HOUSE OF REPRESENTATIVES
COMMONWEALTH OF PENNSYLVANIA

May 2, 1979

SUBJECT:
TO: Members,

Select Camittee -
FROM: Honorable James L. pqut, Jr.

Chairman

I have revised the scheduling of the first two hearings of

the Select Camittee - ™I, as follows:

S &hursday, May 3rd 10 A. M. Organization and Rules (Majority
. - . Caucus Roam)

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

Friday, May 4th 10 A. M. - Tour of ™I - §1 Reactor
(Committee members and staff, Select
Commi ttee)

Metropolitan Edison is providing a bus for the tour. The bus will
depart from the back of the Capitol at 10 A. M.
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' the lenguage and they have suggested a change and at this

noint I will turn the discussion over to Reprasentative Gene

Cculty with the slide carrousel. The engineers in charge tell

CHAIRMAN WRIGHT: With your permission, we will
call the afterncon session of the Select Ccmmittee on Three
Mile Island to order. We are having a little technical diffi-

me it w;l; pe gsolved in a few minutes. 3omebody said there is
a bubble in it. | e e
With your permission, I would like to retwurn for a
few minutes to the subject we addressed this morning. The
Secretary of the Committee, Representative Gene Geesey, and
our legal counsel, Fred Taylor, when thev were putting the
amendment into the suggested rules found some problems with

Jcesey, who will address the subject.

DTPRESENTATIVE CSESEY: Pule five as amonded reads

a3 follows: All witnesses shall be encouraged to present a
written statement pricr to the hearings in accordance with the |
schedule estab'ished by the Chairman.

As you recall, we insertaed be encouraged. Rule?
six, as it presently stands, reads as follows: Tha Commitiee
shall have the power to postpone the teﬁtimony of any witness
who does rot submit a written statement pricr to the hearing |

at which the witness Ls scheduled to appear, in accordance with
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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

without personal testimony shall be 1nc1uded, etc.
This way rule 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.

fmorning, all witnesses shall be encouraged to 'resent a writ-
%ten atatoment prior to the hearing in accordrace with the
aschedule as established by the Chairman. “he Committee shall
:i°t€‘ninf 17 The witness will be permitted to read into the
;record a previously oubmxtted writien statement., We added

! shall be encouraged,

] Rule six, as it presently stands and approved this
!morning 3ays, the first sentence, the Chairman shall have the
ipower to postpone the testimony of any w;tness who does not
submit a written statement prior to the hearing at which the
witness 1s scheduled to appear, in accordance with these rules

and the orders of the Chairman.
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then will read after amended, all writ*en statements submitted

HEPRESENTATIVE GZESEY: Rule five, as approved this
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| lete the firat sentence in rule six so it conforms to rule

conforems vith rule five where we added shall be encouraged to

All we ore Jdoing is suggesting that that first sen-
tence Jjust read in rwle six be deleted so that rule six then

present,
Do you remember the discussion that everyone could rot
present a written statement? T RS S g
The rule six, if you approve the amendment, would
simply read, all written statements submitied without personal
testimony shall bte 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 BENNETT: That is exactly what it |
says right now.

REPRESENTATIVE GEZESEY: Pardon.

AEPRESINTATIVE BENNETT: That is exactly what it
3ays rignt now,

REPRESINTATIVE GEESEY: I Ynow, but I want to de-

CHAIRMAN WRICHT: I think heid's problem, maybe I
have the same problem, the niece of paper w2 now have in front
of us, is that your suggested final language? |

REPRESENTATIVE GEESEY: That is the suggested final |

|
|
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language.

REPRESENTATIVE BENNSIT: Oh, okay. That is what I
am reading.

MR. TAYLOR: 1If I may, just to explain what we did,
this morning prior to making the amendment suggested by the
Committee on rule five, rulas five read all witnesses shall pre-
sent a written statement, a mandatory. Now, a requirement that
all witnesse: are to present a written statement. Since that
was amended to our provision in our rule six this morning says
the Committee shall havz the power to postpone the cesilmony
of any witness who does not submit such a mandatory written
statement.

| This morming we amended rule five and said, all

witnesses shall be 2ncouraged to present 2 written statement,
Since it 18 no longer mandatory for them to present a written
statement, it would not be fair thea for the Committee to have
power to postpone the testimony of anybody who did not submit
a written statement. <Thereiore, we are eliminating sentence
one of rule six, But still allowing sentence two of rule six,
which would read, all writtcn statements, etc. In the case of
person. who do not wish to perscnally appear, they can submit
a writte1 statement which we can put into the record verbatlnm

or by re’erence,
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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
these amended rules.

REPRESENTATIVE O'BRIEN: I second it,

CHAIRMAN WRIJHT: Moved and seconded, any objec-

ticnao
(Mo response.)

CHAIRMAN WRIGHET: So he it,

It is our »Hl~asure to have with us this afternoon
Dr. Warren F. Witzig, Velatez~i-ge, who i5 2 Professor and
nead of the Devartment cf Nuclear Eagineering at Pennsylvania

State Ualversity. I explained to the jzood doctor that his

rele this afterncon was to give us some instructions regarding

nuclear power, That I, perhaps one or two cther members of
the Committee, did not know how %o spell the word nuclear
puch less underacend the difference between a bolling water
system and a pressure system. The good doctor was very kind
and sald he had trouble spelling nuclear,

He has extensive experience in Reactor Research




Testing and Jesign iacluding empleoyment with the Westinghouse
Research Laboratory, the Manhatfan Listrict Project and the
¥nolls Atomic Powar Laboratories.

He spent welve years 1s a Reactor and Physics

| Manager at vestinghcuse - Battis and seven years s Senior

| Vice Fresident and Technical Director of NUS rporaticn, Co-
Founier,

Comnittee assignnments include past Chedirman, IEC
(Frofessionnl Group on Nuclear Science), Ciaairman and National
Cozmittee on Public Infermation and National Academy of
Science Comrittee on Hadioactive Wasta Disposal.

Or. Witzig received ils 3.3, in Electrical ngi-

; neering in 1542 firon lensselarr Pelytechnic Institute, his

; MeS. in Electrlcal Enjiveering in 1044 and his PhD, in Physicas
| from the Universilty of Pittaburgh in 1952,

Speclal interests inclwde fuol management, reactor
. design, nuclear safet; ard licemsing and enviroumental proe
blems asscciated with radistion waste and thermal effects.

S0CLor, w2 would be plessed for you to teach us

hout miclear power,

DR WITZIG: Mr. Chalrman and distingulshed ladies
| and ~eatlemom, it i3 a privilege t5 bo hers today. I will do

| my beat. I take the attitude back in class that if cne of the
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| reach for that definitiicn ol an =xpert. Somebody was telling

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’mlght start out with the generalrcon-
cent of talking about scme nuciear pcwer'fundﬁmentala ahd I
want to lay a little bit of & preamle of refreshing some of
the Comaittee's memory of what nuclear power is doing today
for just a brief moment. Then we get into technical aspects
of it and then, obviously, Three Mile Island is very much on
everyone's mind. So we'll talk a iittle bit about that. I

am not an expert on Three Mile Island, which always makes me

me avout 1%t h=are thiz morning. /n exvert comes from That
rv about Teody th2 Vcodpecker., 'eoody was in a woodpecker
community and he wasn't making out very well, lobody respected
him and he didn't have any credibility, his pecers did not
think highly of him at all because Woocdy had difficulty in
getting any kiad of a hole into & uree, e Just couldn't
hack it.

30 woody got discouragzed and left that community
and went to a new woodpecker community some 25 miles away.

There he started to work building his reputation in a new
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woodpecker community and he found a dead old tree he thought
he could werk on. 30 he started to go to work on that and at

that moment 1t turnsd ocut that a storm came along. And the
- thunderbelts came down and the 1.¢htning smashed his tree that
| Woody was working on, really demolished it. VWell his prestige
in that woodpecker community went up immediately. There was
. 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
€5 wiles Irew nome e@nd that is kind of ay category, since I am

about 3 hundred milcs {rom home. Here we are.

i It 15 a »orivilege to be with you. If we look at
? soclety today for just a second, as vackground and then the
E energy aspect of it and then nuclear in particular. We rexd
| that the number one problem we face today is inflation and
| coupled with that energy so very close to it and not far behind
that comes tuxes, jobLs and crime, =nd the first two, energy
and inflatiocn are very, very important. I woulid like to just
give you a 1little feeling of some ~f the pressure that seems
to be in existence in the commmitics today,

Ye 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 here., In
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general, we used nine percent more energy in '78 than we did
in '72. Our annual ccnsumption i3 about 78 quads and we will
' Just define that later if the Committee chooses to get into

that. CEnergy has gone up, the consumpticn, from '72 to '78
by sono ninc percent. That is the tcta. easrgy. We are not
| talking about electzical Just total. A |
If we talk about electrical, we discover, we loock
at the figures, that it has gone up about 26%. Remembar that
we had a recession In here and we had the Arab embargo where
electricity production was flat for a year or two. You just
divide by six and we ere running about four percent a year or
‘ | 8o increase. It used to be, in the old days, the old days
| mraning pre-embargo, six to eight percent a year., That was
%electricity increace,
| Ve produced in cil in 1972 compeared to 1972 eight
ipercent less. According to my data, we producod for gas 13%
1288 and coal, Fennsylvania is paramount in that. one of the
paramount ztates, four percent increasa,
] Now where did all of this energy come from? Be-
;cnuse we lock and oill went down that we produced, gas that we
produced went down, ccal did go up a liftle bit, dut vhere did
' we get this increase in enerzy, and that came frou imported

!
' 01l primarily and Lt went up to 30% on total product, If you

A — . v
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Just lock at crude alone, which is only part of the total im- |
port, it is not 21l cof 1%, okay, Jjust part of it, it went uwp
some 95%. So, indeed, w2 seized upon that solution. |
Now, there i3 another number I will use, which
locks very iaprassive, but we have got to take it in contcxt
Nuclear actually increased by 500% during that period of tima,
but that really doean't count that much, because back in '72
nuclear was a much analler centribution then it was in '78.
in '73, nuclaar produced about 12.5% of Just the |
lectrical enorgy, Just the electrical, which in turn is about
30% of the total.
All riht, 42 I cun leave these kinds of statistics
and nmove inte the arca -- with my wendering does this come
acroes all right? I always use this as an excuse to focus the

projector cn.  Actually, as you all !mow, that is 014 Main

Bulilding at Penn 3tate., I'm golng to wess around with this
ad some of you kacw this synbol batter than the one of 014
¥ein, Recently, legt fall the lion's rigat ear got chipped
off by sonebody with a sledge hammer., .nd I don't know whother
vou saw thnt picture in the newspeper, it is part of the crime
problem we have in this world, the righﬁ ear was knocked off
with a sledge hamaer. Some coed had put a bandaid on it and

a lipstick kiss. I don't know whether you saw that picture or
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not, It is very touching., That is a svmbel and you are all
familiar with the Penn State fcotball.

1 would like to say that I got the arrangement
with Joe Paternc tnat I go cut and talk aboutl football and
Paterno goes out and telks about nuclear 2nergy. Ycu can tell

how succesaful I am at footbhall decause every seven or oight

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

new one if any of you haven't seen it, with the cars arcund
it. It is a rather ixpreassive thing.

and I like o say Joe Paternmo goes out and talks
about nuclear reactors and here 1s a picture of the Penn State

r

nucleoar reactor. Lot me be very specific on this point, This

| reactor is the only research and training reactor in the
J et

| Ccmmenwealth, It is used in just thoze two categories, in

educational matters ard training, snd T know some of vou peo-
ple have geen that reactor. I would llke to invite you all to
come visit Penn State, to come see this reactor. Ve can give
you a choice of entrees. \e can give ycu the gee whiz tour
or you can Jjuat kiad of zo threugh it in a hurry and lock, or
we can give you the hands on tour where you can come in and
you actually create some artificial radioisotopes. You make
then yourself and we actually take the machine critical and

put it into operation, Ve have that kind of a license for
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instruction, ‘ur seniors, in nucleap engineering, do haye the

cpportunity << onerate this reactop, It 15 one of the unique
features that we have in tihls state, Ve are very, very proud
ol that and 2.:¢ very Jealous of 1t,

“ut back to hLasics, Ancther kind of reactor that
has deen very =uch in the nows is, of course, Three Mile
island. T would like to talk about roactors with respect <o
how they genorate olectricity. try to distinguish the diffor.
€nce between Wii's ani 3yR's particularly,

We atart ous by sayi:n; it is €asy to make electyi..
city. nd the answer o that 15, like hell it i35 1t 13 hars,

becausas what we Aave %o do and - L can take the liberties or

steali‘g~someboay'é senedl and VAalking cway from the micronhone,

what wa hava +4 1oy v Move to v 2 magnet in a coil of wirs
%o preduce +hat elecfriﬁity. We 5piv that magnet by a 1ilitls
rlnwheel which tn this case will rive 57 a teakettle ana our
source ol energy to dc all of this (s a fire that we have put
here,

S0 in Principle, we mak. Llie statement that it is
€asy. In practice it 1 not S0 easy und I would like to get
into some of that practice,

Hers wo have ~haracteri:ed, here e got a cartoon,

“hich shows that we burn éome form of fLossil energy to create

|

|
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heat, Ve heat a boiler with it, We are all kind of familiar
with this. We boil water to create stecam. We have to get rid
of some ¢f the noxious characteristics of combustion which we
1ll have *» lace and 3¢ we have a chimmey doing that. This
water which i3 boiled and makes steam, goes through a steam
line to a turbine, the binwheel that we saw in fne earlier
slides, The turbine spins a magnet inside a coil of wire, the
gencrator, which produces our electricity. The steam is con-
densed atter exhaustiﬁgjgg;mzurbine in a condenser and the
separate coudenser cooling water, which comes either from a
stream or from cooling towers, suppliesz cocl water to this

. condenser:which in turn itself iz heated then and must reject
. that heat,

This w~*ar is cooled, it is put throuch a pump and

out back inte the boiler, So we 7et a svstem that roes around

| and arcuid with only some makeup that is necessary for lecakage.
| It is a heat pump kind of a thing. It is 3usf a2 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 ther-
pal energy that we nave ncet used.

How, in »a nuclear plant it is much the same in our
3lmple schematic sketch. In reality it is quite a bit differ-

ent and it is quite a bit more complicated. ¥We have as our

»
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supply of heat the reactor core. The reactor core in this

iboiling water reactor. Now this is a bolling water reactor I
gam shewing a schematic of which is the kind that is in opera-
| tion at Peach Bottom and it is the kind that is under construc-
ition at, I want tc make sure 1 ggt it straight, at Limerick.
| Three Mile is a pressurized water reactor as is Beaver Valley,
az is the original Shipping Port.

Here the core supplies heat, boils the water to

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

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

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

| S0 we hava basically a single system here that is in operation.i

Jjow, 1f I remember my slide order preperly, the
next one 1s 2 bit more of a detail in those schematics. It
turns out for stability in a boiling water recactor you have %o
lpump water around in a recirculation loop, some cf which, most
| of which, doesn't zo to steam at all. The control rods are in
| the bottem of this desigrn, below the reuctor vessel, the core
2 here, the water is Lolled to stcam, veu notice we have
| valves here, poes over to the turbine, comes down through the
é condenser, has reheaters here and these'pumpa then put it
- through these reheaters, feed heaters back into the system,
|

' S0 it gets a 1little more complicated, You notice I interject

R -
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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
1 barrier between you and me and radicactive fission products,
| which are created in the reactor core, It is one of che prine
barriers. The only thing that I am showing here that is a
| little‘different is, again, this i3 a boiling water réactor,
it is called the BYR, B as in boiling. The core is here, ths

. control rod drives belcw, we boil the water, we make the steam,
' You notice we got a palr of valves now at containment to be

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

sary. oSteam lines, turbine, turbine generator, condenser,

GID l ¢cooling water and pumps back into the systen.

Now I have shown you the contaiament and some of

- the safeguard systoms 1ilke these valves and I show you what we

| call the wet waeld. In the event there was 2 very large re-

lease of steam in here, there was a break in what we assuze
was the ~- ia all of these kinds of accidents, assumptions for

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

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

| to mitigate against that containment. Ve said that, of course, |

in typical boiling water reactors, we ady this pipy¢ can break,

Not only can it break and leak, but it bends itse's so you got

two free ends. 1t really can lose coolant. The steam pours
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out of there and it comes down into this pool here and it is
condensed to keep a low pressurs inside the containment and
to release the driving force,

liow where do you get such an idea from? Vell,

that has its original concept in tha first reactor, the

- Nautilus, and in the‘Shiﬁping Poft readtor, both of vhich; 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 running around, the designers looked
to see what is the worst thing that has happened in the in-
dustry. We found cut at the Springdale Flant, maybe Ivan
knows where that iz, the Springdale Plant of Vest Penn that
indeed they had a ten ipch pipe in a superheated steam, which
was made of the improper material for the desien; the quality
control was not as good as it should have been and it in fact

' had broken, it had whipped and it had really dene substantial

| damage. And that was back in adcut '42 that that accident

cccurred in Springdale.

That was used basically as a model. The worst
kind of thing that we could picture to ﬁappen.

low lot's leave the BYR and go to a PWR, the

pressurized water reactor. The one thing I should say to you

T e G T TR e Wov oo - o
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is this system here i3 designed to operate in the vicinity of
a thousand pounds per square inch pressure. It is about a

thousand pounds per gquare inch, low the pressurized watar

reactor is designed to oparete at about twice that pressure

| in its primary system, more like 2200. The system 13 designed
for hisher pressurs thea thet, often in the visinity of 2500

| or thereabouts. 7Thcs? nuncers are approximate numbers to de-
scribe generically leoiling water or pressurized water. Here

2gain is our contaivment structure that we have gotten used to

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

primary system and z secondery system. In contrast to the

.I' fboiling water reactor which has one system. The primary sys-

ot

em is kept at hiyh rressures so the water does not boil, The hot
l

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

notice the recds are in the “cp now, comes out of the core,

|
i
! having besen heat2q, it zoes iato the stecam generator where it
l
|

-

oses haat to tha secondary system. This is a sink and a sirk
i3 a very iagportant thing., Bocause if you got a heat sourcae,
'v;u better hava a sirnk in ordar to put that heat.

The water goes throuzh the steam generator, it
cones back through the pump end hack into the reactor vessel
It 13 heated here in the privary svestem. It is coocled here in

the primary systen. The ccoling comes abocu® because I hoil

® P
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the water in the secondary system, make ateam, take the stesan
over to trhe turbines, spin the magnset in the wires, produce

wy electricily, ccadense that steaa Ly a separate system to

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

secondary system waich operates at a low pressure, about 700,

v 9R

600 P31's.

In principle, almest all of any radioactivity
created in the primary system has a barrier between it and the
sacondary systom of these two in the steam generator. Ckay?

BY REPRESENTATIVE O'3BRIEN:
Q Doctor, is that the one in Susquehanna? Can you

- t9ll us where one of these are?

(

|

A Vell Three Mile Island and Beaver Valley.
Q Are pressurized?
A «r8 pressurized watsr, The Jusquehanna station,

' which i3 Berwick, a PP&L is a boiling water reactor and

 Limerick i1 a Ledllng water reactor and Peach Bottom is a boil-

fing water reactor. Peach Bottem is in operation, Limerick

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

|

|
|
|
|
|
|

' less. I will beg off on that.

Q You are showing us the difference between the two?
A shat is right.

19
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BY REPRESENTATIVE BEIINETT:
Q Doctor, if I might, Jjust in your first system

where you are running the water {rom the pressure vessel over

A steam gensrator.

The stean generatcr?

Yes, sir.

Does that water, is that a sealed unit?

Yes, sir.

o > O » DO

|

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

to the turbine generator side of that? !
A Never zgeits over there Lf there i3 no leak between E
the prinary and the secondary syctam.

REPRESENTATIVE EEWNETT: Thank you. |

DR. WITZIC: You czn mever meke anything 10004 |
a:ccept taxes and death, I think, You can't even do that, |

REPRESENTATIVE BENNETT: We are working on death, &

DR. WITZIG: I wish you luck. I Just hope it comes?
around fast enough.

Now this i3 a picture of a prassurized water con-
talnaent and it is the typical ome for Three Mile Island,
Three Mile Island is not necessarily bullt exactly like this,
but it 1s very clecse to it. Three Mile Island Unit Cne or
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Unit Two. Let's take a look at it.

This is a concrete structure, heavily reinforced,
rmmning four to six Ifeet thick with reinforced steel. I don't
kmow LI you have ever secn one of those things, but you camnnot

get 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 mean, it is Jjust -- relative to quantity, it is amazing,
| This is this reactor vossel that we talked about, idealized
- form., This is cne cof those pumps tha® takes water fronm the

 steam genorator which is this long culumn, the once-through

3team generator and ovsr here we have got a pressurizer that E

became rather famous during Three /lile Island and another steam;

' generator. S0 we have two loops in a typical Three Mile Island%
typre of plant, B and W plant, which generates thermally 2772

- megawatts thermally and about uud, maybe somebody cen corract

~ we, about 300 megawatis clectrizal, It is a significant kind |

- of power source, It is big.

| BY CHAIRMAN WRIGCHT:

Q What is the difforence in thoce two numbers?

| A It is the efficiency of the system, The s2cond |
| law of thermodynamics saysa, that thou shalt not conver: all of |
. your heat to work. It says that you can coavert part of it if

. you are real good. These systems convert about one-third. 2



BY MR. TAYLOR:

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

A No, I dicdn't say that. Vhat I said was the secona
law says, thou shalt not convert zll of your heat to work.
Typical nuclear plants run at a thermal efficiency of about
33%, 32, 2L, scmewheres in that vicinity. The best fossil
plants run about 40j% in efficlency. Now this is that primary
system, remember in the pressurized water, we talked about the
primary system, Ckay, everybody with me? I haven't put any-
body to slecep, because wz let the slides on too long. All
right, this i3 this reactor vessel, this i3 a control rod
drive nechanism above it and this system has two pumps in it;

two total prinsry systems, one on this side, a steam gonerator

| with two pumps, onz 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 geuerator, ccomes down tircugh the tubes, splits into
two paths, zoes into two pumps and comes into the reactor
vessel, Cver here on the secondary side, we are boiling water
to feed to a turbins, all right? The same is true on this
side. The hot water comes out, goes up through the top of the

steam generator, goee throusgh and comes out into two parts,
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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. S50 you have got two primary systems.
Z Vhat do you supposc this is stuck on the side?
| iThat is the pressurizer, Th. serves as a cushion as you heat
'up and cool down. So you don' . have a solid water system,
otherwise, you would split it. So ycu'd have steam volume up

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

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

I

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

|

Ein people whe have been involved in that area, will want to
|
|
%

explore,
| BY REPRESENTATIVE O'BRIEN:
Q i don't see any shutoff valves in this system?

! A That is correct., This is all inside the contain-
I
|

‘ment, sir,

Q The shutoff valves are inside?
; A No, there are no shutoff valves in the primary
!system.

Q The recason I'm asking, I want to get familiar,

they claim in the Derwick plant, Susquehanna, that this could

not happen because they have no shutcff valves where they do

o |

Al byt A - W R .S

|
|
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down in Three Mile Island.
A If I can ==

CHATRCIAN WRIGHT: Could we hold those kind of
{ questions until after we finish our basic educzation?

OR. JITZIG: It is a valid question and if I can,
some of those will come out‘aé I proceed, Hr;’b;Bri;n; ”I hope,
| if I am a good teacher, ir I am not, you come right after me
and I will try to be responsive, [ul that vhole primary sys-
tem is in containment. Tlkere are no valves in the primary

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

steam generator.
‘ 3 ~ UNIDZNTIFIZD SPEAKIR: There i3 a relief valve on

| the pressurizer.

i, WITZIG: There is a relief valve -- okay, now
that is where we are going to get to fall espart. The relief
valves, gentlemen, are on top of the pressurizer on a header,

\< Three Mile, as I recall, this i3 only recollection, it is

100t a fact, there is one which iz operator controlled and
aechanically automatic and there are two that are mechanically
automatic, So those are the prassure relief valves., Yes, I

stand corrected on that, but not stop valves in the sense that

| we showed in the boiling water reactor.

! Now let's get started and head back, see these
|

L Fiay
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valves here? I thought you were referring tc those, This is

the boiling water reactor and those are valves which isolate

that system from the external.

BY REPRECENTATIVE C*BRILI:
Q Okay, would these be similar to Three lile Island?
A That is not similar to Three Mile Island., That 1is

similar to Susquehanna.

Q That would be similar to Susquehanna?

A Correct.

Q Susouehanna, they tell me, they don't have the
valves,

A Susquehanna does not have pressure relief valves

cn a pressurizer, that is correct, sir. 3But Cusquehanna doeg
have another kind of valve. These valves that I am showing
you right here., OSusquehanna does not have the velves on top
of the pressurizer because the boiling water reactor does not
nave a pressurizer, It does not have that kind of a rellef

system, but it has to have relief,

BY REPRESENTATIVE STUBAINN:
Q What is the advantage cr disadvantege of the two
systems with the valve there?

A That i3 one that incdustry has been wrestling with

R e o
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' will discover that Vestinghouse and GE have sold the same nua-

|

|
!for about 20 years,

If you lock at the number of sales, you

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

' that combustion and B and W have sold some other ones. 3o

' there is a slight three to two kind of number for pressurized

|

- water ovef boiling water,

| BY REFRESZNTATIVE BENNETT:

Q Deoctor, while you were on that slide right .. .8 --
A Back up, yes.
Q The second one, the furtherest left that we are

- looking at 1s the primary one, am I correct?
. | A That is correct, sir., This system right here is

the vrimary system, (he water is heated, goes through the

generator and cones back into the reactor core.

| . That is what you ere showing us in the subsequent

| 8lide?
A Yes, sir.
|
| BY REFRESINTATIVE C'ERIEN:
Q Docter, I do not want to prolong this, but I am

® L.
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concerned and » Yittle disturbed because I am told that PP&L
and Susquehanna, that that could not happen but you're showing
me that there are valves there that if they do not open, this
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valves, In fact, valves ére the biggest problen; ih ny opin-

| 43 the steam generator that he talks about., We are talking

L

could happen?

A There are other valves, Mr. CO'Erien, that are
very iaportant, I aa nct centradicting the BWR people or PPAL
reonple. I am not contradicting them. They do not have the

same liind of valves that Three Mile Island does, but they have

ion, in the nuclear industry today.
Ve showed that primary system. Now I want to show

you that steam generator because it comas to your mind what

abeout the pressurized water reactor system, we are talking

ibout the' kind of system ot Three Mile Island and you remezbor

that t.e reactor ccolant came over to the top of the steam
encrator, comes down thrcugh a whole myriad number of tubes,

cones out at the hottom, splits into two coclant paths, will

puzp the feed back to the reactor vessel, Yater comes in'o
the secondary side, is proheated, goes through what we éu&l
nuclear boiling, f£fila boeiling, and there is slight suporheat-
ing and then it comes out to the twbdine, That is the steam
gonorator which serves 23 a sink. It is a very important item
in tke Three Mile Island cr any pressurizad water reactor,
Decause it is the unit which separates the water which goes

through the reactor core, and 1s radioactive, from the water




which goes through the turbine and has only trace amounts of
‘radioactivity in 1t. The primary system goes through the core
and 18 radiocactive. 7The secondary system does not go through

' tha core, goes through the steam zenerator back to the turbine,
condenses =team gemerator, back to the turbine condenser, like

j so, ard has o1ily trace amocunts of radicactivity in 1it.

T1ese are the cooling towers which in turm cool
~the condenser water and 1t 1s still a third systen, ;
Now I just wanted to show you scme quick ones.
| This is the turbine generator at Three iile Island. This we
| took wiile we were on a trip through there with a class Jjust
| vary, very quickly. This i3 the generator. These are the
| turbine housings and this i3 the generator, this is the high
| oressure »nd this is *he lcu pressure turbine, these are the
; turbines, and this is an electrical generator. So it is a
f very substantial kind of thing. You can see frem a picture
£ the men, etc., in the photographs. |
This is the picture of the control room. It is a |
| substaatial affair which requires, cbviously, a certain amount j
| of skill to handle it properly,
Now if I can retwn to the hrimary system, I anm ;
| back in the primary system. I got a reactor vessel and that E

' i1z a picture of the pressurized water reactor vessel. It maybef
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rms 26, 30 fest in height, maybe weighs 400 tons, it has got

a wall thickness of about ten inches, It may be 14 feet ia
lamatar., In it 13 the uranium housed in what we call a core.
T have some of these pictures here that you may want to look

at later. Here is a detail of a preasurized reactor vessel

vith its core and the control red connections on top shows grid

structures for suppert top and bottom. This is a very substan-
tiel kind of a piece of equipuent. 4J0 tons, It is not small.

In Three :ile, preasswrized water reactor, that
sors i3 coaposed ¢f some 17/ of these units. They are called
tuel assenblies, Fuel asseéndlies, and these are installed in
“are when “his reactor vess:1l head 4c taken off. It 1s under
vrater, thoesc are iastallsd !n here, like so,

Latt's talk about those for just a scvcond, There
wa 177 £ 91 assemblies in - he reactor core, There i3 a lower
spacer grid fitting, which goes nuxt dowm into an egg crate
tyre of an arrangement, likewiss 2t tha top, which fits into
en cgg crats type of arrangemont. It helds the fuel assembly.
That Suel assewbly has, and I don't lnow whether it shows it
on this ene, T am going to make 2 gus=sa, I think it 1s ibout
14 positions elong here ond 14 along here, 50 we have in here
something like 200 fuel rods in one fuel assembly. Now let's

start ngain, This is the core. We got 177 of these units,

e v - B
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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
| 1s a 12 foot pole. It is made of zirconium, 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 about

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

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

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

E structural supports that come down through here, there are

} intermediate spacers here for structure, and a control rod
agseubly with neutron absorbers comes down in here with long

; fingers that contrel the nuclear reaction within the reactor,

§ witlin this particular assembly.

| Let's leck at that 12 foot long fuel rod, Ve are

going to put in tiat 12 foot long fuel rod uranjum dioxide,

UO2, It is a ceramic that locks like this rock that I brought

aleng for another purpose., Ceramic, like one of your ash-

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

! ing in a tablespocn., It is zhcut three-gquarters of an inch

long, this UO2 ceramic and it i3 adbout 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? VYe got a 12 foot rod, we

e —— T ——



®

A . G W .

v ——r

——— 31_

' got 180, maybe 200 of these little pollets stacked in them,
at the end I put in a plug and I weld 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 is how we build the
;unit together in the ccre.

Now all the fissioning process takes place inside
ithat U002, Inside the UC2., And that fissioning process i3
ivery crudely the following. Some eleoments are like a disce
| dancer. The atom is always restless, it i3 ncrvous, it is
;always moving, sort of like me when I am talking, I never sit
istill. Some of those 2lements, when we throw a neutron into
| it, actually fiszions, splits into two ways. Cne chain here,
' which i3 first 13 radiocactive and “hen becomes less and less
' until it 2inally becomes stable and another chain here. It
; can split in scme cver 30 ways and can rroduce over some 200
. different radloactive isotepes. In the process of spiitting,

it alsc preduces a neutron. Ia fact, uranium produces 2.5
- noutrons cr the average. liow since we have about ten, hang
on now, ten to the Z0th flssicns per secend to produce a

thousand magawatts, a large number of fissions vper second,

: one with 20 zarcs 12z behind it, per secénd. e get a good
| statistical basis for these things. About two and a half for
T uranium, 235 and about 2.9 neutron per fissiocn for plutonium.

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

|

e —— S )
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a self-sustaining chain reaction., And the second cne, usually

on the average, gets cbsorbed in the cooling water structure,
leaks out to the reflector OF it is absorbed and two aud a half
i3 usually eaten up in the control rods for control purposes,

S0 if T can go to the blackboard here., I don't

jknow_ £ thare is enouzh light on hare, Vhat we have is a

‘0235. +he neutron cores in and it splits up into two chains

1ike s3o0. At the seme time, it emits some gamma rays, maybe
a 1ittle beta ard some nukes come out, about two and a half
on the average., ilow of these two and a half, one comes in,
hits ancther uranium 235 which in turn splits and so we have
our continuel of the chain reactiea cccurring.

Now, I am rot going to go too much into the reac-

tor theory aspect cf 1t, But that is a general idea, one

| creates another.

W e gL .

Now the thins I do want to touch on though i3
these products, these fission vroducts, are radioactive., I

want to make real surc that we have a feecling for radiation.

Liko Gaul, radiation is divided into three parts.

We have alpha, veta and gamsa., Now what tho heck are they?

Alpha radiation 43 one of these nervous nuclei spitting out a

helium nucleus or helium aton, all right. T don't want to say

helium atom, I'1l Jjust say nucleus. So we will take helium
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nucleus, Now beta is an electron, a beta particle is an
electron and a gawra particle, I an going to say 1s like.
Notice I am saying light., I zaid alpha i3 helium and beta is

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

- magnetic radiatioca., Light, heat, microwaves, all fit into

,_..___4____...__.______,_,___
{

this broad category of electromagnetic radiation and these
are the ones with a certain kind of enargy.

Now what does it take to stop these particles?
Just to give us, again, a feeling. In the case of alpha
particles, a plece of paper will do it. For electrons, I
was locking for one of your metal ashtrays, a sheet of metal
foil will stop the 2lectrona. Cammas are something else.
The gammas reauire inches of lead, feet of water, concrete,
and 100 or more yards of air to stop the gammas, In fact,
the rammas, really in principle I can't ever say that we ever

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

. ever coues in., Ve absordb 2id remove a given fracticn. We

always leave some, It gets down so low that it disappears.

o this ia for 2 zituation where we have a reace
tor here, a containment, we have a defense line and we have
you or me standing here. Ve are talking about any kind of
radiation that comes through by shining process,

Now there is one other kind of process. That is
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radlation can ccme 4o vs if there is a release in the fora of

tne product itsali. 5o we relsase the alom out of, say, cun-

| “airment and let thex go out oa the air or on the water end
“hen vou and 1 can be in an atmcspher2 of it, like so., So the
seconc way is tixrough inﬁestloa. that i3 breathing, eating.
all rigat, ¢ » the direct gain on oub e?ternal. g

liow thare aro only threoe precauticns that one can
take with respect %o radiasticn, One 1s distance. You know
the further away you zet from a light the dimmer it geta. 5o

you get en inverse wear relationship, distance is one way you

can handle radiaticn. The second ic you can shield it. Fer

| exomple, these kinds of things. Aad laastly, 1s the tine that

yca are? exposed <o it or the time that you allow Iox i te

igczy, S0 there is tiree things that you can do about radia-
ticn ~ distance, shielding z2nd tine, Those are the only tools

- that we have.

| BY AIPRESENTATIVZ DININGII:

: (w1 Could I ask a question?

j A Yos, sir.

i

| G I notice under your protection Lnere you dida not

list anything underground like a fallout shalter or anything,

L4

|
%
1 would that be of any kind of protection?
I

A Yas, shielding.

e s e g = . ——— - - . ‘ . -
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Q "ut your definition of shield dcea not fall into
the categery of sc many feet unierground?
atar, concrave, 4¢ you want re to put carth?
That's very impertaat to nme.
| I am not t:zlittling your noint, sir. TFeet of

1

earth. “here are a let of materials I can use lilie weod,
brick, lots of thirgs, iron, water, concrete, lots of different

things.

T2 DI TSN A ey S Qﬁ"’!‘,-'".-
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what 12 o serious dogse and when ghould you deter-

\ Let me talik abcut that in sequence 12 I may. The
first thing I wani 1o say Lo the Cemaitice, it i3 a good ques-
Acn you can ask me. 1hac is not ay ield of expertize., I
WA NOT THe »00Uy whOupeCaer in (aue 4ree, sii, U ad you
really want to have a geood fecling for that, I would suggest
you got Nadford firom Pitizbursh or you get Ueldniman (phonotic)
from the University of Pennsylvania or you

Q Can yecu gzive us the names of some of the -

S

4 dadford, Delininsn, there is another guy Neal

1~

Wald (phonetic) at Fittsburen. 1'11 think of it. Pennsylvania
423 a lot of good resowrces in tals area.  Jagen (phenetis

g . e ~ P o P o PR — F e PP -+ 1» . P S ~e
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miles away, Thosze men are really sharp in that area. They
are very geod at il, I will take = brush at it to try to
angwer your juestlion, 2ut you must undarstand, I am adjacent
to that, That is not my oriacipal thrust,

I think that what I wouid like to do at this Junc-

ture 13 come to, well, let a2 answer part of your question if

I cen, Chairmen O'Brien, I am no radiologist, I am no epi=-

demiologist, I can't even ;pell that word, but I am told by
the experts that there are four gates for cancer. If I can
remember correctly, the {irsc cae is thac we have a genetic
predisposition., Now that Jdossn't say it is Lereditary, gemne-.

e

“ic predisposition. In siaor words, if vour parents did not

| die of cancer until they weras 85, it is unlikely that you are

|
'
i

70ing to because that's tha way you're put together. Secondly,

' I am told that thera is some immune deficiency that we must

poseess vecause we have somo ten to 20 cells in our bodies

‘and for sure & couple of them are cancerous at any given time.

|
|
|
|

~0 we& nave a certadn Lfamualcy system, Ihdrdly, I am told that

2 viras Infection 13 luportunt, and lastly, I am told that

| thore needs be an environmeatal insult,

Wow that anvirommentel insult can occur through
anything carcincgenic, something we eat, scmething we breathae,

radiation, thincs of this nature, Iut these, as I understand

i R A ey el P s e -

|




. i

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

the four principal gates that are involved in cancer, Radia-
' tion, of course, 1s inveclved with one of them., As you Xnow,
;radiatian can cause cancer, well, I'll back off on that, Ra-
| diation is suspect as a cause of cancer. iadiation 1s also
used in the cure of cancer,

I brought along with me some of my grandchildren's
toys because I thoupht 1t might serve a purpose in reinforcing
the idea that we have beecr irying to build up hers by telling

you, lhere are the intenscly radivactive flssicn products and

' we got tc kesp them out cof the blosphere. So I brought along
ey grandchlildren's plastic herrels, And this first barrel I
- am going to call containment and inside of it I got another
; barrel, 5o the first one we will call -ontainment. Vhat is
| containment? Remember that 13 that four to six foot thick
- reinforced structure, it has got pipes through it, so it has
got to have valves, FKeep it tizht.

fhe blue cne I weuld lilke to call the safety sys-
i tem and containment, e have heard a lot about tlhose safety
systome containment, Thoe coolers, the sprays, the sodivm
hydroxide, the hydrogen recombiners, the safety systems inside
of containment is another barrier. I would like to call my
rod one the primary system and the primary system, you will
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recall, 1s the heavy ateel structure of the reactor vessel,
the pipes and the steam generator and motors rmmaing the puups

in there., Thaat i3 che prisary sys.em, the red ons, a very

| massive, a vory cilci System, waich 13 in LDotween you and ne

and ths fissiova products,

Mea T 1ive o lonk a%t this vellow barrel as the

’claddtng. Remember that 12 foot £ishing rod that I had out

there and that i3 that zircalloy cladding? There is the
cladding, the yellow one.

BY REFRESENTATIVE BENNETT:

o NDoctor, you are saying cladding?

A | Cladding, yes sir, hollow tubes, pluzs welded ca
each end, expansion devices inside, UO2 pellets wheore the
fission process taekes placa,

dere i3 the claddingz and inside of that I have got
U02. And here 1z a U02 and inside of the U02 I heve ot the
fission products., e've ot to be careful with that, It
1ocka dike noffe2 to him, It i3 coffee. So I put cut some of
the fission rroducts, This i1a UC2 cladding., Now UC2 is a
cernmic, remember, and it will allow the volatile, the highly
volatile stuff, like the noble gases will go cut of it fairly
readily and then they are ccntained inside of the cladding as

long as the claddin; is in tight and that is contained inside

L ————————
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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 systeam, the containment, and then we finally
got the containment.

What happened at Three Mile Island? Well, through

- some design error, tlrscugh scme huran error, hardware, we lost
' gome of these and some of these fission products got out., That
%15 what happened at Thres Mile Island. Now that i3 a very
Egeneral kiad of a statement. But I think i1{ is important that
%we get a gencralized feel Zor what woent on there. I% went on
!1n a lot of confusion.

, NHow, I w.nt to touch on two more things. The
Committee did not Imow it, btut I am going to assign them some

| lcmework., As a Professor I felt that that was perhaps my
?prerogattze. And 304 M, Chairaan, i you would distridbute

ito your Commitiece mamders, tais 1s a homework sheet and I would
;lika very auch Jor the Committee members to take it nome to-
;nignt and £111 1t out, 1 heve extra copies for some if they

'would like, 7This nomework sheet famillarizes you with the

amount of radiation that we receive in our natural emviron-
mont, I don't want you to spend time on it now, I want you

{
1
|
ito fold it over and do it for homework tonight., That is not
gfor now. If I may, that is a Professor's prerogative,

|

z
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BY REPRESENTATIVE BARBER:

Q Doctor, you moutioned, you knocked one of the

containers cover, one of those defenses?

A fea.

Q llow could maa do that?
1 A | How <oes man do fhat?
3 Q Yes,

A By not following a procedure that he is supposed
to follow, sir.

Q Wy next question then, why couldn't that ==

A That i3 an example of humsn error,

; U | VWhy couldn't {hat be automatic; ia case he xzade a
l mistake, thet we cculd L2 protected?

A This 1s an age-cld question that the technical
commmity and cccietr in general has heen attempting to answer,
sir, and it is a tougn gquestion. Ve say, hey, since humans
ire fallibla, let's zo Lo automaticn, Lat's put in hardwvare,
the hardwaras can ¢nly do what it is supposed to do.

3 I am saying bcth,

A e have both now. Cbhviously, we are geing to get

done with all thisz and you are going to squeeze me for scme

juggestions or ldeas and that has kept me awake last night. I

e

am thinking, what am I going to say to you men. I have done

(—————— e —
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my best and I will try to summarize at that point. But it is,
hey, 2t 13 an eagy question, hard anawer, sir. It is not that
2asy.

REPRISENTATIVE 2'ERIEN: I think you should stay
on that with Jim Darder, That board you =howed, the centrol

-

'rbom; why don't you ncve bask to that? Wy ;5£ldn't the con-
trol rocm, they spend millions of dollars on it, show the
Zlow on every oreration?

DR. WITZIG: Mr, O'Brien, I think this is one of
the conclasions, I Think it is ona of the conclusions that we
are bound to come to in this and that is that the visual indi-
cations on these systIrs, you see, here is one., These are all
vicuel indicaters, They are nct the %ird of indicators that
vou arz referring to, Actually, I helieve this is the control
room that actually has a little prinary system on here, The
answer 13 cbviously with hindsight today that we nced, what I
would zay, to iaprove owe *iﬁieli:ﬁtian for the cperator, but
1 don'e thian 14 3%ops thacre. I think we need to improve the
7isualization 20 he has a bhatiter foellr g of what is going on
inthis complex viant, Ye get into some of these circuits and
piping and it tecomes obvious why we havé got to have really
sood communicaticns, Would somebody help me hare? I have for

the Tommittee a 1little bit of additicnal information, Mr.

- - e
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Chairman, that I have put together for the Committee., I think
you should compliment my rood secretaries. They worked like

' dogs yesterday after Colonel Rock had talked to me. Vhat I

' put together for the Committee is just a bit of reference.

Ihat roference consists of four secticns, sir. The
first one is the prinary system.‘ 36 if you will look in your
booklet, the first tab should read primary system and it cays
TMI Prinmary System. lNow this meterial comes directly from
the'r Iinal safety analysis report. Let me state to you that
the licensing process is a very complex or difficult one.
There are reams of paper that go everywhere., You will see in
that the primery system. The next tad should be secondary
system, I7 I encowrage you to leave that and 4t says ™I
Secondary System 2ad then it shows a couple of diagrams for
those secondorv svstoms,

The third one iz reacter containment, MI's
reactor containment., I% shows vou some of the schematics of

the reactor containzent, .nd the fourth ons i3 emergency

| core coonling system, LCC3. gain, you will see the complexity

e —

-

that the operator must be zble to deal with, Mr. O'Brien,
substantially, |
Ir. Chalrman, I have got a couple more thoughts I

wanted to leave with the Committee and then make up some
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wrap-up suggesiions and staand at your pleasure for questions.

I3 that all rignt?

| The nex® thiny I want %o say to the Committee is
:nuclear energy is wnique. Tt is absolutely unique. We take
on2 carbon atom, combine it with oxygen and we get a release
of energy and we m2asure that in what we call eléctron'volts,

@ couple of electron volts, as much as we can get out of it.

From one carbon atom, combining with cxygen, we get a couple

4
| of electron volts, Ue take one uranium 235 atom, split it,

| have 4T underge this fisaica process. Ve receive 200,000,000,

| 200,020,000 electren volts. Vhat do w2 get for carbon? A
;:ou;le of electron volts., Zo you are in the order of a i
. 1humired million times more energy per event, okay, a hundred l
c I
1

'million times mora enersy per event, It is unique. It is very
I

‘unigue, Cne of the things that I wanted to show you was that

!ruel censunptiocn and then coampare it to a coal burning plant

| that we are a lot more familiar with., MNow I am not putting up
lcr doewn, I am just ziving th2 Committec the best knowledge that
I pogssess In this =r2a, "“hat we have here is a table of fuel
!ccnsumption and wasts generators for a thousand megawatts nower
vlant, it i3 a big plan%, that will roughly run a city of a
million people,

REFRESENTATIVE ITKIN: TMI?
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DR. WITZIG: TMI is about &79. i
CHAIZMAN WRIGHT: You can compare that with what

'at Keystone? Is that one unit or two units?
LRe #IT210: I would cay two. I am a little vague, |
ij aa not positirve, I think it is two, |

™wel crnamption for coal, if you got a thousand
jnegewatts plant, 1% takes 8,300 tons of coal a day. Let me
repeat that, 8,307 toas of cocal a day for this plant,

' liow actuslly, 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
. jnearly 100 tous per car, S0 “ons a car, 100 cars, That is a
%lct of ccal,

Meanlun takaes about 7.4 pounds on a day. If you
weuld stors 1t all in there, initislly, 2nd that i3 one of the
things that uekes it efficle . In waste production the coal,
if you got ten percent ash, ye would have 830 tons. I am not
a ceal man, but whan I go to Montoursville and PP3L they tell

e they run about 14% ash., Whea I asked what they got down

at Keystone I think trey told me it was around 12% ash., 3o

this i3 a low number, thic 830 tons, About ten percent of that

would go up the stack, 83 tons, excspt 1f they put in 2lectro-

gtatic gathersra and then only mayhe one percent will go up.
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So you get about eight tous.
roducts which
pounds, some 31 pounds of

anouats of uraniuwa and itis

Uraniun arates about 54

Remamber that coal has trace

are radlo-

tengely radlecactive fission products we talked about.

‘We have ot to keep those out of the »iosphere, It i3 not a

'debatnble

|
!
|
|

subject.

' you will notice it is moct of this waste,

Thae low lavel waste is about 58 pounds and
The low level waste,
the low level waste 13 the kind of thing that does not require
' all of the coaplicated treatment for hign level waste storage.

Can you give us an example or

Low level waste, sir, the guvs

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

' going to wasn Chea?

B L e

it 1is contemined, Wwhat are you go

tiaem 1o a satistfactory

o

ootilenecks that {s foing to

nuclear arra. The Committe h to take a

particular arez.

diation which i3 on the
cn when you take those off
ing to do with 1t? Are you
in the water, then you got to

evaporate that water and concensrat: it or you can take the

sa23urface
2y opinicn one
loom in the

lcok at this
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I am going to nove from this slide to my next one,
And 1 am not ainimizing this problem, I want to highlight it

o you, This is the high level radioactivity which must be

' kept out of the biosphere and if we are talking just about
 fission preducts, it takes about 700 or 500 years for that to
deczay, for that to decay to a lével of radioactivity which 1is
| about the same as our scil now. All right, 700 to 800 years

'to fall away to that level of racdicactivity.
|

|

Now, if you heve plutonium in it, if you have it
éreproceascd, that plutonium has a much longer lifetime, so it
étakes much longer. Cn the other hand, that, too, can be dealt
with and that i3 why I brought aleng this rock.

| Here is a picture of a technicion at Penn State in
‘the Materials Research lLaborstory, She is holding a rock., I
:call it a rock. The material science people don't like that,
jtaey like ne 1o say mineral., Apparently there is a difference
fbetween rocks and minerals. 1 am not 2 gcologist, They have
;suc:cssfully Taken Iission products tha® are non-radiocactive,
fhﬁve put it iz rock form and 4hen have taken and put it at
ihigh temperature and 1igh pressure in an autoclave, those lite
%tlc blue spheres inside of a gold foll for it to aveld chemical
quaction and then they look for those fission products in the

iwater that they were autoclaved in and with the most effective
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Ekindl of equipment, they cannot find them, It means they arc
{pretty well tied up in rocks. !low the plece of rock that I
iwantod to bring alcng was one of these, but another chap was
inut talkinz and cince he outronked me, I don't have that plece
of rock. Sc what I did do is pick up a piece of slag from my
' 1iving room. This i3 a piece of manmade rock, another kind of
' a mineral, Jjust to bring it aloag to show you that man has
| been making rocks for some tine.

Tris 13 cne of the ways that we can get out of that

' problem, DNow, I would like to very quickly make another --

BY REPRESENTATIVE BENNETT:

Q voctor, you left ame hanging.
A I don't nwean to.
Q I don't xnow about the rest of this Committee. You

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

| rock now?

; A [her2 have been a series of studies in this area

: alzost since I have been in the field which moves into four

| decades now. One has it in what I will call a form where, if
ever water got a hold of it, much would aot 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 fora, there are several kinds

of geological storages which, I believe, are feasible. 1In
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| there.

- rocks, reducing it to liquid radiation into a glass form and

' that 43 a little bit further along than we are.

March, I was out in the salt mine in Hanford where they are
setting up tests to see 4if this isn't a reasonable place to

lccats these radioactive kinds of rocks that we cculd bury

To me, this i3 perhaps cne of the areas where the
foderal agency has been the most derelict and perhaps to a
degree, industry., DBut certainly the federal agency because
for several decades we nave had this problom. Ve have passed
legislaticn on it, we have given it to agencies to do, it hasn't

been done,

|
REFRESENTATIVE CO'BRIEN: Doctor, I think what he is

talking about thal iz over in Ffrance they do it similar to

then they bury Lt because (t Ls easier to bury under those con-
ditions.

DR. WITZIG: The French have, indeed, such a situ-
ation, The Gormans have experimented with a similar one, put- |

ting it in salt, There are scme indications of progress there

CHAIRMAN WRIGHT: Would you conpare the amount of
commercial waste versus military waste?
DR, WITZIG: I can make a rcugh approximation, In

volume, military waste is very much larger, in volume, at this
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point in time. In the total amount of radicactivity, they are

not that much diszimilar., They are much the same in the total

mmount c¢f radicactivity. But ian volume the military waste is

by volune a lot aigher.

REPRESNTATIVE BENNETT: Are you suggesting then

“hat commercially we are disposing of it tetter than militarily?

DR, WITZIG: I am saying ccmmercially we are not

disposing of it at all, sir, Where 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? Decaus? federal law has said there

will be no reprocessing and hag szaid it sone

years ago. And

despite repeated charzes over several decades, our federal

agencies, the people vou a2ad 7 send to Yashingten, and our tax

money that zoes to Vashington, has not dealt with this problem,

I mean, there has been renewed commissions ==

REPRESENTATIVE O'BRIEN: 1In

fact, we have that

figure in ocur Committee on military waste and the government

3 885 against 12%.

O, WITZIG: That is probably right on a volune,

I'm going to say it 1s about ten times
CHAIRMAIN WRIGHT: It i3 an

radicastive basis that they are almost

G, T g . v

as big.

interesting point on a

equal,
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DR, WITZIG: They are very close on being within
how much radiocactivity you got in commercial and how much
radicactivity vou've got in military., That is nect fair,
exactly, because commercial waste is recent, So it is rore
intensely radicactive, This stuff has been around a little
while, You know, time it pets less, Most of the military
waste, we produce military waste tcdav, but not the same vole
umes we used to do when we were gung-ho on atmospheric
testing and all of that stuff,

RUPRESENTATIVE FOSTER: Doctor, isn't it crue
that a lot of plants do not have enough facilities, maybe

two, three, four years --

DR, WITZIG: I believa, from what I have read,
that there is a nuclear plant that will rur out fuel storage
space in '32,

REPRESENTATIVE FOSTER: I am not so sure that
Three Mile Tsland can go beyond that,

OR, WITZIG: 1 feel that it probably can,

Three Mile Island has not been activa very long,

REP.ESENTATIVE COWELL: Doctor, is that a

Permsylvania plant or don't vou recall?

DR, WITZIG: I don't recall,
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BY REPRESENTATIVE CCHEN:
Q Doctor, is *he recancy of the commercial waste, is
that the sole factor, the difference between commercial waste

land. milltary waste, is that the prime factor or what?

A Yes, sir.
! L Yes 1€ 13 ==
A It is a prime factor.
Q /hat are the other factors?
A Well the other factors are how much military ace

tivity is there, how much weapon production and how much elec-
trical pover generaticn do we have from the commercial end.

These are the two biggest ones.,

[ want to move into the safaty records of the nu-
clear field, some of the safety aspects in life in general.

2he nuclear field has a unique jafety record today, to date,

t including Three Mile Island, It has the unique safety record

ing years of cperallon, teactor years, .s reactor A, it has

peen five years, so you have five reactor years, reactor B

would bhe ten to 12 years, you would have 12 reactor years.
Now I have altogether five plus 12 18 17. 50 I add up all of
our reactsr years experisnce. This is commercial. Vhen I say

commercial I should say electrical production. Cverseas there

U ——— R e

because we have, in cthis couniry, USA, approximately 400 react- |

|




is ebout 700 reactor years and it amazes me because originally,
of course, it was mucn amaller. DSut maay countries today now
produce more >{ their electricity by nuclear power than we do
in the Uaitec otates. You saw ay number of 123% in the U.S.
in electricit . In countries like France and Cermeny it is up
in the 20's, 25%. 3o they are eccumulating a Qubstantial nua-

ter of reactor y2ars, They are passing us very clearly in

exnerience. o have in USA Navy about 1600 reactor years. You

add those all up and you ccowe up with abous 2700 reactor years

without any fatalitiss that have been associated with radia-
tion., This kind of thing that we are all very much coancerned |

' 1pout, 1

Now, 1lot's try to put that {n scme perspective of

. |

| the 1ife abeut us a3 we jo 2long.

: CHAIAMAN YRICHT: Would 4t be appropriate to take }
|

| . |

. a break for a couple of minutes?

-y

DR, WITZIG: Yos sir. I am about 20 minutes,
| (Srief recess.)

CHAIRMAN 'RICHT: Doctor, you are back on.
1 O, WITZZI3: Thank you, sir. Before we laoft off,
we were _.u«ing atout safety and some of the uniquenesses of

it and we were talking about the experience where we have ac- !

5\
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cumulated well over 2,000 reactor years of operations, going
on 3,000, Waerein the production of electricity, there has
net been any overexposure to radiztion let alone any kind of a
fatality associated with radiation., lNow there have been fa-
tall;ies in plants, People have fallen off of scaffolds,
pﬁopie have been ﬁcélﬁzd. all cf those kinds of thihgs have
happened. Those are not good., The kinds of problem that are
associated with construction of any large type, but not the
problems that are associated uniquely with nuclear. I%t can
happen in 2 coal or oil plant or anything of that nature.

I nave pulled teogether a series of statistics from
many sources, Some plsce along the way heras, I have pulled to-
gether a series cof statistics from many sources, labor, sci-
entific America, etc.; reasorably accurate. The probability
of fatality par aillion people per yeari all forms of disease,
about 10,000 people per million die every year. That is about
one in 100, There are over 2 hundred people in here, we know
that 1f we came back in cne year, on the average, statistically,

one of us woulda't te lere. I deca't mow about you, but I don't

| p1lan that that be me,

liow, we hava a death t9ll on the highway, which you
we all familiar with, which is very substantial, It is one in

a socioleogical sense, it is one of the modern tragedics of our

DT i R T - - - g . - - -




time. Thsey run about 265 per million people per year. Just
to check it out, if we have got 220,000,000, multiply that by

|
| % amount, you come out with 52,000 pecple.

[ Falils, mostly in our home, meostly on stairways,

' about a hundred, Alr polluticn, that is interesting, that air
pollut'on s primurily, well, the consumpt on of fosails.

. mostly the consuamption of fossil fuels, either in automobiles,

ipower plant production or chemical production. Firearms, we

; hear a lo®t abeocut the Second Amendment. Maybe you were told you

' cannot bring your gun along, 15 per million per year, firearms.

x ledical acclidents, I always like to show this to

| my physician friends. llow medical accldents, six per milllion

per year. I think the probability of dying while under anes-

' thesia are somewhere arcund one in a thousand, I had some

| serious swxgery a year and a half agzo, I was a three time

loger to this sort of a prcblom., So I asked the swrgeon, I

sald, how many times have you done this surgical procedure?

' lie was a 1ittle amazed, well, he said -- he though for a minute

: or two, I have done it about 2500 times, 3,000, I thought that

é was pretty good. At least it wasn't a guy who had cnly done it

| 2ive tines or & fov Dundred times. I hed somebody who ald it

at least a ccuple thousand. I asked him, well, how miny do you

lose under anesthesi» ‘¢ e? Vell, he was shocked th't I even

[——————
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asked that question. It is a very practical question. An

Jagt 1i%e ¢that,
f Dlectricity, about five.
5 CHATRMALD WVRIGHT: You didn't tell us the doctor's
|

' answer,

| DR, WITZIG: He fumbled with that one. He really
’didn't answer that one for me., I did not have much choice.

: Natural dJdisasters, we have had that by the barrel
f full with the tornados, tha hurricanes, a2%tc., about one per
gmillto. per yeer,

Lightning about a half, Radiaction about one
rdlliren 5 yeaar., Thls is the host estimata that can be made,
about cne-tenth of 2 sersen par million paople per yeer,

5 Radiation accidents, nrobability of a fatality,
| comes out of Washiagton 1400, the famous Rasputin Report,
which in recent tines has come under fire. Is this still
credible, some peopla have sald -- wvell, the guy who wrote,

~

it was the Chairrman of *hie Committaa whe investigated it,

Toastifiad thot he T21% 4hat the error band should have been
larger in that revort, hut he felt that the report probably
was on the conservative side. That 1t portrayed a greater

risk than actually existed., This was Lewis from California.

o . Wl mn W - e
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This is five zeros and a six. /And even if it is off by a fac=-
tor of ten, I am Just portraying it for yecu, rou get some sense
of perspective in the kinds of risk that we have in soclety
today.

jnother way of looking at those risks, in the next
table that I put tegether, that the averege risk of fatality
and the accldent type and your individual chance per year,

A1l accidents, 2ll of them, on the average of one in 1600. You
know, yocu get out the dice and you throw them. You throw it
1600 times and one Llip, you got it. lioter venlcie = one in
4,000, Just stop and think with me for a minute. How many
times do you close the door on your sutomobile in a year,
meaning you are taking a trip? Do you do it once a day, do you
de it twice a day, do vou accumulate a tThousand a year; easy?
Cne in 4,000, gentlemen,

#alls cne in 10,000, Firearms, one of the big ones,
and air travel. Let ne tell you a story on relative risks that
Juat shocked ma. At the time of the Three Mile Island acci-
dent thers was a woman {n Cocburn who was very upset., In fact, |
sne was s0 upset ashe wrote a lecter o the editor and she said
that living in Coburn which is from Three Mile Island, how far
is Coburm, about a hundred miles, 150, I don't know, 1I%t's a

hundred miles, okay. She was so upset zbout that and so con-
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cerned about her children and the radiation they might recelive,
and a valid concern, a mother should have, a father, too, that
she took her children in an automohile, 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

their grandparerts for a couple of weeks eand flew them back.
Now they picked up five millirems. What is a millirem? I can
etill see that in the news conference, what is a milliren?
Picked up five millirems, 3o she did this and this to avoid
this kiand of thinz., And that was the perception of risk and
henefit that was involved, 3he made that decision. I am not
sure that she had as much 2f the information as she should have

bad, wihich i3 cne of the problems that we face,

BY REPRESENTATIVE BAR3ZER:

Q Doctor, ian't it a fact, I can go along with that,
but what bothers me is this., Maybe it would be 30,000 pecple
killed at once if an incident would cccur. That would make a
difference, I taink that is the fear the people have.

A This is one of the fears. And Madam Curie had an
gcxpresaion for that, sir. Jhe said that the unknown is not to
be feared, but it 1s to Le uaderstood. And that, as an educa-
tor, is the role that I am trying to take. I dc not say that

those fears are justified or unjustified. I am simply saying




we have got to got at the root of understanding. To me that

1s education.

| BY REPRESENTATIVE O'3RIEN:

5 Q snat 1{ the bubble did explede? Wwhat are you talke

| ~ag, would there bLe --
' A Yr. O'Brien, I am glad you brought that up., I got
the Evening News, Harrisburg, Wednesday, Mey 2, and it says,

"Ixplosion risk at T/I was ‘error'."

They are talking about the hydrozen bubble and on

Tuesday of this week Mr, Mattson of the NRE said to the Advi-
sory Committee and the active safeguards through the NRC, and
I quote, “lhe chance oI a hydrczen oxygen explosion in the

nuclear reactor at [lwree llile Iuland was miscaliulated by the

to =n IMC officlal who served as chief aide to

-
O
o
r

ding
| Roger PMattson Tuesday told an NRC Advisory Com-
mittes on reactor safety that he and his colleagues has

'fouled up' and that 'there never was the potential for an

explosiont,"

REPRESENTALTIVE C'BRIEN: I doa‘t trust the NRC.

Lile WILiIG: lhere is5 more than enough blame to

3¢ around. n the otuer 2and, let me pursue that Jjust for a

T e e e e ———— e X
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The state has a very coapetent nuclear engineer by

L1712 nane of Bill Dornsife. I was tryving, duriang Three Mile

-

i3land, I was up in G2is

inger zatting a alnor surgical proce=-

e

and three xze-rays and I was watching Jane Paulie rua an

:
dura

exciting iantorview in Middleboro. I gzot more radiation up

there at Ceisinper for vhat I percelve to be a benefit risk

than the nearest resident at Three iile Island. On the cther

hand, I themn tried to get away Iroa some ¢f these problems,

spend a weekend at 2 2abin uvp in Ligcaizsr z2ad 3111 Dornsife

‘ound me thers,
it
went over togother.

A1l

“racked me dowa and He was very upset about

this aydrogen. Ve Now, we did not have

firsthand: .nfcr:atitn. we had was the information that

.yv

the NRC was pudlishing, all risht, And on the basis of what

NRC was publishine wa cculd not see an explosion problem with

th2 hydrogen within the resactor pressure vessel in the prinary

dystem. liow, I &a not taliiag aboul nydrogen in containment.

I am talking about e ore in the primary svstem., Now it does

ey vy g +hhorn wan ¢ Fyeals
s p2a ,..th LACTT wWag & dud

rover $ ey emaa™y R
8 ANLeTrL8rINE

vaA8 ail explosion hazard.

that there v
REPRESERTATIVE C'RBRIED T am asking the question
‘hat if it did happen, would it be worse than the China fall-

out or, you know, I don't think this Committee knows enough
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about what radiation .s, what it will do if it does explode.
Let's take the worst that could happen.

DR, WITZIZ: M. O'Bricn, tha what if question has
tean one of the hallmarks of the nuclear field. I think it

' has been one of the tiadngs that has made it the safest industry

that we have in thls country today. There are other parts of
the fvel cycle that have problews in nuclear business, I am
not trving to zet away from any cf those nor am I trying to
whitewash those or put theom over. They are real and they
exist.

We have beer locking at what if questions. I can-
not answer your yv..at if questions because I can pestulate the

sane kind of quessticns in any endeavor that I take All I can

| deal with is reality. I connot deal with these other, forgive

-

me, but tales ci

-

\lice in Vonderland, I can only deal with

ay berrel, I can cnly deal with finite things, I can deel with

t that kind cf thing =23 2 *echnical zuy. I cannot deal with the

-

wnat if,

REFRESENTATIVE CEDSEY: YWell doctor, if I may get
Just 2 little technical at this point, we then have self-
cenfesgsed evidence on the part of the NRC that they overesti-
mated the danzercus situatien.

DR, VITZIC: And <hat is a very serious thing when

PN —




|
one is on one hand balancing, excuse me for interrupting, sir, i

but it i3 a very serious thing when on one hand you are balanc-

ing an action like evacuation against staying put and the risk
iassociated with either oae,

| ACPRCSZNTATIVE GEESEY: What then 1s the possi-

' bpility, or for that azatter the probabtility, under a similar

| set o. circusstances or something a little bit more severe of

| the NRC underastimating the situatioan?

DR. WITZIG: I 4hink it is poscidble to err on
either side of zood judgment. Don't you?
REPRESCONTATIVE GIESEY: T certainly do, but aince

they overestimated the situation you certalnly then have to
' agsume that they can undorestinate a2 situation and that, quite
frankly, Just botlers the hell out of me,

DRe WITZIC: I think it should bother you, not

| only in the nuclear field, but I think it should bother you
in a 1ot of other fields, Like in drugs, FEW, and things of

that aree,

QAEFRESTHTATIVE GEESEY: It dces indeed,

| REPRESENTATIVE BIMNETT: Doctor, would it help

| +his Committoe, it would hels me, T think, 1f vou are so dis-
posed, would you 2laborate a 1ittle bit on the famous or in-

famous bubbhla?

B e o T S T s e ——
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DR WITZIG: I am not in a geod pcsition to do that,
ind I am not cucking the question. All the information I have
i3 second-hand, the kiad or things that cone out of NRC, etc.

I have got a tlme sequence, give me 30 sucunds more and I can

go through a Cime sequence waich has been published for Three

Mile IslﬁnC. i2 fou would like 1t, Dut it 13 nothing, I mean =

for me, it is second-hand, you understand. I have not been

at Three Mile Island. I have not studied the record, okay.
REPRESENTATIVE BARBZIR: Doctor, did you see the

program on CBS? A doctor received the Nobel Prize and he had
the fear really, I think, like you do, I think it iz something

weé need ==

Ule WITZIC: You notice I haven't sald that, you
said that, cir.

NEIPRESINTATIVE BARPER: T said that, I think you

alluded to that, I am sorry i1f I aa wrong. Dut did you see

that particular program? |

DR. WITZIG: Yes, sir,

REFRESENTATIVE BARZIR: Are you familiar, I know
that you should be, tris famous docter who won the Nobel Frize. |

DR. WITZ2IC: 1 den't know which one you are refer-
ring te.

REFNMESENTATIVE DARBER: Vell they had this one
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that won the Nobel Prize.

DR, WITZIG: Th2 chap that was here in Harrisburg
the nigh" ofter the -- the guy frcm Boston? Vell, I will lock.
My answer 1> that is real simple, hat did he get his lNobel

Prize in? Was it in reactors? V¥as it in herdware, was it in
| accideat analysis or was it Zn gen2tlcs or peace, or what was

1% in?

DR, WITZIG: TIhat may be great, but can he bulld a
| pipe and weld 1%? Just like, you notice, that vhen we start

talking about cancer, etc,, and any professional that woves
outside of nis field no longer bdecomss a professional.

REPRUSEINT.ATIVE DENNETT: He's an expert.

DR, WITZIC: Ye iz an expert, So any man that

| moves into these areas, my wife zays there is two kinds of

experts. JShe says there is the kind of guy who works hard and
tudies, writecs poprersz on it, mnes on analyses and slowly over

| 20, 30 yeers ke bocomes an expart. And the othor way is %o

instantly Lecome oue by opposing scastiing. ",", Bermadette

O'Sullivan, 4hat ts her attitude towards it,

Ul
E

Now vou gentlomen have to make thase decisions,

You have coi a weishty thing %e do.

ET CHAIRIAN WRIGHD:

REPABSENTATIVE BLABER: I thought it was in physics.
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Q Can I pose a question I think that might have been
iaplied? 1I£ there was an explosion, world it rupture the
resgel?

A Well, lot me ask you 1 nuestion and I will answer
yours, How much hydrogen was there? Now figure it out. Ckay,
a cubic foot, ten or a hundréd cublic fest., There certainly is
some amownt of hydrogzen. GSuppose it was all full., We had to

sit down and calculate.

G There woulld be scue oxygen?
A Yes, Lut the thing is there wasan't any oxygen on

the best informaticn that I have second-hand, there wasn't any
oxvgen. So why then do I postulate an explosion?
REFRESENTATIVE ITKIN: I'm concerned, I think the
thing is to go back and find out if there was hydrogen,; where
did it ccme {rom? Dlow there has been some comments made to

the fact that hydrogen develcoped tarougn the zircalley, zire-

i
conium and zircalloy, reacting with the water temperature
pressure, you kaow, wnen (he coolant dropped below the fuel
assembly height and thon it becomos 3 quasticn as %o, I am

not that familisr with the chemistrv involved in zirconium

that type of concentration might be? If it should turn out

|
r
1
[
|
(
weter veaction. Fow much could you form and to deteraine what l
|
|
that such a roaction does generate sufficient hydrogen for an |

|

|

|

t
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explosion., The question is whether the primary system can
stand such &n cxplosion, number one, and if it could not, the
question goes back to the planning design 28 to whether zir-

{ calloy is the onlv type of clad material to be used our whether

aome other naterial could be used which does not create such

a raaction or 3ome? ratarding agent could be added to prevent |

this from occurring. 1 think ther2 are a variety of questions.
If there was o problea in this design, because of unforeseen
chenical reactions tuking plac? as deacustrated on the black-

board, then there ara options avallable at least to be studied

a
ag to hew to iwmprove the clad desimn. I don't think we ought
to get intc this guestion now becausz if it is real, that can |

be cetermined and should he abl2 to be dealt with rather

|

i ef Jectively,

i DR, VITZIGC: T think that is atszolutely right,

| Ivan, ara I woula agree with everything yocu said in that aree.,
Hynsogen 13 something that must be dealt with.. Now, I might
alsc refresh the Committee, tnat hydrogen in a pressurized

water reactor {2 a2 cenmon thing, It 12 uzed as zn over=

1

piressure, hyirogen is a normal thing. It is highly likely
| that the hydrogen was in thatl pressure 'ressel. It did come

| from this reaction. DMNotice how I phraie that, it is highly

| 1ikely. It cean also come from the radi(~1% lc disassociation of |




66

water, but that is not too likely.

BY REPRESENTATIVE FOSTER:
G Doctor, I think yocur eqguation there answered by
questicn, it says that there is no oxygoen present, I think by

your equation the oxygen was absorbed --

A Tied up in the zirconium.
aQ I understocd ==
A Now I say 1t appears there i3 no oxygen present, !

second-~hand, okay.
|
(o well, initially, tha reports were there came about,

through the disassociation of water, the breaking down of the

' water in the hydrogen-oxygen, d¢id that occur?

A That will occcur any time there is radiaticn, bui

i
|
| ]
| the magnitude of it is very small, iAnd in a pressurized water |
' I

P

reactor, they do us2 overpressure substaances like hydrogen to
force that reaction back., Any of these reacticns can go either
way. S0 it depends on the chemic ‘onditien. I can force

the situation this way or this way.

G I think that answers my guestion where the oxygen
want,

A llo, Lydrogen i3 not an uacommon thing, it is very
common in a praessurized water reactor.

I wanted to leave this thought with you and then a

ccuple of comments, you can chew on me as long as you would like

A ———— e e ———— — e - -— S S — S — et 4
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| sense., Drinking @ half a liter of wine, spending an howr in
| & co1l mine, spending three howss in a ceal mine, it doesn't

| matter whether we are talking abous black lung or whether we

-

to. This 1s 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 magazine is New Technology. Taking
the best data that we havae today with respect to risk, and if
you are geing to take a rick which increases your chance of
d2ath by one part ia & million, you do that if you smoke less
than two cigaretites, no%t two cigareties per day, not two cig-
arettes per year, but 1Lf vou smoke two cigarettes. You in-
crease your likelihood of d=ath by cancer or heart disease by
one part in a million. WNow, when you get down to such fine
numbers, it doesn't make sense, but when ycu get it up inte

the higher nundburs on a big populaticn, it does make a lot of

are talking about an accident.

REPRESENTATIVE O'3RISN: You mean, if I spend only
an hour in a mine I can get black lung?

DR, WITZIC: You teke that chance. Living two days
in New Yor«< or iroston, insiesd of suvwe place where there is no
air poliutlion. [Mlylng by Jst for a thousand miles by Jjet, by
an accident., Living two menths in Deaver cn a vacation Srom
New York City, cancer caused by cosmic rediation, an increase

in radiation. Liviag two months in an average stone or brick |




building, cencer caused by natural radioactivity. How much

tine do you spend in the Capitol? Cne chest x-ray taken at a
good hospital, ceaacer caused by radiation. 1Iwo days after
Three Mile I zot three saote. 35S0 there we go.

Living two months with a cigerette smoker, cating

i&O tablespoons of peanut:butter, liver cancer caused by a

i

toxin, Drinking Miemi water fcor one year, cancer caused by

l
 chloroform. Hcw deoes it get chloroform in Miami water? Ae I

understand it is a reaction batween chlorine and hydrocarbons
which exist in the water. Vell, you can go on drinking, and
30 the nuclear kinds of accidents thet are posatulated here,

That is, I think, the end cf what I have to say.

If T can, I would like to leave that with the 1light and make a

couple of comments to the Ccmmittee and then you can chew on

' me for whatever vou like, gentlemen,

I zot a poor cryatal ball, so I don't know what is

rmoing to happen in the future. But I think if wise hcads pre-

' vaill in the State Houses througbout the land and if wise heads

| prevail in Yashington, ve are likely to see this kind of thing

occur on an immediate basis. I mede this {able up abcut two
waeks ago. ©Short renge, which I am going to call two to tnree
years, and the. long range, which I will call till 2,000, I
am a lousy prognet, but here is what I propose will happen.

You are going tc see many investigations. I think

O — o
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it 1is appropriate, I think the activity that you ladies and
gentlemen are involved in is very important. I hope you ask
some real good quastions of som2 r2al smnart 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
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 dou't think there is any ques-
tion that we are going to see legislation. I think we're

geing to see regulation, I think we're going to see increased

costs and I'm referring now to energy totally, not only nuclear.
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-

no new nuclear starts,

In the leong range to 2,000, I don't know. I hate
this word, I'm going to write 1t, I think there is going to be
a cerisis in energy., And the reason I sny that 13, you know,
we got spinning reserves now of 30 to 35%. If you take the

nukes out, it runs to about 30% apinning reserves.,

BY REFRESENTATIVE BENNETIT:

Q Doctor, would you %tell me what ycu mean by spinning



| the last oil refirery of any size built in this country? About

®
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' device out of service and repair 1&, T don't care what 1t‘13,

take to build a coal plant teday or a nukey plant? VYhen was

raaerves’?

A That means that we have got a capacity with that
pinwheel runaing, that I can throw a switch and put out of
line. 304 roughly in this nation today. Now hang on, 30%
roughly., Baecauss you have to take any machanical-2lectrical
you need a certain samount of reserve. All right, if you are
going to kKoep, unless you want to walk up to a switch and not
get Jjulce, you have got to have a certain amount of regserve.
Experience teaches us that reserve musc be in the order of 13

to 20%. As an old electrical engineer that is the kiad of

-

aunbers I remenber, 207, roughly. low I said I had 30, so

what 13 the sweat? Well, romember it was growing at about
four percent a yoar -nd four into th2 difference between 20

and 30 runs =sbout five years, six years. How long does it ,

ten years ago, gentlsmen, and no wonder we can caly buy five
dollars worth on the twrmpllie. It has been ten years since we
built a major refinery.

I thirk we are goinz to see a slowly emerging

energy policy. You know, w2 have been wrestling aightily with

it since the embarge in '72 and what have we produced?

REPRESZNTATIVE BENNETIT: Zero.

- o
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DR, WITZIG: We have procduced a lot of peper.
There i3 going tc be heavy conservatic., That is a nice word

| for curtailment, zeavy conservation, end leavy examination of

all alternative sources, Ve are going to see an increase in

coal, and I believe. cantrury to the presont climato. that wn

- are going to ses nuclear being additicmnally counted on.. That
' 13 my lock into the ball., I think that in order to bring this

about, gontlomen, something is favorable as what is there is

' going to ° 2 a steady stabls regulatory climate for deaign

¢ d operation. I think we are goin;; to have to have desig
reviews and I think we are going to have to have ilaproveaeat in

it. I thdnk we are golng to have to have more testing., I

| think we have oiviously got to have an operator and resulator

education. I thfak we have got tc have energy managemort., I

| think we have got ©o have, and this is nct a 2ew thought, &

i3 en ancient cne wi'h me, I thiax thers aust be indepondent

safety review tcuas Zor each plant made 1p of paople liks

| goevermment pecple, utility people, health, academic, eaergy

people, to review these things. llot a big unwieldy thing, dbut

to have sn in-dopth nenetration and T think that lovw leval

| radiocactive wastc z1:23 as well as ndgh loval radioactive

 waste altes are thinzs that must le deelt with in this country,

If we don't do that, the picture, in my view, 13 evea going %o

ve worse than what I would project Ior tha long reaga.




Now, I am not a pessimist, I am an optimist., I
have got great confidence in the American people to recognize
a problem ultimately and *to deal with it., The time situation

' does werry ue,

I am at your disposal, Mr. Chairman,

CHAIRMAN WRIGHT: Thank you, doctor. 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 WRICHT:

Q Can you briefly define for us breeder reactors and
fusion?
;
A I will try. If you recall, when we had the fission-

ing nucleus and we soid that 4% s51id off into two parts and cn
the average some two to three neutrons came out. All right,

124's mpak2 this uranium 235, Mr, Chairmon., Neuirons that are
emitted from that fission process, one we know we have to use

up in continuins the process, rizht? So we have got to have

. one neutron to go on and split the next one. I got that one

. taken care of, So we know we cannot make the system perfect,

there is parasitic abaorption and there is control I must have
of it and so I am geoing to lose one or a Ifraction of one. So
I take care of that one. IlNow this one hoere, however, I want to

take and put into uranium 233, ’“nd when I do that, I can move
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' it ultimately into plutonium,

liew, plutcniun exists in Three Mile Island, it
axists in every light water reactor because we build it in
in place, Ia f=2ct, when it gets to an equilibrium cycle after
about four or so refuelings, about 35% of the energy in a
typical 1light water slightly uranium reactor, 35% of that
energy comes Irom plutonium, not from uranium. Because in the
next one that splits, U235, a couple oi nukes come out, I can
hit this one and it will fission. So you see I can lose 2
fissionablo isotops to produce energy, keep my chain reacticn

going, use the neutron from that and an isctope which is not

' fissicnable, normelly, and convert it into one that is., I

| can do this also with thorium, to uranium 233, either one of

| these two,

Now Rickover's light water breeder in Shippingport
is working ia this chain here., Tkat is a tough thing to do in
1light water reactors. It is much easier to de this if you are
doing it in wha®t we call a liguid zetals reactor.

Now what iz fusion? Fuzion is Jjust the opposite

| of fiseion., Instead of splitting an atom, I take two atoms

md T throw them together with such force that 1 make o new
one. I take hydrogen, throw it together and make helium,
Actually, this i3 a heavy hydrogen item. I will call that H2,

. In that process of putting these together to form one, I re-
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lease about 17 to 18 MEV's of energy. MNoticeably, consider-
ably less than what I do in fissicn. 3But that is all right
because I can uma<e more of them. I have got a lot of water
to pet the deterient (phonctic) from. %hat is the
fusion process.

AEPITSINTATIVE BENNETT: Toctor, you're going to
have to zlow down because I am a layman,

DR. WITZIG: I'm sorry. Do you want me to beck
up?

REPRESENTATIVE BENNETT: Just a little bit, sir.

DR. WITZIG: Wwe were talking about fiassion., Vhat

is fission? Fission, if I take ny barrels and use them, hera

| is urenium 278, I threw a neuiron in 1t and it spiits and re-

| leases energy. ‘low, I am going to take, and because they are

smaller, T am roir~ +o take hvdroren iasotopes, T am going to
throw them together, I'am going to throw them together, here
they are. I am going to throw them together and it becomes
cne a helium, ar? you with me, and 1t releases energy. Cmne of
the questions that typically follows on that 1s where do we

astand in thie bueiness today and when is it going to happen?

| The answer to the question is I don't lmow. Now, there are

breakthroughs, well, we retract {rom that word. lMaybe nct

breakthrough, but zood accomplishments recently, in the last

| year or so. At Princeton where they have gotten up to fairly
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high temperatures, 70 to 90 million degrees Fahrenheit, which
is necessary, you have got to have them running at high speed.
If you don't have them running together, 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-gustainiag basis. Put it gives up as much en-

ergy as it takes to create it. Let me say that again. Ve

' have, yet in the laboratory, to get this at a basis wheore it

relecases as much energy as it took to stick them together. 5o
the net result so far is &n energy consumer, not a producer.
Now, when will that come ocut of the lab as a net balance so

that we can do it. I don't kaow. Five years, tem yoars, I

' don't know. I do know this. That it tock from Firmey (pho-

natic) in '42 to Shippingrort, well, let's take commercisl

- Yankee or Indisn point, it took from '42 to the early 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 taan the

 fission., We think that {s ccmplicated in those books, fusion

. i3 at least as complicated if not mere. Jome people think it

is ten times as complicated. Some think it is only a facter
of two. So from the woment it i3 released in the lab on a
share basis, the best 1 could ever hope for would be 25 years

from then until I get the first commercial unit. So I think
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we are talking 20, 20, 20, 50 without any difficulty at all
for the first one. I'll nct see it. I hope my grandchildren

I do.

3Y REPRESENTATIVZ O'BRIEN:
Q 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

|
|
i
f
|
| plants out and are you familiar with the NRC years ago, be=-

|

' cause they are very critical. Nurber one, why were they al-
lowed to build a plant, Three Mile Island, with an airport in
the vicinity? Jo why, there ars many many changes today, are
| being made facing nuclear plants, @nu why cen't they have a

. standard plant like Jestinghouse was in the process of bulld-

A How cun L answer that question, I, O'Brien?
Q You're the expert, I'm not. If I were in your
class, what would you say to me?

A Well, what I would say to you, I think I would

perience, a learaing cwrve. Zlhere is no exception.

Q Co you think yowr statement there, that this is

respond this way. That any new technology has a learning oxe-

fmerica, maybe thaot we went out toc quick to put these nuclear
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|

|
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fair to the American public to say that we are putting a plant

such a3 something like thls and say, we are putting a plaant
out to learn what i3 going to happen?

A I'm sorry, I dida't h2ar your questlon.

G You said like learning frou experience.

A No, T said aay technolegy has a learning period,

iyes. 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 Jjust feel that

| when you say put a plant up, do they really know that they hed

control on that plant?

A I would say that, Mr. O'Brien, respectfully, first

' let me point out to you, that we killed a couple of mea get-

ting some zen to> the mocn, too.

Secondlv, T would say that 23 a responsible pro-
fessional man, I can only tell you that there is risks in any-
thing we do. W2 naver have a risk-{ree way of generating
electricity in oy opinicn. There will never bta z risk-free
way to generste electricity. I think thet the fact that elece
tricity and energy prolongs our liis, through many ways, is
a benaefit of electricity. And I think socisty has to make
that Judgment. As Zinctein said, nuclear energy has got to go

to the public square and it is there.




Q I'm for it. I want to make it clear. I fecl like
you. I feoel, and I think, Pennsylvania is between 12 and 15%.

A It is about 10X, 3ir, capacity-wise.

Q But I am not getting the answers. I am not blam=
iing you. I think it is a hard quastion,
A You bat you it i3 2 hard question. And lot me

‘turn it around toe other way, Mr, Committee Member, respect-

!:vlly. What kind of safety lavel do you want?

% Q I want & certoein amount of security that I feel

gand I think the neople are entitled to, rumber one. VYhere was
ENRC when they looked over the area of the airport and largse
;planss coring la and Lhen declde later that they have to
' double the expense to aaybe make it safe enough, say, 4 a
| bomber or an airnlare hit 147

A I would say, 1f you believe that that 13 an i)~
 proper gituation, then I would say that they are not doing the
‘job that vou wani them o do, That is wha® I would say,
; Q I o only giving out 2 example.
| A Thit is what I weould saye. B2ut I come back, that
:ia a rair gquestion end ! think a fair enswer, If w2 are looke
ging ior blame in this situation, thara is more than enough

‘tlame to o around. It can £all on the utility, it can fall

|
! the MRC, 1t can fall om ths manufacturer, it can fall on the

l
|
|
|
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architect-engineer, 1t can fall even on the educator. BEecause
in the words of Jechn Dunn, do not ask for whom the beli tolls,
the bell tolls for thee, You remember in the early days when
the bell would ring, vou wondered who it was who had died.

We are all involved in it., I think we all got to
do it aﬁd I thiﬁk you have got a special responsibility like

' I feol I share with you as en educator. You may consider that

;remoto, but I don't, because I have been in the field a long

time, I think we got a special, special care, OSo when you

' ask for safety, what is safety? You accept this as safe now.

Would you accept that for a nuclear plant? The answer is hell
no., Would vou? In nmy belief, the technology and human educa-

tion can bring it to where you want it, but that costs and we

‘have to pay that price. You may decide that it is cheaper to

' do without 4%t. So pull out evsry lizht out of six and every

motor out of asix.

We are holding hearings today on Three Mile Island

across the land. Are there any hearings being held for that

| tine when we run out of rolling reserves, apinning reserves,

' and somebody has to dscide that this hospital will not get

|
|

i

|

energy and that one will? This industry and its jobs are okay

- and that one isn't? I don't think so, I ask for balance and

Ju.ment and perspective and reason., All those good words, I
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| more to go, if I'm lucky.
CHAIRMAN WVRIGHT: Representative Geesey.

BY REPRESENTATIVE GEESEY:
Q Doctor, throughout yowr presontation, which I

'know they sound like words, but I am very sincere. What the
hell do I got to lose? I'm 58 yeers of age, all right, if I
live till the good book, three scere and ten, I have got 12

might

add was very excellent, very informative, there was one thing

that you touched on very briefly, but in the way you touched

thinz that was vour most serious poiat cof concern within the

plant operation itself, and that i3 valves valves were a

aroblem?
A I did sey that, yes.
Q Valve. apparantly were a problem?

3 A That is correct.

|
|
i
| upon that subject it seemed to me as though that particular
|
|
|
{

| 1 anat is the problem with walves? vhat happened

' with the valves, to your knowledge?

A Wa caanot make them 30 thay operate reliacbly.

[
|
| lock et the one ia your bathroom. Th:z damm thing 1is always

Tou

%leaking. Valves are tcugh. I'm not being smart, It 43 hard

Eto make a good valve, That's the xind of foreign to me be=-

%cause I am an electrical engineer, un 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.

Q I.have the same kind of a problem with radioacfivn
waste that you have touched on., So I won't get into that, but
something ¢id bother me, again, throughout the presentation,
the NRC and its role. Would you please comment for my edifi-
catica, the pluses and the minuses of the NRC not only as its
respactive action with TMI, but its overall action in regu-
lating the nuclear industry within this country?

A They are the regulators. That is a tough gques-

 tion, representatives. The NRC has done some very good pleces

of work. They hava spounsorad some excellent research, Vhile

we are, at the moment, on a little bit of a witch hunt, let's

vake a look at scme of the loft tests, it took a little long
in coming. They ran some loft tests in December of last year
and this is the kiand of problems, two phese 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 were by conservative, knowl-

edgably conservative basis, within four or five hundred degrces

| I a———



hotter than what actually cccurred. When they looked at the

most realistic mocdel they found that they were within 50 de-
grees or 30 of what actually occurred. So they erred, they

ltend to err on the safe side, If I'm going to err, I sure

want to err on the safe side. So when somebody is thinking

.,about a hydrogen bubble how do you err on the safe side? They
isay, well, gee, it might oxplede, If it explodes, what if it
| explodes, what if the primary system breaks and what 1f the
icontainment breaks and what {f I distribute fission products

| out in the populous? 50 they say let's move out. I do not
‘know how much training the NRC has had in emergency manage-
;ment. I suspect not a great deal, not a great deal., And I

| don't know how you move many neople, I see them move in and
fout of State College, in State College they bring in 70,000
?pecple in the morning on a Saturday and they *“2ke them out in
;the ~fternoon, 70,000. There isn't a single ac*ident. Well,
?that is not trus, There'i«r'+ ﬂﬂy fatt’i*ies.

S5 it 18 a touzh -- it i3 wall orchestrated, it is
well planned. There is nut much panic. There is usually only
joy in that situation,

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 I don't think our own Lepartment of Eavironmental Resources has
I
|
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a lot of experience there,

Q Doctor, I eu calking about wiithin the confines of
their sphere of influence?

A Yes, cir.

@ Ine oluses and minuses there, they have no 1n£3u-
ence nor "esponslbil*tj over evacuatinf individuals, but thay
do have e

A Yezh, but they sure can influence somebody who
does have,

Q They can do that, but as far as rlus or miruses
within their own confines of responusibllity, for example,
radicactive disposal,

That iz not solely their responsibility dut --

*. Vell it ian*t, but it 1is,
A If 15 the old ATC and now I'm not sure, DOE mos...y

with a little NRC, no, it is mos®tly DCE. I have to -
But what are the other pluses and nlnugas vithln
their sphere? that I don't want, doctor, is the word that you

5 15 et Al 3 4o : a d srads 4 44 b I
J.lb{‘, wit;&& .ILJX«. . \..wrt'b vl\UAv A W-v‘ain lAmto

A o, that doesn't do anvbody any good,
Q < want To find out what the problems are. I want

£o find cout, hopefully, whal the colutiones ere. I would like

o try to find out how these problems can be corrected, hope-

O G =l ¢ S o B L S
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| happening. Tley nede a substantial effort,

fully, at the state level if we do have rasponsibllities
there. If not, perhaps, 've also can make recomaendations at
the federal level and tha® is why I an Srving to Jind out your
opinion of the NKC, plus, nminus, in thelr sphere.
A In general I have to say I thaink tney do a pretty
gcod Jjob, ' | |
REPRESENTATIVE O'BRIEN: 1I'm glad you think so.

OY ROEFRESENTATIVE GEESEY:

o] You ar2 not golag to pinpoint =-

A I can 8it with ycu and rum tixrcugh a litany of
srrors that NRC has made, You kmow, we have a rescarch reace
tor at Penn State, all right, a2d we get lrs
ot Lrspected once every two years, Now we zet iaspected five
or six times a yeor. Is that DLad? Vell, probadly net. It
costs a bit, but asybe the beneflit is wortn Iliu. I am not o=
ing to quarrel over that., That is the kind of thing that is
Ig their Judgment

clways the best in the world? rrovably aot. Thay need the

best mdads that thoy can get. They nave ot z2cm2 pretty good
oreg, I will sey this thet I Jen't suspest ¢hat an environ-

mentalist {3 necessarily the b2st qualifizd to L2 2 comis-
sionor. 12 is not very good with valves,

- Or evacuaticn plans,

P T




'
B

' tell me what the law seys, Usually, +they always tell me what
' I can't do. That is ona of the biggest problems, What I want

A I don't ¥now about that., A lawyer has a good
place because ¢n the Commission you have got to obey the law.
You nave got to ovey the law and sometimes I don't know what

the law says. It is so ccmplicated. 3Sc I need scmebody to

a lawyer to tell me is what T can do. This thing comes home
to rooat.

My son i3 coning to Harrisburg and he is going te

he living here for a couple of years, he is guing to be gradu-

ating from Pitt Law Cchicol, I hope, and he is going to be

. clerking Tor a fudze here, 30 he asked me, post Three Mile

- -

| |
| Island, so he said, dad, T want %o start a family, He's mar- |

' rded, he wants to start 2 family, Where shculd I live in

| Harrisbur?? The zuy in lermany was richt when he said we all

| I understand there is ascme good real esstate down in Highspire, |

| My answer was you can llve any placse you want to.

i
live in Pennsylvania, |

2 Ho should live in a frame house directly adjacent
to his place of employnent,

A 30 my answer was you can live any place you want tod
|

My wife Jooked at ma and said, how can vou say

that? I do not know where he 13 zoing to 1liva,
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the composition of the Coamissicn itself,
A I think that the Commission composition has to be

|
|
|
|
%
|
|
|
|

locked at very carefully.
Q That tock a lot.

l ,
' A Well, I tell you, I am kind of dragging my feet

' because I live in a glass house like anybody else does.
!
| Q Yes, but dector, 30 do we in our Job as we try to

| £And solutions.

A Yes, I think its composition is one -~ I think

education and training, which I made in my summary statement,
;is absolutely, it i3 very, very important.
| Q What are the other minuses? How can we e

A I think they need increased, you know, there is
that old expresaicn that says those who can do, those who can-
Enot teach and those who can do neither are ccnsultants, Maybe
Iyou could say regulate. I think those‘people need a rcal hard
écourse in what a nuclear plant i13. Not just tour one, they
;cught to have an internship for a year or so in a plant, I
don't know now you can inspect a plant if you don't, I think
;you ought to work in 1t, live ia it, dbreathe in it. I den't
:bolieve in paper wonders.

|
! I think you ought to hava an increased analytical

Q Well, you essentially said that one of the minusesis
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capability. I remember going before in the NRC and they had

to take everything that we calculated, I mean, I was a con-
sultant, I started a small consulting firm,

Q What was the definition of a consultant?
E A One that can do neither. They would have to take
,what we calculated., They 4 ia't have the capacity to calcu-
ilate on their own. That is greatly improved. But I think that
.
' has to be, I think the NRC staff man has to be at least as
?knowledgeable as a designer-manufacturer. You talk about
ghaving an NRC man in the power plant, I think you ought to have
;them in the manufacturer's,
! @ - Including the --

A At least internship. Let hinm figure out how much
'cledding thicimess you need, Let him caleculate the hydrogen
iproduction. Those are thingzs we all have to do.

f I wrote the safety analysis report that brought
fthe Nautilus into the New York harbor after its transpolar
%voyage. That was a big sweat, We shut that reactor down at

' gsea, I have forgetten now, if it's ten percent or 20% power.

:WO came in on low power because we did not want that fission

fproduct in the sewers or in the harbor. So I took my family,
;my wife and my kids and we went out on a tug and welcomed her
gwith the hatch open.

1
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Q what responsibility should the state play in this
situation? Should the state have a role in nuclear plants?
For example, 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 the
ifabric of society is ah extremely c&mplicated and interwoven
Eono. I am dependent upon what happens in Detroit, in Arkansas,
iIowa, South Carolina, wheraver I get my food, my clothing, my
| hardware, And they are dependent on me e¢ven though I am in a

|
iservice activity today. Our products are graduates which go
|

;thero. S0 we cannot bulld fences around ourselvesa, We are

; 2 fabric .f a nation which {s greater than the sum of its
;parts. So in my view, I believe that the federal suthoritics
should retain the altimate reosponsidbility in this area. But

' I think the state ousht ¢o have a complete advisory role in
those matters. Now whether advisory role you deem i3 reason=-

| able enough today, I den't know., There is that role today,

é as ycu know, a state --
| Q  rinimal,

A A atate, the Jicensinrg nrccess allows for, and I
am not a lawyer so acmebody help me, allows for a friend of

the court or zllows for an intervener. The gtates can inter-

' vene, Not neceasarily -- ond the interveners become a scnse

e ——————————————————— e
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of a negative response. The state does not have to be a nega-
tive intervener, 1 believe the state was an intervener in
Three Mile Island,

REPRESENTATIVE GEESEY: No, I don't think so., It
may have been, I don't recall that. Thank you, doctor,
i ’ 'IRMAH WRIGHT: Representative Schamitt,

2Y REPRESENTATIVE SCHMITT:

Q I would like to ask a couple of quick questions,
I realize it is late and I do not want to proleng this., I
think the first question I would like to ask is three parts.
Are we training enough pacple in this field? Or are we deing

;aa, perhaps, aviation did, they hired anybody that could fly.

|
|
|

|
i
|
|
|

The net rosult was that ten percent of the untrained aviators

were killing the other SC#% that were trained and skilled, Do

e , . - : ;
' wé have a similar situation in the energy field today?

|

|
|
5
|
|
I

A I don't think we have that kind of a situationm,
but I do talnk rigorous traiulng aad educaticn in the cnergy
field, nuclear in perticular, but cénorgy in general.

Q Who teaches the teachers?

A It is very ioportant, That is a geoed guestion,
It i3 like who guards tae guards, rignt? I will stand up and

take ¢ rap om that. I was In the ladustry 25 years and thean

e e ————— N 2 - . e .y
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;engineering. wa average over ten years of industrial experi-

 ence in our faculty, over %ten years,

Ctheir hande until we have assuranca this has been taken care

' I wouldn't have time to do it tonight. The question I want to

at the University for 12, I would think that i3 a reasonabdble
set of credentiels,
Q As a teacher though, how many of you are there? ‘

A At Penn State, I am fortunste %o say that nuclear

Q I think the training goes through, not only in
| your field, but should go beyond bigz labor, the bricklayers
and concrete, the man that puts up the towers and a week later
they fall in eiter they are vut up.

A I agree, no debate.

Q I den't think we can truat and place our safety in

of.
A And T just hope that you fael of +hat same convice
tion when it comes to fUnd thoqe resnonsiole.

-

Q That i3 a ouastign, 1 ciaenfally, I want to develop.

raice 15 we invest the amcney ia the utilities in order to

build these things and then aftaer the explosion they expect us

to come back and pay for them again., I don't think that is

|
(
|
fair, I think the stockholders ought to. f
A Who would you like +o have pay for them? f

|
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Q The stockholders.,
A Sock it to them, make them pay it. And the next

plant that 13 gzoinz to b2 built, will he invest?

Q That's a good question. The only way to find out

L3 to do it. One final question. What do we do about storage
or what have we done about stdrage? |

A I think there can b2 a very strong -- you are talk-
ing about storage of high rediocactive wastes. I think there

can be a very firm policy. This is one place you are going to

| 3Lop raprocessiag, you can say thou shalt store and get about

| 1€ with a target date that has got scme realism and some pur-
pege behind it., Not the shifting on~ that noves back two years
for avery y2ar that vasaes., Ve have wish-washed, willy-nilly,

iuné have not procsedad in 2 way which I think is reaponsible.

| I am verv disanpointed in it, I have served on two national

academies, subcommittees, you know, way down low and we have

made recommondation atfter recommendaticn-of solid,.techniéal

facts., You know, it is throwing it to “he winds,

A

BY REPRESENTATIVE O'DRIEN:

; > what la striculy federal government, not our de-
| eision¥

R |
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REPRESENTATIVE SCHMITT: That is all.
LR, WITZI3: Put you can put pressure on the
| £aderal government.

REPREZSENTATIVZ O'ZBRIEN: You are kidding.

CHAIRMAN WRIGHT: GHeprescntative Stuban,

BY RIPRECENTATIVE 3TUBAN:
Q Cne of tha thinzs that ycu nentioned that Repre-

aentative Geesey said, the intervenar type in licensing, would

! 4t be possible that tlhe consuaer advocate that intervenes in
| rate cages could intervene, you inow, like FP&L and Susque-
hanna 1s aow licenaing. That we could ask our consumer advo-
cate in behall of the people?

A I ohiuk 1T would be very vise 1f the state inter-
venaa cn vbehalf of the seeople, Dut I don't like your choice

of flutervener, I would like To have somabody that is compe=-

tent. Vhy not get somebody in DIR like a nuclear enginecer.
CYou'lve got thew! hy net use them? He i3 in nobedy's pocket.
I den't kncew wihc the consumer advocat2 is now, but if he is

no better trained than the previcus cne, I have serious reser-

vations on that Leing & viablie way to go. hat gooas back to
yowr cducation.

-
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A Ch, ia the legal formality sense, yes.
Q Ask the peoplec with the expertise to come forward.
' Another question I would like ©o ask you i3 to go back to the

coal chart you had on the coal buming c¢f plants,

A Yes, sir. Do you want me to flip it on?
f c 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.
!

l
f C Yes., MNow you talk about uranium and coal. 1Is
|

A This one?

' there radiation that is being sent out into the atmosphere when
|

'you burn 1t?

i A In the burning of coal?

| Q Right,

? A Yes, sir, there is.

? A that percentage do you s2y is being sent out?

; A The studies that have been made that I have read
1

e

| ent say that 1f you tc+e the small amounts of uranium inpuri-
| ties, which is in cecal in'tially, you see, it is a tremendous
?volume even if you have a smell volume you accumulate a large
amcunt of it., If you take uran'um impurities and they wind up

in this ash, the daughter product, primarily radon and some of

—
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its daughters, I have to get out the radiocactivity chain and

refresh my own memory, all rignt. Radium is one of them. In

| general i% i3 a bone seeker. 35S0 if you take a dose, depending

]

%on, if you take a dose, a radirction dose of an individual who
ilives near a coal plant, a large coal plant, and compare it to
an individual living next to a large nuclear plant, the doses
' ere very comparable, The coal plant is a little bit less than
' a bolling water reactor end just a little more than a pres-
!surlzed water reactor, very comparabie. Eut there 1s no regu-

| lation on that at all., But I think there is a goocd reason, as

{
i

ithe gentleman over here had asked carlicr, there isn't much
radicactivity tetally in the coal as there is in a nuclear

| plant, But the doses, as to what is actually released from
%coal. is abeout the same as what is actually released from a
inuclenr plant under rormal operating conditions,

i Q Now we got the condition of the Susquehanna boil-
| ing water reactor?

| A {es sir,

; : e get the Montour so0al burniag facilitiy?

1 A Yee, =ir. About 1500 megawatts at Montour,

j n You go right on up to (inaudible) you have another
i
' coal burning facility. FHow much radiocactivity are we going to

have in the atmosphere in that area?

!
!
1
a




A A very small amount ccapared to the background

situation we have experienced up in that region.,
I nave an interesting story. Penn State has a

Imobile radicisotope laboratory that we geex to get federal
| funds every year. It is a 35 foot trailer. It was parked
over here from the first of t"ﬁ,b:'*'.:ary‘by fhe Bducation'nepart—
;ment until the 15th of Merch. In that, we bring young reople
in, by hands on, we teach them two things., "“hat radiaction
is, the beta, gamma, etc., and the other 13 how menkind 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 money situation.

|
‘ But in that, owr instructor comes up in the coal

country, up arcund Seranton, with this van up there, And he

| could not =ze%t cne voumz ladvy to come inte the van hecause she

l
' 3ald, that 1s redioactive. I don't want to do this, She

l

|

' would only come as far as the staps. She would not go inside.

|
| Well, Joe hed to run a cless so he ran a class for that and
|
jbe sald, if vcu wait, I would like to talk with you. Aftere

| wards he talked with her and had no luck., The naxt week she

| came back agein, she szat ocutside. He said, will you wait?

That evening Joo took a counter, a fairly sophisticated coun-

ter, and where this girl lived and plaved in the culm piles,

i
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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 cn the step and measured the
radiocactivity., I[e stepped inside and measured the radicacti-
vity. 1Inside our lad was no higher than out of the culm pile.
This young lady learned a real lesson., Where she had been
:playlng as a youth, was quite a bit more radioactive than what
Iwa wer2 doing by way of a teaching exer-:ise.

It turned out that she was th2 aditor of a school

newsparer and she gave cur lab quite a writeuvp afterwards.

| Yow we do not always have such success stories,

Another part, the western part of the state, again
in a coul mining area, there was a biclogy teacher who would
tell the kids, don't go into that lab, It is radiocactive.
fhe kids told owr teacher apout this. So he went and talked
te the biology teacher, want to th2 school to talk to then.
?He said, can I show you the 1ab? The tiology teacher wouldn't
!talk to hin, wouldn't talk to him.

E REPRESENTATIVE O'BRIEN: Dut 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.

0'Brien.,

REPRESENTATIVE O'BRIEN: That is the first time --

——— -
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CHAIRMAN WRIGHT: He could talk about The green=
houses, too, C02 production.

DR, YITZIG: CO02 production, greenhouse effect, a
slow warming of the earth, That i{s in effect, not a hundred,
you know, that is kind of a guessing kind of thing. I can't

' say for sure. You kncw, if O'Brien pushes me hard to get the

risks 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 =ay forget it. Next question,
|
, 3 Q What would te your reasoniug?

A Ihe oniy thing that lhree [iile Island has that |

|

would be attractive %o a coal situation night be river trans- |
|

|

porsation, I doudt that. The secend thing i3 it has got a

? turbine, vhich ian't designed for high temperature high pres- ‘
‘aure coel burning. I can seo very little to reccmmend.

Q Would you say the same thing for the Susquehanna
- ateam plant?
; A Yes, sir,
REPRESENTATIVE STUBAN: That is all.
iie wlIiZIG: Thess are jusi apples and oranges.

CHAINMAN WRIGHT: Any other lMember of the Commit-

e —— | ————————
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‘teo? Mark Cohen.

1BY REPRESENTATIVZ CCHEN:

| Q I would 1like to know about what kind of train‘ng
lyou glive people? Do you train people to become licensed nu-
!clonr operators, senior licensed operaters?

; A We train people for ow own facility to be NRC
licensed reactor operators, our own research reactor facility.
The Nuclear Regulatory Commission has a three phase program
for reactor coperater training, which I suspect will be modi-

fied. Penn State has taugnt and atill does some teaching in

the phase one part of the three phases of the Nuclear Regu=
. | latory training program. Now that i3 just in reactor operator

training. Ve, of course, go into the professiona. and parae-

professicnal aspects of #ngineering as well.

|
[
|
|
{
3
|
i
A YO’O . L ‘
|
{
i

| Q Did you vrain any people at Three Mile Island?

‘ Q ilow many of the people at Three Mile Island did you
itrain?

§ A Ch, I'm going to make a guess, in that part of

!
l
| phase one that we undertcok with them, I would guess, jaybe, ‘
| 20. {
what happened to the cothers at Taree ile Island? |

|

‘\

A 1 can't answer that. |

-




Q Are you familiar with the Center for Nuclear
Studies at Memphis, Tennessee?

A Yes == I have heard of them.

Q Do you have any feeling on the quality of their
work in terms of training?

" A I would think that Pennsylvania does at least as

| good a job if not hetter.
Q The Center of Nuclear Studies of Memphis was
%rounded by a consortium of southern states trying to provide

!training for nuclear reactors in their area. Do you think

l
!
consortium with other states or proceed with training on our

there would be any benefit for "ennsylvania to enter a similar

| own?
{ A I think it ought to be examined. We have an ex-
fcellent facility that exizts today. It can be modified, it

' can be improved, it can be further utilized.

Q You would have the ability to enter and further
| train?

A We think we do, yes.

QG Have you been involved in training people for

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.

other nuclear plants in Pennsylvania besides Three Mile Island?




Q
A
Q
A
' Q

A
J

' We actually have trained operators that have been licensed in
some 22 countries across the world., Maybe that's 32, it is

one or the other.

Do you do testing of the people that you train?
i beg your pardon.
Do you do testing of the people that you train?

Yes, sir.

But the NRC, vou know the results of their scores

or their tests”?

Yea, sir.

Do plants who get these pecple know the scores of

| the pecple that you test?

A
o

K

A
O
-

| A

e e —————

Yes, sir.

The NRC do2s not require people, the NRC tests I

am told, does not rzquire that the MRC zive the nuclear plants

the scores of the people?

I den't know that to be true.
You don't know whether it is true or not?

I do not know whether that i3 true or not. I,

for cne, would certainly want to know and then when they are
educated at Penn State they know. Incidentally, I think it is
abevt $9,5% of the pecople that have gone that we have passed

at Penn State, that we have passed, have subsecuently gotten

B AN T A ——
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l
|
i
|
|
l

the NRC licenses.,

Q
7047
A

When you pass them, what is the passing score,

We, in general, use 70 to 75, depending on their

circumstances. But that is a question, which ~an ouly really
be onalyzed in the total context of what the test does.

-~
e

What percentage of people are getting 80% or more?
I can't answer that; I don‘t know.

Are there statistics that you have compiled on

I don't know whether we have retained them. We may

 heve, ‘e may have just given them to the company. I don't

1

|
|
|
|
|
!
|

|
|
|
|

Xnow.

O > O

-

Could you check your files?

Sure.

And notify Mr, Wright?

If we have them, you can have them,
REPRESENTATIVE CCELN: I have no further questions. |

CHAIRMAN WRICHT: nepresentative Foster.

BY REPRESENTATIVE FOSTIR:

{
el

Doctor, the principal meaus of controlling a nu=

clear reaction is the shutting down of the reactor in the case

| of an emergency. The first thing is injection of the fuel
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rode in the core?
A You're speaking of the nuclear chain reacticn?
The first step to shut it dowa 13 the insertion inte the core

of +he npeutron absorher which we call the control rods,

Q They do that through the abscrption of neutrons?
" Yea, sir.
Q is there taen any tachnology that you are aware of,

anything that might be on the horizon that would, after that
fact, bring atout a faster control cf the existing reaction?

That sort of breaks the chain?

A

A That 1s corract, sir.

i

Wew, there i3 the existing reaction ongeing, I

O

-uess, until it is dissipated. Veuld that be correct?

3

That 15 ccrrect.
- &P " » . 2 2 ' £ o
o laybe in laynan's %erms that is correct’

That 18 corract,

W

4 -y
I's the

"~

? then 2ny roseibllity that you cculd come

up with technolegy that would arrest thal ongoing prucoass at

a greatar rate so tiaat you at least, if not eliminate, you

-4

could not 2liminate, at least markedly reduce the possibility

O

f meltdown, is there any such technology?

“‘t :‘:O, 3;:‘.
G T was { “raid ther2 waen't.
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A If we have a reactor operating at 100% power, and
we at this point initiate what we call scram, we shut the re-
actor down at that point. It immediately falls in power to
,about six percent, Jo when Three Mile Island was scrammed, it
fell six percent of 2772 megawatts. That's about 20 megawatts.
Then it falls off for a 11tﬁl= while at about 86 seconds, 38
'seconds. It i3 a pericd which it falls off, that is, goes in
one-half in 383 seconds. Then the next 28 seconds goes one-half,
ete, So it falls off like that, but then it gets longer and
longer, This i3 what we call decay power, Ve must have a

sink to place that power in, othcrwise, temperatures go up.

' ;.ln.*. Three Mile Island lost their sink, temperatures went up in
'the core and it is pretty clear that an extensive anount of
! cladding, that fishing rod, has been opened, It also ap-
f, sars that very little of the fuel has gone into the primary
Esystem s water, very little
| Q 50 in reality then our technelogy hes to be di-
rected at 2morgensy cooling aystems?
A Yes, 2ir. That i3 just as crystal clear as {*

can be,

REPRESENTATIVE FOSTER: That answers my questions,

CHAIRMAN WRIGCHT: Cne quick guestion, Representa-

tive Goesgey,
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DY REPRESENTATIVE GEESEY:
G Hew are they going to clean this thing up?
questicn was brief, I didn't say the answer would ble,
sitting here with a problen,
A I don't know how they are going to clean it up.
' I have not played a rcle 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
| contalument to solld concrete case, and then I would ship those

to satisfactory burial grounds which exist today. Once you've

got that done, I think you probably are going to have to, you

{

iknow, Lt 18 not just easy to do either, you know, hecause there

' i3, what, 400,200 gallens in that, Just think of the number of |
f septic taonks, 1,000 gallons., You are going to have to have

' 400,000, I mean, LUO of those 1,000 gallon septic tanks, If

i you put them in concrete, ship it by truck, something like

. that, 1t is joing to be tough.
Then you have pot to gel inside then and you have
| got to cleen 1% up, Vell the only way you can cleaan it up is
vou have got to decontaminate it. You have got to scrub the
| radicactivity off the walls. I fmagine all of the wiring ine
f side will have to be replaced, I imagine all tha instrumenta-
| ¥ion inside will have to be replaced, Not to mention if there
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i3 any damage to the primary components which may have to be

replaced, It iz a very sizable job., It is golng to take a
ilot of good engineering and if there is nct good engineering,

| we will have enother thing om the fromt page.

i G Can that water be solidifed while it i3 inside
| the vessel? ’ '

: A Posaibly.
Q Chances?
A I'11 have to study it, I don't know, I don't knew,

| T have to look at it, study it, worry about i%, Figure it out
what 1s the best way to do 4it. It is possible, maybe, to so-

| 1idify it, 1t gets remote and that gets tough. The mouent

‘ you bring it outside of containment, do it in 2 gpecial shed
or shanty or scmathing, then you are getting it out, It isn't
in contaiament anv moras, You have rot to have speclal precau=-
tions, It is a very severe job. You know, there is tens of
thousands of curies in there., I don't know how many there are. |

There are a lot of curies in there. You have got to pay at-

| tenticn to this,

!
| Q How can vou get it out?
|
|

A It is no kid's play, ©h, it can be done,
| a To solldify?

A Oh yes, it can be done. Ve have done a hundred
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thousand gallons out in Idaho Falls area., But you are aware
that Pennsylvania had a nuclear incident at Walls Mills 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, 3o it
isn't something that iz a totally new experience, It sure is
uncomfortable.

CHAIRMAN WRICHT: Docter, I think we are talked

| out. Hope you are a little bit too. !e thank you very sine-

cerely. I have hearc a number of remarks from the Members of

the Committee and I think it waz meant as a compliment that

' you brought the discussicn down to cur level of comprehension.

|
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We, obviously, know more about the subject today than we did.
Thank you very much for that. The Committee is adjournad un-

til 10:00 o'clock tomorrow moraing.

(Whereupon the meeting was adjourned at
5:40 p.m.)

I hereby certify that the proceedings and evidence

i
taken by me in the within matter are fully and accurately ‘ndi- |
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