the other hand, Ict inc pursue that just for a

cocand corn.

. _ . ,

- =
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The state has a very competent nuclear engineer by

the name of Bill Dornsife. I was trying, during Three Mile

Island, I was up in Gaisinger gatting a ainor surgical proce-

dura and three /-rays and I was watching Jane Paulie run an

exciting interview in Middleboro. I got more radiation up
, , ,, , ., - : u. , 4 . ,... ..

. .4 ,i:

there at Geisinger for what I perceive to be a benefit risk

than the nearest resident at Three Mile Island. On the other

hand, I then tried to get away froa come of these problems,

spend a weekend 2t c cabin tp in Ligoni r and 3111 Dornsife

tracked me dcun and found me, thera. Ho una very upset about
it

this hydrogen. *le want ove3/ together. Now, we did not have.

firothand:inferraticn. All we had was the information thatm
( .

1.
*' the IRC was publishing, all right. And on the basis of what

iaC was publishing we cculd not see an explosion problem with

tho hydrogen uithin the reactor pressure vessel in the primary
systen. iiow, I am not tal2 int; about hydrogen in containment.

I am talking abouc Lha one in the ptir.ary system. How it does

artnar that there was a bubble therc, it does appear that it

v::s inbrfering rith the flew procesa, but it dcas not appvar

that there was an uplosion hazard.

RCPREGE!!TATIV5 0' BRIE;!: I a'm asking the question
|

what if it did happen, would it be worse than the China fall-

out or,'you know,
'

I don't'think this Committee knows enough'

. _ _ . .
.

'- t'
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about what radiation is, what it will do if it does explode.

Let's take the worst that could happen.

DR. '#ITZIG: Mr. O'Brien, tha what if question has

been one of the hallmarks of the nuclear field. I think it

has been one of the things that has made it the safest industry
v - .

.

There are other parts of
.,s -

. ,

that we have in this country today.
.

the fuel cycle that have problems in nuclear business. I am

not trying to get away from any of those nor am I trying to

whitewash those or put them over. They are real and they

exist.

Ve have beer. looking at what if questions. I can-

,o not answer your vc.at if questions because I can postulate the
( |
t~~

saae kind of quanticns in any endeavor that I take. All I can
-

deal with is reality. I cannot deal with these other, forgive

me, but tales cf ulce in Vonderland. I can only deal with

_, -

my barrel, I can only deal with finite things, I can deal with
~

that kind cf thing c3 a technical s:y. I cannot deal with the

what if.

RF.FRE3E"".1TI'/E GEI' SIN: ' fell dcotor, if I may got

just a little technical at this point, we then have self-

ccnfessed evidence en the part of the NRC that they overesti-

mated the dangercus situatien.
~

DR. WITZIG: And that is a very serious thing when

. . . .
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one is on one hand balancing, excuse me for interrupting, sir,

but it is a very sarious thing when on one hand you are balanc-

ing an action like evacuation against staying put and the risk

asacciated with otth:r one.

REPRES3ITATIVE GEESEY: What then is the possi-
- o . ;, - e. , ,. . . . . .

bility, or for that matter the probability, under a similar
set o; circumstances or something a little bit more sovere of

the liRC underastimating the situation?

D'1. WITZIG: I think it is possible to err on

either sido of good judgment. Don't you?

REPRESENTATIVE GEESEY: I certainly do, but sinco

p they overestimated the situation you certainly then have to
,,
'~

assume that they can rndercatinto a situation and that, quite

frankly, just bothere the hell out of me.

DR. WITZIG: I think it should bother you, not

only in the nuclear field, but I think it should bother you

in a lot of other fields. Like in drugs, fed, and things of

that area.

REFRESEUTATIVE GEESEY: It dcon indeed.

REPRESalTATIVE BEMNETT: Doctor, would it help

this C0r-ittee, it would help to, I think, if you are no dis-

posed, would you alaborato a little bit on the famous or in-
.

famous bubbla?

.
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DR , '.iITZIG: I am not in a good position to do that.

And I am not cucking the question. All the information I have

is accond-hand, the klad of things that con.e out of NRC, etc.

I have got a time sequence, give me 30 acconda nore and I can

Go through a tico sequence which has been published for Three

Mile Island, if you would like it. But it is nothing, I mean -

for me, it is accend-hand, you understand. I have not been

at Three Mile Island. I have not studied the record, okay.

REPRESE:!TATIVE BARBER: Doctor, did you ace the

program on CBS? A doctor received the Nobel Prize and he had

the fear really, I think, like ycu do, I think it is something

f3 we need --
'(

DR. iiITZIG: You notice I haven't said that, you

said that, sir.

'EPRESENTATIVE 3MGER: I said tbat, I think you,

alluded to that, I am sorry if I era wrong. But did you see

that particular program?

DR. '.IITZIG: Yes, sir.

dEFRECE;TATIVE 2/JOER: Are you faciliar, I know

that you chould be, this famous doctor who won the Nobel Prize.

ER. 'i|ITZIO : 1 dcn't knew which one you are refer-

ring to.
.

REFRESENTATIVE DARDER: 11 ell they had thic one

s

e

.
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that won the Nobel Prize.

DR i!IIZIG: Th3 chap that was here in Harrisburg

the nigh'' after the -- the guy frca Boston? Well, I will lock.

My answer t3 that is real simplo. What did he get his Nobel

Prize in? Was it in reactors? Was it in hcrdware, was it in
s . v s. , ,

accident analysin or vac it in gen <stics or peace, or what was

it in?

IU: PRE 3ENTisTIVE BlaBER: I thought it was in physics.

LR WITZIG: That may be great, but can ho build a

pipe and wold it? Just like, you notico, that when we start

talking about cancer, etc., and any professional that moves

f "3 outsido of his field no longer becomes a professional.
_

/

P.EPRi;3EI:T151*/3 3FZCETT: He's an expert.

D R . '/TI T Z I C : He is an exocrt. So any man that

ecves into thesa nren.,, my wife ia'fs there in two kinds of

c:gorts. She says there is the kind of guy who works hard and

ntudien, striten p q ors on it, 1cnc en analyses and slowly over

20, 30 yours he bec=es an export. And the other way is to

instantly beccmo ana by opposing sec22t'11ni;. , , Bernadetto""

O'Sullivan, '; hat 1.s her attitude towards it.

Ihr.i you gentlanon have to make thano decisions.

You have got a 'feLghty thing to do.
l

E7 CHAIRMM WRIGir2: ;
1

-

|
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Q Can I pose a question I think that ni ht have beenS

implied? If there vas an explosion, unuld it rupture the

vossel?

A Uc11, lot me ask you a question and I will answer

yours. How much hydrogen was there? Now figure it out. Okay,
,a o ...nc : ., ., a_> - + . ,+ , . ,

a cubic foot, ten or a hundred cubic foot. There cortainly is

Wo had tosome amount of hydrogen. Suppoco it was all full. ,
sit down und calculate.

O Thoro would be some oxygen?

A Yes, but the thing is there wasn't any oxygen on

the best infor,ntion that I have second-hand, there wasn't any

n oxygen. So why then do I postulate an explosion?>

() REPRESENTATIVE ITKIm I'm concerned, I think the

thing is to go back and find out if there was hydrogen, where

did it ccce from? Now there has been some comments made to

the fact that hydrogen developed through the zircallcy, zir-
, . . . . . . .

conium and circalloy, reacting with the water temperature

pressure, you know, when the coolant dropped belcw the fuel

anscably . height and th n it beconos a questicn as to, I am

not that familiar with the chemistry involved in zirconium

water reaction. How cuch could you form and to dotormine what
,

that type of concentration might bo? If it should turn out
42M + --gie , , , ,,

that such a reaction does generate sufficient hydrogen fcr an

;
. . - ..- .

|
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1
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explosion. The question is whether the primary system can

stand such an c.vplosion, number ene, and if it could not, the

quection goes back to the planning design as to whether rir-

calloy is the only type of clad material to be used or whether

acae other untarial could be used which does not create such
ns, . . . ._

a reaction or some ratarding agent could be added to prevent

this from occurr.tng. I think there are a variety of questions.

If there was a problem in this design, because of unforeceen

chenical reactions tuking placa as denoustrated on the black-

board, then there era options available at least to be studied

as to hcv to icprove the clad c'esign. I don't think we ought

tc get into this questien ncy becaus? if it is real, that can7 ,!!
'- '

he 6etermined and chould be abla to be dealt with rather

ef?ectively.

DR . '1ITZIC : I think that is etsolutely right,

Ivan, cna I woulu gree with everything you said in that area.
_. .

'

'iycro;;en is comething that c.unt be dealt with. Now, I might

also refresh the Cct:.mittee, that hydrogen in a pressurized

water reector is a actnon thing. It ic used as en over-

pressure, by2rocen is a normal 'ching. It is highly likely

that the hydrogen was in that pressure "essel. It did come

; frce this reaction. Motice how I phra.se that, it ic highly

likely. It can also come from the radiali .ic disassociation of

,

. -
.

-
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water, but that is not too likely.

BY REPRESENTATIVE FOSTER:

Q Doctor, I think your equation there answered by

question, it says that there is no oxygen present, I think by

your . equation the , oxygen was, absorbed ,--- , m , ,_ -,7,. s,.~
. ,

A Tied up in the zirconium.

- Q. I understood --

A Now I say it appears there is no oxygen present,

second-hand, okay.

Q Vell, initially, tha reports were there came about,

through the disassociation of water, the breaking down of the

Os water in the hydrogen-oxygen, did that occur?

A That will occur any time there is radiation, but

the magnitude of it is very small. And in a pressurized water

reactor, they do use overprosauro substancca liko hydrogen to

e - - force that reaction,back. Any of these reactions.can go either

way. So it depends on the chemic" fondition. I can force

the situation this way or this way.

O I think that answers my question where the oxygen

wont.

A No, hydrogen is not an uncommon thing, it in very

,

cos7on in a proscurized water reactor.
,

I wanted to leave this thought with you and then a

ecuple of comments, you can chew on me as long as you would like
s ,

~

1
l

.
__

. . . - , . ;- . , . , . . , .
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to. This is a table that was pulled together by Wilson at

Harvard. It was published in the New Technology this spring,

I think the name of the cagazine is New TechnoloSy. Taking

the best data that we hava today with respect to risk, and if

you are going to take a risk which increases your chance of

d2ath by one part in a million,'Ijou do that if you smoke loss
' '

than two cigarettes, not two cigarettes per day, not two cig-

arettes per year, but if you smoke two cigarettes. You in-

crease your likelihood of death by cancer or heart diseaso by

one part in a million. Now, when you get down to such fine

numbers, it doesn't make sense, but when ycu get it up into

the higher nu'aburn on a big populaticn, it does nake a lot of| ,1,

'
' sense. Drinking a half a litar of wine, spending an hour in

a coal mine, spending three hours in a coal mine, it doesn't

matter whether ue cre talking about black lung or whether ue

are talking about an accident.
'

REERESENTATIVE O'BRIEN: You mean, if I spend only

an hour in a aine I can get black lung?

DR. VITZIC: You toko that chance. Living tuo days

in New York or Louton, instead of seme place where there is no

air pollution. Flying by jet for a thoucand miles by jet, by

an accident. Living two acnths in Denver en a vacation from

How York City, cancer caused by cosmic rediation, an increase

in radiation. Living two conths in an average stone or brick
'

__

|

.
. .
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building, cancer caused by natural radioactivity. How much

time do you spend in the Capitol? One chest x-ray taken at a

good hospital, cancer caused by radiation. 'No days after

Three Mile I got three shots. So there we go.

Living two months with a cigarette smokor, cating

405abicspoonsofpeanutbutter,livercancercausedbya
' ' '

toxin. Drinking Miami vater for one year, cancer caused by

chloroform. Hcw dcas it get chloroform in Miami water? AP I

understand it is a reaction between chlorine and hydrocarbons

which exist in the water. Yell, you can go on drinking, and

so the nuclear kinds of accidents that are postulated here.

That 13, I think, the end of what I have to say.
, ~,)
,

,

(
If I can, I would like to leave that with the light and mako a

couple of corrents to the Ccmmittee and then you can chew on

ce for wPntever you like, gentlemen.

I Got a poor crystal ball, so I don't know what is i
1, ... . ..

going to happen in the future. But I think if wise heada pre- |
|

vail in the State Houses throu6 out the land and if wise heads |h
|

prevail in Flashington, ve are likely to see this kind of thing |
|

occur on an immediate basis. I made this table up about two
|

weeks ago. Short range, which I am going to call two to three

years, and then icng range, which I will call till 2,000 I

an a lousy propnet, but here is what I propose will happen.
.

You aro Boing to see many investigations. I think

-

e
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it is appropriate. I think the activity that you ladies and

gentlemen are involved in is very important. I hope you ask

some real good questions of some real smart people because

they need to be asked. I think you are going to immediately

see demonstraticns. Watch May 6th in D.C. I think we are
v . :n eas- i;,v i,...,... , . .

going to see a shutdown and, of course, that has come. I know

that looks-like hindsight, but at the time I made this up,

two weeks ago, it wasn't.

In short range, I don't think there is any ques-

tion that we are going to see legislation. I think we're

going to see regulation, I think we're going to see increased

costs and;I'm referring now to energy totally, not only nuclear.O
I am going to go right across the board, and I say this, be-

cause I work in the nuclear field and I say it with some cau-

tion with some personal emotion. I suspect that there will be

no .new nuclear starts.

In the long range to 2, BOO, I don't know. ~ I hate

this word, I'm going to write it, I think thoro is going to be
a crisis in energy. And the reason I any that is, you know,

we got spinning reserves now of 30 to 35%. If you take the

nukes out, it runs to about 30% spinning reserves.

BY REPRESENTATIVE BENNETT: , _

Q Doctor, would you tell me what ycu mean by spinning

9
.. . . . . . . .

- L.__. . 7 . ._;._. .. _ _ . _ _ _ . _ . _ . - . . ~ . . -
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reservos?

A That means that we have got a capacity with that

pinwheel running, that I can throw a switch and put out of

lino. 30% roughly in this nation today. Now hang on, 30%

roughly. Becausa you have to take any mechanical-electrical
, . o . > . , , . . ,-. .< 4 . m ., .. . . , , , . . . ~ . . . .. , ,, . . ,.....s.. ,. m . ,, , , . 3 ;,.-

.

device out of service and repair it, I don't care what it is,

. ,
you need a cortain amount of reserve. All right, if you are

going to koep, unless you want to walk up to a switch and not

get juico, you have got to have a cortain amount of roserve.

Experience teaches us that reserve must be in the order of 18

to 20%. As an old electrical engineer that is the kind of

numbers I: remember, 20%, roughly. Now I said I had 30, so
'

what is the aveat? Well, remember it'was growing at about

four percent a year and four into the difference between 20

and 30 runs about five years, six years. How long does it

take to build a coal plant today or a nukey plant? When was
- ~

, t
-

. ., .; ,_.. . m . . _ ,., . .c . . . , - ,

the last oil refinery of any size built in this country? About

ten years ago, gentlemen, and no wonder we can only buy five

dollars worth on the turnpike. It has baon ten years since we

built a major refinery.

I think we are going to see a sicwly emerging

energy policy. You kncv, we have been wrestling mi htily withE
. _ . . _ .. . .s -

it since the embargo in '72 and what have we produced?

.
REPRESE CATIVE BENNETT: Zero.

_ __

(3
\vs

,, . .~. _ _ ._ , . . . , . , . , _ , ,.

'~
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DR. WITZIG: We have produced a lot of paper.

There is going to be heavy conservatioc. That is a nice word

for curtailnent, heavy conservation, and heavy examination of

all alternative sources. We are going to see an increase in

coal, and I believe, contrary to the present climate, that we
. . .:e . , s., , a, ,,.,2 a .. - ., ., . . u a .m . ,, ,m . , .. ,

are going to sea nuclear being additicnally counted on. That

is my look into the ball. I think that in order to bring this

about, gontlemen, something is favorablo as what is there is

going to ' a a steady stable regulatory climate for design

s.'d operation. I think we are going to have to have design

reviews and I think ve are going to havo to have improvement in

it. I think we are going to have to have more testing. I- g
v

think we have obviously got to have an operator and ro6uintor

education. I think 40 have got to have energy managemant. I

think we have got to have, and this is not a acw thought, it
is an ancient one with me, I think thera sust be indopondent

safety review teams for each plant made up of people lika

covernment people, utility people, health, academic, energy
people, to revicu thoco things. !!ot a big unwieldy thing, but

to have en in-depth penetration and I think that low level

radioactive wasto sites as well as high icval radioactive

wasto sitos are things that must be dealt with in this country.
If vo don't do that, the picturo, in my view, is even going to
be worse than what I would project for the long ranga.

m

L

.. _ . ,,_. .

4
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Now, I am not a pessimist, I am an optimist. I

have got great ccnfidence in the American people to recogni::e
a problem ultimately and to deal with it. The time situation

does ucrry me.

I am at your disposal, Mr. Chairman.

CHAIRMAN WRIGHT: Thank you, doc $ob. I am going
'

to try to control the questions. Seeing that I'm the Chairman,

I have got the prerogative to ask the first one.

BY CHAIRMAN VRIGHT:

Q Can you briefly define for us breeder reactors and

fnsion?
y
/ ) A I will try. If you recall, when we had the fission-

'

ing nuclcus and we said that it slid off into two parts and en
the average some two to three neutrons came out. All right,

let's make this uranium 235, Mr. Chairman. Moutrons that are

emitted from that fission process, one we know we have to use

up in continuinr; the process, right? So we have got to have

one neutron to go on and split the next one. I got that one

taken care of. So wo know we cannot make the system perfect,

there is parasitic absorption and there is control I must have

of it and so I am going to lose one or a fraction of one. So

I take care of that one. How this one here, however, I.want to

take and put into uranium P.38. I,nd when I do that, I can covo

( /

.
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it ultimately into plutonium.

I!cw, plutenium exists in Thraa Mile Island, it
exists in every light water reactor because we build it in

in place. In fact, when it gets to an equilibrium cyclo after

about four or so refuelings, about 35% of the energy in a

typical light water slightly uranium reactor, 35% of"that

energy comes from plutonium, not from uranium. Because in the

no::t one that splits, U235, a couple of nukos como out, I can

hit this one and it will fi::sion. So you soo I can lose o

fissionablo isotops to produce energy, keep my chain reacticn

Going, use the neutron frcm that and an isotopo which is not

fissionable, normally, and convert it into one that is. Iq
can do this also with thorium, to uranium 233, oither one of

those tuo.

Ilow Rickover's light water breedor in Shippingport

is working in this chain here. That is a tough thing to do in
~

light water reactora. It is much easier to do this if you are

doing it in what uo call .1 liquid :totala reactor.

Now what .12 fusion? Fusien is just the opposite

of fission. Instead of splitting an atom, I take two atoms

and I threw them together with such force that I make a new

one. I take hydrogen, throw it together and make helium.

Actually, this is a heavy hydrogen item. 'I will call that 112.
In that procosa of putting those togethcI to form one, I re-

@

.
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C
lease about 17 to 18 HEV's of energy. Noticeably, censider-

ably less than what I do in fission. But that is all right

because I can make core of them. I have got a lot of water

to g e.t the deterient (phonetic) from. That is the

fusion process.
. .

. - . ,

REPRES2'T/.TIVE BEiNETT: rector, you're going to

have to slow down because I as a layman.

DR. VITZIG: 'I'm sorry. Do you want me to back

up?

REPRESENTATIVE BENNETT: Just a little bit, sir.

DR. VITZIG: We were talking about fission. What

(m is fission? Fission, if I take my barrels and use them, hora
<

* 13 uranium 238, I thrcu a neutron in it und it splits and re-

leases energy. Mov, I am going to take, and because they are

smaller, I nm going to take hydregen isotopes, I am going to

throw thcm together. I'm going to throw them together, here
-

.

they are. I am goin$ to throw them together and it becomes

one a helium, are you with me, and it relcases energy. One of

the questions that typically follows on that is where do we
stand in this business today and when is it going to happen?

The answer to the question is I don't know. Now, thoro are

breakthroughs, well, we retract frca that word. Maybe not
'

breakthrough, but good accomplishments recently, in the last

year or so. At Princeton where they have gotten up to fairly

.

- MW 4 4 MO M4W+ '''EGE'a^qpev ma' h e$ 9If "eiM NM#m'AM M r & %* 9 Eg A % tr



75

m
,

high temperatures, 70 to 90 million degrees Fahrenheit, which

is necessary, you havo got to have them running at high speed.

If you don't have them running toger.her, they won't stick.

You have got to have them running at high speeds. It takes a

lot of energy to do this. So we have yet to get that to hap-
''

pen on a self-sustaining basis. But'it gives up as much en-

orgy as it takes to create it. Let me say that again. We

have, yet in the laboratory, to get this at a basis where it
releases as much energy as it took to stick them together. So

the net result so far is an energy consumer, not a producer.

Now, when will that come out of the lab as a net balance so

that we can do it. I don't know. Five years, ten years, I
,,o),

'

don't know. I do know thic. That it took from Firmey (pho-

notic) in '42 to Shippingport, well, let's take commercial

Yankee or Indian point, it took from '42 to the oarly sixties,

it took 20 years, two decades, to move from the lab to a
..

first commercial unit, 20 years.

The fusion business is tougher to handle than the

fission. We think that is ccmplicated in those books, fusion

is at least as complicated if not more. Some people think it ,

I
Iis ten times as complicated. Some think it is only a factor

of two. So from the ,oment it is released in the lab on a
~

share bacia, the best I could ever hope for would be 25 years
1

from then until I 60t the first commercial unit. So I think i

.

$
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we are talking 20, 20, 20, 50 without any difficulty at all

for the first one. I'll not see it. I hope my grandchildren

do.

BY REPRESEITATIVE 0'BRIEN:

0 How long have you been in the business, doctor,. .

the nuclear business?

A 37 years, since 1942.

Q Do you feel that technology that we have in

America, maybe that wo went out too quick to put those nuclear

plants out and are you faciliar with the NRC years ago, be-

cause they are very critical. Number one, why were they al-
,- ,
,

') 1 cued to build a plant, Three Mile Island, with an airport in

the vicinity? So uhy, there are many many changes today, are

being made facing nuclear plants, end why can't they have a

standard plant like ilestinghouse was in the process of build-

ing? - . .a.......s . . . .

A How can I answer that question, Mr. O'Brien?

Q You'ro the export, I'm not. If I were in your

class, what would you say to ce?

A Well. what I would say to you, I think I would

respond this way. That any new technology has a learning ox-

porienco, a laarning curve. There is no exception. .

Q Do you think your statement there, that this is

O-

- , - , .- ,

I
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fair to the American public to say that we are putting a plant

such as something like this and say, we are putting a plant

out to learn uhat is going 1:o happen?

A I'a sorry, I didn't hear your question.

Q You said like learning frou experience.

h No, I said any technology has a learning period,

yes, sir.

Q They did not put a man on the moon or try to put a

man on the moon until they knew how to do it. I just feel that

when you say put a plant up, do they really know that they had

control on that plant?

A I would say that, Mr. O'Brien, respectfully, firstI ,)
,

'"
let me point out to you, that we killed a couple of men get-

ting some men to the moon, too.

Secondly, I wotdd say that as n renponsible pro-

feasional can, I can only tell you that there is risks in any-

thing we do. We never have a risk-free way of Senerating

clectricity in my opinicn. There will never to a risk-free

way to c9ncrato electricity. I think that the fact that elec-

tricity and energy prolcngs our life, through many ways, is

a benofit of electricity. And I think society has to make

that judg=cnt. An Einctcin said, nuclear oncrgy has got to go

to the public squaro and it is t;here.
~

_

f '^
,

.
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Q I'm for it. I want to make it clear. I feel liko

you. I feel, and I think, Pennsylvania is between 12 and 15%.

A It is about 15%, sir, capacity-wiso.

O But I am not getting the answers. I am not blac-

ing you. I think it la a hard question.

You bat you it is a har uostion. And lot me

turn it around tne other way, Mr. Comittee Member, respect-
fully. What kind of safety level do'you want?

Q I want a certain amount of accurity that I feel

and I think the people are entitled to, number eno. Where was

NRC when they looked over the area of the airport and large

o) planss cotiing in and then decids later that they have to
(
V double the expense to saybe mako'it safe'enough, say, if a

bomber or an airplane hit it?

A I would say, if you believe that that is an ia-

proper situation, then I would any that they are not doing the
job that you Want them to do. That is what I would say.

Q I am only giving out one example.
A Thc.t la n at I would any. But I come back, that

is a fair question and I think a fair ennwer. If we aro look-

ing for blame in this situation, thara is more tharl enough
blamo to go around. It can fall on the utility, it can fall

en the IEC, it can fall on the manufacturer, it can fall on the

. .
.

. .
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architect-engincor, it can fall even on the cducator. Because

in the words of John Dunn, do not ask for whom the bell tolls,

the bell tolls for thee. You remember in the early days when

the bell would rin6, you wondered who it was who had died.

We are all involved in it. I think we all got to
. . .. - . . ,..

do it and I think you have got a special responsibility like

I feol I chara with you as an educator. You may consider that

remote, but I don't, because I have been in the field a long

time. I think we got a special, special care. So when you

ack for safety, what is safety? You accept this as safe now.

Would you accept that for a nuclear plant? The answer is hell

o no. Would you? In my belief, the technology and hminn educa-
L<) tion can bring it to where you want it, but that costs and wo

have to pay that prico. You may decido that it is cheaper to

do without it. So pull out ovary light out of six and every

motor out of six.
. . , , . ..

We are holding hearings today on Throo Milo Island

across the land. Aro there any hearings being hold for that

timo when we run cut of rolling roservos, spinning reservos,

and somebody has to decido that this hospital will not got

energy and that one vill? This industry and its jobs are okay

and that one isn't? I don't think so. I ask for balance and

du gmont and perspective and reason. All those good words, I

---.

v
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know they sound like words, but I am very sincere. libat the

hell do I got to loso? I'm 50 years of age, all right, if I

live till the good book, three score and ten, I have got 12

more to go, if I'm lucky.

CHAIRMAN tTIIGHT: Representative Geesey.
n.-u 3 . . . . . .g u wa . < i . ,- - , - , a ,. . . .s., .c 4. 3, s. , ... , - 4, + ,.

BY REPRESENTATIVE GEESET:

Q' Doctor, throughout your presentation, which I might

add was very excellent, very informative, thoro was one thing

that you touchod on very briofly, but in the way you touched

upon that subject it seemed to me as though that particular

thing that was your most serious point of concern within the

plant oporation itself, and that is valvos, valves vero a

problem?

A I did say that, yes.

Q Valves apparently were a problem?

'' 'A~ 2 That is correct.> - ~ - -" ~ " ~ ' '
'

' --- -

Q i.' hat is the problem with valves? h' hat happened

with the valves, to your knowledge?

A We cannot make them ao they oporato reliably. You

look at the one in your bathrocm. The damn thing is always

leaking. Valvos are tcugh. I'm not being smart. It la hard

- - to make a good valve. That's the kind of foreign to me be -

cause I an an electrical engineer, an old physicist and I have'

. _ _- _ - _

(. )

_ _ . _ . , . . , .- . . ., _ _ . . . _ . .-. _ _ , , , . . _ . . . . , . .- _ _ . _ , . _ _ .
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been in the nuclear business, true, I have welded a little bit

here and there but nothing very much. It is hard to make a

good valve.

Q Is there a substitute for a valve?

A I don't know of any.
-. . , . . . ,n . .. ,. . . . . . .,. . ,..z.,o m,, ., ,,

O I have the same kind of a problem with radioactive

vaste that you have touched on. So I won't get into that, but

something did bother me, again, throughout the presentation,

the NRC and its role. Would you please comment for my edifi-

cation, the pluses and the minuses of the NRC not only as its

respective action with TMI, but its overall action in regu-

rS, lating the nuclear industry within this country?
'N <

A They are the regulators. That is a tough ques-

tion, representatives. The NRC has dono some very good pieces

of work. They have sponsorect some excellent research. Whilo

we are, at the moment, on a little bit of a witch hunt, let's,, , ,

,

take a look at some of the loft tests, it took a little long

in ccming. They ran somo loft tests in December of last year

and this is the kind of problems, t:wo phase flow kind of

problem, the meltdown, etc., with the nuclear core, and I

don't know if you gentlemen know about this, the fact that

they predicted temperatures that woro by conservative, knowl-
edgablyconservativebasis,withinfourohfivehundreddegroes

i

. . .
.

. .

n
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hotter than what actually occurred. When they looked at the

most realistic model they found that they were within 50 de-

grees or so of what actually occurred. So they erred, they

tend to err on the safe side. If I'n going to err, I sure

want to err on the safe side. So when somebody is thinking
., , . , . . .u, . s. r . , s . v ,. . ., .

.

about a hydrogen bubble how do you err on the safe side? They

say, well, goe, it might explode. If it explodes, what if it
.

explodes, what if the primary system breaks and what if the

containment breaks and what if I distribute fission products

out in the ' populous? So they say let's move out. I do not

know how much training the NRC has had in emergency manage-

f- , ment. I suspect not a great deal, not a great deal. And I
! i
''" don't know how you move many people. I see them move in and

out of State College, in State College they bring in 70,000

people in the morning on a Saturday and they take them out in

the e.fternoon, 70,000. There isn't a single accident. Well.
-

. . . , .~ . . ,, , . . ...

that is not trua. There isn't any fatalities.

So it is a tough -- it is well orchestrated, it is

well planned. There is nat much panic. There is usually only

. joy in that nituation.

Q Hopefully.

A Usually, not always. I don't think the NRC has a

lot of experience in that area. I don't think we do either.

I don't think our own Department of Environmental Resources has

.
.
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a lot of experience there.

Q Doctor, I cu t h ing about within the confines of

their sphere of influenco?

A Yea, sir.

C Ihe pluses and minuses thoro, they have no influ-
. ~.,..,....,a- .. .. .c ,, a v. ,

.

ence nor responsibility over e/acuating individuals, but they

do have --

A Yeah, but they stro can influence somebody who

does have.

O They can do that, but as far as plus or minuses

within their own confines of responsibility, for er,cmple,

f-) radicactive disposul.
l

'

That is not solely their responsibility but --..

C '1011 it isn't bub it is.. ,

A It is the old AF.C and now I'm not sure, DOE mor,...y

with a little NRC, no, it js mostly DOE. I havo to -
, . - _ . . . . . . ,

C Eut what are the other pluses and minuses within

their spheroY hhat I don't want, dcctor, is the word that you

used, witch hunt. I don't want a w:.tch hunt.

A Uo, that doesn't do anybody any good.

O I uant to find cut what the proble:ns are. I want

to find out, hopefully, what the solutions are. I would like
.

to try to find out how those problems can be corrected, hopo-

. . ,

;- -

.
,

. . --
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fully, at the stato level if va do have responcibilitics

thero. If not, perhaps, to also can cake recoracndations at

the federal level and tha': in why I an ':rying to find out your

opinion of the NRC, plus, ainus, in their sphere.

A In general I have to say I think tnoy do a pretty
.. . . , . , ,

scod job.

REPRFSENTATIVE 0'ERIEU: I'm glad you think so.

EY R2FIUrdITATIVE GEESEY:

0 You are not going to pinpoint -

A I can ait with ycu and run through a litany of

?rrors that URC has madc. You kncy, we have a rescarch reac-
p-
! ) ter at Pedn State, all rit;ht, and ue get iru:pected. 5o une to

t;ct it.npocted onco every tio years. Nou uu get inspected five

or six times a yacr. Is that bad? L' ell, prebably not. It

costa a bit, but maybe the benefit is worth it. I am not go-

ing to quarrel over that. That in the kind of thing that is

happening. They nade a substcntial offert. Ic their judgment

always the beat in the world? Probably not. Th0y need the

test minds that they can got. They havo ;ot zcra pretty good

ones. I will say this chst I dcnft suspect that an environ-

centalist is necessarily tha bact qualified to be a commin-

si:nor. .I!c is not very good with valvec,

C Or evacuation planc.

.

m

!
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A I don't know about that. A lawyor has a good

place because on the Cocaission you have got to obey the law.

You havo got to obey the law and sometimes I don't know what

the law says. It is so ccaplicated. So I nood semobody to

tell mo 'ethat the law says. Usually, they always tell me what

I can't do. That is one of the biggest probicas. What I want

a lawyor to tell me is what I can do. This thing comes home

to roost.
,

My aon is coning to Harrisburg and he is going to

be living here for a couple of years, ha is going to be gradu-

ating from Pitt Law School, I hope, and ho is going to be

7, clorking for a judge here. So he asked no, post Three Mile
f

Island, so he said, dad, I want to start'a family. Ho's mar-

ried, he wants to start a family. Where chould I live in

Harrisbur3? The 37 in H rmany was richt '1 hen ho said we all

live in Poansylvania.

O He should live in a frame houso directly adjacent

to his place of employment.

A So my answer uas you can live any place you want to.

I understand there is sene good real estato down in Highspire.

Py answer was you can live any placo you want to.

;Ty wife looked at ma and said,.how can you say
-

that? I do not knew where he is going to live.

Om

-
. _
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Q Well, you essentially said that one of the minuses is

'the composition of the Commissicn itself.

A I think that the Ccesission composition has to be

lookod at very carefully.

Q That took a lot.
.. . . .; ~ , / , e hlell,'Itellyou,Iam1kindofdraggingmy'.idetA

because I live in a glass house like anybody else does.

O Yes, but doctor, so do we in our job as we try to

find solutiens.

A Yes, I think its composition is one - I think

oducation and training, which I made in my summary statement,

Iis absolutely, it is very, very important.,s
l(d'

O Uhat are the other minuses? How can we -

A I think they need increased, you know, thero is

ithat old expression that says those who can do, those who can-

not teach and those who can do neit er are censultants. Maybe

you could say regulate. I think those people need a real hard

course in what a nuclear plant is. Not just tour one, they

cucht to have an internship for a year or so in a plant. I
l

don't know how you can inspect a plant if you don't, I think '

you ought to work in it, live in it, breathe in it. I don't :

1

believe in paper wonders. |

I think you ought to have an increased analytical

~

|,

. ..

|
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capability. I remember going before in the IEC and they had

to tako overything that we calculated, I mean, I was a con-

sultant, I started a small consulting firm.

O What was the definition of a consultant?

A One that can do neither. They would have to take
. . . . . . , e . a - . -n. . ,

.. < , ,

what we calculated. They dain't have the capacity to calcu-

late on their own. That is greatly improved. But I think that

has to be. I think the LTsC staff man has to be at least as
knowledgeable as a designer-manufacturer. You talk about

having an IRC man in the power plant, I think you ought to have

them in the manufacturor's.

,q Q Including the --
,

A At least internship. Let him figure out how much

cladding thickness you need. Let him calculate the hydrogen
production. Thoso are things we all have to do.

I wrote the safety analysis report that brought
y- ,,

, . .

the Haut11us into the New York harbor after its transpolar
voyage. That was a big sweat. We shut that reactor down at
sea. I have forgotten now, if it's ten percent or 20% power.
Wo came in on low power because we did not want that fission

product in the sewers or in the harbor. So I took my family,

my wife and my kids and wo vent out on a tug and welcomed her
'

with the hatch open.

|

.. _

P
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Q What responsibility should the stato play in this

situation? Should the state have a rolo in nuclear plants?

For examplo, should they have a say in the siting of a plant?

A This is a problem I have been wrestling with for a

-

couple of years. I guess my answer is this. I think that tho
. . . . . < ,, ..o, . . . . .,.s .m . ,n,...,- ,ua,. .,.. ,, , .

fabric of society is an extremely complicated and interwoven

one. I am dependent upon what happens in Detroit, in Arkansas,

Iowa, South Carolina, wherever I get my food, my clothing, my

hardware. And they are dependent on cc even though I am in a

service activity today. Our products are graduates which go

thero. So we cannot build fences around ourselvos. We are

o a fabric t.f a nation which is greater than the sum of its
O

parts. So in my view, I believe that the federal authorities

should retain the ultimato r?sponsibility in this area. But

I think the state ought to have a complete advisory role in

,
those matters. Now whether advisory rolo you deem is reason-

,

- + . . . . . . . , , .. ,, ,,... ,. .

able enough today, I dcn't know. There is that role today,

as ycu know, a state --

Q Minimal.

A A state, the licensing process allows for, and I

am not a lawyor so semobody help me, allows for a friend of

the court or allows for an intervener. The states can inter-

vene. Not necessarily - and the intervonors becomo a senso

- -

.
-- . - . - |

. . . - - . _ - - . - . - . . . . . . .



69

.' ' - -s

us

of a negativo response. The state does not have to be a nega-

tivo intervener. I believe the state was an intervonor in

Three Mile Island.

REPRESENTATIVE GEESEY: No, I don't think so. It

may have been, I don't recall that. Thank you, doctor.
a . . ., n. , e .,w;.,.. . . . . . ;n , , . . -. , -

. .. ,

CHAI?JIAN WRIGliT: Representativo Scimitt.

BY REPRESENTATIVE SCIGIITT:

Q I would like to ask a couplo of quick questions.

I realize it is late and I do not want to prolong thic. I

think the first question I would like to ask is three parts.

Are we training enough pacplo in this field? Or aro we doing

(] as, perhaps, aviation did, they hired anybody that could fly.
The not result was that ten percent of the untrained aviators

were killing the other SC5 thnt waro trained and skilled. Do
i

we have a sin 11ar situation in the energy field today? |
1

- -

,
- 'A ... I don't.think we havo that kind of a situation,. |

but I do think rigorous training and educaticn in the energy
,

|
field, nuclear in particular, but enorgy in general.

Q Who teaches the teachcrs?

A It is very important. That is a good question.
.

1

It la like who guards the guarda, right? I will stand up and

take c rap cn that. I was in the industr/' 25 years and then

|

|
'

, _

- - .
.
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at the University for 12. I would think that is a reasonablo

se't of credentials.

Q As a teacher though, how many of you are there?

A At Penn Stato, I am fortunate to say that nuclear

engineering, wo average over ton years of industrial experi-
....e.u. . . . . . . c . ,, , ,,, ,.m..,..,.. , . 4 e . . , . . . ,, , o , , , , . , , _ ,

once in our faculty, over ten years.

O I think the training goes throu2h,. not only in

your field, but should go beyond big labor, the bricklayers

and concreto, the man that puts up the towers and a wook later

they fall in after they are put up.

A I agree, no debate.

Q I don't think we can trust and place our safety inp
gj

th?ir hendtr until we have assurance this'has been taken care

of.
l

A And I just hope that you feel of that same convic- ;

1

tion when it comes to fund those responsible. i
.. . . ..~. .....i.,...., . . . . , . .. . . ..

Q That is a questien, ircidentally, I want to develop.

I uculdn't have time to do it tonight. The question I want to

raice is no invest the scney in the utilitics in order to

build these thin;p and then after the explosion they expect us

to ceco back and pay for them again. I don't think that is
,

!

fair. I think the stockholders ought to.

A Who would you like to have pay for them? |

. .
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Q The stockholders.

A Sock it to them, make them pay it. And the next

plant that la going to be built, will he invest?

O That's a good question. The only way to find out

is to do it. One final question. What do we do about storage
... . .. . . ... a .+ , ..v . w - + . n. a, , . . . .

.

or what have wo done about storage?

A I think there can be a very strong - you are talk-

ing about storage of high radioactivo vastos. I think there

can be a very firn policy. This is one placo you are going to

stop reprocessing, you can say thou shalt storo and get about

it with a targot date that has got scoe realism and some pur-

- per.e behind it. Hot the shifting on' that moves back two years

for overy year that pesaes. We have wish-washed, willy-nilly,

and have not proceeded in a way which I think is responsible.

I am very disappointed in it. I have served en two national

academies, subcoanittees, you know, way down low and we have
. .w , a ,- . , . u . u. .

made rece:mondation after recommendation of solid, technical

facts. You know it is throwing it to tho vindsr .

DY REPRESENTATIVE O' ERIE'i:

Q That is strictly federal covernment, not our de-

cision?

A .?es, sir. . _

.

. - -

\)s.

. . _. , _.
.

. . .. . . . _ . . , m..
,
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REPRESENTATIVE SCIC1ITT: That is all.

ER. htITZI'.1: Eut you can put pressure on tha

federal government.

REPRESEIITATIVE 0'3RIEN: You are kidding.

CHAIRM/d WRIGliT: Representative Stuban.
.. .1....,~ -, , . . , , ,

LY REPRESE!?2ATIVE SIUBAII:

O Cno~ of tha thin;;s that ycu mentioned that Repro-

sentative Geesey said, the interven3r type in licensing, would

it be possible that the consu:.1er cdvocate that intervenes in

rato caces could intervene, you know, like FP&L and Susque-

hanna is now licensing. That we could ask our consumer advo-

() cato in behalf of the people?

A I think ._u .could to very'tisc if the stato inter-

venas en '.:chalf of the people. But I don't like ycur choice

of intervaner. I would like to have nomabody that is compe-

-

tont. '.1hy not r;ot comebody in DER like a nuclear engineer.

You've got the.s? Uhy not use them? He is in nobody's pocket.

I don't kn0w who the consumer cdvocate is now, but if ho is

no better trained than the previcus cue, I have serious resor-

vations on that be. tug a viable why to go. That Soos back to
your education.

J. Jcula _t Le pccu'.bl2 that.tho ;stauner could take

up tha local --

, .

.

,
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A Oh, in the legal formality sense, yes.

O Ask the peoplc with the expertise to come forward.

Another question I would like to ask you is to go back to the

coal chart you had on the coal burning of plants.

A Yes, sir. Do you want me to flip it on?
-i , . . - <. . c , , ,.

Q Yes, if you would.

A If I can find it here. Go ahead.

Q And you did say that you spent some time at Gei-

singer Hospital and you talked about the Montour plant.

A This one?

C Yes. Now you talk about uranium and coal. Is

there radiation that is being sent out into the atmosphere whent-

i i
' ~ '

you burn it?

A In the burning of coal?

O Right.

A Yes, sir, thero is.

G 'lhat percentage do you say is being cent out?.

A Tha studies that have been made that I have read

en say that if you tc9e the small amounts of uranium inpuri-

ties, which is in coal in.'tially, you see, it is a tremendous

volume even if you have a smell volume you accumulate a large

amount of it. If you take uran.'.um impurities cnd they vind up j

in this ash, the daughter product, primarily radon and some of

|

!!
|

1

- .

.
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its daughters, I have to get out the radioactivity chain and

refresh my own memory, all right. Radium is one of them. In

general it is a bone seeker. So if you take a dose, depending

on, if you take a done, a radication dose of an individual who

lives near a coal plant, a large coal plant, and compare it to
r. . . . . . . . . ,:,..., ,. .v .. . , ,. .

an individual living next to a large nuclear plant, the doses-

are very comparable. The coal plant is a little bit less than
,

a boiling water reactor and just a little more than a pres-

surized water reactor, very comparable. But there is no regu-

lation on that at all. But I think there is a good reason, as

the gentleman over here had asked earlier, there isn't much

radioactivity totally in the coal as there is in a nuclear

plant. But the dosos, as to what is actually released from

coal, is about the same as what is actually released from a

nuclear plant under normal operating conditions.

Q Now we Sot the condition of the Susquehanna boil-
- -

. .
a, .. . . . . . . . . .

ing water reactor?

A Yes 31r.

O 'te got the "antcur coal burning facilitiy?.

A Yes, sir. About 1500 megawatts at Montour.

O You go right on up to (inaudible) you have another

coal burning facility. Mcw much radioactivity are we going to
.. .. . . . - _ .

. -

have in the atmosphere in that area?

. . . _

e,

. ._ . ... .. . _. .
. ._ .

.

' =l
'
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A A very small amount compared to the background

situation we have experienced up in that region.

I have an interesting story. Penn State has a

mobile radioisotope laboratory that we seek to get federal

funds every year. It is a 35 foot trailer. It was parked
4 .m s . ., ..- .. . ,

over here from the first of Fabruary by the Education Depart-

ment until the 15th of March. In that, we bring young people

in, by hands on, we teach them two things. What radiaction

is, the beta, gamna, etc., and the other is how mankind can

manage it. This is part of the education that we are trying

to get across to the public. It is a tough fight because of

the coney :. situation.cs

( /"'

But in that, our instructor comes up in the coal

countr , up around Scranton, with this van up there. And hef

could not get cne young lady to come into the van because che

said, that is radioactive. I don't want to do this. She
..

would only come as far as the steps. She would not go inside.

Well, Joe hed to run a cless so he ran a class for that and

he said, if ycu wait, I vould like to talk with you. After-

wards he talked with her and had no luck. The nort week she

came back again, she sat outside. He said, will you wait?

That evening Joo took a counter, a fairly sophisticated coun-

ter, and where this girl lived and played in the culm piles,

__

. . -
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Joe took his counter and measured the radioactivity. She saw

the amount of radiaction that was there. And he walked with

her back to the lab. He got her en the step and measured the

radioactivity. He stepped inside and measured the radioacti-

vity. Inside our lab was no higher than out of the culm pile.
~ ' " " This' young lady learned'a'real lesson. 'Whero'she'had been'" ~

playing as a youth, was quite a bit more radioactive than what

we were doing by way of a teaching exer':ise.

It turned out that she was the editor of a school

newspaper and she gave our lab quite a writeup afterwards.

Now we do not always have such success stories.

!,
Another part, the western part of the state, again

'

V in a coal mining area, there was a biology teacher who would

tell the kids, don't go into that lab. It is radioactive.

The kids told our teach-tr about this. So he went and talked

to the biology teachar, want to tha school to talk to them.
" " '

Ho caid, 'can I'show y' u 'the lab? ' Th'e hiology to'ach'er wou1dn't
~

o

talk to him, vouldn't talk to him.

REPRESENTATIVE O'BRIEN: But it is not really the

radiation that is the hazard in coal, it is the sulphur dicxide.

DR. WITZIG: I think there is both hazards, Mr.

O'Brien.

REPRESM TATIVE 0'BRIEN:~~That'is the first time --

- .

. . _
.

. . _ . -

.

-%
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CHAIRMAN 'dRIGH1': He could talk about the green-

houses, too, CO2 production.

Da. WITZIC: CO2 production, greenhouse effect, a

alcw warming of the earth. That is in effect, not a hundred,

you know, that is kind of a guessing kind of thing. I can't
- .n. . ,,- ,

say for sure. Ycu knew, if O'Brien pushes me hard to Get the

ricks down on that, that is hard to answer.

BY REPRESENTATIVE STUBAN:

Q One last question. What would your opinion be on

the feasibility of changing Three Mile Island to coal?

A I'd cay forget it. Next question.
,
,

'

b) Q Ubat would be your reasoning?

A Ihe only thing that Ihree Mile Island has that

would be attractive to a ccal situation night be river trans-

portation, I doubt that. Tho accend thing is it has Sot a

turbine, which isn't designed for high temperature high pres-

nure coal bu~ning. I can see very littla to rcccmmend.

Q Would you say the same thing for the Susquehanna

steam plant?

A Yes', sir.

REPRESENTATIVE STUBAN: That is all.

DR. WITZIG These are ;)ust apploa. and oranges. -

CHAIiU4AN WRIGHT: Any other Methbor of the Commit-

. - ,
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tee? Mark Cohen.

BY REPRESHITATIVE CCHEN:

Q I would like to know about what kind of train.tng

you give people? Do you train people to become licensed nu-

clear operators, senior licensed operators? - .-o - <

A Ve train people for our own facility to be NRC

licensed reactor operators, our own research reactor facility.

The Nuclear Regulatory Commission has a three phase program

for reactor operator training, which I suspect will be modi-

fled. Penn State has taught and still does some teaching in

the phase one part of the three phases of the Nuclear Regu-

) latory tr51ning program. Now that is just in reactor operator

training. 'Te, of course, go into the professional and para-<

professional aspects of engineering as well.

O Did you train any people at Three Mile Island?

-- - -
,. - AJ Yes. 4 - - - -

Q How many of the people at Three Mile Island did you

train?

A Ch, I'm going to make a guess, in that part of

phase one that wo undertook with them, I would guess, saybe,

20.

O -- '1 hat happened to tho others at Three Mile Island?.

A I can't answer that.

.- - - . . .
.

. ..

*
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Q Are you familiar with the Centor for Nuclear

Studies at Monphis, Tennessee?

A Yes -- I have heard of them.

Q Do you have any feeling on the quality of their

work in terms of training?
-

.
. , .w . m 3 . ., i ., .s , . , s .. , . . . ., .,,,...,...e-

, , . .I would think that Pennsylvania does at least as
... ,, .

A

good a job if not better.

Q The Center of Nuclear Studies of Memphis was

founded by a consortium of southern states trying to provide

training for nuclear reactors in their area. Do you think

there would be any benefit for "annsylvania to enter a similar

consortium with other states or proceed with training on ourem

9,,y

A I think it ought to be examined. We have an ex-

cellent facility that exists today. It can be modified, it

can be improved, it can be further utilized.

Youwould'havethd~kbi1Ny' toe'nter'andfurther
'

0

train?

A We think we do, yes.

Q Have you been involved in training people for

other nuclear plants in Pennsylvania besides Three Mile Island?

A Yes, we have trained a few from PP&L, a few from

Met Ed and'we have done some out-of-state'that have ccme here.

. .

.
. , -
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We actually have trained operators that have been licensed in

so:ne 22 countries across the world. Maybe that's 32, it is

one or the other.

Q Do you do testing of the people that you train?

A I beg your pardon.
. . ,. .- ;,, . ., . ,. , .

Q Do you do testing of the people that you train?

A Yes, sir.

Q But the NRC, you know the results of their scores

or their tests?

A Yes, sir.

Q Do plants who get these people know the. scores of

/^ the peop1~e that you test?
L,-)

A Yes, sir.

C The NRC does not require people, the NRC tests I

am told, does not require that the TRC give the nuclear plants

the scores of the people?
, -..:..... a.. . . . - .

A I don't know that to be true.

Q You don't know whether it is true or not?

A I do not know whether that la true or not. I,

for ene, would certainly want to know and then when they are

educated at Penn Stato they kncu. Incidentally, I think it is

about 99.5% of the people that have gone that we have passed

at Penn Stato, that we have passed, have subsequently gotton

.
. .
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the IIRC 11conses.

Q When you pass them, what is the passing score,

70%7

A We, in general, uso 70 to 75, depending on their

circumstances. But that is a question, which can only really
2 . , . ,, , , .,

be analyzed in the total context of what the test does.

Q What percentage of people are gotting 80% or more?

A I can't answer that; I don't knew.

O Arc there statistics that you have compiled on

that?

A I don't know whether we havo retained them. We may

hcVe. 'de:may have just given them to the company. I don'tc~

'
'

know.

O Could you check your files?

A Sure.

O And notify Mr. Wright?
~

A If we have them, you can have them.

REPRESENTATIVE CCHEti: I have no further questions.

CHAIRMAM URIGHT: riepresentative Fostor.

BY REPRESENTATIVE FOSTER:

Q Doctor, the principal means of controlling a nu-

clear reacticn is the shutting dcwn of the reactor in the case

of an emergency. The first thing is injection of the fuel

O
~

~e .
,

-

#
s
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reds in the core?

A You're speaking of the nuclear chain reaction?

The first step to shut it dc'.in is the insertion into the core

of the neutron absorber which we call the control rods.

O They do that through the abucrption of neutrons?
> . ,

,

A Yes, sir.

Q Is there then any technology that you are aware of,

anything that might be on the horizon that wculd, after that

fact, bring about a faster control cf the existing reaction?

That sort of breaks the chain?

/. That is corract, sir.

C t'cw, there is the existing reaction engcing, I-~
7 ,

\ :
'~'

guess, until it in dissipated. Would that be correct?

That is correct.'

G Maybe in lay?.an's teres that is corro'et?

A That is correct.
,

': Is ther1 then any posribilit; that you cculd come

up Nith technology that wculd arrest that ongoing pracons at

a greater rata so t' at you at least, if not climinats, youa

could not cli=1nace, at least markedly reduce the possibility

of meltdown, is there any such technology?

fi MO, sir.

O I was cfraid there wasn't.

. . _.

t

. . . .. . .

.
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A If we have a reactor operating at 1003 power, and

we at this point initiate what we call scram, we shut the re-

actor down at that point. It irmediately falls in pcwer to

about six percent. Jo when Three Mile Island was scrammed, it

fell six percent of 2772 megawatts. That's about 20 megawatts.
, , ,, , .,e.....-,. , ,

.

Then it falla off for a littic while at about 86 seconds, 88

seconds. It is a pericd which it falls off, that is, goes in

one-half in 03 seconds. Than the next 08 seconds goes one-half,

etc. So it falls off like that, but than it gets longer and

longer. This la what we call decay power. He must have a

sink to place that pcwor in, otherwise, temperatures go up.

And Three : Mile Island lost their sink, temperatures went up in,,,

the core and it is pretty clear that an extensive amount of'

that cladding, that fishing rod, has been opened. It also ap-

pears that very little of the fuel has gone into the primary

system's water, very little.
- - - 3-

G So in reality than our technology has to be di-

rected at morgency coolin.; syatoms?

A Yes, cir. That is just as cryntal clear as i-

can be.

REPRESENTATIVE F05TER: That answers my questions.

CHAIRMAN t/RIGHT: One quick question, Representa-

tive Goosey.

O
%_ -
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BY REPRESENTATIVE GEESEY:

O Ecw are they going to clean this thing up? The

question was triof, I didn't say the answer would be. We are

sitting here with a problem.

A I don't know how they are going to clean it up.
, .. s y. - ,. a ; ;, , ,... .., . ,, , . ~, - ... < -

. .

I have not played a role in that. I think one of the things

that I would do, if I were Going to have to clean that job up,

I would probably take and convert as much of that water in

containment to solid concrete case, and then I would ship those

to satisfactory burial grounds which c:cist today. Once you've

got that done, I think you probably are going to have to, you

know, Lt is not just easy to do either, you know, because there
br

is, what, 4C0,000 gallens in that. Just'think of the nuaber of

septic tanks, 1,000 gallons. You are going to have to have

400,000, I mean, 400 of those 1,000 gallon septic tanks. If

--
you put them in concrete, ship it by truck, something like

.. .. ; .i . .. .., ,.
. . . . . . .. .

that, it is doing to be tough.

Then you have got to get inside then and you have

got to clean it up. Voll the only way you can clean it up is

you have got to decontaminate it. You havo got to scrub the

radioactivity off the walls. I imagine all of the wiring in-

side will have to be replaced. I imagine all the instrumenta-
.

tion inside will have to be replaced. Not to mention if there

_~

Q
- .. . . . . - .

, ..
,
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is any damage to the primary components which may have to be

replaced. It is a very sizabic job. It is going to take a

lot of good engineering and if thoro is nct good engincoring,
wo vill have another thing on the front page.

O Can that unter be solidifod while it is insido
.,eu ,...- < , , .

,

the vossol?

A. Possibly.

O Chancoa7

A I'll have to study it, I don' t know. I don't knew.

I have to look at it, study it, worry about it. Figure it out

what is the best way to do it. It la possible, naybo, to so- .

( ~' lidify it. It gots remote and that gets tough. The moment
t_-

you bring it outside of containment, do it in a special shed
or shanty or senathing, then you cro getting it out. It isn't

in containment any more. You have got to have special precau-

tions. It is a very severe job. You know, there is tons of
. , ,

'

thousands of curios in thero. I don't know luni many there are.

There are a lot of curies in there. You have got to pay at-

tcntien to this.

O How can you get it out?

A It is no hid's play. Oh, it can be done.

Q To solidify?
-.

A Oh yes, it can be done. Wo have done a hundred

9
_____%
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thousand gallons out in Idaho Falls area. But you are aware

that Ponnsylvania had a nuclear incident at Walls Milla years

ago, the Westinghcuse test reactor. You are aware that over a

million gallons of radioactive water was a result of that?
You are aware that those were all processed in hand. So it

' ' ' " ' '

isn't somel.hiNg'that in a' totally new experience. 'It sure is'

uncomfortable.

CIIAIRI!/Ji WiiIGHT: Doctcr, I think we are talked

out. Hope you are a little bit too.' We thank you very sin-

corely. I have heard a number of remarks from the Members of

ths Ccemittee and I think it was meant as a compliment that

! you brought the discussicn down to our level of comprehension.
IO

- We, obviously, know more about the cubject today than we did.

Thank you vory much for that. The Committee is adjourned un-

til 10:00 o' clock tomorrow morning.

a (Whereupon.the meeting was adjourned at: .a-
..

' ~"5:40 p.m.)

I hereby certify that the proceedings and evidence

taken by me in the within matter are fully and accurately .'.ndi-

cated in my notes and that this lu a true and correct tran-

script of the same.
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