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obit _P _R _0 _C E E _D _I N _G _S '. .

__ _ j
.,f.

'p 2 CHAIRMAN WELLS: The hearing will come to order. ;
\ j

.. sv og
3 This hearing is held in accordance with the Notice

* .;
.

4~ of Hearing published on September 20th, 968 found in Federal ~~g ,;

'

3 Eegister, page 14143. The Notice pertains to an application-
p.;y

3 by the Arkansas Power and Light Company for a provisional
_.'-

.

",.

.

*

7 construction permit for a pressurized water reactor to be. ,

:w q
8 located at a site in Pope County near Russellville, Arkansast ,

$f $g'

$i
,

S W ar= convened in'the Young Student Center at the ' #<
.. s q y.

.

- .~

10 the Arkansas Polytechnic College at approximately ten o' clock'.L- M
> ,

c ,a..

.

tg This is the time and place desipated in the Notice of Hearing." W
-

a.# - %

ThehearingwillbeconductedbyanAtomicSafetk,[,|'
, ' -

12
..

andLicensingBoardwhichhasbeendesignatedbytheAtomic,,j. j-13

(n) ' ~ ~ M MW M
Id Energy Commission. The Board is ccmp'osed of Dr. Lawrebcs~RQ ,M

m . . .. ~ ,"

, -, ;e/ ,ms ,ye
. a

15 Quarles, Mr. R. B. Briggs, and myself. I am Algi.e A. Well,' '
*

,
+g ..

,

t

1c and I have been designated Chairman of the Board.
%| . ;;<

.

: Dr. Lawrence R. Quarles, who is seated at my right,-57
|

13 is Dean of the School of Engineering and Applied Science atY i
~ L ^2. ~:.

10 : the University of Virginia. Dr. Quarles holds a Ph. D.. fro' f~f d~=
.

m
..u.,

"
?*h

the University"of Virginia and has been a member of the.fEculty '-
F.0

.

'

3; of the University since 1935, except for a pcriod of time in- |,

g i! which he was Chief Development Engineer of the Oak Ridge "

O i
33 National Laboratory where he was in charge of designing and :-

|

23 developing controls for homogeneous reactors.
n

- 25 Dr. Quarles has a brocd .nterest in all phases of

1

g.,



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

%
._4 7,

;

eb2 1 reactor design and has been especially interested over the years -

(~'$ 2 in reactor control and instrumentation. He has been on the
'

q;
(_,/ ,

3 Atomic Safety and Licensing Board panel for several years, 7

({) 4 has been a member of more Boards than any other technically (
5 qualified member of the panel. Dr. Quarles has participated in -

,

6 more than eleven hearings such as tnis one.
.. ~

7 Mr. Briggs is sitting on my left. He is Director
~ . T.-~.a

8 of the Molten Salt Reactor Program at Oak Ridge National '
~

,y4-

. N .'t
'

0 Laboratory. ,Since his graduation from Wayne University in~1941',jf'
a --

,
.

' ~

to Mr. Briggs' career has been entirely in the atomic energy field ~

~

ti Most of the time he has been. engaged in the design and develop-
, , ,

is ,
ment of a wide variety of reactor types, including the Hanford~

.

7''s 13 production reactor. , ,

'

-
~

,

Q) , '

h :D . ._ , , f;. : &; - Y' -

,

14 -Since 1962,'he has been.directly responsible for'the }
. .- .

_

15 technical direction of the Molten Salt Program which is one of-

to the most significant of the Commission's programs, looking for-

17 vard to the development and the utilization of advanced reactor

18 typec. -.

'

.

'

-I am ,'~ employed by the U. .S. Atomic Energy Commission.19 ,

20 as a permanent Chairman of the Atomic Safety and Licensing

21 Board panel.

"

The Board welcomes the interest in this hearing22

@
23 which is reflect'ed in the number of people who are here this

na morning and, for the. benefit of those of you who may be attend-s
\

~

25 ing a hearing of this kind for the first time, I would like to

.

4
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. L.1 . . .

3r . . .

ob3 1 make 'a few observartions which may enable you to follow the [.

O 2 proceeding more easily and make the proceeding more interesting ;

V . %

3 and useful to you. .

h 4 Copies of the Notice of Hearing which I have' referred

a to earlier tre available to any of you who may wish to have a
.

copy. I think it would be useful for you to have a copy of ' "

,O i , - ;
-

: ,
,

s . - : . -

7 ' this Notice of Hearing because it pointe out clearly the extent , g.e m..

. . e.n

0 as well as the limitations of.the-jurisdiction of this Board.~) td
r .

- 3,y . <.7,

'
~ . y

0.I I believe copies of.the. Notice of Hearing can be found'atithe. ' g.
m,

| * * ~ r. ; .

' ,

10! table probably directly behind-the'chairc;if nny.or you would' u

|
.. . . g;A

11.' like to take a copy,you may do so nou. _ .'. , 1 . [ ; h ..,

~~,.cJ.-.

. .,,

E
la The Atomic' Energy Commission has indicated that ith

desires that the hearing before the Atomic Safety and.dicEnsing(p
* *

>

.g13
7-- op .m.;a . qe

- ,

,

, ,
: a

' P' +,
,

. .A .< . ^ f & ri; .. < 0 -

m./ .,

to ~ Board be' conducted in an informal manner which will: peaitithe ; iG
- / jr:;9 33

15 presantation of all relevant facts which should be considered [ .'s -

..

-

., .

.

to by the Board in discharging its responsibility as specified
/. 4' .4

17 in the Notice of Hearing. At the same time, we hope that'this
'

.

; _ .

6 - ..

to method of proceeding will enable. you to acquire an understand-
~ s

4

. y .p.: .

s..
,

,- ,

ingofhowtheapplicantand'theregulatorystaffofth{' Atomic ,'
39 _

,

-@ 1; ;

29 Energy Commission, the Advisory Con.mittee on Reactor Safe- ' )
guards, and finally, this Board itself discharges the respon-2;

_

-

.

n sibility which is theirc with respect to the matters involved.
I

5

23 Now while it is desirabla that this hearing be

n ac conducted in en inforac1 nanner, there are several aspects of

(') a proceeding of this kind which unavoidcbly recuire certain28 i

1

.

9

*
6 '

.
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ab4 1 q formalities. At the end of the hearing, the Board is required
'
ii
|tomakefindingsandconclusionsandtowriteadecisiongiving

{~
2

3

O h the reasons for these findings and conclusions. The decision
~,'',

ti

4 must be based on the record mads during the hocring, and this k-

!. record must he available to tha public. I'- is n;cessary there - -'G
!

v
hforetohaveatranceript which will be e part of the record.:
i

7 ', And at this point I would like to recognize that the
'

,

.e

i r
a [s Reporter for this hearing is Mr. Blcon. Mr. Bloom, we are glad e

l' : .a :
.,

i
9 - to have you with us again toccy, and the Ec- rd and all thq ;.

';

l.. .

10 i other participants wi'l give you nil.r.rcible anni:rance .n ; k2

.
Ir

ni reporting the, conference. If you need assistance at any time, '

t 4 <.. + a
j, .i

r, u or the repetition of anything that is said, please let us know.,|,
a *

,

l"'
c1 g; You will observe that the parties to this proceeding

.

, u.! .

. ..
. ,, ,.. : . ~~- .

will present their oral and documentary evidence in a careful
' :n
y

||i .,

1.1
> s3. 3

? ?-

sc and procise manner, and in accordance with traditional practices. '
-1,

J
ic j In the interest of all pcrsons concerned, rules and procecures

..

3
.

.j which are fair and i:hich will enable Lhe procecding to take I'"rf
.

b i
.,L place in an orderly, effective manner nuct be obnorved,
w i-

4.

A pre-hearing conference was held on October 15th, d-

33 ,

t
,

g[ 1968, in Washington, D. C. as was provided for in the Motice ,

- -

t. .

p
.

of Hearing. If there it no objection, the Boarr' desires that |
'

3
I j

the transcript of the pre-hearing conference be made a part o.? I -

%.. .,a

3ftherecordofthehearingcothatthetranscriptwillreflect .

,

n i
il

3; 4 the decisions and aa,rcement s made at the conference.
! '

t
zme w [1

l
1

1; I

k

|
.

6

1
l W
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rms 1

I
| Do I hear any objection?
f

r%
.' c- '

Hearing no objection, the transcript of the pro-s ,

L.J
3 hearing conference vill bo medo a part af the record of

h 'lO this hocring. And, of courco, if thoro checid bo inter-
1
!

U
| vonors, thic will be dono without prejudice to their

V - -
D !i intercata -( -

|

7 During the pro-hearing confo Once a previsional
# 1

, +t t'

|
agenda vac subuitted to the Bonrd by the applicants and" 'r -

m .s

0 ; :- +
the regulatory ataff. Thic propoced agend: Was t ' V f'

'

.

( ,

-

. -W ' 'udopted no a provicional agonde und nuy -bc chnaged Tiith
-_ _ -

11
; good cauce. o- :. - -p,

! .

. . ,
'" Thoro are alce copice of thic previsional ".

f] U ..

ngenda along with the notico of hearing at the tablo in, fh.kgU-~_j .. - v - p:; m. yy' . . . .

. . .~ % 3tho back of the room. Again, if any of you are attending ;".ltyy,
- p.: .

.,

IU
. . .

n honring of this hird for the first tius, you =ay find
.

-

' - 'j '
,6 it useful to provido yourcolf uith a copy of tho agonda { ' 4

-

,

17 co that you vill know in what order t!2e itena vill bo

10 discuaned. - -

* .
- --

W - ' ?c .

+~. -

,

, .t ,

Sinco coveral poople are going to the table to .1 ' n .1
-

1

E0 obtain copics of the agenda, Uc will Unit c co Ont until
-

-

21 they bevo dono Co.
,

'

b
2"0

,

r. !P., E?GEITEAEDT: IIr. Chairenn, if thoro appearsW
23 ~

to be any chortage of agendcc at tuo tcbic to the roar of

2c the roca, I Imve a cea11 supply of additional copios hore
- I

at ny table which I will make availabic also.

1
-

'

8 -3.'

"1
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<

rec 2
1 CHAIR 1MN UELLS: Thank you very much.i

I

2 '| To continue nov with the honring, I would lil:o to( )
4

v ;
d

j dofor the rotninder of the croning ctatenonts until no -

have had the c?pcarnaces of the partics. This ic a slight _

'-

5 modification of the agende, but it givec no a rest. And

0
F I hope the partico vill not cb;ioct. . ,

1.,.
h

.. P
.

,

j MR U. Horace Jcrc11. Mr. Edunrd 3. Dillon,4

I .; . x

Mr. Philip .K. Lyon and M*. Roy D. Snapp have filed noticos
.c,. ; _

o

0 of appocrance on bobalf of the applicant. , ['h
}

4

: . .sy,
. .

''?,R' lir. Jewoll, do you carc to naho a statomont ut

. D..;.

..

this point? ,6
- - - - c;. .hia

. , e - -
;

#.it ..

,. i . .

'; UE. JCi7 ELL: Mr. Chairnan, I nm Hornco Jcwell,
,
f

j * -s

(,} k. ,

to my loft is Philip L. Lycn and,to.his loft 10 Roy B. gg4'.,

'-L,- .-;- 4 L;. e.

.

**-",14 Snapp. The throo.of us cro here today appearing for tho'
.

.g,gg .y
, if =

.
f

,'
{ cyplicent.' ~ -

;, - .

, _ . ~ ) g[
M CHAIni1W UELIS: Thank you, Ur. Joncil, .j r. .

-

'-

U. 'i Ur. Thocao F. Engelhcrdt bac filed a ".ctico of
! t

30 appearanco no tho.reprocentativo of the regulatory ataff . d[
. - ,, ,

~

10 in this bearing. Mr. Engelhardt and his collcagues are I..

. >

20 propered to asciat the nombora of the public who eny

El nich to concult with thou concerning the rsgu?nticas and
!

-

22 I proceduros applinblo to this hoaring. They cro alco pro-

M pared to provido any otho.* cpproprinto assictance to tho

24 public and partios. 'q
'

'D If any person dosirec to discuca with !!r. Engelhardt.

l
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4

.y
I and his accociates any nattaro, thic can bo done during ,;

; ,m .i 2;G the rococo which we will have in the courno cf the corning.,

<

3 Er. Engelhardt, do ycu desire to nako an

h j appearanco? I4

5 m. WGELHARDT: '1r. Chaircan, I will just -

* "
,

C idontify nyoolf as Theunc 7. Engalhardt, counsol for the
, ,

7 Atcaic Enorgy Connicuion regulatory ctaff of Fashington,. ';
, ~ . ,... 7

8 D. C. ,[
~~ ''

. ; u"..

9 CHAIRMAN WELLS: Thank you, fe.'. Eng31hnydt. g (;
,,,

10 Three pornons bnvo requested the opportunity to
_

J-

.$a
11 nnho linitod appenrances and those roquests hnvc been + ;T*

i .,

I? 0' granted by a decision of the Board which ic reficcted in ]',;

f

) 13 | tha record of the prehearing conferonco. g e. j T;f.

, s - c - e u n .. g.

14 'So' the. bnrd can be inforced if the porsens who -- ' M ["
e

15 .j hnvc boon granted peruission to make thoco apponrnncea '

l

j.'}.,16 nro in tho room, I would_like to rond their nanos. It .

.

17 would be appreciated if you would ctand cc I call ycur nano - ;

18' so that your presenco can be recorded.
'

. .

19 '

'For this purposo it will not bo nococenry^for you-

20 to otcp to the_micropheno unicos you desiro to do ao for

EI Scu9 reason. -

'

C

22 First, Mr. E. F. Wilson, Director, Division of

U Eadiologicci E'oalth, A:-1nnans Stnto Benrd of Honith, Little
i('s 24 i noeg,

25 I kucn! Er. Wilson is here becauco I saw hin thic

l ~ _
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ras 4 ,5 3 . .

:
,

1 norning. -

|

( 2 (tir. Wilson stands. ) -

.,

? ! CIU.IntMN t/ ELLS: Th u h you, 1:r. Wilcon. -

I :.

@ /. I The next is Er. Howard E. Su=uhi, Profoccor,
'

.

!! ! University of Arkanccc IIcdical Center, Littlo Hock.
d -

G Is Dr. Sunuhi here? 2 ,..

! <

. Dr. Suzuti stando.) c .q7 i (
+ ., &c ;

,

& .-
8 f. . CHAIRMAN WELLS: Thnnk you very cuch,,Dr. Sucuki., ]Qwar. . _

9 - Third, Mr. G, Ladd Davice, Director, Arkcusas Djhp
. . ;, fi

"re-, yp,,

10 Pollution Control Commission, Littlo"P.cch. '4
-

.<.
,

,

11 - O!r. Davies stands.) v v' h,,.

-

, m
12 ! CUAIE.1!AN UCLLS: Thank you, lir. Devics.

.

m ... :

g]r
- - x-

/ 15 L!r. Davis, the Board notes in connection vith. ..,[,.J..,
. ..

your.reduest for a' limited appearance that your stakoment N k '14

l ' [IS ' would' b2 centined to thor:tal and chemic 1 a.spects. Thio

..

1G cuggeoto to us that ne should probably call your attontion , j |.,
; *['*1*

17 | to the fact that Section 1715 of the Ct nuiecion's rocc- ,

,
g18 lutione providoc tin t the Ucurd any permit a limited . <,

: ,. .x , :
,.

10 statencnt on the issuos. '. "p75
,

c . . .

EO f.'hile I do not 1=ow ennetly what you prr poso to,

i

21 includo in your statoment, you vill note th::.t cs I pointed

E" out and no ic poitted out in the notico of benring, the

td-
,

EC Conninoinn'a juriadiction does td: c::t nd to therrn1
,

1
-

| offecto.24

6 i
iS Not withatanding this, the Beard is preparod to

,

-

.
.

k!
#

, . ,

_ w
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ran S 54 . ;rt,

-
.

'I receivo your statonont, but if it does include natterc not
; .

(.~sI E
w) | gor::nno to the iccuco, wo uculd respec h.1117 request that

.

'

3 thic statocent bo brief. . ;

h 4 Is that antisfactory to you?
~ [.
'

S| f.Ct. DAVIES: That io catisfacto: y. -

. , .

T CHAInSU IELLS: Thank ycu very much,Ifr. Davics, m. . , .
...

'7 The agenda which U3 nro following as a guido will }-
,.m-

0 porsit thocc of you who are caking a limited appenranco .;%Q
m..

,,tj y pma-. 2,

This ic Item ' d h.9 tc nahe a otatonant intor in the nerning.
_y. ..

10 19 of the agonda. ]j$
,

.
- ..d;'V,

li ' Although I cannot say exnctly when wo will reach _ g-y'

. . .
.

12 Iton 10 on the cSondn, I believo it would be shortly 7
. .

- M,
/m ,

a h\ G beforo 12 o' clock, t -<

O &f _ 7 ;j [;;MA
'

;. ,.
,

14 Now, I.undoratand that Dr. Sucuhi has teachingJ 'e,ny;i

.

,
,

is responcibilitios at tho tiodical Contor and would like to . .,7m
a ;-

- A[%p.7
!G ccho his otatement no early no pocsible.

;;
*

t */ Dr. Sunuki, if it is not conveniont to you to
. m.' ~;

,

,
'*

I

IU wait until, any 11:30, ve will arrango for you to maho .: _; 96
, wr&3;.. . . .;- , ,y

19 ..your statomont before tho'nid-norning rocosa, kh.,
''

. s.
Efe#

M DR. GUZUKI: 11:30 nill be fino, sir. ,

i

21 CHAIREN ITJLLS: Thank ycu very cuch ;
.

..f
22 I will return non to tho part of the proceedings

O I

,

23 " _uhich is designated on the agondo as the Chaircan's opening

i. \
|N 24 remarks, Tir:0 rosnrho cro rather 1cng but they are,

23 docignod to acquaint you with the naturo of the Board's J
i

|

![ - :-
. . j
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rea G . :
' jurisdiction.

2 '

The pinnt uo are concerned uih today
* * x ',.

,

3

*

ic c nuclear roactor. Th.t ic phy tho hotring ic beforoi ,;

s,,

"the Board. It vill be uccd to produco oloctrical energy ..,

- . . . - . ..

.

and in the caco of other plants which produco olectricity .{,
'

'
j a number of public agencios nay have an interest in "-~.

! one or ucro aspect of the plant's construction, its , '}'I ,

13 | t.
-

operation, and the trancaission and anlo of cloctricc1 '

.;g _,

-

y%:4:o
| onorgy. w.

9,#'
,i The Atonic Energy Cocziccion,honover, regulatea,,, .;,

'

., ,

** " only cono and not all of the matters involved in tue ', '

l
|: construction and operati n of n unc1 car r:acter, The -

'

-

U . ,,

( j') I! ACC's reguintory functiono aro linited by inw to essentially; w
?5d5 |tuo areas, fihst, -public henith and safoty and, cocond. W ;mu!

'p' . .,

. . - 1
>> |

. c'" '
.i the connon dofonco and security. 4 -

i

||m r>

- '" ' l The issuon in this caso in11 within thcao tuo . ,

|
-

U nrons. With resp 3ct to the firct n Ma, public health )
-

|

nnd cafoty, the AEC'o regulatory intorcst is further
'

.
,

'9

' ]
*

restricted to public honith and safoty questionc relating

to the special charnetorictics of nuc1 car materials and
|

, , , i
!'' ' ntomic cnorgy. j

f

P#''
Theco nro comotimes referred to as radiological

y' ;

hncards or nuclear hazardc. Questions about other
a w '

f; '~ ' j,! cpoets of health and safoty or other aspects of the pinnt j
u

21>

| not falling within the area of radiological health and cafoty
|
t

.l .'

I-



56

abli cnd the common defcnso end security are not within tha AEC's

( 2 jurisidiction and will not be considered at this hearing..,

~) '

E I have been informed that the loudspeakers on my,

(}} 4 right, at the right-hand side of the roca,.the right as I am
t

5' f.tcing, are not working. If any of you who art sitting on

G thct cide of the room desirs to mova on the other side, you

!

7i will probably hear better. .

h

a Some of you who are present todcy may have questions
,

ei concerning aspects of the plant whic'r are not involved in this j
f..

'

to hearing within the limitations chich I have mentioned to you.

it I wonder, Mr. Engelhardt, if you would infcrm us , -
,

~
; _..

| cf the several State and local agencies that cay have an intereat12

1

n; in the non-radiological aspects of the plant?
'

-

'

- .

'' MR.'ENGELHARDT: Yes, s'ir. I have been informed ..

-

ig
u - .~. . .

'

t- | that the following State agencies would exercise some degree

13 of regulatory authority over th2 proposed plant. These would

| a

n! be: ,

:
i

33 ! The Arkansas Stato Board of Health;
I

The' Arkansas Public Service Commission; ,g
.

The Arkansas Pollution Control Commicsion;gg ,

!

l Tha Arkansas'Commissioncr of Labor;
** 3
,

I

I , .

22 [ The Arkansas Workman's Compensation Commission. -

G7 !!
I! In addition t.iere would be the Arkansas Fish and,,

D
"

d

-,
p; 9 Game Commicsion,and the Arkansaa State Polica would have an

0
.

( ' a
x- g [ int 2rast in tna operation of this plant.

Ii
I'
r
L I



_

.

57 . ,p

' '

eb22 In' addition, on the local level, the County Judge

( ) 2I of Pope County and the Sheriffs of Pope County and Yell Ccunty
a

' "
3 would have an interest ir the operation of this plant.

i
l
6

(}) G CHAIRMAN UELLS: Thank you, Mr. Engelhardt.

I

Cf. How, in addition to the State and local agencies [-
\

~

G which !1r. Engelhardt has mentioned, several Federal agencies
;

- . .

,

7 | other than the Atomic Energy Commission may have some intercct
.

f
9; in certain aspects of the operation of the plant. For examp1'e, i.cj

'"
l .

.

O effects of the discharges which might affect the quality of _ T' *:4
3 .

-
.
#

to the water may be controlled by the Federal Water Pollution "i '
Tidi

'a-%'
' -

;; Control Administration of the Department of the Interior. .
m.|

s

;2 Similarly, gaseous dischargec, if any, which might 7

13 result in air pollution other than radiological may be con-
,

j'

,j
t .

3. . .
~- .

to| trolled by the Department of Health, Education and Welfare.; |4
. ,- .,

|
1 e. ,

'

is| 'A plant which generates electrical energy for trans-
'

i. '

to l micsion in interstate coma.erce or for sale in interstate com-
. -

,

,
e

-

I.
. ~

;y merce is subject to sene of the regulatory provicions of the
p

to ' Federal Power Act which is administered by the Fedtral Pcuer
"

j .
,

I ..h_33 , Commis sion ~.-
i ..
;

In sona instances involving public utility holding
^

-

to

companies, the Securities and Exchanga Comniscien's requirements2;
11

*rather than those of the Federal Power Ccanission would b2*

22

cc) k
3,d applicable.

-

!!

Now I have nercly outlined the areac of possible
~,-' 2c

p[interestofotherFedaralagencies. Ifanyofyouarcinteresthd
/

k# |

23
1
e
Il
!!

N
la
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's !
- .

ob3 1 in those copseto, I ouggeot that you consult with J
.

p 2 Mr. Engelhardt, the staff counsel. lie can provide you with mor: 4
U s details cencerning these agencies' jurisdiction and the Federal -

. n-

4 laws under which they operate. _

.

U Now the time has long since passed since the possi-
,

.,

o bility for intervention as set forth in the Notice of Hearing 1
- -; . -

7 was available. The Board, however, is prepared to consider , 4"
L, c~

0 any request for intervention this morning if good cause can'be , y. e
s.;.

, .
. .ce' shown for failure to make the application earlier. 7 ' ;%',cr

W 4z.
. , .,e

.r.

10 I wonder if there is any one present today that_de-; ~'V
.e,

u sir as '1fo intervene in this hearing as a party and can show '

.,g .[ ,'
. e , s. n:n

g goed cause for failure to make an application earlier? - -4
,

e

n (No response.) 32
(V) %4-

w CHAIRMAN WELLS: Noting that|there is no such pes,77 g W
'

sonpresentwewillconcludethatthishearingwillbewhatis''5,k,E,
-

.- - :.M~

4
.

'.5: |tG
, ,

10 called an uncontested hearing within the meaning of the Commis- p
17 [ sion's regulations. 7

I ,
.

18 Now earlier in the proceeding I indicated that-there d
: p, .e,. .

, c
- ,3 s

19 were requesta from three persons to make limited appearances.- ay4
. . . ._

,-'

3 | I wonder if there are any persons here this morning who would .'
'

y
7

desire to make a limited appearance? '

..
u

,

n .; (No response.) b
h

O.:
+

~#
g CHAIRMAN WELLLS: I believe there are nonc.

c[i

gg :( So that complates the appearances of Counsel, and
.

p e--m

g the identification of persons who desire to me.ke limited

._

&

-.
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-
,

ob4 1 appearances.

9 We now come to Items 4 and 5 of the agenda, and thesi ~

E two items are closely related. They are the opening statements'

4 by applicant's Ccunsel and the sun. mary oral statement by theQ
C applicant. ,.

+

C Before giving the applicant's Counsel an opportunity ;
a ,.

7 to make an oral statement, however, I would like to point out g
~6,.

again for the benefit of any member.cf the public who did not.; .[.
~

O
M.i-

D attend the pre-hearing conference that the applicant has the, .

7 , 4. .

10 burden of proof in this prcceeding. ~Another way of saying thii; ,7
. .n x.<<

11 is that'the applicant is the moving party. The applicant
~

\f'

.s-~ v n. ,

s

initiated a serice of eventc which led to t.iis hearing by,ackin;;r. j

i
an g p1 4 ation in November 1967 for a construction permit. . <>p :s . . . , ,.

,

5.; ; [ ''. : ' ;G. .' J. .
. ; :' '

r. ., _ _ .;,

This application'wac made with the P.nowledge of and'in con- g i g y|j:.:14
.

;. - :Q-3 js

:s forcance with the ruloc partaining to the issuance of a con- '--
c "y
'J
;.+

Q
];

ctruction permit as laid.doun by the Commissien's regulations.;r

K %t$
;r . At this point in the hearing there is provided'an : s.

; ..

opportunity for the applicant to inform the Board and the pub-~ j-u

$s
. ~ - . q. 26

lic lit a general way of' the' steps that he has taken and pro " 6~

t e,- - r. s
3

, - . ,,
. :a

poses to take to incure the safely of the public by such means -

3

as sits selection, engineering safeguards, and other safetyat
<

features of the reactor.7
@ Please bear in mind that the ctatament3that then [f

|

applicant's Counsel will make at this time are only general24s
T

s and preliminary. He will have an opportunity later to present

,

#

,. . , , _
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"

_1

eb5 1 in depth testimony which will be subject to cross-examination ?
n

(") - by the regulatory staff ~if they desire to do so, and will be
".0 '

. :s
D subject to questions by this Board. This will be done in g

@ 4 connection with Item 13 of the agenda, I believe, either Item
.,

U 13 or l' .4 ,

.

c Mr. Jewell, ue would be very glad to have an oppor- '

,,

l'

7 tunity to hear your'statenent at thic time.
,

S

.a y ~.
.

. ~ .

o OPENING STATEME!IT OF HORACE JEWELL ON BEHALF OF :v
' - %

0 ; THE APPLICANT ,,. ~

c L .1. .. . .

-
4 ..

to MR. JEUELL: 'J hank you, Mr. Chairman.
.

X }
If it,please the Board, the applica, tion' which is the . ,l'T?,yi

, . v
i

12 i cubject matter of this hecring was filed by the Arkansas Poi.er

[ .;

3,p m.sa ' and Light Company with the Atomic Energy Commission under the' E
~

. ,
4y - . c_w ,.,

.
,

ProvisionsoffScotion10b(blof'the5tomicEnergpActof195 , | h; r+
~

to
1

-

1n ,

c..._ .

.:. (
10 as amended, and purcucnt to the Rulos' and Regulations ofLthe .1

. m.
.

'

ic Atomic Energsj Commission as set forth in 10 CFT, Part 2, Sec- |''

#
_

. , 5:
'

~"
17 tion 2.101.

,

-;3 By this applicdion, the Arkansas Power and Light

Company seeks a permit'to construct and a-license to operate -

-

to
.

29 a nuclear reactor.which will be utilized in the geleratien of
,

t
g. .

electric power and energy. This ecplication, as amandcd by ter421

.gg supplomanto, is quits volumincuc and includes ';hree volur.as
-

'O g) ; and three supplemental sections. It describe; in datail the
i

p g facility which the Arkansas Power cnd Light Ccmpany proposes

h' (
23 ;i to construct and the criteria to uhich this fscility is being .

4 |
n
d ,

it
o
ll ' _

*
i _
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.

eb6 1 designed. A copy of the app 34. cation is on the table at the
'

.

{) a rear of the room for .c convenience of any members of the '

.-

3 public who may desire t- inspect it. h

{{} 4 One ''' _he primary purposes of this public hearing

5 io to inform the public generally as to the nature of what -

0 is being propoced by the Arkansas Pouer and Light Company, a'nd
~

,

'

7 the close scrutiny uhich han been given it by the Atomic Energy
, s.

c Commission in an effort to perform its primary function of' 'h2;;_
.w

0 protecting the public against radiation. ;[[[
. ~.

'

j[hto Without attempting to pre-empt,the function of this
.

H Board and of, this hearing, Arkansas Power and Light Company .has ;
d.

in been diligently engaged in its own effort to fully inform the

-s is public since making its decision to enter the field of nuclear A .7 -

4%> ; .

<j
14 generation. There has been a great deal of publicity through'.. :;.cbig

.- ,.

4.

:
-

15 news stories, appearances at civic c'ube, and personal contacts_

q

16 with those percons who have shown an interest in the applica- c

17 tion. Copies of the complete application and all amendments '(

se have at all times sicce the original filing with the Atomic

Energy Commission been on file in the Office of the Honorable
- b|

:

i39
'

.

20 Wayne Norton, County Judge of Pope County, Arkansas, the
-

21 Hcnorable Winthrop Rockefeller, Govarner of the State of

22 Arkansac, the Hornorable Jee Purcell, Attorney General of the
'

) I

23 State of Arkansas, the Arkansas Public Service Commission, and'

,- 24 the Arkansas Pollutien Control Coc. mission.
!

-' g3 1. addition, copics have at all times been available

U
,
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.

ob7 1 at the offices of the company in Pine Bluff and in Little Rock.

f~ ~ )
: A second function of this public hearing is te con-

V
U sider the answers to certain questicns which are set forth in

({} 4 the Notice of Hearing. Those questions are:

5 | Question No. 1: L'hether it. accordance with the pro-

6 vicions of Section 50.35(a) of the Atomic Energy Commission's
- c

; Rules and Regulations:
'

.,

. zu
o a) The applicant has described the proposed design .

* '

;,
'

o of the facility, including, but not limited to, the principal
'

is?:
10 architectural and enginerring criterir for the design, and has

.

n identified the major features of components incorporated there- y '$
,v- u ..- . ,.

s

a in for the protection of the health and safety of the public;
.

f-- a b) Such further technical or dcsign informationcas .nay-
( ) '

'
- -9-

14 be required to complete"the safety analysis, and which can Y_ j,'f
_

s.W M;,

.s

;5 I reasonably be left for later consideration will be supplied in
| 1 .

6 the final safety analysis 'eport;r
..

c) Safety features or components, if any, which '' Ig
|
I

g, require research and development, have been described by the'
,

| .v . . . -

applicantandtheapplicanthasidentified,andtherewillbe.{ >]gg
-

,
+

conducted',a research and development program reasonably de-
'

33
[ !
'

signed to resolva anu asfety ques:icnc associated with such3,

#

33 features or components; and

() ! I

g3 ; d) On the bazis of the foregoing. there is reason-
|

[ 1

;. able assurance that (1) such safety questions will be satis- -

,,

(i ' )
13 it factori]y resolved at or before the latest date stated in the ;

o
'

r I
e i

N
1

- |
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@3 .
.

'

~ ,

. . .
..

- ,

ob8 1 application for completion of the proposed facility; and (?) _
-

_

(T'x 2 taking into consideration the' site criteria contained in Part -

J
I

ss
i'"C 3} 100 of the Rules'and Regulations of the Atomic Znergy Commis- 171

|
. :.y 5p

4; sion, the proposed fccility can be construcced and operated at' ;_,
. . ,
u

..
.

. _

F -m a
GF the proposed location without undue risk to the health and 1. .~,..

+ .

3 safety cf the,public. 7:; Y '
'-

:'

,
. - - % .3..,

y! 'Qucation 2: Whether the applicant is technically; yt
. ;. .h |Cf ?5

- t ,,
,

D qualified to design and construct the proposed facility. g D4 fgjmw~

, -n m.L
e ' Question'3:- Whether the cpplicant ic financially. $.2,* s. , ,.

. . . . . ~, ,

~

e. v. g
to qualified to dosign and construct the proposed fecility. |.j-. we,

U , Question ' : Whether the issuance of a permit for j) V4

p .g. -;g t,v-w- .o - ,,-

.
the conctruction of the' facility will be inimical to the common [~i12

{
p,

13 defense an'd ' security or .to the hecith cnd safety of the public.'
. m-4a(V

, - . . - . .n -

; ,

(4 ~ .hhdDiebtohofRegulationofthb-AtomicEnebgyNb NIN
4

'

m .,. . f
~

[% ' -j,N'

.

,

Commission h'ad announced hic intention to rr.ake en affirmative %wp?5,-

]p
.

: ..'

ts j finding en the first three of thesc' questions and a negative "7-

9

h
{ finding on' the fo'urth question.

,
,-

Inasmuch as this is~an un ' - 4n

contcsted hearing as announced by the Chairman, the objective ..

~

g
[ .. _ _

v? ph.,
, of the Board in this hearing will be to consider the issues'of- 1,|R'g- ~ ~ - , s .. ,- ,

whether the application'and the record of this proceeding con- I
-r.# % # , g4

39

| tains sufficient information, and the review by the Commissiori' s
27

22 j reguldtery staff has been adequate, to support the findings
~ '~

c

G uhich the Director of Regulctions proposes to n Ge and thei23

g , provisional construction permit which he proposes to issue.'
,

m

23 These icsues are those upon which tha Chairman

-

.

4

L _
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ob9 I han propcrly pointed out the burden of proof rests on the I

2 applicant, and uc uill undertake to catisfy that burdon of \

3 proof. ~~
,

l

(}} 4f The first witness for the Arkencas Powar and Light

5 Company will be Mr. A. B. Co+n, the Vice President-Tre, surer

6! and Secretary of Arkansas Power cnd Light Conpany. Mr. Coen -

|
7i will testify to facts showing the financici chility of the k

! e

a company to construct and operate and then to shut down the ?
.' s>.

Jf

o proposed facility. testimony will alco cover facts in- 2,
7
>m

toj volved in the question conce.rning the common defense and securi- "

ji ty of the United States as affected by this fccility. le
i

-

!
'

u! The c.econd prie.ary witnocs for the applicant will
.

I

- 13 be Mr. Harlan T. Hol:aus , the Nuclear Proj ect Manager of the E .'

Mr. Holmoc will introduce as his primary tectimony,,. q. ?,'' 14 compcny.
I

i '
<a, ,

't

33 - a Summary Description of.the application of the company in this;
!,

.

13 ! proceeding. Thic summtry will includa a descripticn and some
i- ,.
i

17 | detail of thc* prop 0Ged facility and its site.
_.

'"

i
i

gg , The summary also will set forth the technical quali-
s..

j fications ~of the Arkansas Power and Light Company as a company '

gg
,

'

2n to construct and operate the nuclsar plant.

21 .In addition, lir. Holmes will also present and

22 answers to certain questions which were previously propounded -

0 23 L by mcmbers of the Board to the applicant and the staff at the
I

g4 pre-hcaring conference. He will be assisted in answering cn

( j';- gS cross-cxamination and in answering furthcr questionc fro the

h
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P

ebl0 1 members of che Board by a panel of expert witnesses composed of
I

2 1
-] Dr. Knox Brocs, Huclear Specialist with Middle South Services,g.

m/ L

0 | Inc.; Mr. Harry P. Marsh, Mr. Paul Schmitz, and Mr. Howard

4 W. Wahl, of Bechtel Corporation; and ?!r. James McFarland,
I .

7

5i Mr. Robert F..Wascher and Mr. William R. Smith, of the Baccock
i ,

I and Wilcox Company. ''

6 ,

| _. .,

7i Jn addition tc these experts, the applicant will hav2
f ,2

9 availabic for answaring technical questions a panel of back-up. C
Pjf.

.

9, witnesses who will be identified as they are needed. .,7 ,y!

:<: - ~ . . ,~ p;,.
, - ,

10 i Ifr. Chairman, thir c.cncludes my portion of the open- *
,

| :c

| . . . .

3) - ing stato.nent, and 5:ith the permission of the Soard, I would ' ;
,+- ,.

{
.. .- -- ,,s m

, ,
~.,

12 } like to call Mr. Harlan T. Holmec to give the summary descrip-
>

>

to| tion cf the plant provided for cs required under Section 3(c) ~-
(m) .

a'nh.y;.:~(
,

' ' ' '

of Appendix A to the Rules of Practice of the Atomic Energy '-7.L14
; r-v,

. i--
. ,

,

7.Tn :- Commission.. -

I
\ <

1; ! CHAIRMAM UELLS: Thank youg Mr. Jcuell. ' f
'

a t

37 I take it that it will not be nccccoary for T$I
Mr. Holmes to be suorn until your other witnenses are sworn? )g

., , ii. W
;MR'. JEWELL: I do not believe it is necessary for pN"

g
.

A 4
,y-

him to be sworn at this time. * ~

g

CHAIRMAH UELLS: Thank you. We will be very gladg

to hc.ar from Mr. Holmos. cn,
c |..

.

End.a. t
li

!

-. ?.b

, m

____-
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iW eb). OPEHING STATEMENT OF HARLAN T. HOLMES $.

XZX2X2 ' OH BEHALF OF THE APPLICANT

I MR. HOLMES: Tha Russellville Huclear Unit is c 't

pressurised water ractor. The Huc1 car Stoan Sur;1y Gysten.-

c! heing cupplied by the 32becch & Uilecs Conpany (B&U) 10
i ,"

c| cicilar in design cencept to otherc nce in operation or
~

l"
7 under construction under AEC Licences.

1 -

i

c| The evolutica of B&W's rcactor cyctem precceded -

+

1 . , ;, ,
9i - on a cchedulo allering in 1955 for then to ccatract for~ -:J

| .
.u 3

j Indian Point No.1 Ubich Ucat into cervico in 1053. In- 6[10
'

~, , ,
i a-

1957, they ontored into contract for the entiro F= pulsion .'X''It:ti i
!

12 Plant for the Nucicar . Ship Gavannah thich rac placed into

(r, .
servico in 1933. Dn20 Power Company's Geonce Units 1, l _,is , ~

,4.z.3;
.

t.
.

ic 3'and 3 woro'clocoly follovad by Metropolitan-Edison'a kk[ xj''

{ y. +, ,

13| Throo Uilo Isinnd No. 1, Ficrida Pccer Corporation's
.

<6.
i

t

is i Crystal nivor Unit no. 1, Sacranento public Utility
~

| .; , _ _--,

'' '

17 [ Dictrict'a Rancho Soco l~ nit nnd this Ruccolvillo Kuclenr '

:

h
is Unit. This is bcsically the evolution of the horotofero ~>

ih.,

- Q~. ~

f[ ,', ' I
1, *%

to licenced rcactora by D0ff cinilar to the Russellvillo
,

|

"
20 Nuc1 car Unit.

|.

2: The reactor vill operato initially at a noninal cora,

i. !
. ,

h. pcuer lovel of 3450 thornal nogavattc. All physics ' _q
22 ,

h I
20 | core thornal hydre.nlics infera2tica su':nittd in suppcrt

24 of our Application ic based on n coro design for oporation "
, _ -

I

{'' ')
'

- 23 at that Icvol. i

t

||
*

||

,

. ;
,
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,

'
'

i It is c::pocted, hcrsover, that the nuc1 car stens

f cupply synten will be entabic of an ultiedte output ofT.
'

,

3 2584 nognwntta' thor:ani -- including 16 mrt contribution ~

Q 4 from the reactor pricary coolant runps. The facility

5 cystes , engincorod cafogucrdo and conuzinuent aro desigucd

6 consiotont with safo operation et thic ultianto power level. [(
71 In addition, accident nualysos presented have been undo

8 on the basis of the ultinato ponor level. .+c:
-

x . Tco reactor vill be refueled with slightly en ., r,,h9 ,
- yw

to riched uranium dioxide pollots centnined in cir;:aloy tubos. H, , g.-

.

it Contr'ol of reactivity will be provided by a cochination of j$
y; .,

12 routron cbcorbers nnd movablo control rods. The 11entren -

m 13 absorber, boric acid, is dissolved in the reactor co laut , 2h .
G . W' N, - :.a%gg

14 for the purpone'of controlling the long-tcrm reactivity'
,/3,y)I$., , . , -

.

13 changco of the coro and provido cold chutdenn. Silver-Indiuc
~ '

.

16 Cadniun control rods clad in stainleco stool nye - 's
, . .>. . r,V$.

17 cmployod to control chor3-term chnuges in renetivity Icvoin ][
. .

18 zud to provido fast ohutdemn capability. 4
,+ -

,
, _

n Incoro instrumentation, conciating of colf-.
," . .>19 ' <

. ..
y ^ > $ '

20j powered noutron detectors, will bo located at pre-colected
i

21 locutions within the coro, This instrunontation vill
'

i
*

i22 ' nonitcu coro perfornanco. Tuo fuol core will be supported
@

23 uithin a bonvy-valled atool ronctor vcosol, through which

I
24 r ronctor coolunt wator will be tunpod to renovo the boat,

i i |
/

I25 Bonorated within the core.

'

.

q 5
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rns 2 ~

l his thorsal onergy will be transferred to two '~

;

.a^y'

i j cucc-through steam p.onerators. The steam produced will
~

V ;i
, 3,

3d be used to drive a steam turbine >gonorator, the capability ;

4Oh j of which initirtlly will be abcut 055 gross negawatts of
,

i

U ! olectricity. Ulti::!ately, it is expcoted that the unit will
U

Sd havo n Croac cloctricci capability of about CG5 megnuntts.
7 Thore cr0 numerous systeun, ccr.ponents and featuros

.- ,

8 incorporated into the plant for the protection of the health pe
. , . q 7.__

w: n.9 and safety of the public. The first lino of protection , _ f.
~

.7
10 . r s ,.

against the re10:sc of fircion product: 'f:-ce -the reactor
' " J~5

,. ~ T 72
11 I is the fuel polletc then:alvoo, with their high capability h,.I,$ x

. .N , '
M

! for rottining ficcion products within their c n physical (.
- ,313 structura. WiM

.,

C.. rmv| >

a d.,,p:;.g.
cu re.. .'w -

: . @G
14 ' $ The fuel pollots arc insorted in zirconium

.;;, ;. +.

15 matal tuboc Ubich aro docigned and celected to withstand m i',

|
'

.

16
| without failuro much higher temperaturoc and procsures ;m

''

,,

i :-

,

17 than those to which they will b3 cubjected, thun proventing
.

1
10 tho escapo of fission products. In the event of fuel tuba- jj' ,

, ..,

39 failuro^ for whatever cans w'ith n releaso of any ccutnimd ," Y
: :120 ficcion producta, thoso fission products would romain within !

21 the liquid rocctor ccSaat cyct:n contained in the primary

22 ccclant piping'1ceps all of which nre within the :n:ctor build-,

23 ing contnintent ciructure.
1
iMry .I'inally, the rcnctor buildings containment struct-
'

U i25 !j
uro cnclocos and contains the entire renctor coolant

~

.>-t



y . - . ,...
, . g

ras .3 '

*
, 69

Uji

i syston to liuit the rolonso of radicactivo fluido and vnpors '.

f')' to the onvironment in the unlil:oly event of an uccident,2 A

V . .., W
.. .

o In the Rusco11vil10.Nucion? Unit the reactor ecolant systcc . y
=

h 4 vill bo housed in a praatrossad, pcst-tansioned concretc
;,

e,
~5 rouctor contuicsont buildlug in tha shapa of a cylindor. "

z:
6

"

The insido diarttor of the building is 116 feet and the '."
t7 I incido hoight will bo 20G foot. Tho rcactor centninment r..

i . ' , ,

i
~ . [. $hf'

'

n

] building will root on' an integral concroto clnb approxinatoly.'';;
. m.m .ye

9 9. feet thick. ~ ;( . . ...

M 't. , . . ,. .

The building 'will be h d -ictemr. ally with .S/8- ' "'I ti - -
? - > -- ..

. s [le j inch woldad stool' plate.to provido vnpor tightnoss. Tho ..,y,E'

,

i .,

12
'

racetor building contaire_ont struccure is d? signed to "

t. ,

13 !

h. 3
filimit radionctivity rolcaso, in even of an accident, to

s,s ~.u. x
valuos well below 10 CFR 100 guidolinos published by the s.g g$p!T14

9 j -'

3
,

15 '

Ate.:ic Enorgy Ccnuiosion in the Federni Registor.
.-

13 ! Tho nusco11ville nucler.y Unit is being designed
.2 [e;.t .a . , . .
wr f .._

4

17 to rigid cedco and ctandards to accuro reliable cnfeg

,

IG - operation without adverso effoct from any r:1 caco on the Y. ..
'

s, _
. ,

:
. .

g. , .-
. -c

1D onvironment, It is a primo requiremont tin t this plant f
+

f
'

U ' ' ^

operatc continucusly to supply relinblo electrical power

El to tho Coupany'a custo=3rs int.Thansas. Uc are cahing ovory
. ,

|
c

~.'"
| offort to acsure that the docign, tha manufacturing of

U' aquipnost, the construction and the operation of the facility

M
] = cot tho highost ctandards for ro11 ability and cafety.

is'
5, In the design, protection of the public is

,

_
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< E~.,;,

,
.I escured by tho following ongineered anfccuneda cystons: .' ' .,. , . . .

i :

r 2 ti 'Y(w ''

1 1. Redundant cyctats aro provided which injoct Y '
s

'w4,

3 zufficient borated untor directly into the reactor vescol ;~'W

@ 4 . :.to accuro adoquate cooling of the coro nnd thuc liciting . . ;g
. .;

S any dc=cco to the ronctor fuel.
a , n : c-.

C' 2. Two ceparato and redund nt reacter building: , . . . , . 1..

..

7
w, .

enorgoney cooling systeac designed to cool acces and con ,D&h:.:.7
mLxs .c.

0 ' '**' %O
donce otonn that might bo introduced into the building in Wf~US.,.c m.a

- a;2q?E9 . 'tho 'ovent of an accidont. Thasa'syctcms vill limit the IQg
,o ;mm;a;

building prorsure to 1c00 than its"desi a'p:cccure"nnd 4, 7.eTi
;

,,; . ., ; Y h: ,y''. . ,'
<Ia

'

f . * -' zwill return the proosure to.noraal. MWhp.c -

'.7, W M.

12
~ The reactor bdiding containnent ctructure 10 M:s . !;3.

. . , m n < ,a ..

, --

13 'p docigned to cafoly'contain the maximum procsure buildup ']Q'EbjQ 3 -
. e .: : 7

~

+u.~;c g %il
qj. .,

14 ~N.rosultizg from completo rupture of.the largest' reactor' . - w!'1 , .ei. .. .. ,. _ ,. -

; ;.e y4 '''4. ,' ' *

15 '. coolant pipe;
.' J' ' '. .

,

N
.

-

. Each of thoco cafoguard cyctonc include redundant) ,.,[a.3w r ,n,
,

, . -

87 .,

compononto to nasuro their functioning as intendod. Theso ;
'''

S c ._E ';ongiacerod~ safety syctcma will offectively protect the . .NY
' ~

_' :" y. <^'* n'< ski;y:.
.

. w ,.; .,

.

- W fpublic#fr6::s any evedib10 accident in the IluaD11v111c"NucloddMC'-
- ng :,

EO

N[, m-'
Unit,. - -

~
'

,

., ; .

~1
a '

*
- Tho Rucco11vil10 Kuclear Unit sito.is located on , w?

;' g_

n - . u.'~

O>
a penincuin in Dardanelle Reservoir in Popo county, Ar!cancna,

,

, ,

2'"'
-

~

~','about ci:t milec west-northnoct frca Ruccolivillo and about ^
' ;'

B.

y3
-

. .).

% "two siloc coutheast frou London. Arkancas Porar and
)

,

v . "*,

g -

Light Company ounc the cito, which conciato of apprc%in2toly
< .

.

,&
'

# ~
e os

- , -

-
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7

. .y
.

I 1,000 neros. The plant will be the center of an exclusion C '' N
| - 4 .:

2' aron of .G5 nile in which habitation will be prohibited and . . $,.fG . n.
3 which vill all bo controlled by Arknacan powcr & Light |J |

7 (;

h 4 Coupany. A lou population zone of four ciles radius has ,;,
,

; >c

5 ,j boon establiched. .,

! c,

*'
0 The surface drninngo of-water at the sito in O

7 teward Dardanolle Reservoir, and strata of imperviouc - -
,,

.
- .+ : .

c c:s w. .

''
G chy and rock provent' aurfaco unter from penetrating 'to the ,

n g,_ 7--
,

, ,

.b.Z ?A Ssubsurface | Water, 'There are no potablo unter supplies ' *] ' j;$?g %*,
9

2 #tv rs
I .

Mto '?hich could be nffected by the plant int thic location..

l.
.

~ b m...

LThe plant structure which will oc founded .on under ',,3 9,11
'

y..-

. -
....

12 ' lying domie abalo, will be capable of supporting the 1 cads
~

v

' '

13 to be imposed upon it.
-

.. . . n
V-e 7v) ., m . ; , _. --, , .

. 9.g.y.y,

,p 7 x ,. . . . ,

14 .j;' Die _ sito is located in a reintively quiescent areas ;y, 5
p m;g,,- p ..

-

' V-
^

15 seismically.-
,

IS The nuclear generating unit will bo protected 2,1 :
,

% %. ; / j., ,,

17 neninst Vitds and floeds, " 'j
| -

H,

18 The location of the plant on th veninsuin provides C , 2
w ,. ; .

~ . ;w, ' .' :s.. a .> _

)
19 direct access i n intake and discharge cooling water supplyf ;_'. i

- -
. .

- 3;_gy.~
-

,

20 and discharge of the'nuc1cnr plant. f-

21 This pinnt cite 10 charactorized by very favor-

a
22 abic ccnditicas of hydrology, goology, soice.olcgy and meteor- !

G
E3 I cicgy.

24 Nuclear power plants are quito cimilar to tho |*

,.~
,

fcscil-fired stean plants Arkensac power o Light Company-
i

, >

l
;

-|
, ,

< ~ .) |
* |1

-
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i io cow ep; rating. The fundamental difforanco 10 in the '6
| e

-,

p 2j onorgy courco nacd to maho the atcan to drive tho -

d il
-

,

"'' ' '3 li turbinos.
'

n . r

Q In thic nuclear plant tho energy cource 10o<

.@
5j enriched urnniun dio:Jdo polloto contained in metal tubec, N,

!:

G Iconted within the nucione reacter veacol. In Arkr.nsac .c . _,
- a, 2

yf :.to:icr E Light'c conventional planto, oil and natural gaa Q,

l
. .. &

. .f$C nro used ec oncrgy cources. Both'typcc ef plants havo !,

s*3, . v. c, y
' d., ; * ' '** F#

2

9 stonn genornters to produco the stoam for the turbines which, p.g.
, , o .r. .. ,,. .

.d
1 -14

to( directly drive the electric generatero. .. v: W" '

f[(
'._ p

CHAICHAM UELLS: Thana you very much. ' e; yV: 4 .r.**
11

+ .;- 9 ; w x,. n
- .

-

., . ,

:!' i
.

In his oposing ctatcmont Mr. Jcnoll vary -'... .
. ~.

. [ . 7Q.gm, 13 auccinctly, I think, described tho role cf the AEC's

. " ?; , .f?||,|i-U . . .c . . . . . .
- .. ...

*
~ ~ ~

-

|
i4 rogttlatory staff, .the Advisory Conmittoo on nasctor Safe f;:g g

, |;Q%UL'j
gunrda in 0:<amining and evaluating tho application. - ; li

'~ '

'S[
-

c

i3 I'would liho now to ash ataff counsol if ho J s.[
, , ,a

- h w42

;7 desires to mako a statanent. L,

;

'C'

iG MR. EUGELHinDT: Yea, sir, I would like to maho
' W

.

e, .
+

. .......r. , 4g
10 a brief opening statecont nud then ack one of our. technical - j ,,

,. _ < .s ,_

xc t.]
, .

20 witnoscea to cuppicco::t that' statocent with scuo weather
~^

'~

.

21 infor=ation.
.

"

22 OPrJI"G ST!.TI"CdT CF THOriS F. ZNGELHARDT
..

L'CCDDC 23 1 ON BEHl.LF OF THE REGULATORY STAFF.

I
~

24 UR. ENGEL"J.RDT: Ao the Chairnan hoc indicated,
s

25 tho provicions of the Atenic Energy Act of 1954, an acended,

f

f

|\

-

. . .

' 'w.
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I bac bcon availablo hero in the local ccnnunity, 9

|

2 Tho firct ctago of the raview of an npplicatica

.r"*. |
: for a pornit to conctruct a nuclear :.onctor cuch cc tho"

,1 .

<n
~f, Ruccollvillo plant involvoc a atfoty,oraluation of tho

..

,,

9

' || npplication,
n .

U[' e

] 'The application 10 OTluated by technical opocial-
i ,7m

o

. ictu on the Cocciscion's regulatcry staff cad their '

n} > 2. -

. h -

'' %
'i export concultants nud nico by the Conciccion'c Advicory

,

,.%.
! ,. ,. ata ~-

9 ! Co:cittoo on F.cacter Safoguards. .'?F-. ' w.m__ 3.J
!

U ;i
.

, '

Tho Advicory Co=nittoo ic n indepoudent co".21ttco
' ' "

i
.

x,'.t'

I.2
|| catablished by Congrocc to advice the Conticcion o.n tattora J,;.
9 1*

E ij of nuclear ~ power roactor cafoty ced other cattora invol-

f .'-

".' l ving different typoc of faci 11tico. - V_r ?".
. . ,

r~__
,

( e.i "- - -~ - ,p . y .
<

v,i ;,

3 '. .
i & ;,%
j .It 10 conposed of acienticto and angineers Ayr'

,

c.,,

1 -

F' y vbo arc cpacialicts in varicuc disciplinoc inportant to J E
., -

. . o.
p reactor cafoty. The report of the Advicory Connittee on *

,o

a .
,_

g - m

Cj nonctor Caloguarda und tho technicci ovnluation of tho
' *

,

' ', u >,.

]
cafety_concidorations rolovant to the proposed facility Q

.

O proparodJby the AEC'c regulatory ctuff enlled a safoty C :i
"O ' ',

j cv9aation nro nacio public prior to tho hearing on the~

,

I
21 iy conctruction parait application,

h

|a.
Eeforo n cenctructicu perait ic iccuod to an

~

,

se
applicant, the Cct-iccion = tat h 'ct fiad that there ic- - '

.

1, , ,

'"

( reasonablo accuranco that the applicant will ccaply

J , . .
."

with the Ccuniccion's ro;;;ulationc and t!r.t the health
|

I
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3 and cafety vill not be endangered and tha applicant is

2 technically and financin11y qualified to engngo in the
_

3 proposed activity, but the Connicsion's intercot in the
'

g .: facility does not oud Uith iuccance of a construction pernit.

3 The facility is cubject to periodic inspection by

i
-

G | Com11Ecien incpcetorc to cocure that the facility ic con-
-

.

structed in nccordance Uith the provisicas of the ccn _7

i;G struction permit. '

, .

-r.
6O Egfore nn operating licocco ncy bo iccued, the + - ,c

to I applicent nuct filo vith the Coznis::'ien .nn np:+11ention f or

:w.

11 cuch a, licence vihich containn 60tniled infor:ntion regardiiig . _ J'y

12 the completed design cf the facility, a dctailed doccription
~

,

(o of the facility and its conponento and opcrcting planc. ;\
-

13 '-

, vy
_

,
, ,

j ; y.
This applicatien is given the sano deiniled re ~If,3 y

..

13

:n ,

,. ,. .
D

| vice by the regalatory ctcff and the Advicory Cou.nittee -

e

#10 on Reactor Safoguards ac rac the case at the construction
, j. ,

-
,

17 ' parait ctage.
; -

1>3 Alco, before incuing an oporating liconcs for_. , -
,

.

,

10 a nuclear reactor, the Cocaiscion publichoc in the Federal ;

d '

20[ Rogiator a notico of its intent to do ao and offers any i.

I
i

21 - interostod person an opportunity to request a innring.

d,

22 : If the Conniccica dd2rcines that the propocod

b '

E3 operation of the facility involvec ccfaty probitua of i

i
|24 unusual ingnificenec, it nay on its cUn initiativa requi?e ; I

-
,

(~ |\-

f another public hearing,"S

i
i
'

.,

-



_

.

.75-

ras 10 1

f

*I
" hic saco' procedure ic folltr.?cd with respect

{v} 2| to requested anendr.onto to either a construction pornit '

i
o :

~[ or n licenco.
.

t

O i to tao aca=1=c t=e=r ur canr2c= touc, ur-
' '

U i Faul Choch and ih . Alb9rt Schnoncer will tcotify for the -

'
i

i
+- <-

G| Atomic Energy Coccicsion roguintory staff on the technical. - *

.

,

.
, . 7

7| apoetc of'the application and vill bo available for crecc
..

w
i .,

0l o=nsination.' < ,;- .-

$s
l u .

3j. Thoir testimony is contained in the cafoty m.J T_f
.. .

~., -

6
. +n10

| ovaluation ubich I have provicucly deceribod. W e staff
t s

i ..

H [ will nico offer .toctirony o2 Er. ChcFlos A, Levojoy of ' ' #"
r

'. the Offico of the Cc2ptroller of the Atoaic EncrCy .
'

,

't ,

.;
'

;[ / 'k-
. .. ~sJ^) 13 o

Cocniscion with~ respect to the financial qualification of ,._ | j[r.
.

,
~, ; y .g . :

.

. x
7, .

. -,A thic cpplicant. p.
- ,

,, . , of W5
- ,-

.. .

" L Tho staff's cafety ovaluation ic available to . .-

. -
-

., ,

b''
h anyono cttending thic prccceding on tho table at the ren j

'' a-

d _

,

:D of thic :.*oon. And necborc of the public are anlecac to
,

M tako copics with them. , , ~ ' '

'

;

.. n ;:
| |'|. s * *

,D .e.

Copico of IIr, Lovojoy's tecticeny'nnd the ~

..

O ctatotonto of the profcccienni qualifications of Ih ,

h Long, 11r. Chech and Mr. Cchconcer are also avnilable at tho2!
'

il m

2E i! tablo at the rccr d thic reca.h N
23

Ac Ur, Jone11, cuancol for the applicaat,cOc
.!

% |-/3, indicated, coveral citaccccc till to preconuud b:* ther ,

J
"e ,

applicant at this hearing. The staff has c:stancivo.17
.

[

il

. l
.
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+

T

1 quectioned the opplic2nts during the courso of tho
.

2 aztensivo roviou of thia appliention. Tne anc7; ors to

sI m:ny of those quoctionc:.re found in the vn:.*L cuc naend-
i

.i Lients to tha application.

!

ci Concaquently, the staff will have a very fou,
t

! I

o; if any, ndditionni qucatioco to n of witnences for tho
- : _.

7 nppliennt in this proceedin;. -

_,

a This concludes ny opening statarnt, Er. Chairann. ,'!:1,[
4 . .y

9_,

ei Horover, with the Board's porniccion, I would liho to _ .j
| .:p

to request E.'r. Schuoncer to sup;1ccent this ctntsnent by ~f
...

describing the ctaff's ovaluntion of the appitntion, tho [$3: ,
;

. e . 1.. ,.

.

mi ' renconc for the conclusion reached by the ctzff and
e

1 :

Tm cus m rizing the varions steps tahen by i.he-ctaff and the , g.

.} T,

g -{.[-w ACRS in their' rovies of the nppliention ''l y.};
. -

,
.

:n i.. I might add that copien of Dr. Schwencer's -

;L 1
'

L l -

mp stntonant arc available at the renr cf tho roon. And '

. - ' . .

17 g copics vill be mde n?nilablo for the Bc.nrd at this tina.

L , e

to CHMRUAN ELLS: We uculd be very gind to hear -
.

'

.
.

. - <
.

. . ;

to Mr. Schwencer'c statement. I nn inclined to believa,. hon-

e over that since Uc have been in secsion for ninoat an
L |
l'2: ij hour thut it could bo ocsier for tha Beard to concontrato
'i
!! a

'2 !! on the etatement ned perhaps the cccherc cf tho public |

0 W - !23 g if wo had n short raccca bcfora ycu Ci'lo ;our stateacnt, i
1

|

:M [t
. !j If that is agrocabic to the parties, 50 uill ; |{ )a v <

26[ have a roccce, shall no any, until 10 ninutos nitor 11. lb ~'

|| |
; (necacc.) 1

: i
J |
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2 12 - .

! CHAIREN ELLS: The h:Oring Uill como to ord:r,,

Before hearing Ilr. Schooncer's statencat I could
{, 2}

2 |p liho to be euro that thoso of you in the roon can hear that
.,

./

I

g 4 }j in being caid. 7 an told the nnplification syste= is not , ~,

e I rendor if
C' r.;orking on the rightband sido of the room.

Mr. l'oro, Uho iG Sitting in the back rcW on tho lef t can ,7
G ;,

r .. ....
'

7* boa.r? .

'

, - -
. ,

0 !jn. YORE: Very Uc11 on this cide. J'
:, . . .

.

0 . CHAIEUI.N UELLS: Thank you very much, w
*

.

v:,.
.

- -, '<-Q,.

G | Before ce adjouracd for the recess vo Ucyc about 'f_.g! '

i
.

,7,
#

1; y to hear the ctatcront of Ur. Albert Schuoncer on behalf of ' { +:p3
,

1:

12 [ the Atoaic Energy rogalatory staff. -

9 , Mr. Schroncor, uc cill be very r;1ad to havo your
- %i3[ .

: . !';3:
12 ctatement at this tico. . ' , yc,

' > :L i t,

.

SU1EIARY STATIETT CII BEHAIF 02 THE ATOUIC
' -

'cCr1 .

.y-
:r i

s
-

'

' ENERGY COT.IISSIOU STAFF SY L2. ALBERT SCHUEKCER. -

;

h,t
1')

.

h
17 '! MR. SCHENCERi The Atansac Fo.nr & Light Company

M

uppliod to tho Atonic Energy Coccic31ca ca Etwnber D9, ISG7, I13
-

I for s' permit to coactruct and oporato a proscurized water- ~
l

-

19 : '

fi reactor, knoun an the Rusoc11vil10 Kuc1 Car Unit, at a :::ito
'

.

20 !;
n

1 I

: 4 in Popo County, Ar:anoco. f

a

The technical cafety evaluatica of the proposedi'
,

C'! I

h i necicar generating ctntien has boon performed by the Coumissico's,

23 :i
1 i

0 i

.M [J
regulatcry staff, baced on the applicant's Prs 71ainary l

'
,m

);

fh Safoty Analysic Report and ton Gubcequent acondcents which/
b.'

!
I ,

I
i8

,

ki

,
-
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~

1 C ro subnitted ac part of thJ cpplication. During th] c;urce

a! cf our ovaluation, we have vicited the propocod reneter sito
i.

0 c.ud have held a nunbor cf noctingc nith ne cpplicant nad
.

<g 4h its roprcaentativec, incInfing thcca frca Gc Ecchtol
'

,

I
5 :. Corporation, itc crchitect-ongin3er and cannt;ce of constructic :1 .

; <

i

c|! . -.

ctd these facn the Babecch & Tiilec: Ccupnny, its reactor and
< ,

7I arcicar stoca E;upply systos centi .ctor.
J ,

i

C Tie coro acsicted in thic ovr.itatien nnd rcccived J,
- :

' .n .e
0 reporte fron our concultanto en cpociti nsp3ctc of the 4 G!

,
- -

, t

.
, . ,

t :n
'

10 cpplication, including caicnicita, U.S Ccast and Gredotic ,*
.. _ y.

1
-

it i Eurvoy, coology and hydrolcy; frcu the U S. Geolocien1 Sur- ;
. . .
-r.

12 voy, cotocrology from the Envircnncnt'll Geiccco Servico Admin-
.

,
~ 8 'i / ctration, and for onvironnontal conciderations, tho T.:-

I
,

'

v;
.

W; ,

ii U.S."Fich and Wildlifo Eorvico. Es nico rocaived afrepor't.h.n - a''/ ' - " ~
.

,,

,.
-

. 3
. .

13[ from Hathen U. Ucenar2 Conculting Engincoring Corvicas, ''

,.

l
_

O ij n structurni decisa consultant. .

y .7 gy
17 r The propeced prescuriced rater reactor to be

i
t . _t

'

1P3 designed and furniched by the Dnbecch & Wilco:: Coupnny -

s . . . . ..

10 ic c rpected to oporato'' initially at core power levels up to '[
~

D MS2 L thercal. The applicant'anticipatec, herover, ths;t -

y the renctor ultiastoly nill ba enptbic cf epcrating at a21

b

22 O core poner icJol of 2508 nognentta thereal.

20
[ Accordingly, the appliennt and na ovaluntad the f

aiM
(,

y .cnginnored snfety faaturoc of the rocctor, and nccident

b!
.~../ cg j-

.

!

|
|

N

1

:J-
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'

-

1 cercequences ct c pcEr IcrC of 20S8 megawatt th rmal, c'

..

93 2 and owlunted the theren1-hydraulic characteristics of the
._

S reactor ontho'hacio of cero porcr Icyc1 of 2453 cogn- [
Q 4 catts ther=al. .;

, c
i e',

5 Bofore operation et any power level above .

i

c[ 3452 negaratta thornal can be authoricod, hoaover, the ' , ~ ',
>- .

7|
_ .. .. . < ..

Comslic= ion is requirod to porfora n safoty evaluction
, , , -

,- -

-.c :

8 to acsuro that the facility, including the core, can bo (- s fr-'

|p. { #
0' operated cafely at ti:o high penor level. ,. -[i,

'

-.
, . . . . .

. :.Cur safoty evalu ttion enconpr.csad en c::ccination 1- @y n10
'

p,
11 of the propccod plant layout, structural design, and plant, * C

j , .. , .

- q : 8.. , T . .L.w
I

.

| operating char ctoristics with specini nttention to those12

I
;m 3 | nopocts conecrned with public henith and cafety rolative ' ;J .

! ) t + ,

%J ^.
. . . .

14 to radiological effects. *, .,, e , .

,

e, 3,,

15 In this respoct, wo con =idered the nucioar, ther=al' -

.

to hydraulic, and nechanical design characteristica of ; .

'
y Q.

17 ' the reactor coro and fcund thcc to be appr0priata under gli
1 -

10 nnticipated nodos of operation. -

. -

as * '

.a . d

is .We revic2cd tho proposed inntrutentation cud ,si
~ '

i

.

-
,

20 control systcc3 and found then to be acceptable for tho
.

y ;..,

| ,
,

;

21 construction permit otago. Tie have concidered the overall
1

22 , ccchanien1 layout of the plant, including proviciens for 1

0 >

M j chiciding and nicailo protection and conclude that the

2'1 cppropriato uopcuro3 havo bocn tchen in theGe rocpects.
CO 23 The nuclear atcam cupply cycten design and the

.
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2 cv rall contains3nt design of tha Enssolivillo pinnt ara
,.

2 very cimilar to those of the three 0:onec plant 0 currently j

\ ) ~1

t under construction by the Duho pr7er Cournny. H"

0 Since the initini filing of its application, the [.,

c applicant has side three significant charges in the '

.

'

c decicu of the plant: The ccatninsent building design cao
,

:-.i4 6

7 roviced to provide fer thrco inctccd of siz ~i

- .

"vertical buttrccson and for n 24.0-degroo cpan inntoad of a
' ;

-s j,

_

5 120-degrco cpan of horicontal , Nas, the ccorgency b' ..

-&. rp .r,-

so coro cooling systoa vas revised to provido racro complete
- , n..

<s.

13 coparation and bottor protection against inilu. roc, and :; g 3, , K
. qy o . ;- , - . .,

n tho electrieni cystcu wac redesigned to provido autocatic, ~; ,

L

10 coloction of oficite pcTer for omorgency conditions, ''
,

:
1

- , _ p,
| . .+.<a.'

~

. ..
414 In addition, the applicant ende the fallocing' ' g +' e"

x. .
.- ,, q,.

. m .

15 , significa$it changes in the pinn't decign ao a result of t'ho "
;

i

i

|
re;uintory staff ovaluation: Installed a chenieni13

17 addition iodine rencvn1 systen to the containment oprays
'

. -

la to accure that any offsito radiation ezp<curo does not
_

x.
*

. . <
*

.<P,''

to exceed 10 CIT.100 limits, and added an 5 f ,7
,

20 on-cito pond of water to provido a bactup ccurce of
'

21 energoney cooling water.

22 The applicant hac alco n?;rocd to rcplacc 1100 foot c

Q.; . a of e.n cricting gas line which tr::.vercon the cito vith pipivg

25.iJ Ubich coots the current ASA gas pipeline esdo and to provido

O' 23 icelatica enpability so that in tho event of a tronk

d
.

\ - a
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#

1 tb3 gas lico can be shut off, cud alco to perfera t:sts cn :

~

2 the contain=3nt ctracturo's linor ned tendon anchoragoc to >

s /

3 confira the adequacy of their decign, Yle have foundv --

tho abovo additicuc and decign chnn:;cc to be neceptablo and $;4
'

3 ccupatib1c vith the Cosniccion'a Gonoral Design Critoria. (l

! Uc have ovaluated the consequence = of potential,. | 7v

h nccidento which could involve the rsionso of radicactivity[
M

j

{

c frca the Rucac11villo Nuclear Unit and have concluded that .

%

.. s:

[Vff.
o in tho un11 holy ovent of any o? thoco accidentc, the

.

.

aj potentini docec fron the rolonso of radioactivity could not " %
.

u o::cced tho guidonnoc cot forth in 10 CFR Part 100 of tho
,

; .'g'
,

| c s.9. g .

n Consission's regulationc
'

ts The aplu..cnnt han identified further recoarch -4C;ms . s.,

1 m-,.-
.

'

34 and dovolopnant vork on a nunbor of itens which vill' +9 C''
~ n-

Ce
^ _y .; g

" ~

33 bo pcrforaod during the detailod :!ccign of the plant.
.

g Each of thoco ito=3 has been identified in tho -

u| application'and in our cafety cmluction. In our opinion, -e

i

g{ this recoarch and dev31opnent progree vill provido tho -

v
_

. .
.

,

w data necessary to construct the facility in accordance with N. T
,

.

go the critorin and crocifications cet forth in tho application. - <

The Arkancac pcuor & Light Ccapany vill be rosponc-
'

21

22 - iblo for the design and construction of the plant and vill H
'

O
23 operate the plant. They have contractad wit'i the Eechtal |

|

2c |
Corporation to furnish architect-ongincaring corvicos - !

-i
t

25 inludiu; design of the reactor containuant structuros |
1

,

|
,

.

,
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3 cnd to c:rve as c:nstructica sanager.
-

2 Ue have c:t:L2ined the technical qualifications of[^N)
,

3 the appliennt and its principal contractors as well as ,

'

4' the applicant's plannin;; for the conduct of operations, 1-Q
D both normal and cuorgoney,

3 Tho Division of Cocpliance, a pnet of the regulatory
,

7' staff, vill conduct continuing incpceticts of the plant

G during its construction to assure that it vill bc . _ ,ge

9 constructed in accordanco with the provisions of the pro- f .N
- -41 ,j .c.

'' ;10 visional construction pernit, g ;

11 The Advincey Corrnittoo on Ronctor Safeguardo ,.4 9

>. . . . + . w;:
''

12 perforacd an independent rovice of tho application for the s

,

:.::/

13 ! propocod pinnt and provided cormento and reconnendations .

, y._g.

(c hp _ + . - %3
' < -,

14 to the Coinniscion in ita September 10, ISGS, report to (( Spw./ ..
.

y 9g.j.
a +!

15 the Chaircan of the Atenic Energy Cornission. YTo havo

i
'

1G considored each of theco and will be guided by cil of the:.t

17 in our continuing revieu'of the Russelivilla Nuclear
' C

.

13 Unit. .

' ~.

.
.

c..

10
' The ACRS report concludes that with duo consider- W

1-
-

-

,.

''

20 ation to the variouc itccs contioned thoroin, "... the

21 propoced plant can ho constructed at the Russollvillo

22 sito Uith rccconable accuranec t!n t it can be operated -

23 without unduc rich to the health and cafety of the public." |

24 Wo have concluded, haced on our revior and ovaluation

23 of the Arhansas Posor and Light Ccapany'c application, that

I '|
s
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I eppr pricto findings can bo cads cn ench of the itsurs , ~ -

2 set forth in the Notico of IIenrinc issued in this
< ..e

'

s prcceeding.
,

f,
'

,

4, The constructica permit cought for this plant

,.. ,

e would be the first step in the Ccaniccien'c ro ;ulatory

c procccc which would centinuo throughout the lifetino of 9
'

. .- . -.

7 the plant.
4

7

0 Prior to iccuing nn oporating licenso for thic . . .
.,

^ : .i a:,

9 plant, the final design will be thoroughly cvaluated by U IA2
~- , , x *:1-

10 the regulatory staff of the Division of Ronctor Licensing. N I'd
f., 'm.

ti and the Advisory Connittee on Reactor Safeguards in n . _ ,' .. ;, +

~

t ''
. . , - ,

3a cannor similar to the revic"> procccs at thic , the con-
,,

13 struction permit stage, in order to deternine that all of~ I M(.( 3 %... '3V
14 the Conniacion's safety requirements have boon satis- 2 37 if

.

;
. w . ze

15 ficd. '

]
-

.

,

is The plant would then U3 operated only in accordance '

%,
~

17 d.th the Cc=nission'a reguistionc and under the continued ')~'

13 scrutiny of the Coc:aiccica's regulatory staff throughout tho $,
-

'

. .

39 phnt lifotino. ,IE ~ ,1 ?;[ Yend 5
} .

,,

20

. .,
21

'

'd,

23 .

24 '

i,

x., as

i
|

|

1
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#6 edl CHAIRMAN WELLS: Thank you, Mr. Schwencer. -

2 MR. ENGELHARDT: Mr. Chairman, that completes the~( ,

3 staff's opening statccents.
'

>
.

4 CHAIRMAN WELLS: Thank you, Mr. Engelhardt.
~~

({}
,

S We come now to Item 8 of the agenda, which is the

introduction of' application, amendments and correspondence as'o
- _,

'

7 Joint Exhibits.
-

o Do you desire to make the introduction of the appli-
.g .

9 cation, Mr. Engelhardt? _ .m .. 4-

:'- ,; y'

to MR. ENGELHARDT: Yes, sir.
*

~c

' . The Regulatory Staff of the Atomic Energy Commissiorg
.. - , ,, ;_ % ..c . n. ,2

cffers for identification Joint Exhibit A, uhich is a three ly.
~

12

.r x is page document containing a complete description and listing
- . ~, . ~i

i ) .

~

'
. .- . .

anindex~of~14documentsrelevhnttothisproceedingwhickp@S(f
' ' '

Ei4
-

.. . ' ' N -
'

15 have be".n filed or may be part 'of the public record of the m
, ,

,

Commiscion in connection with this proceeding. ;
16

., .

Thek4documen'tswhicharedescribedandidentifi~ed
'

37

in Joint Exhibit A are to be incorporated by reference into
18

the eyidkntiary record of this' proceeding for any and;all use
19

.

by the parties and by the Board in this proceeding. Copies'---

20 ,

'

f the documents have been previously made availa'la to.the
21

I

gg| members of the Board and the applicant. Additional copies -

- !

uill now be trancmitted to the Board and to the applicant.'

23

(Documents distributed.)24s

(' ' - / MR. ENGELHARDT: I would now lika to request that
g3 ,

-

.

1 d
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1 ;

ob21 the applicant join me in effering in evidence Joint Exhibit'A,

2 which I have just describcd, and request that it be copied ,.

3 into the transcript of this proceeding as if read. {'
~

4 MR. JEWELL: Mr. Chairman, the applicant joins the t;,

a ..

G staff in the request just made.
' '

,

c CHisIR'!AN UELLS: Thank you vary much. The record
. . . .

7 will so indicate. j.
.

b0 (The document referred to follous:)
-

.

#
. . . .

[[ # .. t " *
,,

G b :n9 - *
Q:e :9 's*

<

..- : e.

$ '' * * i' , f: {,
' . . . ,

,

4

*A S. ,-

{|
~

.p -
-. 'mpyy . g ~. .

.

'

;t
*

' * .1[e 13

k
_

? . -W ."i

u + . , ,i -_,y-
, .

n . ,. , aI4- '

;,,a
~'

~. :+a ,

e, i

tS
- 'i

,

16 .
-

,
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. .

% I ,

17

13 ..
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, e
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10 ,
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..,

20 -'

L..

21

22 [ |~'

23
.
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1 ECCKET NO. 50-313 .

.!

2 AREANSAG POWER & LIGE'" COMPANY- -

3 RU3GELLVIIII I'UCLEAR WIT NO,1 "f
4 EECO3D FC2 IICARINGg _

5 IUDEX
~

-

,
..

6 I tera No. " Descrintion Dato -

.

7 1. Application for Licences, conciating 11/24/G7

a of: 5 [
,,.;* e- - .m

- n

9 a Genoral'Information with Erbibito
, '

#.

;u V~
..c

1, 2,' 3 & 4, Voltmas I and II of , I,to
e

,

11 Prelininary Safoty Analycic Report [t .

~, #- . . .. , w . . .c ..
'* T;', 7 .

12 (PSAU)
'

-

la 2, Supplomont.No, I to Application for 1/22/68 .[
_ _ _ , _

- y( {[; 9 -j.]
- :.. -

*
14 LLicenses, containing information ~,

,
'

- - 4; ,

is concerning the 70 criterin propocod 7,f
'

1') ns an naenduent to 10 CFR part 50 .
-

i--.
.

: A p,
17 '3,, Auend$nnt No.1 (later redocignated 2/8/G8 jj

. .

,|' .
i

10 ' Supplement No, 2) to Application for
,

.
-

- is ,- -

m -Liconcos, conciating of: ti ;.~~ '

20 (1) revised pages for Prelininary
~ " l','

>

..bat Safety Analynic Report (pSan) to

>*1
2z reflect changcc in design.

23 (2) Appendir 2-F procenting a cafaty

24 investigntion on Dardanollo Lock cnd

25 Dan

!
.

j-.

-

-.
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g Iten Ma. Descrintion Data -

2 4. AEC lotter recuesting additional 4/3/E3
~

,.

3 technical data. 4 *'

-.

s.

'

4 '5. Suppicuent no. 3 to Application for 5/3/GB .

*

O,. :
* aw,

5 Licen=ca, (1) redcciganting Acand- _ ; [
'

s sont No.1 as Supplcmat No O te -
..

!
. e .

7
,

application, and (2) furnishing ancucra X f+
.&y

a , to quections raiced in AEC lotter of April , f;,I {,e g ,
;r?% ~*

s 3, 1933 ,e . f w J
:: T,. z. .., ,

-- ,
:

to [ 6. AEC lottor requesting additional 5/8/G8 ' i 'A
<

tt technical data
'

.

~ '

; .- .
~ -n ;y >

! 7. 'Supplonant Ho. 4 to Application for G/5/63~52
. .

I
13 Licon3cs, connicting of: --

*

(,) ' .
,

.

, & a. ' |. -,

' ' ' ~

(1) an Ucra to ' questions raised in AEC ' D'U [-
' ' '

14 | 3
, m tp.'

,
s

- ,/ - ...r.

15| 1etter of May 3, 19G3
'

-

\ ~

to ' (2) rovised pasca for Supplocant No. 3
,t. .-

17 , (3) raviciens to certain pagoo cf pSAR
I

to ' (correctionc) .'
R :

gg 8. ~Supploncat No. 5 to Application for 7/3/08 | /;
,

2o Licelu:cs, concicting of:
'

:I

at ~ (1) additionni information on reactor

22 contninnant Otructuro
~

,

23 (2) Appendi:: J to Supplencnt No. 5,

24I on Post Tennioning, (pH0pRISTAn't
! l
'd 25 IIFORUCION), dntad G/S3/G3'

,

e
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ras 3 1 Iton Na. DESC2IPTICN Dato 2

I

. a! Correction to Gupploaent No. 5 7/10/GS -

0 9. Suppletont !!o. 6 to Application 7/11/GS
*

.

a i| for Licor.ccc, consisting of:
< g

!!

s (1) cupplom:ntal inforention in 2
,

s responso to informal cuestienc *

! - m +
i

7j raised by AEC ctnff
]a;,

e (2) reviced pages for PUAn '{ h#y
~

, - o . . ;. 3
O Correction to Supplemont No. G. 7/15/63 , , P - -

..cr - ~ c2- r ~yr ;.m

ox
to 10. Supplement No. 7 to Application 8/15/GS *

o +, f=

11 for Licencos, containing supplenental
.

'

,

:\ ;; . . r . >(. a c ..

, m
12 ! inforcation in responso to infcm:1 -

l

~

_.&

j '. y
questionc raiced by AEC ctaff

. . .
.

,
.W ,A .-is .

()
s

p .,' y
, , ,

. .
*

14 11
, Supplement No. S to Application 'for - 8/2G/60?[;yf L

''''

.

, .tyg5-
,

is j Licenses, ccccisting cf: M*y<

e . j -
p y. .,

to i. (1) correction 0 to Supplocent No. 7 Jtt '*

17 {
- ; '. ;

[ . (2) cupplemental infomaticn in & se

i ,

-

to ' responso to info mal quscticts raiaad , p
''

.,

^c.~ e. - , .
~

* .>|| ,|k Y
'

19 . b7 AEC Ct322* "

. . . .
'

,

20 j 12. Supplomont No. 10 to Application fer 9/G/GS
!

'

,

'

at Licencco, consisting of:

22 y (1) updated financini and organi:zation ]
p., -

2.3 : data
i

! !

23 L (3) reviced pcccc for P3An To incorporato.

0'~s] 'S I corrections,
i

| |
'

|ji

5
|

|
|
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t Itcn No. Descrintion Data

2 Lotter frcn Roy B. Ganpp confirning that 9/12/03
\ /
''' '

s the revised pngc3 for PEAR cubnittod with
,

m 4 Supplcncut Ho, 10 nro to correct
.-

%

5 cona'Itic and nucarical errorc and do not
"

|

6 niter cubatance of the PSAR -,

__ ; ._

y 14 AEC lotter granting ispplicant's request 9/16/G3 >

^

_L: ,. .; ;-

i:P 3.',s for withholding fron public dicciocuro
- ? s-

w. . . c. ,:. , x-,1 , .

a ~ ..sy . -
..

-

9 the contento of lippendi J of Guppionant 33.;afgd r

: mm a . s.
4

to No 5 to the Prelicitary Safety finalynic ,e J ff' ,'- ''
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obl 1 MR. ENGELHARDT: Mr. Chairman, I believe that that
.

2 completes Item 8 on the agenda, at least tc the extent that I

3 have any further knowledge of what might be included.
' "

4 CHAIRMAN WELLS: Loes the cpplicant have anything-

5' to add?
'

o MR. JEWELL: No, sir. :
, , - n ,<

,

7 CHAIRMAII UELLS: Thank you very nuch.
,

. .
__ _

s,
ThenwecometoItem10ontheagenda, Item 9not(' '

8 ,

,r
':p.s

e! being applicable because there are no intervenors. ._ q g
.

- s .- a .-

..

to ' Item 10 provides for the statements by persons. 'O '

,.

33 making or desiring to maka limited appearances, i*
. dd.au..- - u. . .-

12 We have Mr. E. F. Wilson, the Director of the~ ' ""i '

.>

13 Division of Radiological Health, Arkansas State Board of,:_ Vd,..e
-

.,- x<
. . q q- Ns .

,
.

,

,''
"

14 Health', whE isithe first person to request'the opportunit[ fo 7
.

m .; 7- -

.
. ,a %

35 make a limited statement. 7'T
. ;,:;
.3 , .

sc
' We'will bs very glad to hear from you, Mr. Wilson.,

4. T.

xzxfw STATEMENT OF E. F, WILS0ll, DIRECTOR OF THE DIVISI0lf
~

0F RADIOLOGICAL HEALTH OF THE AR1WISAS DEPARTMFNT jto
.. . . .i.-

*
-OF? HEALTH.,, , G <. ' f'

to L ,
. .q,

,

s
4

MR. WILSON: Thank you, Mr. Chaiman .
. 7

'

20

! Mr. Chairman and members of the Soard. I am E. F.gg

.
w ;

n ,1 Wilson, Director of the Division of Radiological Health of 1

Q Ib |
I |

23 the Arkansas Department cf Health. My appccrncco at the pro-
.

, ,
,

I

I,, ceeding today is on behalf of J. T. Herron, M. D., Statey
.

-s
s

~I) Health Officer.
S'

25

_

|

-

.'|
;f
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.

1 The Stato cf Arhanans catered into an agratzent - -

2 with the Atenic Energy Co:rmiccion on July 1,1963, pursuant

3 to our Act 8 of tho'Second Extraordinc.ry Seccion of ifGl.
.

4 Au a result of the agreencat, the State of Arkansas assuned

5 all regulatory control of Sy-product, Source nud Specini

6 Huelcar Matorini in loss than critioni sasa quantitics.

7 The Inc e.dditionn11y Cecignated the State Eoard of Health -

: ,.. ; i

3 ac the control agency with the Division of Radiological ([
; - .m

' d:9 Honitl) rG3pOn31blo for the ndninistration of the prograu. ; 9
.

-

. ,-a. . . y
to The. Board of Hon 1th recogninen that regulation of }

~

t1 the conctruction and operation of utilin2 tion and',croduction..
c., , .,

12 facilitica in cacinded from the agrecrent; however, tho ,

_

13 Doc;d of Ucalth in.recponsible for the protecticn of the ;
-

C{ ~

.sfp
"' 1

) _

The @14 environcental crens. currounding any nuclose faciliti, .
3.y :

' ~ ~ '

; . ,

15 primary interest of the Eoard of Health therefore lies in
.

1G those on-sito oporaticas tint releace or cotU 2010200 radio-
,

/ -
, ~y , -

.

17 netivo =:ttorici to off-site aree.s resuldng in radiction
~

. 1'
to orpccure to'the general population.

It is tile'two-fold purpoca"of this statement to19

'

20 support the Arkansas Ponor 2: Light Conpany in their appli-

21 cation for a construction permit and to define theco apacific

"

22 recpansibilitics the Board of Henith will nscuna during

O 23 the constructics and opcationn1 phnso.of tuo facility. ~ <

24 As a hasis for support of the application, the,

25 Divi 31cn of Radiological Health conducted a public health

.

w

I



l 94-

:, , 1

ras 2 ~; - J |

1 annlynic of the plannod Ruccoliville Nucion:' Unit. The -

.

2 analycic included a vicit in April,1958, to the proposed
,

,

- r -,|3 cito by tho representativcc of the Divicica of 1>

|

g Radiolccien1 Henith and the Nuclear Facilitics Section,4

G National Centor fer Endiological Ucalth, U.S. Public

A ^

c Ecalth Service, in' addition to a staff rovior of the follor-

7 ing doct:tontation:. -

.

0 1.. The Proliminary Safoty Analysis noport,.
.x a.

-

.

- - p t

4+ ( {,s
, , .

'
si , t ,9 Volucco I and II, by the Arkanon: PcUcr a - ,f- , s. y .m ~

~

' i10
'

Light Cenpany. "' c |

. The Ptiblic Ecalth Evaluation of the Russell-.I..n[ .
'

11 2.
, ,, --c

|12 villo, Nucionr Unit by Nuclear Faci 11tico 7 ;

.-
la Ucetion, U.S. Public Ecalth Servico. Im@

, , , .
_ mt4 ,

% . . .

*;

.s. :. .:S -
, . ~

14 ': 3. Safety Evaluatica by the Division of .
Ma.v-

e
;;-

.
, ,

s
'15 ; Ecnetor Licecoing, U.S. Atenic Energy Cermission. '

+e,a
1G Ao a recult of this ennlysic, the Board of Hecith

: - Q w
17 hcs occunad the fc11ccing rosponsibilitioc: "

,
|

10 1. The design and impletontation of an Environ , )
t , L ;.

19 ental Surveilla'cco Prograa around the R'u.2scl7-
.

.
a. ,-

r

20 ville Huclocr tulit.
.

^

21 2. TLo developnant and utiliention of a Division |
_

n22 of Radioic;i. cal Health, Contingency Plan.

23 3. As specified in Act 383 of 1957, the -

M Division of Radiologien1 Honith cill rovion the

25 adequa y of precont Rulcu and Regulttionc andc
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-

- ,;%
.

,
,

,

f

1 tha Eoard of Health Uill initinto, if doomed "

2 nocccsary, any changoc to the Ruloc and ngulations to

3 adequatoly soot the abovo responcibilitio=, ,

g The Divicienc? Radiologicai Health vill imple-4

D nont the Environnontal Surv3111nnco Prograu during tbc
f

. , . ~

s construction phnse of the facility. The program vill bo # s
e

7[ designed to collect ned ovaluato a cufficient nunber of -$ g
_

u
b:- , .

.]ko samplos to octablish the bachground lovels indigenous '
, m_ei [.-

\
to the sito environ:i:,

-

NfN15 I
-

9
.

. - :m ~w n,

: - |W, L LC 9to ' Euphasis vill be placed on .b.5.t. net _licited to, tha; /
. .

s
. ,3 ..g

,

".8 .f:

critical pathways to can, io., aquatic biota, air and ni,1t.gm,f.;11
,- ...

-
_

a -

#>

e r a.
*

12i Sanpling locations and frog.ucncy uill.be colected in ,p3 -

*

|

13 accordance with current guidelinec. The Envirorcontal .
. ,. l
*

fV !
- < - " [ M; l

14
.

. a. . . j' ' ':L c j ,, c
- Survoillanco Program vill continue follosing the start.of s.il e

~, nee- -,'

:- 3,
'

15 plant oporation and vill bo updated in design Uith tho # fI
.

IG objectivo of verifying th3 adcquacy of the in-plant non 'w[ [
%''

-
, - a

_ 4
17 itoring cud sourco control by the Arunnsas peror and {
to Light Company in addition to the detection of abnorcal [. , -

4 s, . . ,
, _,

< .= . ;a . . xy .. .-19 roloaGoS[to the onvircncent. . J c ' M. ' ~ ? ,?; -

~. 3 -
~

..

20 ''Copios of the preposed Environnental Survo111anco

21 Frogrn=, nc roll ac the results obtained, vill to '
4

,

-

22 furnished to the Arkanans Decor and Light Ccepany and
-

O 23 other.interoated Gtate nnd Feden1 agencios on a regular
t

24 b:d.s , -

23 The A:innanc Pouer and Light Coupany should

.

e
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o y[:,
:

' ' ' 'rua 4 :
'

I furnish tho Divicica of Radiolegical Hesith n crpy cf th]

2 propcsed Cn-Site Environcental Surveillanco Progran for '4

3% raviot;', Additionally, the cutccquent results shculd bo , '? |
*

4 ' . . - -.

tg 4; furnished on'a quartorly basis,
_

,

"

5 The Division of nadiological Ucalth Uill contin-
,

-

s unlly review the need for additicas.1 curveillance taced on
, s

7 the data cbtained from the original programs; however,.in , f
a c.ug ,

.y@,# ;f

--

:.
_

o the event of n radiologieni enorgency, additional cur-
-~.

. , %; y-

0| voillance censures will bo instituted according to th3; Vg};f {
i

- . . _.-.,%.,
/ - t i |A :

10 Division cf Radiologicci Eealth Contingoney Plan. 5.P
ey

. ..:,., .

A Radiological Contingency Plan Uill be preparod ;;Q |'11 ,

{ c.mm +:.

12 by the Divicion of Radiolcgien1 Ecalth and will bo n'M.m.

.

. y

13 utilinod by the Departcent of Hon 1th in the ovent of a NA
C;, ,i, . -. ,p, c;.-c

. 4+
4

5 [Iyh,k''
14 radiological ocorgoney, Required pro-planning,

. if .;g :.

15 ccordination and testing,'in anticipation of all con- J':jp
. .

Is tingancien, will be cocpleted prior to the start of plant ~ s
e

j;':d
17 operation, S X"

:
to Tho ArLancas Pccor and Light Conpany hac agrood

,

,.

f % [ d ; . [. *.

to ccordinato with th'e Division of Radiologien1 Health ~ to"fd' _ato
.,

20 jointly define the conditicas, either real or suspected, b

21 that would require the notification of the Divicion of
.

*

22 Radiological Eon 1th, Additionally, the Stato Dapartnent

O !

|
of Henith will rotnin, on a consulting bacic, a physician23

24 .| uho has received r.peciali=ad training in nuc1ce.2 codicino -

@ G and vill coordinato with Iccal heapitals to insure the
I

.
,

1

l

|
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z-

;
I cynilability cf adequnta hosspital facilitloc. *

2 The Divicion of P.adiological Hon 1th has concluded -

Q ,!
, . , :-

in the public honith cnclyalo of the propoccd Rucco11v111e-

.

4
, INelear Unit that the condet:ction and eventuel operation

.
.,

- .-

E of thic lacility docs not reprecent an undue rich to the
.

c hocith and scfety of the general public. - 3

. ~

. . n. ..

~ '

. .. .

,

- 72.
_ * 's' - jg -

,.

* ~

2
, - . ,

.

. 4

**
e

, ,,

10 |.'
-

, _ -j M ' * ,- 4, .. , , - - ,

. t; _ g-

'' '~
-

, .,. .

:*-s ,

11 *J,*

*.- .

, . ,~ .g;% ... w..
, ,

'-
n,. -

1E '

15 'n %~ . ,
-

-|w) - . - 4,' , . f_4||h ,

.

-. , , . sIM .p 7 .

*
,

4 '' ,f* .<-
' j.

33 |
. < 3 :e

.

.m

.

10
2

.

[
,

=>

-t

17
1

1 -1Q * -
'

-

s h >

r.~
, h

.) _,
,

'

*
, f .g.1.9 i - ,

* w .JO
-.

n ~. y
-,. :,

G

.

.

i
"

E3
-

'
,

.

24 -
,-

j
|'

<
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.
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obl 1 CHAIRMAN WELLS: Thank you very much, Mr. Uilson.
:

y 2! The Board uould now be glad to hear t~ rom Mr. A. K.-
e

3 Suzuki, Professor of Medicine at the University of Arkansas.

#7 4 STATEMENT OF HOWARD K'. SUZIKI, PROFESSOR OF ANATOMY,

S UNIVERSITY OF ARKANSAS SCHOOL OF MEDICINE
.

XZX"C DR. SUZUKI: Mr. Chairman, Members of the Board:
. . c. . - .

7j My name is Howard Suzuki. I am Professor of Anatom t
,

8 at the University of Arkansas School of Medicine. 'And 1'am's I

. ,s -;
~

s
,

,
.

. %- 3

o also Chairman of the Arkansas Conservation Council which'I ? :.
m ,m-. .

10 reprocents a number of State organi:stions interested inithe''
. s
!

,

natural recources of tha State. -

'

11 ! .-

, . ~ . < . ,
. - ic

Thiswillbeahointstatementbetweenmyselfand12

13| Dr. Joe F. Nix,.who is Asscciate Profascor of Chemistry at{ f -

(sN, . . , = . . . i 7 ,fW .v' 14 Warshaw Baptist University'in Arkadelphia and also Co-Chairman~

fj|g.
. m

,

15 of the Soil and Water Committee of the Arkancas Wildlife '' , 4
- I Nf:,.

10 Federation. "

', -

i (,

!

57 The impending nuclear pc: r generation facility't'o

heconstructedonDardanelleReservoirvillaffectArkansa$h33

for many years ~to come. The need1for this facilit'y is noti,g

'20 questioned, nor would one want to' retard the expension of -

this industry. -

21

n, ..cdiation hazards from uncontrolled nuclear chain -

n reactions or the release of radioactive by-product: into the

i environment seen.s extremely remote.24

C.
-

\

E) 25 The effect of the dischargo of 1,700 cubic feet per

i
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1

- ~m . 3

ab2 I c cond of heated effluent on the econology of the Dardanslle,-

2 Reservoir remains unanswered. Since elevatisn of the enviro,n-
3 mental temperature and associated phenomena can be detrimental,

g

A 1! to the ecological systems of a reservoir, it is importantG . .,

,

- :. .

~

5| that the thermal pollution aspects of the Russellville nuclear
.

- . ,; ,

G; unit be considered. ' , , j
| ,.

,

7 As interested conservationists, ne have been in
. y. .A. .

.
.~

7contact with the Arkansas Power and Light Company and have(e.o
- g |t

'

m- ,
'accompadied representatives of AP and L on an inspection.tourl9 4j

-+ .y.; x;..

to of-an operating nuclear power plant in Haddam Neck, Q K
] .I'[ A<

g3 Connecticut. We have also observed the model of Dardanelle,' '

y. y. q.+ y e v:., .- ,

t2 Reservoir which has been constructed at Hydro-Science Engine'er-
u -,

13 ing Company in San Jose, California. h.li ~
-5 ~ |Y h -

.

v-~

*' "
_

,

14 |At this stage of the studie_s', the extent' and 'effect 1, ' , '

U}2[ jj" i-q;
.

. ,

_ .

of stratified flou which may be induced by the heated effluent |,15
Ttr

...r
is : has been Metermined by engineering projections and has not,be ~

j. - -

'
3

(a confirmed'by'the model! studies. Ifthepresenceofextsnsihe' 117
i

- ._stratifie|d flow should allow a high degres of recirculation,- .

g3
- . : ,

~

i,, . ,

, .
- '

.. . .
.

.
. ,

ID the resultino.termperature fise may be.in' excess'of predicted
.r - - 4 . . . < -

,

Th'e'effectof'an~excessivetemperatur5Yib'eoneven'~values.20
'

a section of'Dardanelle Rt.scrvoir could cause severe damage )21
|! &

|
22 h to the fishery resources of these waters. |. -

O'.
.f

!
_ 23 _

7t appears that the cesultc of the mouel study wil]J

24 be forthecming in the immediate future. Thece studies should

23 i answer many of the mmstions concerning the magnitude of the

.
. .

9

.

.

\
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-

..,

ob'l I temp 3rature rise, tha possibility of recirculation, and the

2 extent of stratified flow.
*"

v 4.'3 Past experience has taught that the effect of the

Q 4 discharge of large quantities of heated effluent into natural

5 water systems varies greatly from situation to situation:and

a that final judgment can only be made after operation offthe~
^

. -4
_

;

7 facility has begun. ' '

a. ;< -

~We believe that Arkansas Power and Light _ Comp'any.; j'e
, ... : e.,'

.

s.gs

d has-thedesireandmeanstoconstructthispower. genera $ ion (Uh. i
a a . . ., g . q.

to facility in a manner which would mininize the detrimental % fb
, . ;3, .

11 fect of the heated effluent. ;, dD . [
w.7eg; w., . .~, , ..

;2 In his ctatement delivered to the Conmittee bn" 4
. - ~

- *

13 Natural Resources at the Southern Governors' Conference''fi; W- -

h . -

.

"Sciendl$[$N [14 earlier ~this year, Governor Rockefeller stated:
~. Qd;iS <

'~ ^ '
~

%:t "y "-, ,
.

+
. s.w. w

ts capability,' economic values , and aesthetics should be bal'arideil
+

.s

to in.the relativity of pollution [,p"
. . .

,

. :.*:; -

..

17 ke w5uld like to stress the importance of the' deli-
4 .

3a ' cate balance of the econological systems in Dardanelle Rener-
f% a,

jvoiras'abasicnaturalresourcewhichpossesseseconomicas7 i19
, .

.; <-
.

20 well as aesthetic values. [
'

We make this statement in spite of the fact tlia* we23

do understand that the Atomic Energy Commission he not had;22
n

23[ authority in this area.
I

1
-

no . Thank you, sir.
e\

c ;

~J CHAIRMAH WELLS: Thank you very much, Dr. sazuki.s

r

i

^t
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* <s1

W ..

eb4 1 As.~you have pointed out, the Commission and this.,

2 Board does not have jurisdiction over thcrmal effects, but
'

S we think that it hac been uceful for you to make this stan--

q

Q 4| ment and we are glad to have it included in the record. j

1
-

0 Mr. S. Ladd Davics, Directer of the Arkansas

s Pollution Control Commission, has asked to make a limited
. .' y ,. .

7 appearance. .'
46 y

a We are very glad to hear from y.ou, Mr. Davies. , 7.f. . .,
s y

[ t*L '
*

,

x x:a. i - STATEMENT OF S. LADD DAVIES, DIRECTOR, ARKANSAS' y 3)s r

, s,; .-, .

, ,

to
~ '

POLLb"fION CONTROL COMMISSION:
' $/ 41

%
| . f

g; j MR. DAVIES: Thank you.
- . m; a

~ ~

.

i # w . y .. n
~

'

. . ,

i ,
. .

12 ! .I am S. Ladd Davics, Director of the staff of the,
. ,

. 4

13 Arkansas Pollution Control Ccmmission. .I would like to reado
a - R'

; _ >
14 this into the hearing. ,' ; :.E. '-

, ,
,

s.~t'f? ,

3 Secretary, United States Atemic Energy Commi'esion',
'

|
- < >

,

'.T1a j.- . Washington, D. C. ,
1, ~

7 I N. '',<
.l' s' -<

. ^

17 | Dear Sir:
.

+
As Director of the Arkansas Pollution Control Com b.33

. > u.
missiou'I wich'.toieport on the status of the application ofto

.

~ Arkansas'PowerandLightCompanyforadisposalpermitfor.itf20

nuclear plant to be lecctcd on the Arkanses River near21
i

22j Dardcnolle. Under the Amenscs Water and Air Pollution Con-- -
'

0 (
n[ trol Act it is required that a pcrmit be obtained from the

,-

r
33 ;

'

ComT.ission before any effluent io dischcrged to any of the

25 waters of the State. Thus, the Commission must approve the

..
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Ib.O '.,.

ob5 l proposed treatment or disposal system before the system is }
2 constructed and the effluent discharged. Detailed engineer-

3 ing plans and specifications must be submitted to the Commis- ~

g 4 r' sion as a part of the permit applicaticn. -

Pursuant to these provisions of the Arkansas WaterS ,

0 and Air Pollution Control' Act, AP3L, on November it;, 1967,

y submitted to the Ccmmission its cpplication for a disposal ~
'

. ..
;y d, -

a permit for the proposed nuc'. ear plant. Plans and specifica- '

. W .,,

o tions preparec. by the engineering firm of Bechtel Corporation 1

to accompanied the' application. .Escentially .the app 1* cation ' V' h

'_ . s
gg seeks approval by the Commission of the proposed method of, .

nu. r a.. ..

' ,y:,
.

12 handling cooling water which uill bs taken fron the river'in

4,: '

s

13 enormous quantities, run through the plant for cendenser cool-
h ,i '

?
.

_ -
"

. ..-'7
14 ing, and'then discharged'back into the reservoir., _The valuee'

,

.c L .
'

, _
, 3, L %g

15 of water will be in the order of 1700 cubic feet per second. ~ -

' ..; I

to The pollution effect to be avoided is the elevation of the

.75,.

g7 normal tenperatura of the river to a level which'might have gg
I-

18 adverse effects on the ecology of the river and on the use of
. . . c :

the water for other beneficial uses; f'y j| ?
'

39
,

< -

~ ( n, . ,

20 The Commission promulgated Regulation No.i2 estab--

21 lishing water quality criteric for interctate streams on May~25,|
- 1

1967. These criteria were subsequently approved by the Secre- *3

g tary of Interior pursuant to the provicions of the Water

gg Quality Act of 1965. Regulation No. 2 contains the followingi

25 temperatur criteria: '

.

All

a e
'
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. j; . .s.~,

x -

ob6 I " Temp:ratura -- The may.imum temperature
'

..

2 shall not be elevated above 20 degrees Centigrade a

' ' '3 in trout streams, 30 degrees' Centigrade in small-

g mouth bass streams, and 35 degrees Centigrade in4

5 other streams. The temperature of a stream as s

c determined by natural conditions'shall not be in-
'.c. ~

7 creased or decreased more than 5 degrees Fahrenheit - . , , ' . .

0 'by. discharges thereto."
'

#;
:,; a

e, .g4 ik(**a "

9 The follouing p icions of Regulation No. 2 are.alio'-

-

.F.h: M A:
.

,

^ *rto pert:Lnent . Again quote:
. .. e <-: -

,

- s; M-

1 "The water quality criteria herein con _.c ~Q j
;y w,. s.

I
'

12 tained shall not be construsd ce permitting any ch
-

-.
.

13 waste astnabic to treatment or control to be dis- 3..],j,.

- w. ,gg. .

- - -
_ '

14
- charged into any waters _of the State of' Arkansas 4M f
i -.

,
- yq ;i

, ,
.

. .
. m ...

-

15 |without'reaconablo treatment of control. Tha ~ . [,. ,

ts Arkansac Water and Air Pollution Control Act pro- }} |
_.

. : ay17 .vides, among other thinge, that it chall be unlau- P t

to ,
ful for any person te discharge any waste into any - -

-.. - . .w,

i ,a uators of the State without having first obtained
. $

'

gg
,E;. 4- . *

. . ..

'a written permit from'the Commission. A disposal ' -20 -

21 Permit may not be iscued unlecs there is submitted

22 to the Commission plans and specificatiens for a -

23 .dispccal systeu adequate to treat or control the

24 wastes co as not to cause water pollution ac defined

25 in the Act. Such treatment er control must be

1
i

#
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]'

. - . L..

c
, ,,

- s .. ,.-

ob71 consistent with the state of the art and best practi- C,l_ 1
. -

2 cable industry standards, the minimum requirements '

~'

S being secondary trettment or equiv& lent, giving'due
-

g regard to the quality and flow of the receiving
-

4

5 waters, the present, future and potential uses of
.

o such waters, economic feasibility, and other rele-

7 vant factors."

~
'

.
. ,_L ,

o ;Following its submission and e:ctended study of. the~ Ji

0 APSL waste disposal application was made by the Commission ;
+ g .. . ~ , . . . .

m . -

Conferen' es were held between' cur technical peopfe * ' [to staff. c

*
31 and those of APEL and Bechtel Corporation. As a result of s

"

oyx. ,

12 these studies and cooperative action, the application and plar s

.

13 and specifications were modified by AP5L in various respectsj
,

_:.- - ,v: W.y a
'

14 ' calculated to improve ~the'dieposal arrangement, that'is,*t6$$ 1,:. c ; y . we..
. . .

'y p1. - -

. -

13 improve diffusion and dissipction characteristics in the- r
'

ts receiving stream. The amended plans cnd specifications'are
~

_ _ - , .

N

17 ' still under review by the Commission staff. At our suggestior
,,,

-

,

.

gg AP&L has caused to be constructed a working model to test.the

|9, f. :qy

33 conclusions reached by .Bechtel Corporation ac to temperature,'. 7
+ .

diffusion ~oftheeffluenh, currents, and so forth. The-mods) $3,

|
| is being built ancI constructed by the Hydro-Research-Science .~

21
! .

..

g' Company in San Jose, California, and 2.t represents a cost in S

23 l. the order of $125,000.
~

Studies of currents and diffusion of the effluentu-,
,

g3 in the receiving stream htve already been initiated and
_

:!
U -

.

k.
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- ,z..,
-

_
_ ..: :.

ob8 3 members of the staff and the Commission have observed the
.

p 2 model in operation. Temperature studies will begin in about
4 3 60 days. -

- -

Q Should the conclusions of the Bechtel study be
w. .. ,;

G confirmed, then it is probable that a disposal permit will bef 4
. ... e'

'
-

issued by tho' Commission based on the plans and specificationi
^

o ,
,

w . n .n - -

7 recsently underfsubmission. However, it is also probable thai -

_

+{% ,,,,,

the permit will'be conditioned upon meeting specified per a.;q" y.-
~ vc

ni
9 formance criteria so that, if .in actual operation the' perdisri--

a -
# /- 3 7.-.

'

ble temperatures, for example, are exceeded, then APSL willjb,'e.'
=,a j.:.: ,;'W '

.

10

[>Y
it required to make such changes or additions as may be necessarr.

.-w i -|hC. l' ' '
~ -

to meet th,e crNeria. _ M+
12

1
This means that the. system initially constructed ~cns13 ,:m '. ;

. p ,- z. , .x, w.
,

Jbe so" designed as to' permit' changes and additions which>willE
,

14 . m .: -

;gg- , - -

meet .th'e criteria. 'AP&L has indicated its willingness tofmak a'
'

13
'

..

such changes and additions as may prove necessary in actual :-
to| ~- 2.

>

17| operation.' In this and other respects, APEL has cooperatid"~

e
~

with the Commission and recognized its obligction to handle
in ''

. . . ,.- .

,,9-*'

to - -its cooling water so that it will not, degrade the qualityfff,ng{
,

, .

3
- - -

;

of the receiving waters and prevent their use for otlier.begE-
^

20
. , , , .,,

ficial purposes. -
-

21

The Co:r. mission h s and uill continue to furnish" Q
-|& Isuch relevant information concerning this matter to ther
f

Secretary of the Interior and the Federal Water Pollution.m ,

'

Control Administrction as they may need to discharge their33

.

!
'

__ o
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.
, . ,

.

ob91 r:cponoibilitics under tha Federal Water Pollution Control !

'|
1 Act.

'

,

:I In conclusion I can report that considerable prog- j
.

4 ress has been made by the Commission in processing the appli-
,,

5 cation of APSL and I am optimistic that a disposal permit will

G be issued in due course which will, on the one hand, fully ;.'s s,..-
'

7 protect the quality of water and, on the othar, permit this

a great plant, with all of its economic and social benefiti, to
':| .,;

'
9 be constructed. s . *- ,.

-.: - ~ ;
*&

t , q'O. Q}
.

::

to Yours very truly, S. Ladd Davias, Director. -m-

:: L.

11 CHAIRMAN WELLS: Thbnk you, Mr. Davies. .s .2
. - n . ,7; u

12 Again I will emphasize that uhile thermal effects

!.
13 do not come under the jurisdication of this Board, we are . ,

.,

i
very glad 'o'use this~ hearing as a vehicle Eor thi;_efg :.-

+..

t s xcellentj.';14
n a .; t

.

.. ;; 3.

15 statement by Dr. Suzuki and Mr. Davics so that the pulilic.in, '

o

thisareawillbeinfcrmedoftheprogressmadewithrespec{ ,
IG i

17 to these items. 6 h,

'

18 That completen now the statements by persons de-
.

','

siring to make limited appearances, and we coms to the matter,, ,,
a

3 of identification, and swearing'of applicant's panel of

"
i principal witnesses.21

|D y u desire to identify ycur panel at this time, q22

7 Mr. Jeucil, and hava them tworn?23

8 MR. JEWLpL: Mr. Chairman, one of the witnesses24

25 will be Mr. Coen, the Chief Financial Officer of the ccmpany,,

,

|
.

L
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--
,

obl0 1 who testimony is not germane to that which the panal will b2

2 discussing. Mr..Coen would like to get away frca here if it{ ~-

3 possible, and I uonder if we wculd be por:aitted to put Mr. Coen '~

g 4 on the stand at this time?
,

5 CHAIRMAN HELLS: That is agreeable to the Board,

'

c Mr. Jewell.
.

7 MR. JEWELL: Mr. Coen, will you stand and be sworn,
.f,z

a please? "j -~ p( '''-

4.>-y.
.

' ;EM 7'9 Whercupon,
. Y '.; fyi';.y. .

,

.g 3 . y
A. B. CCEH' bi!m 7cuto '

.,; . ,;; #
.. e. v

11 was called as a witness on behalf.of the Applicant and, having! "

.,. . 4.;1gy,. m

12 been first duly sworn, was exanined and testified as follodsif '

w

13 DII1ECT EXAMINATION N g',
f+.kra;n s . , - ;,

^

7,7, 'BY-MR. JEWELL: .- WRffi I.14
'' * -

.o. <
- | - ." % ;% , ' ,

,

I
,%.,,. ',,

. -
. r .4 4 ,

-

- s

15 Q ~ Will you please state your name, ~ address, and posi--
,

13 tion with Arkansas Power and Light Company? I;
c. -.

- ,:
, , . .

17 A' I am A. B.'Coen. Ely business address is Arkansas v 'i C

j
Power and Light Company, 6th and Pins Stract, Pine Bluff, . -to ,,

w4
_. 7,

Arkansas.'4;I am Vice President , Treasurer and Secretary of.; {, IT
- ''' i, t ,# ;j. s

19
'

"
o . . ' . 'Arkansas Power and Lignt Company. -

20 .

Q. Mr. Coen, please describe your background in educati m33

and experience which qualified you to occupy your present22

@ position.
-

3

A I graduated from high cchool in Missiccippi and from24 ,

n -

25 Bowling Green Busincon University, B:uling Green, Kentucky, an d

i
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_

i11 1 have ovar forty years c):perience in the Treasury Department of-

. 2 Arkansas Power and Light Company. 5

s

3 Q Uhat is the nature of the buisness of Arkansas Power

({} 4 and Light Company?

5 A The company is a public utility engaged in generat-
,

.

ojing,transmittinganddistributingalectricpowerandenergy'
, .;, - .

7' for sale to the public, primarily in the State of Arkancas. T
.a

a 1,,
'

o Q Will you please summarize the extent of the opera- - ,i

.
-

-
., _.

O tions and facilities of the company? - -t ,xb"

.-.

'
,

,o -

+ .3 [.] '"i,

30 A Arkansas. Power and Light Company owns electric , '' j;
"~

11 facilities in 61 of1the 75 countics in Arkansas. tThis area in
. - ... . , .

'

33 clu as approximatel'y 18,200 equare milce and has.a population

33 of about 1,150,000. The company serves approximately 3.50,000}g)_.s
*

.

) u. F R@>
,.

'-' u customers. It supplies. el'c'ctricity directly to retail cu'stomery
e dWe '

.
. . , .. >

, .

a ,c ,

!5 in 231;. incorporated municipalities. 'It sells power and energy {
w.

- - 2.
' ct wholesale to 18 customers. '

.

10
| -r

,

i . 7. -

| The peak' demand on the company's system in 1968'was] #717

13 1,927,000 * ilowatts, which is an incraase of 12.7 percent over. c

, ; ' |.: ,

the maximum experienced in 1967. In the five-year period ended-gg
,.

. ,

3- ~

Decemb5 31st, 1967,'the company experienced a" growth in cnnual. ''

23

,, gross' electric revenues cf approximately 41 percent. During ;
_c.

t
l' the same period of time, the average annual kilowatt hour sales %

,,

!
""

,e. n.

23 Per residential customer increased from 3,083 kilowatt hours

34 to 4,695 kilowatt hours, an increase of 52.3 percent. '

( 25 Arkansac Power and Light Conptny's properties at the
.

,

d .

-

.
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:.f|
t a; L

.e. ,

EBL@l2 end of 1967 included approximately 3,336 circuit miles of , ' ,
,' l,

~

2 transmission lines, of which about 3,315 miles carry 100,000 , (|g
y ; 1

E '' 3 volts or more; and approximately 23,000 miles of distribution )|
. ~:

'

4 lines. The company hcd 168 distribution substations with rated
. .

5 ! transformer capacity aggregating 2,683 88Glilovolt-amperes. 7,

w

s At September 30th,1968, the total inctalled gener'at--

7: ing capability of the company *.ecs 1,717,000)ilowatts, consist
'' w . b.

a -in~g of five steam electric plants with a total installed
, nng
ge

, - . . . . .

-2 z: ,

3 capability of 1,642,000 kilowatts,itwo hydroelectric plants.. & ._.
' ~ ,v| q g ;'t, . . - , .,

to} - MM1with a total installed capability of 69,000 kilowatts and
. ,5 m.

dieselelectricunitshavingatotalcapabilityof6,000 kilo-hg,. "
33

... g,4 A|
~- , . -

., .

I

12 watts. The company nou hac under constructionanadditiona1{
13 steam electric generating unit which will have a net capabi.litp .

'
-

C'/
.

-
s ., :sm . - . .

0 m;g s-,s
~

., C't.4|M
.-

3d 34 of 530,000 kilowaits when it is completed in 1969. 7
. | ;- 3 gm,..

15 Q Mr.Coen,'willyoupleaseexplaintherelationship(
w a. ..^

1G between Arkansas Power and Light Company and Middle South? T ;
:' --

17 | Utilities, Inc.? I [ ]
,

. . . .

| .-g-L

A ~ Middle South Utilities ic a public utility holding'go
:n~ ,.

a
, ,/ m.

_ _
y

19- company. It 'does not have any utility operations of its own5_ -
,"
/

. .

'

-/g '

. .

It owns the common stock of its four principal operating sub~-20 .
1

sidiaries, Arkansas Pour and Light Company, Louisiana Power
21

and Light Company, Mississippi Power and Light Coapany and 122

Neu Orleans Public Ssrvico Inc. Each of the operating com-g

! Panies is independant of the othera and provides its own24

25 financin g, except that Middle South buys the common stock of.

.

l
d

.

.

'$



i LAU
|

., ,

< ~ 1-

.,

cbl3 1 cach company when additional common equity funds ar:: necd:d. |
|

2 The four companies do, however, plan and operate their

3 I generating and transmissic.1 facilities /ery nuch as if they
,

4 were a single integrated system. This enables each company to

S[installleargerandmereeconcmicalgeneratingunits'thanwould
!

0| be possible if cach acted separately. For example, when.this
g j. -. - -

7 nucicar unit is completed, it will represent approximately.27
,

[ :- h -

o' percent of the total generating capacity of Arkansas Power'' .y-

,w,
,

si and Light Cor:pany, 'but it will be only about 9percentofthe) F
q 'fp b- ~

to capability of the Middle South 3ystem. -

, ' ' , ~;
f

33 | Q Mr. Coen, what are your responsibilities as Treasurep

|
- .s .. # A

of Arkansas Power and Light Company? - '|12 :
|

13 .A As Treasurer of the Company, I am the chief account-
I';

_ _. . - z,ji 1
,~

(./ 14
,

ing and financial officer and am responsible for.the prepara d Jr

. .
. . |

~

=ih .

gg tion of the operating and cash budget, the custody and, dis-;

10 I
bursement of company funds, and the raising of both short-term

i .
.

17 i and long-term capital.
, J*

Q Are you familiar with the accounting procedures'and
~

to
-

~ '
,

.

.

19 , the books and records of' Arkansas Power and Light Company in,

. ,

,

, - .v

to| general and particularly the financial statements filed in the
~

!

| company's application to the Atomic Energy Commission for2
t: .

I22 .{ authority to construct and operate the P.ussellvilla Nuclear a

G i Unit?23 ,

.!

24 } A Yes, I am. All of the financial books and records

25 of Arkansac Pouer and Light Company are prepared and kept undo
.1 |

II |

|

.
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,

obl41 my cuatody. Th2 financial otatom2nts filed with the Applica -

2 tion to the Atomic Energy Commission ware prepared under my

3 supervision and were taken from the bocks of accounts of

Q 4 Arkansas Power and Light Company. Thete books of account are

O ekpt in accordance with the Federal Power Conmis,sion's Uniform

o System of Accounts and accounting procedures prescribed by'the" '

,, . . . . . -

7 Arkansas Pablic Service Ccamission.

8 I am familicr with the finar.cial statements and' f' ]
, . 3

statisticsfiledwiththeApplicationincludingthoesewhied[Wf
9

-3;

are embodied in the~ Company'c Annunt Report to Stockholders-ff;,;to
,

. z -

11 for 1966 and Annual Report to Stockholders for 1967. . " *
,wym

12 Q Do there financici statements and statistics prisent
,

a

fairly the fincncic1 pcsition of Arkansas Power and Light Mom--g13

M4
u.]MU'

-

.

34 pan as of the dates which they respectively bear? '

;fS y i
g

- .. J :. ,

15 A They do. ' OW ;
.

10 Q Has there been any n.aterial chango in the finan iab
a.

. ~J
17 condition' of Arkansas Pouer and Light Company since July 31, [

sv , . .

13 1968, the date of the l'atest financial statemente attached to'

~ th'e Ipplication?
, n< |) . .}

, .,

gg

A No. Arkansas Power and Light Company's financiad'39

condition is essentially the same.21

Q Hr. Coen, what are Arkansas Power and Light Company's -3 ),c ,

': n

23 estinated conciruction budgets for the years 1968 through 1972, j
I

i

|

inclusive?24
,

,1 A The company's budgeted conctruction expenditures for25

:
-

,

|

. l'



-

112
' . r

ob1SI the fiva-year pcriod, 1968 - 1972, including the cost of nuclea.7
' "

2"'

,
fuel, are as follows:

- )
J

3 1968 0 52,202,000L ,

t

I4' 1969 63,700,000
'

-
,

5 1970 72,744,000
*

a
, .

6 I 1971 111,706,000 -

|
.

y ..-
,

7 1972 50,060,000 ;

8 It must be understood that these construction budgeIt3
- c, e <

.. '''b..

D are tentative and'must be accepted as being subject to changa.'! ~

5 .|b* t.
'

to They do, however, include all of the major items of property;p
g .-.

11 which we now expect to construct during these years. ). _ ,

-

O.:c . 8. >- ~. - .- - .:

12 Q Will you stata how Arkansas ?ouer and Light Comp'nya

is plans to finance the construction of the Ruccellville Nuclear . '

:.
~ ~

dW[, ;..

14 Unit? . . ;. W;8
0 ^

' -' q ;- ;
'

'' A Arkansas Power and Light Company expect.s to fin ~anc13 -

; ;,

is Russellville Nuclear Unit no an integral part of its nornal' ..'.-
. , . .

.-. .
~

17 construction' program'for plants and necessary attendant facl E *

lities. This will involve the use of funds internally generatedto
3, . J.

. a .

w: . . .

andfundsderivedfromthesaleofvarioussecuritiesinthej,10 ,
,

carie ' manner as is done with conventional plant facilities ~ -.
'

no
-

and additions.
'

,.
~

Our present estimatec indicate that the construction <22

@ 1 costs for the nuclear unit, including the initial cost of fuel23

I will be $169,000,000. In my opinion,b2 ed upcn Arkansas Power -

n.
'

,

I
and Light Company's past record of earningc, depreciationg3 ,

.
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7

obl61 cccrunis, and cash dividend distributions, and accuming the
6

( continuation of the current level of earnings, it is reasonabic2
!
'

3 to expect that a substantial portion of the cost cf this unit'
'' 4

will be provided by internal sources cuch as carnings and [, -O, 4

5! depreciat'on..

i

6 Furthermore, it is my opinion, that in view of ')e '

7 size of Arkansas Power and Light Company'c resourcec, the
,

o strength of its financial position, its earnings record,-and
'

; ,r,

the regcrd held for its A-rated bonds cnd its preferred' stock [,
-

- +f A w y

99 in the financial markets, we would expect rht: the company. ~
, '

n
g would have little difficulty in celling sufficient occurities

ce- ,

12 n the form of preferred stock and firr,t mortgage bonda, or - .
.

whichever. type of security would be the most prudent at the tim 213__.
: s .

.,
, a <sx,)

to provide the remaining fundo needed to~ finance the codtimhf[ ~34
,

,
. , f v. 2

plated nuclecr plant construction. ~ ''
-1u. -

?,

,3 In addition, of course, we will from tima to tima
4

- + ;n . ., -

17 sell additional comt.on stock to Middle South Utilities when'tha :

method of financing appears appropriate. The amount and ' type

of securitics.to be issued cannot'be determined et this time'
~

19 .

i
The proper type of security and the proper amounts of securi- |

20
,

1

ties will be issued from time to timo to maintain sound capi-
talization ratios. 5

(h) Q Hr. Coen, can you state the facts which sculd most7,

strongly reflect the fact that Arkansas Pourc and Light Company24

( ,) is sound financially and has the financial cualifications to,
65s-

,

.

_
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1 111
'

Gbl7I cCnstruct and opOrate the'Russellville Nuclear Unit? -
'

2 A The first mortgage bonds and sinking fund deben-,

8 tures represent approximately 58 percent of the total capi-

talizationofthecompanyandtheproprietarycapitalrepresebre4

5 appro::imately 142 percent of the total capitalization. The

C numb er of timoc interast uns earnad after %deral ir.come'

. ~,

7 ta:tes for the 12-month period ended July Slot, 1968, was 2.65.

e The number of times total prsferred stock dividends were earnec
y% r

,

,.c'

s during the'same 12-month period was 7.77. The company's cur't
-

*

_ ../ , a .,
.

10 rent Dun and Bradstract credit rating is AaA1. Moody's In- "-
_

11 vestor Service rates the company's first mortgage bonds as' A*
, ,

, .v. . . (#
n

12 (high-medium grade). f
a

13 Q How would Arkansas Pouer and Light Company finance::
> -

~ 1". dpNdiT
v4 [ a permanent shutdown of the . nuclear gancrating p,lant? i.p O S i

.

_. L ~,:4 Q;
15 A I have been advised by our Nuclear Project Manager

ye that upon the company's construction and operation of the
'w1

37 ,

Russellville Nuc1 car Unit pursuant to the conctruction licence
.

^

p . .

to < to be issued .by the Atolmic Energy Ceniscien, the plant will
'

.. ? - . - f.g

be safe'to the public ac required by the Atomic Energy Act.., ,to
.. . . <

.

.

Therefore,whenthenuclearplantisultimatelyshutdown','the[ ~20

l
relatively small expense that will be necessar;; to continue -21

; . ,

gi the cafe condition of the plant uill b2 so small with refer- -

g once to the annual generalrevenues that such e:cpanditure may bc,

24 readily financed by the Company either through internal cash

generation or as a part of a normal permanent financing progra,n..::
,..



.. .

. -115' -

s o ,

ebl83 Q Mr'. Coen, would you briefly detail for this Board

2 the plans for, and the present status of, Arkansas Power and

D Light Company's efforts to obtain all required property and

Q 4 liability insurance for the Russc11ville Nuclear Unit, as well

5 as for its nuclear fuel?
.

o A The insurance scetion of our company has been _

7 thoroughly invcstigating this insurance and has been consult-
.

O ing with Rebsamen and East, Inc., of Little Rock, Arkansas,.: 3,

,
.

g
.-

. .w-. - .c

9 who will be our principal agent and consultant on matters per- 7
. .;. ,,7 9~ - . . , ,

to taining to nuclear liability and nuclear property insurar.:ei .
'

.-

. ' . .y.
n

a
~ ' '

33 for this plant. -

:~ 1 .c -
. as :: .a~

.

12 . Arkansas Powcr and Light Company will fully. comply'

with the requirements of the Atomic Energy Act of 1054,fas_ C'
.tla

O ,4( .

34 ' amended,|.andEthe applicable Rules'and Regulations ofithe. Atodi :
'

'

,|g/@ ^
. . |,. : -'

. >.

33 Energy Commission. 4 - ' v
'

,,;,~

As a condition to the granting of the operatin{.[ -

1G

~ %;.5 3 . . ,
, *

17 . license for the Russellville Nuclear Unit, Arkansas Power and'
I

Light Company will purchase nuclear liability insurance and'' .la
. - 4

nuclear property insurance iri the amounts of ~ $74,000,0005and"
~

_ gg
< , ,

- 3,e m .
t

$ 714 ,00 0,00 0 , respectively, from the availabic nuclear insuranc a20

Pools, or in such other amount or atecunts ac may be lawful21 ,

at the time. . Upon delivery of th: nuclear fuel elements to; -

22

23 the plant site, but prior to their bring loaded into the react ar.

2,5 Arkansas Power and Light Ccepany uill purchase nuclear liabili -

,

-- 25 ty insurance in the amount of $1,000,000 from one of the

!

~
,
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.t.-

_

obl9 3 cvailablo nuclcar incurnnca poolo. *

,

2 I might add that in addition _to the foregoing

3 nuclear insurance which Arkansas Pcwe and Light Cocpany will

Q 4 purchase, it will also enter into an Indernification Agreement

5 uith the Atomic Energy Commiscion for the protection of the
.

o public in the amount of $4fS,000,000,'or cuch other amount'as
- .

71 may be prescribed by lau. J
l,

x
> - ..,

, .

. .. 4 1

8! Q- In your opinion, can Arkansas Power and Light ConP W
. .u z,

S..
..

u-

pany; finance the Russellville Nuclear' Unit without jeopar'did-f JO

. . s ,4;x s7x.q: . %
- -

10 ing the financial integrity and structure of the company? VW h
..

*, M

# </t
11 A Yes. . Construction cf the Russellville Nuclear [. .A

-m - , , r . . .,gyaQ
12 ; Unit can be financed uithout any materici adverse change in' '~

i .

-t.

*
" - f$ hk[/:

;n. @13 the financial structure of the company. -

?

14|
~ f . . ,. , , . .

.Q~ Hr. Coen', in your 'cpin' ion ~, does Arkansas Power [And( .?
- - ? . . 9 Q3 g,

Light' Company have now, and is is reasonable to assume't$di 11
'

13 ., p ;.

Nwill have in the future, the resources to construct and o'p5 N13
. - v

,.a "y

ate th$ Ruscellville Nuclear Unit in an~ appropriate manner ~17 4.

! .

s
.

..n
and to pay all charges and expences therefor? { ]to

4...

A~~ Yes. I'have become comewhat' familiar uith the i( $'

-
39 e g: , ;

na'ture of tic company's 'new type nuclear generating station,'
~

gry
.3 -

together with the expenses that will be incurred during its: ,

21

construction. I am confident that the-company has cuffi- ' (-22 -

h 3 [
. . .

23 cient resources to carry out this enterprise. ;,

a, Q Mr. Coen, are any of the officers or directors of.
m , .

25 . Arkansas Power and Light Company either residents er citizens
o

-

;; ,

.

f

r 'f

* ' ;'-
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eb201 of a foreign country? <
,

2 A No. They are all citizens cnd residents of the '

;
<

3' United States. *

@ 4 Q Who otins thc controlling voting stock of Arkansas [
s Power and Light Co,pany? i

c' A' The only class of stock of Arkansas Power and Light -

7 Company which has general voting rights is the common stock. ,

G All of this common stock is owned by Middle South Utilities, , .i
1

9 Inc. As long as we continua to be a subsidiary of Middle . <i y
- -

3, - 3 .#
'

'S)

to South, that company will ovn all of our conman .3tock. "'

.Z'
'W@

11 Q Arc any of the officers cr directors of Middle . 'i
| ty, .,

,
'

! South Utilities, Inc. residento or citizens of a foreign
'

tg

h
A

13 country? ,

k .

They are all residents and citizens..of the'L" ?14 K No . .
. . . .i " Y~' '

.,

, , :. - ' - y, L:
'

is United States.
.

,

i

8 10!
l

-< - +

|
'3; -

;,. -

,,

17

i .

I6 ',
,.

'

,

g g - ;. '
A %* ,'

-
,

,- 7 ,

I.0

21

0.2

b I:n

bIA

@ I
%

i

|
|
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1185-rac 1
1 MR. JEUELL: Thio cenclud0c Mr. Cocn'0 dircct , - .

,

-

'

2 tactimony. '

s CHAIRMAN UELLS: I!r. Jone11, do you desiro to

.

4 havo ycur other ritncccos c7orn at thic tica?
.

5 UR. JEUL'LL: Yoc, cir.

Will thore be any croco osanientica of Mr. Coon?e ,

| : ._c . ~
.

y CM IRMAN FELLS: Doco the regulatory staff
^*x,

.a dcoiro to nahe any crocs cracination? J.g
3 .

g liR. ENGE1EA3DT:
. Mr. Chcirmu, the regulatory- ,13ir 4

.
.e- re-

.

to staff has had available the prep::. rod tentirony of Mr. '

.t F.
'

' : ;..

: Coon which Mr. Coon road into the record this corning -[[k-. a. , e w. . . . - ,.

12 and hac had had an opportunity Inct oven to revics this '

' '. ,

is and detomino that it hac no croac cunnination questions
Q,V) . .

.

14 to raico of Mr. Coen. . . .; M
~

s .w. 3,. ,; ,

> ' [y; ; .
.

- - - - . _ n ., y . \
~ '' ;% )- |

15 CHAIRUAN UELLS: Thnzt you very cuch, ~ F4
_ - ,

Mv.
is

~

May to proceed to your other witnoccco. 4

17 MR. JEUELL: May Mr. Coon be c=cused?
..4. li i.

,. , .
..

# C

to CHAIRUAN UELLS: You are excused, Mr. Coen.-

,

, . - , ,,

is Thank ycu very a:uch., 'N '+ ' '

i . .f: '

'

20 . (Uitnecc excused.) ' '

21 MR. JEUELL: The prienry panol of witnessos for

22 tho applicant will be composed of Mr. Earlan T. Eolnes 9--
,

O |

|

23 will thecc genticcen stand and co:no forward to thoco sects 'l
1

,

P4 ! hero.

@ is CHAIRMEN UELLS: Will the contlecen who co:tpoce
.

%

.
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*

I
the panol of witncsses plenco cono forward horo? ;

*
151. JCIELL: Mr. Chairann, the panol enncicts of

8
nr. Earlan T. Holmes, Dr. Kno M. Ercon Mr. Jacc3 UcFarland,

h lir. Robert E. Un:scher, Mr. Willinn n. Smith, Mr. Ihrecy
4

-

5
P. March, 21r. R. Pnul .3chnitz, Mr. 2:ranrd U. Uchi.

O Uculd it be approprints for all of thece gentle-
,

7
con to be onorn at tha anno timo? - ,_ ,m

~
;s

0 -

. , " ~-'CHAIRUAN WELLS: Yoc. - s ~

>il 'f.
9 'Nor.thatyougentlenenhavecoatedyourcelfin-jy,,j

~

,

. . . . ,

10 ' -*

the proper ordor,I wondor if you vould bo tind cucuch.to 4. 4

11 stand and teko the onth. ,' l. , , , h
,.

a3 ~, Uhoraupon, d

13 - ~
^ s

, _ UARLAN T. EOYMiaS ;y,; .-
; .

,

..m- e :.; -: .
,

~
' , ..

. T"' ' ' ' ' ~N' t14 - gyngy,g3000
- - ,

''

. ~ a ::;; ,,; ;- o

_ . ,
,

.
,

.;j -, ,

~

..
-

",

JAU33 UO PARLAUD -

-
.

IU
ROBERT E. VASOEUR ' " . ' +..

. .g .:,.
, .

17 ~

'

WILLIAM R. SMITH
,

,

,a
' HARRY P. MARGH ~~ 3

. ..

,
,. ,

IS|
p . * a

w
_

-

R. PAtIL SCHMITZ '
' '~'

., -

; _ "
y.

20 t -
' '

andj
t

21 ! HOUtJ'.D U. WAEL
[ .gs

22 -|
'

' ucro enllod ac Titnecaca on bohalf cf the npplicant and, |
. ,

23 [!. having boon first duly sworn rarc oznnined nnd testified |
4 |2A 8

| no follona: j

23 !. - !

-

1

i
,I

*ns.|
$
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'

I CHAIRUAN UELLG: You nay to CCatsd.

2
( An I right in acanain;; tha:. tho Bened has c: vill .

*
J havo the qualificatior.c, the tcchn*cui cialifientiow, of

(Q 4 your witnocats?

5 LC1. JEUELL: Wo have delivered thcce to the Eccrd
.

.

o u last evening; - tho qualifications.
~

.

CHAIR' tH UELLG: Thanh ycu very zuch, ?r. Jorio11,E7

0 will you proceed. ' A- in , $'

.. :
D MR. JEUELL: Mr. Chaircan, veuld it bo per- a' 'r a. ;-... .m._ .

to ! niccibic for to to havo uitnscacc identify their can , " c'' '

,9
-

:

' , O. /:-

11 statcc.cnts of their qualificaticas and insert thoco
.A 4 ,~.

,,

12 qualificaticas in the record as if rond withcut actually
, v.

. .

13 reeding them. - |~ ~ ' '
'

(,.m) .

. . .

g~.-
+i . ,. ..

14 CHAIRUAN WELLS: That will bo satisfactory, Hr.,,',7 .T
."

~

'
13 Jocoll. *

10 I LIEECT TESTIMCCf
~[ - ,.

17 un. JEWET,i.: I will n'ch Mr. Ho11 ss, havo you' '

&

13 prepared tho stater.snt of your educational and professional -

-

,- -

10 qualificationc. ..;!. -
::

- '
- -

.

*

, ,

20 i 1!R. HOI 2ES: Yec.
j .4,

It j 151. J3"! ELL: Are thoco qualificationc cet
: g
I02 forth in a doctront entitled "Educatienti nn'.1 Frofcccice 1

Q
23 Qualifiestionc cf Harlan T. HCtes, Hucicar Project Cana;;er,

I'4 Arbarcac Fcrer and Licht Co:npany?",,
Q |

v' h- !!R. HOIlG G: Yes.
I

i

:} (

|
,
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O
1 UNITED STATES OF AMERICA

2 ATOMIC ENERGY COMMISSION

3 IN THE MATTER OF )
)

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313
)

5 (Russellville Nuclear Unit) )

6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
7 HARLAN T. HOLMES
8 NUCLEAR PROJECT MANAGER
9 ARKANSAS POWER & LIGHT COMPANY

O
'

10 1. My name is Harlan T. Holmes. My residence address is

11 1105 North Bryan, Little Rock, Arkansas. I am employed

12 by Arkansas Power & Light Company as Assistant Manager

13 of the Production Department and Nuclear Project

14 Manager.
!

15 2. I graduated from the University of Arkansas with a

! 16 degree of Bachelor of Science in Mechanical Engineering

17 in 1944 and with a degree of Bachelor of Science in

18 Electrical Engineering in 1947. During the past two

19 years I have continued some post graduate study in

O'

. . - . _ _.



____ ___

, .-

O
1 Nuclear Engineering at the University of Arkansas'

2 Graduate Institute of Technology.

3 3. In 1947 I was first employed by Arkansas Power &

4 Light Company as a Cadet Engineer and worked in that

5 position until 1950.
;

6 4. I was promoted to Assistant Plant Superintendent of

7 the Harvey Couch Generating Plant of Arkansas Power &

8 Light Company in 1950. In this capacity I supervised

9 the operation, maintenance and repair of this steam-

() 10 electric generating facility. I continued in this

11 position until 1953.

12 5. In l953 I was appointed Assistant Manager of the
|

13 Production Department of Arkansas Power & Light Company

14 and have continued in that position to the present

15 time. In this capacity I have had responsibility for

16 plant efficiency and performance tests and for con-

17 struction supervision and testing at all of the

18 Company's generating plants.

19 6. In 1967 I was named Nuclear Project Manager for

20 Arkansas Power & Light Company. Since that time I have

-2-
l

. .. _ _ __ -. _ . - . .
1



- . . _ _ _ -_ -__

. .

O
1 had the chief responsibility for the design and

2 licensing of the Russellville Nuclear Unit and have

3 devoted substantially full time to this project.

4 7. I am a member of the Edison Electric Institute's

5 Committee on Nuclear Fuels and have participated in ,

6 the work of the Plutonium Task Force engaged in a

7 plutonium survey and development of studies on

8 plutonium recycle in thermal reactors. I am a member

9 of the American Society of Mechanical Engineers, the

10 Institute of Electrical and Electronic Engineers,

l( ) 11 American Nuclear cociety and am the company alternate

12 representative to acomic Indust-ial Forum. I am a

13 registered professional Engineer in Arkansas.

1

O

-3-

.. _ _ . _ _ - _ _. _- .-
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1
.

12. u T LL: I will ac1: Dr. Enc:: Ur. Drcen,
2 ,

havo you propared a statencnt on your cdtentional and
3 profoccional qualifientAcnc?

t] 4{ LR. E2CGI: Yes.

5 UR. JE",7 ELL: Ara theco qualificaticas cat forth
. ,.

O in a dcct:ront entitled "Educatics:1 and Frofoccional - -

7 Qualificati nc of Knor ~~. Broca, Jr., IIuelone Specin110t,
0 -Hiddlo Ocuth Servicon, Inc.?" ,<-

- <
,

D .. . , ;?

DR. ERCOM: Yoc. T~^" J * ?-

10 IlR. JWELL: Ico all the Stntenauts and facts
"

..,

11 } contained in- that cts.teacnt trito nnd correct? ""h?j-
12 DR. ERCOU: Yes, I

,

p}
. . .

13 E. JEE11:- Ur. Chairman, I would liLo to have 4-
; +-

, . . . , p
14 this statonant of qualificationo inscrted in the transcript

.

10 of ovidence bodily c.nd treated er the evidenco cf thic
IG Uitnc03 as if rend. '

17 CE!J2Uld! WELLC: I f, la co cedorod,

to (The docuneat follo.:n.)
10 '

f-
.

20

.

21 ;

I
|

"

g ;

e i

.f '
-, 3:

t.-) >;.

y

1 -

..

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



ja.. D'
- - - . _ .

~.~

a a
-

~

~ 7|$,.
..

. m.
R'-

...": m .
,

| ' ' h;.

| . ,qep
;e!'

i 1 UNITED STATES OF AMERICA ''"

O
2 ATOMIC ENERGY COMMISSION ,'^

. . .- , . y:
..

3 IN THE MATTER OF, ) "{.Y'
' ) -<

'= s.
..|sy,44 ARKANSAS POWER & LIGHT COMPANY- ) Docket No. 50-313

.

)
& .@M,TJ^pMf

5,

5 (Russellville : Nuclear Unit) )
;i2-

.%;pg.- . ,. .

~

: %!?$.
6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS - ,I.-b8
7

- w. KNOX M. BROOM, JR. gf M~>

J W''8 NUCLEAR SPECIALIST r
'

#9 MI?DLE SOUTH SERVICES . INC. '

y# :x.

(f }
'

'._4:
, ,

My home address is 1767 7 Al.a|1
. - ,. ~ :E's -|?<

V_ v 10 1. My name is Knox M. Broom, Jr.
f;,jg/f-

;;,v .
=' '

-

.,

' } ;.11 Pace Blvd. , New Orleans, Louisiana. I am employed by
-

,;; ,
'

12 Middle South Services,Inc. in the Engineering Department
; '.

13 as a Nuclear Specialist.
' 18

- ,
,

B y.

14 2. I received a Bachelor of Arts Degree from the University , 7
. , < . .xn-

.,..

, '", ns. , T> ?
,

15 of Southern Mississippi in Chemistry and Mathematics in
n,

.
~

16 1958. In 1961 and 1963, respectively, I received my -

17 M.S. and Ph.D. degrees from the University of Arkansas
J

18 in Nuclear Chemistry. My theses work was on high
b 238 232 '

19 energy fission of U and Th .

)

20 3. From June 1963 to July 1966 I was a Senior Chemist
,

, |

!
. .

- - _ _ _ . - _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ ,_ _ - - , - - . , ~ . _ -r-- __ ..,.-,p ._-%,.,.y -,.y -- - g---, .ey,-
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,

h
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. .e .. , . . .,

I with the Atomics International Division of North ~"
. ,.

- - 4.:
'

2 American Aviation, Inc. , Canoga Park, California.g
_

3 My responsibilities included nuclear fuel burnup .[
~

4 analysis, activation analysis, fuel performance L.

,

5 evaluations, and consulting work for the Hallam, Piqua, '.g, a.; ,d
.y-m:n.. .

6 and SPAP reactor projects. I also supervised the ;.;pcE
_ ;,.:M yv .

7 Radiochemistry and Nuclear Spectroscopy Laboratories. [;l @
T. ,LX

8 I was member of the Burnup Task Force of the American " ' '5
3 .. ;y

<-

o@f c :. ....,,. .
-

9 . Society for Testing and Materials.
. ., - ;ip.?J, ,, '

.

.A., .
- *

10 4. In 1961 I joined the U. S. Atomic Energy Commission, . .).j;.3
D

. s'%@! 4
'

V 11 - Germantown, Maryland in the Fuels and Materials Branch
,

ap+y*3.:, ygg
' of the Division of Reactor Development and Technology. 'q

. .'

12 7D
, j -)i,,

13 As a technical administrator I supervised research and .g 't
9,

&J. <, c
14 development contracts primarily on fast breeder reactor r. t;
15 fuels. I was a member of the Plutonium Research | ',~ , J.

1.

] ',. gy d -
16 Coordinating Committee end was U. S. Coordinator for

s< . .= 1:c _y, ,.

17 ' the Libby-Cockcroft Exchange on Plutonium Recycle. '
'~ '

.,
m. )

,, .
<..

18 5. In September 1967 I joined Middle South Services Inc.

19 in my present position. My primary responsibility 2.s
_

*~ 20 to provide technical assistance to any company in the *I

!
-

2-
'

-

1
-

I.

_ _ _. . _. . . _ . - ., --- .
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1 Middle South System engaged in nuclear activities. It
c,

.'
'

2 At present I am working full-time on the technical . y>

., - |
4, n

?, and licensing aspects of the Russellville Nuclear Unit. 9i
vc.1..

l

4 I am a member of the Design Review Board for the .-7q'

~2 . 1-.

' . |$|P.$ > . * . ' , . -

.; ,

-

;;{a.+5 project.
* .

.
, y. +.

- - - -
,

, . . -
. , . .m s.w

~ . .a:9.rea }-.
p; f sag.-

.

.
-

, ,. s . ,,6,:gy.4,
'

6 6. I am a member of Sigma XL, the American Nuclear 4
.,. . m

i + w 14
,

2
.-

. ,

7 Society, and the American Chemical Society. ' 2 * [%*

~ . ~ .,
. .

,- | i%y*
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1 E!R. J 2 ELL: I will ach thic questien of Mr.

2 R. Paul Saith.
v

3 L'r. Schnitc, havo you preparod a statcuent of your

4 i eduentional and profeccieral qualifientionc?. . ,

5
.

MR. SO2IE: Ycc, I havo.

L Un JET.'2LL: Ara thoco quali.iicationc cet forth in,

}
7 a docuncnt entitled, " Educational and Profcccional Quali-

.

..
-..

3 ficationc cf H. Paul Schnits, Chief liuclear Engineer,
.

.~
,5 -

0 PcWer and Industrin1 Divi 31ca, Eechtel Corporation?" .?,

.. . ,; .

10 10 . CCITJI E : Yoc. '

,

,
.,

f 12. JUUELL: Aro all the ctatemento and facts . h..[ ;.it

j
. f.

'

72 4 ccutnincd in that ctttenont truo and correct? ''

G. . . . :
10 23. SCITdITE: Yco, they arc. . . . ' .

'

(<7 .w _

n.;.
7._

~j v. r t
14 MR. JEUELL: Mr. Chair =an, I would lito to havoi ff "<.q

tU |
5

; thic statement of qualificatins incerted bodily into the
'

a
l'

I
c

13[ r3 cord and b0 a part of the testiteny of thic ritnecs as'

|
*
.;

17 ; if road.
f- F

'':s CHAIRUAN UELLS: It is agrocd. -

:;

to (the docunent fo11cuc.) }
'

v.

;.a
~

.

>

b ( |

p + .I
p n

,

2 f,'

isa 4
i

12a

.--
!
i
f

,
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1 UNITED STATES OF AMERICA ,

2 ATOMIC ENERGY COMMISSION

i8 i . sp '

3 IN THE MATIER OF )
'

,-

)
~~

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313 ~ )c,e
) "J ? ."*#

5 (Russellville Nuclear Unit) ) .., ,,
- - - , . , ..

i ?-

'
,

6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS / r.L. , .
.1.1, oR. PAUL SCHMITZ7 s~

8 CHIEF NUCLEAR ENGINEER
9 POWER AND INDUSTRIAL DIVISION -

,

10 BECHTEL 00RPORATION
, $ .:. -g _ - n . . .

'
'

11 1. My name is R. Paul Schmitz. My residence is 715

12 Butternut, San Rafael, California. I am Chief Nuclear

13 Engineer for the Power and Industrial Division in .;

.

14 San Francisco,

s-

15 2. I graduated from the Missouri School of Mines in 1950

16 with a Bachelor's Degree in Chemical Engineering. In

17 1959, I was awarded a Masters Degree in Engineering

18 Administration from the George Washington University. -

Q 19 I have been associated with the nuclear industry since

20 1950.

O
.

------____.__._-_v- - - - - , , - -- - - . - - - ,---.-v-, - m-
" '

-
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1 3. During the four year period, from 1950 to 1954, I A.

2g was employed by the General Electric Company at the
:-

3 Hanford Atomic Products Operation in Richland, .jp<

. .c - y
4 Washington. This assignment involved the analysis and i.

d; '

; 5 testing of the fuel and coolant systems for the _y 4,'

ui % g
6 Hanford Production Reactors. - ~ %||gE

. g,
. .

. . ,#W
7 4. In 1956 through 1959, I was employed by the U. S. Atomic Edd

-Q.

8 Energy Commission's Division of Reactor Development g., . v y
s. . :|;.e.h4., , , _ . .

9 with responsibility for coordination and direction for ~ E!;'.i -

,

10 technical aspects of AEC sponsored organic cooled , a |[ 4
(O _ WMSW

11 civilian reactor projects. - i yy6
'

.
-

.= y;mp. p; :..., -
; . . ~

. , . .

12 5. In 1959, I was employed by the Bechtel Corporation as "

,,

. . . . _

13 an engineer in the Scientific Development Department. g. >
.w.

14 My major assignments were with the project design 'I
_

i . s. w, .-

15 groups for the Peach Bottom Atomic Power Station Unit 1, . ~O |
g

g . g. i .
. . . . c'

.

16 the San Onofre Nuclear Generating Station, the Space '

. e,v
P'

x ,7 .
.

=. 117 Environmental Test Chamber for the NASA Houston Manned I.

18 Spacecraft Center, the Fast Reactor Test Facility for J

) .s

19 Argonne National Laboratory and the Muhleberg Nuclear

20 Unit in Switzerland.
-

!O
.

2--

.

-

- - - - - - - - - - - - - _. - _ _ _ _ _ - - _ _ _ _- - _w vr , , ,,.m-.-. , ,,--. - y-- -- p-,- - - ---e p 4 ,
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: 1 6. In 1967 I transferred to the Power and Industrial
- :

2 Division and became the Chief Nuclear Engineer for the y
,

w ,

3 San Francisco Office. O,
- :i :u . ,.

.-a .

.

'

<m,
s ,

4 7. I ar registered as a Professional Engineer in the State .:F m:1. . '
2 ,;

n .15. f e
5 of Missouri and am a member of the American Nuclear . qj! P,

,

s ,- :
y,.. .: .w a -

.

6 Society and the Health Physics Society. .4: 4.t'6.;..
:...g -

,

s . ? A.,.'
'
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1 la. JITELLt I will ack Bir,. Earry P. Marsh. -

GN 2 2r, E1.rch, haV3 you prepared n statocont of your

\'
3 educational and prefo cional ciclificationa?,,

Q 4| 13. EiRSH: Yes.

I5 13. JL"DLL: Is that ctatoncnt onbodi21 in nn6

'

G, inctrtnent ontitled " Educational and Pro 2scsional Qualifi-
o .

q ,

7 l' cations, Ezrry P. Ccch, Project Engineer, Po7er and
|

- u

oi Industrin1 Division, D3chtel Corporation?" [
l ":

S E. MARSH: Yos. 9 '1
. _

v, ,

10 i im. JW2LL: Are all tha.ctttenante and facts
i ,

i
11 containod in tht instrucent truc cud correct?, s; , . . . . . .x .

13 12. E3SE: They aro. -

13 1G. JEiiELL: I would like to have thic Uitness' <

e ,3 ;,

st20 cont inserted bodily into the transcript of tlio_
w,5._s,

a,

y - 2 ,

11 . J 7 " D i ''

.y..- -.. ,

I

!U [ toctizony and trGated es p2rt of the testinomy of this ,

!
'

10 | Litness as if read,
!

-
>

17 CHAIP/*Ali ' FELLS: It is agreed.

18 . (The docunent follers.)
. .

19
'
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1 UNITED STATES OF AMERICA r: y;
:..

- Q:)

,

'

b'2 ATOMIC ENERGY COMMISSION
. ,,e

:.c, . ., -

1 . . ,e-.. .

, s ,z, ,,(.: ,. .m. -. . , ..
. . ec.c m, ,

3 IN THE MATTER OF ) f . 1-;E:77,.1.
,

' - .;4 ; %s,. _

)
, .

h -, ? ' rQ 'gs3 ;

4 ARKANSAS POWER & LIGHT COMPANY ) - Docket No. 50-313 .WM-
)

.p_.,s.x e,

..
U

'g[lg/$iW k
- i,

5 (Russellville Nuclear Unit) ) - M: .,.f3'$.

.v y c. A.mt. . . . . -
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-
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6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS -: w + % . 6 % s
'

. .v em .
~

+ m .J .. ,7 HARRY P. MARSH
'

.Gn. a.-
8

~

-PROJECT ENGINEER
-

'

.: . . . t .~
'-

9 POWER AND INDUSTRIAL DIVISION . Ji,ggggi ,
'C 10 BECHTEL CORPORATION

,

O .dh r g |- . . .M 9f6?
~'

. 1

% 3 ., < f- , gc , nu .# . ... . ,..

y'5if &' b: . ' q .., Q. : p . , . 1 y .

. - .

* ' ~ >
, . . >. , ,

_ . , _ . ,. y ;g;,9
11 1. My name is Harry P. Marsh. My residence is 1 Cowper ' me

, .
'

,

.. .- s :
, c . . .. ,

12 Avenue, Kensington, California 94707. I am employed #9 e '
. '.s *J.. .. # .

'
.

~ , .. s. , ~ . . .
13 by the Bechtel' Corporation, Power and Industrial $7#

14 Division, San Francisco, California. . {7;f-

.

,
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.. : 1<:. w
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. e - . . &&r, . . - r . , . . . .;.y., :.. . . ., . s ;v ,..+ ~, c.
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.. .x..

" ".15 2. I graduated from the University of California at Berkeley
-

;

: ., . .
- ,..w. . s ;w-<.

. . ,

16 in 1943 with a Bachelor of Science Degree in Mechanical ~
,

^

.

17 Engineering, Heat Power Option. -

,
.

u
.u .

.

.

. . ,

@ 18 3. Upon graduation I worked for two months for the U. S. .

,

J19 Corps of Engineers, San Francisco District, in soil
.
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I mechanics testing in the f'ald and laboratory. ; - -
,

,

i
I

;i 2 4. The balance of 1943 I worged with the Chas. M. Bailey
,

'
, ,

3 Co. , San Francisco, as a sales engineer in the field |
,.

:am.

. :e . f 4 = .-
4 of steam specialties. .

~. .

;
-

- c,
, - ~ Q; n c . ,z ., '.i,-

, - .-

.,. ,
,

- Through the years of 1944 and 1945 I worked with the , ... L f.qu:.
u,

f.'g5 5. i
.. ,. , y 3

". Permanent Metals Corp. as a field engineer involved ,,o9'M..q.g y.<_
. .-,

-~*. ....y.
'

6 F.., M. q;g
i . a wp: x..

. m. ,. -

''iM;*m(i..4;.
'

7 in all phases of the construction and testing of
.+w -

, .
e

.

-

% .s - .c
8 , Liberty and Victory Ships. .; ,g3;; Q, t. ;.2,

,
.

,

-e.y'

g< .. y
9 6. In March 1946 I joined the Bechtel Corporation as an df', g v. g j,l; g.~

. .

'~ ~ , - - w -, . . :: g( 10 Assistant Enginee'r involved in the specification and . Fj .gs.p ,
.; y. ., s,+, . : ~ g;.;.

, .
-

.
.,

11 selectiori of he'at exchangers, pumps, mechanical drive m~. 3,,.,g
-

_ ,

: ,.

12 turbines, instruments and control valves for petroleum
,
7 s..>

#

- 4 ,. ec
13 refinerier and process steam generating plants. - % vidt,j. pp ,

s, - [ i, . X
' ',, > ;. ! e . L

14 7. From July 1952 to July 1954 I resided in England as an J{; 7
. x,f ? .

- * ils'Ma* ' '

~

15 Instrument Engineer for the Refinery Division of EdMk?

| . r .? .
- : .

.
% ,. 2>

"
16 Bechtel Corp. involved in the design and construction

17 of t[e Aden Refinery for the Anglo-Iranian Oil Co.
'-

,c

18 8. From July 1954 to present I have been in the Power and

| 19 Industrial Division of the Bechtel Corp. involved in [.
''

'

20 the design, procurement, constriction and start-up of
t
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I six conventional steam electric power plants ranging
.

. . , .

2 in size from 25,000 W to 550,000 W supercritical
~ "

3 units. I was made Assistant Project Engineer in . ,

.

4 September 1955 and Project Engineer in April 1957.
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, ] 3.. * -|
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icipc,:5 ~9. I have been a registered Professional Engineer in ;

r w# .< ,

. .T'N u .W ,

6 MechanicIl Engineering in the State of California ~g
"

. ' . , :&yl@.h
"'

,

' ' '
. ~ [$[q[:. , . -

7 a[nceJ$e 30, 1948, certificate number 3905, and
- qw,0

8,W e.W8 similarly in the State of Arkansas since Novembez 27, .

. 9 2p..-~ ,
. .. m. . .. . . . ~ . . ..

9 1967, certificate number 2664 .H;,3 |
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3 12. JEUELL: I will addrecc thic question to

([',) 'Ir. nrr/ard U. Wahl,2
m

%.m

0 lir. Ur bl, havo */ct prepared c stator.ent of your

'I '
.

educationni and profcccional qualifica':iocc?=-

.

O i 'E.. UAnL: Yea, I have.

O E. JEUELL: In that state.:Ont ochodiod in th0

|
~

7U instruncnt ontitled " Educational nnd Profcccional Qualifi-
|
1 -

..

c caticr,, Howard U. Unhl, Project Ecgincor, Containnont' .- -

0 Dccign Group, Power and Inductrini Divicien, Eochtel Corpor-- i
: ,

k & R

13 ; aticn?"
'

|
11

|' 13. WAUL: Yes. '.,

'I
IE

I: L".. JETELL: Arc the ctatonanto and incta con- c
l

l!
'

"13 taincd in that otntescat truo rnd correct? ,;,.

,

1-3 UR. UAHL: 'Icc, they cro, c n, 8,

-i.
,

!G fB. JEUELL: Ur. Chair::en, I Uculd lito to havo .

p
I

o
10 l' thic statoccat incortod in the trarcaript of the tocti-

I ~' : ccry and treated ao c7idenco of thic n:.vacco to the cano

13 cxtc.it n if road,
i

-

t

19 ' CHAIR!mN UELIE: Agroed. . , ,

MI (Tho docunent follouc.)
i

P. i i
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1
1 UNITED STATES OF AMERICA . _i 74'..g ,

#w
2 ATOMIC ENERGY COMMISSION y,

,
. w .12

-

:.

m. . . . .

- a .: -,

3 IN THE MATTER OF ) C,"7
- ) . 'ug

;pp'.?|%g
-

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313 !
a:. O
hpi%. .r+jg.,.

)
5 (Russellville Nuclear Unit) ) .. .., ,

:d+'

. . , . . ,3
. .

-
.

N, ;';
'1 .3- , ..

6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS i;'deifj. g.
,

7 HOWARD W. WAHL ? "' ?

8 PROJECT ENGINEER >;
9 CONTAINMENT DESIGN GROUP 't . M 'y

10 POWER AND INDUSTRIAL DIVISION .,s.. ; . ' ,q ., g .a' O.~ b :'.!+

~,

- CA y i:y::a;c,... 11 BECHTEL CORPORATION ' J. n.m .s . c.. . -[;; <
.,

; &:: . - , ,
, .s.,p3 y,

12 1. My name is Howard W. Wahl. My residence is 865 Solana
'-' 't .;q gy, ..e

, .. c ; .
.

~

p..

v -$13 Drive, Lafayette, California. I am employed by Bechtel
a; y;p.

14 Corporation, San Francisco, California.
, ;; t--

-

,-
,.,

-
.

- .:. W
~ g,.. .

15 2. I graduated from the University of Washington in 1956 i ( ?f*>: . .. u- ~~ ;. ; ;>.. .

16 with a Bachelor of Science degree in Civil Engine ering. 3, ,

-
7..

17 Upon graduation I joined the Power and Industrial
' '

,

18 Division of Bechtel Corporation.
' '

'

<

O 19 3. My experience includes civil and structural design on

.

l'

s

9

"
,

f6



. . . . = .- ;-. - .-,,, g gwy,

. ,.-

,
-

. .: . -1.<,,
.#,. : .v 7;

. 7x, .,

,

'

..y, O . m
- . .

,

; , -. .

'

e; , . y ;g,. .

..
-

x.
.,

m. .~,-

,_/
.

.
- 2..# ,. .g:t q.

1 the Dresden, Humboldt Bay and Peach Bottom nuclear X'.
~

a> -
.,

2
ag' power plants as well as fossil fueled plants. Upon t ' . w.ig

.< .. , . %. ;,
: 3 completion of the design phase of the Humboldt Bay ~

.T ~

y. ,i- t

4 plant I served as the jobsite civil field engineer ' :< . W 7"'

'
~.m m:

,

,,2g.
5 .for a period of nearly two years. .. Opigi:-

.. . - .:$.w, y+, -

-
- - .

- ,

-

*[IN$h;h -;.i :f
' ~

"%;3;.~ME"$@.6 ~ 4. Other responsibilitiies have included : ~^

. : af :. .
.. . .

.

; r, .-
+ ~ ;mqwh=, r

7 a. Contributing to the AEC Reactor Containment Handbook s;'n.49,

-

J %a fi
:- A

8. ORNL-N51C-5.
,

, ~o Qyn.yTa
.

,

., . .
-r;. e w ., a. - . . - -

-

' m - + w ,*x :s m
9

.
b. Structural design on the FARET Project and the ~ ^2G' ' M

u ,

,h + . , 7 -
10 Savannah River Power Conversion Study. :cf._.'3 'w , 7

-
..

h
.fY -

. , :. ; ~ < s y g .:::4
Civil and structural portion-of numerous commercialf.gc %qh %

; -wy - <- .

i 11 c.' d;9R

>9.: e m .e wgwn,n u
,

,;
. . . ., - ,,

-
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~

n .
.

, .

12 - .

nuclear pow'r plant proposals and studies for both ; c4 Je
~ s. ,y .

13 U. S. and foreign power companies. ..

R " M ,i2

, v G&:$i.

>
-

, n . ' b p**y&, |. . . . , .

14 5. I am now the Project Engineer cf the Containment Design 2.T ,], ;
: - ':+ p yy. , ,

15 Group, Power and Industrial Division. This Design Group 3d.. . v a n y1, '- - .ec .. ;
. .

. p., .nyym'

16 is responsible for the formulation of design criteria, ' '%f ',":
:. 7: n&

.

, ,

.,

17 the structural analysis and design, and the material " '
-

~
. O

*18 specifications for the post-tensioned concrete
.. , a

..- 3. . . .

19 containment structures for the Palisades Plant, Turkey
O" "a :

20 Point Units #3 and #4 and Point Beach Units #1 and #2. "D
|
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g. The group also serves as technical consultant on the 4 +1..y.x
2 above items for Arkansas Nuclear One, Oconee Units [ri

, 2 .

3 #1, #2 and #3 and the Rancho Seco Plant. :|N;;...
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. . . .
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.< , w. ..

N. ny.z..M74 6. I am a member of the American Society of Civil Engineers
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-

.~
+

. . . a' g. u p.
, y -
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_ and a Registered Professional Civil Engineer in the {'.4 %e ,ed
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1 UR. JEUELL: I rill dir0ct this quection to Mr. ~

(M''m
2 Jacca UcFarland. ~ n

! ta
3 Ur, UcFarland, hcVe ycu pra. pared a statecant of

Q your cducational and profcccionni qualificatienc?4

It
U!! UR. UO PARIdED: Yec, I havo,

t

;

G ,) I'R. JE'IELL: Aro thoco ctatenanto included in
i . .

I

7 ! dccucant entitled "Educationn1 and Profeccional Cunlifications ,

UO Janos EcFarland, Project nnagor, Uucieny Pover Generating
..

D Dopartaont, Power Generation Divicica, the Batccch and' -. ~

-

10 Uilec: Ccapany?"
. 3~

.

] '

! UR, UC F/J.LtJ D: Yec.t1
; .- . , , .

*2 - U2, JEUELL: p,rc the statonanto mtcited therein
I

13 true and corrcet?
'

G -

y, ; .:. ~

,

14 UR. UC FARLAND: Ycc, they are, o . t sj s , ~.
.s

15 | UR. JCITELL: Ur, Chaircan, I roquoct that thic
'

tc |j| statenont bo incorporated bodily into the tranceript of -

,r

1~ | the tactieccy and treated no the toctinony of Ur. Uc Fcrinnd
4

5 1
ta tho anno no if read, j

,

i
10 ; CHAIRUAN WELLS: Agrood.

,
.

-

.

I
20 (The document follccc.)

~
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j |

I
21 .

1)
i -

22 ||
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1 ~UNITED STATES OF AMERICA 6"
< g

Q 2 ATOMIC ENERGY COMMISSION
~

i

. :,s.3.

4.._.
2,. .

, . . , :.,_-3 IN THE MATTER OF ) ~%.. >
.,

)
_

.,.

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313 c .;X
.,e,~j@l."

_ - , , _) ,

. . . . . ,

5 (Russellville Nuclear Unit) ) ..'
' " - '

_ d 's._y}.e, .
-

~3..-
y :.:-;;, < ; ,gy. .73, ".'

_ ,

.g .#

*< . , * ;;->

.tg g .ge% . .y sa. 3 g. , s- > ...

. < g 791
, , -

6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS ^ '

zy-

7 JAMES McFARLAND, ?d F?fD.
'

s . N'. . PROJECT MANAGER, - . -*[5,EN:--8
9 NUCLEAR POWER GENERATING DEPARTMENT .l5.

10 POWER GENERATION DTVISION '

l . . " . ,' e
a. -

e
11 THE BABCOCK & WILCOX COMPANY

,

- : Wp . t.
n.:.

'-i4:;p ':. g *97 -
. . . yeggs:.

,t t . <q- . ty , ' . . , -(.O..
3: 'y . . ~ - : ;,

>L' *.

m ; 7, . 47,7g44
. + n.w: ? - . . .n;.:. x .,

, - | , '. >
< > f 4*f:: }' ::;fty;12 1. - My name is James McFarland. My residence address is M:

'
- &.f13 2105 Burnt Bridge Road, Lynchburg, Virginia, 24503. I e .". .

"9 *W.. 1-

14
~

am' employed by The Babcock & Wilcox Company, Power
s

".%gg .

'f q;?.
;..

15 Generation Division, Nuclear Power Generation
'

.s
-wn'

MhY}h16 Department, as a Project Manager.
,

- a
-

" ' '

- # n ~ .n : , .; ,': :n. . w* ,, * . ,

.}., ._ 's. , , - '-, .
.n; s; E . , ' .*

- , ;- . . , . rpn-,

17 2. I served in the U. S. Navy Reserve from February 1943 g. .e

I
'

| 18 through February 1946, Ensign rank - honorable discharge.
. c

@ 19 3. I was graduated from Carnegie Institute of Technology

20 in 1948 with a Degree in Mechanical Engineering. .

s -

.
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1 4. In 1948 I began working for The Babcock & Wilcox ', ~

^ :..* "''"' "' ' **"d'"' '''''"'*"' ^ '''" ''**" ' "" '~

C. )-
3 assigned to the Field Engineering Section of the Boiler '. f.

' '
,

. . :. .

4 - h: J .:
_

Division as a Service Engineer ir. the Pittsburgh . . .c.6, . _
'

5 district. . .
' 'a

[' [g. a:Q(tT:
-

' '
'

~

''

,
. ~

n+.v.; :n.c.-
_

-

6 5, In 1956 I transferred to B W 's Boiler Division head- . , . ?'M. .
.-

!=+'.3. m
.

7 quarters at'Barberton, Ohio working as a Contract ' _-}j |';hO^h,!k kT '
.m. < - - - *

. . .
.f. -?idy,. -w

; ';;;;.
'

8 Supervisor.
- -

.

+F
. " ,.m 3;7 '

- ip , - . r''.' W % +?, ......a , - + . .

?.e.$ +

9 6. In 1967 I transferred to the Nuclear Power Generation I:'

'
_

. &. %10 ,;. Department as aii Assistant Project Manager and later .. y ;,}.3
< ,,;,. . , . . .. , , .. . . -

-

, :sn .
11 that year was' assigned to the Rucsellville Nuclear Unit. v ,. y.y[$.38%r,

,
-

. . .

,
.-a , - g.: n;. 4. !

.

-

-%
12

~

as a Project Manager for B W.
_

f m J1 i.sn .
,

,
.

. w. .* <

s
, :. , w;:-

j _- < - 's i ' -

13 7. I am a registered Professional Engineer in the States '

. i:6
'

'

1.

/14 of Ohio and Pennsylvania.
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1
MR. JEUELL: Ur. Robert E. Ucccher.

I

(%) IIr. Unccher, havo you prepared a ctntement of
2

(
a

.

3
your educational and proicscienni qualificationc?"

f!
'

HR. UASCEEC: Ycc, I beva,

5 ai
i ER. J5UELL: Ic that Otnterent ccatnincd in cn

d
J

instruuant entitled "Educntional and Profsccionni Qualifi-
7

caticw . Robcrt E. Unccher, Hanagor, Uncloce Safoty Enginscr-

8 - *
#~ ''ing Soction, Nuclear Peror Generation Dopa?';nent, *

- ;
9 - .,

Po'er Generation Divicien, Tho'Eabc00h and Uilecz Company?" 't

to d
. -

<

<

UR. VASCEER: Ucs, it ic,
. ,

11
. O.JLTELL: Are the fncts not ont in that ...~" '*'

..

I'
1 ?.

statonant truo and correct?
, 33 . -

_

[ ) UR. UASCHER: Yoc, they arc. 7- 9/,5 "
'-s' 5- u |

14
.. -+

12. JRELL: Er. Chr.i z*r.n, I Uculd lite to have' C,.
-

I thic ctatcrent onbcdica in the transcript of tho toctincny

1b
in this cnso and treated no the tocticony of this uitnocc |s.

i

17
the c~.co as if read. I

18
CHAIPlWi USLLS: Agreod.

-

,,
-

.. 1.

19 - ' - l

(The docucont hllora.) - |

20
.

21
,

6

22
|'

'

-

( -;._ .

-

n
23 1'

24<m- s

s'.-
, _ , , .
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Q l UNITED STATES OF AMERICA _ , cd .;

= ~ % g [. ,
2 ATOMIC ENERGY COMMISSION r. . J '. ' 1-

O '.".'|

,

*p -

, . *
,

..i.
.

3 IN THE MATTER OF )
-

4 e ,, I
'

3 c :
# ;i w |'

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313 g s.;,

) * , . .n
%;.q"f:

5 (Russellville Nuclear Unit) ) c,;. - .A ite .awgs
14 , . . , . . ;m. s , . , pt e.

-

... c
,, ,,

.

, , . % .g.W s g. asy,

, _ qf. . . . -9 ? ::w '.,x. .e&.. .
. .e

.. ~ , ', ,,
6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS .'' ' ' < 'y'E$t,.: .s.., 9 1,-.u
7 ROBERT E. WASCHER '%'

8 MANAGER, NUCLEAR SAFETY ENGINEERING SECTION . d. .. g .C .T .w-

9
10

'

NUCLEAR POWER GENERATION DEPARTMENT

Q& h.34V N'-
,,

' |POWER GENERATION DIVISION v n , ,' -.
THE BABC0K & WILCOX COMPANY , yig:J i,

n v:

n :.,5M '. df-
,

g,y, , .

11 1. My name is Robert E. Wascher. My residence is 1916 i.,

yq';;;px..a?q.gg.
. - .c .< 212 Eastwood Lane, Lynchburg, Virginia, 24503. .I am

s.T,
-

s a-

.. ! * U .s

13 employed by The Babcock & Wilcox Company, Power - Qq
.

.. w. >,

. $s v, *'

14 Generation Division, in the Nuclear Power Generation f .~ qM.b i
s -s

.

15 Department. Mk' ^

a h,

. . . , . .: .. ,m.
, ,

. .

w g. . . u . e p'. m,.,:
s ir -

. . ,, , .

.

- . +
. F ;g. . ;".

= .. . . , ,

t16 2. I graduated from the Illinois Institute of Technology
'

,

- '

n; :.f .. .
. '. s.

.

17 in 1952 with a Bachelor of Science Degree in Mechanical ( |

->;
.

18 Engineering. In 1953 I graduated from the Oak Ridge , ' '
a

,

19 School of Reactor Technology. $;
~

s

b '

s ,

n k Ridge National20 3. Upon grrduation, I joined the a ,

-

-
..

i

; .-

I .

I s
|

|
' '

<

1

,! s s ~l

, J
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,
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|
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,

n.:Tna,

'|1 Laboratory as an Associate Development Engineer f ]/ ; .+.

x 2 responsible for the development of mechanical ' .1 .t-

, , b .$(1:

3 components for homogeneous nuclear reactors. :...j.

.-..
'

hy ~..

~~ '' ' ~ ' s.4 4. In 1955 I was conunissioned an officer in the U. S.
~'

...

% . .e
ct. E. w'w g,s-5 Navy During my naval service, I served as the Navy.

. e.
~ p M p ; ;.

6 Liaison Officer in the Army Package Power Reactor J igg
:s 4me3ggg-

y o .y.3s'
-

7 Program. I was also assigned to the Navy's Bureau ''% .. #gI, ,r.
'

;m#c

8- of Yards and Docks with responsibility for nuclear . . ;$
,3v,Y' "

'9 engineering problems of t'he Bureau. Y '

s,

- G, a
~ .: . .

10 5. In 1958 I joined The Babcock & Wilcox Company as a' g j y [A
' ' -. . g f, :nA, +m . - .

.-
, ,

,;- . . .t . u a y..c

11 Nuclear Engineer with responsibility for the safety j_ g
,. . . , , . Ma ,cy*w s .g,

" *m.12 analysis of the Consolidated Edison Company 's Indian ~ ~ "'j ,
~

c.__ ,

13 Point No.1 Nuclear Plant. In 1959 I was appointed Jq. -,

.
-

.
_ c - .e :3. .

14 Supervisor of the Safety Analysis Group with C*
' "'

nw, m15 responsibility for safety analysis of nuclear plants f,,,

%. .. m. . ; '.;; g;;d
.? - n.

_

,
.

a "W16 ' designed by B6W. In 1964 I became Chief of the
" '

Ah|,&;[.) ',

17 Operational Analysis Section with responsibility _ for - c;%
,

. ... .

' '

18 reactor and system dynamic analysis, reactor control
, ,v

#19 analysis, plant performance, and safety analysis.

0
.. _

'.v
,,

20 6. In 1965 I was appointed Manager of the Nuclear Safety

21 Section, my present position. In this position I am

2-
'

-
, _ _

'
_ _ __ . ._ .
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, - M C.,t
. .
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|
,

3 .a 4 W

cy .

I responsible for safety and licensing of the plants 2'" I
* ' ' '

. ..
.

.e.-
2 designed by BW.

. ,.g {,

_-,.e.....

. .

_ ,-[y,
3 7. During 1964 and 1965 I was Chairman of the N.S.

.,

4 Savannah Safety Comittee, a committee responsible , ' T.
.

_ .q. -

5 for periodic review of the operation of the N.S.
. f.. i t. . i.. ,, .- a.c g, .

, W,f;s+st?w
6 Savannah. From 1962 to 1966 I was also Chairman of

w w:n h,M*. r1,
. e.,

.

7 BW's Nuclear Development Center Safety Review Board. 0.f[i.. n w AyJ. .
-

,

; y, Q,
8 In 1966., I was appointed to the Atomic Energy %E"

,-
- -

,p:g.%. t?,

9 Comission .s Advisory Task Force on Power Reactor ' '~ '''?..,n'. . . a ,,

t

10 Emergency Cooling. In addition, I am a member of the
~

.

. (. - . ? . vf .a- ' gn;. .- a,
11 American Nuclear Society and the Atomic Industrial t.b 4.4

. . ,., , , . - w . gny, -.~
.

- < .
. , n .. , . 3;3

12 Forum's Safety. Steering Committee. - f0- ~ Mrd.a-:f.3
.,. ,'

, .

. ;,.y ' 3g u. ~

.

.

.

... . w

13' 8. I am a registered Professional Engineer in the State ~ ,| T
-

. . + :,: y:. .t
;-; 1,s gi'Wp' -14 of Virginia. ~ ,' '-(i''

. - d-,,.,; ,

. m v .-<. ,
,. ,, ,

' ': .d * - ' ' '

'
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7 ; <, #I /.[ *- g, , ,v t .-
' , ; "| { '; # ,; 4 , 'y - N
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* :. ~ , . p .t / . . , , .. , , .,M[r .,Ng ,
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_

9. i ' 3,
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<y :. * -
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'
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" 11 1 MR. JL'UELL: Mr. Willica R, Snith. -
~-

-

,

2
.

{'N Ur. Saith, havo you prepared c ctatenont of your
s/ ,

%
^3 oducational~cnd prefecsional qualificatienc?

.

Q 121. SIJITE: Yoc, I have.4

!J I ER. JE~TELL: Ic that statoc?at c bodied in an
i
; e

c: instrn:Ont satitled "Eduentional and Woioccic:al Qualifi- t
t - .~ s

x -
7 cations, William R. Enith, Cuperviccr, Licensin; Group,

,

, :. . , - |

C Ktclear Safety Enginocring Ecction, nuclear Poucr GenerationE i'.
,-

. e. ,

4 60
'

0 Departaent, Tho Eatcoch & Wilce: Conpany?" .' 6: 4
.

, ~. w 3. y
''

, . .

to HR. SUITH: Yes.
.: .--

;j - - .y,

11 P MR. JEWELL: Arc the facts cet fcrth in that "- -
~

. . _ . s
| ..

' '
12 ] ctatement true and correct? -

>

|
'

r
13 HR. SHITH: Yec, they cro. . .".:.,. .,;t;.

, .m

. . -8~. : a .e

14 Ma, JETi3LL: h*, Chai.un, I Uculd request that - l;'s.y T
.. .

G this docucent identified by the witn?cs be onbedied into I

) the record of the tcatincny cad treated as the testicony of10
I 4

,
" s

17 thic citncsc the sano to if rand.

i -

'1] CHiIRUAN UELLS: Agrood. "

to (The- docucent fellous.)
~

,; c >

,

? ''V
.

9 ,,,

20
.

21
r

'
.

22 ,

O 4m.
i

26 In .

(( )
WJ w

.
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- ps:,-
,

dW- + .,,

,

1 UNITED STATES OF AMERICA .:,1, .@ p .
..- . .

,

g;w
- . . @h

O- 2 ATOMIC ENERGY COMMISSION . N.;n.
- 4. , . 4. .. ;-

,,
.

. . riz
;;;7 .

~'y.- .. ;&:
'

3 IN THE MATTER OF
_

) ? ' 5,9>

) 7- 3. g.- . , . . . . . . . _. 4
,

, . . .

4 ARKANSAS . POWER & LIGHT COMPANY ) Docket No. 50-313
- ) . w.n.uf.fM,4rh,5 (Russellville Nuclear Unit) ) . 'e

..
:.w .. .;392 y,

.

g,.3, -e J.. . . ts p;p p<in n g.,

-... ..

,

,p,,..g , ge g.
.u

4 .f. i) ; e. .,7 .,- .:m< .+...p.. .. :. 4:.,g . ; , . . ,c., .. .
.

.. . . . . .. . . . . . ,.g.,. . s . .:,- a .> p - .
6 ' EDUCATIONAL' AND PROFESSIONAL QUALIFICATIONS v VfRT4-6

.

7 WILLIAM R. SMITH $1 4( M-
'' ,

.' . ? 98 *. M SUPERVISOR, LICENSING GROUP
9 ' NUCLEAR SAFETY ENGINEERING SECTION

' "NMk;
-

'

10 NUCLEAR POWER GENERATION DEPARTMENT ..,-4+W

4./ .9 e'l.
..

11 THE BABCOCK & WILCOX COMPANY '

:Cr
;; f g +?. c; & 2m q.%:n, .e. -

. ~
;., ,

. s . ,W. ~ ~ | +! _ *,. -
s . p.

, .:
'

N.'..
.

; -
-

=
> . ; 4: ,3y:-- :

44gg%%
- ~

. w.. ._,-r
. w,

12 1. My name is William R. Smith. My residence is 3750
) n.wS

'

*

- -

; ~ -
-

s..%n%{n$g:;
*. - . ,,,e . a. .

. ,
.;.

13 Woodside Avenue, Lynchburg, Virginia,24503. I am ,',

. T .T, , w +
w .n.,.

14 employed by The Babcock & Wilcox Company, Power pi+a .?.f.fa L.
.r_ . G .;?}| }*jz. ..m'y'

,

'*%- * e,

" . . , s .,@15 Generation Division, 'in the Nuclear Power Generation 9? ~
, j. iM ^'

16 Department. '.+. W+ . ,. w ''r>

:
. s .- .,;.31.u .x . .

.r . ; ., a w y.,ysa. -

I graduated from the United States Naval Academy in , Q:a, ~m}&.L;
e><, s

. ;... s> %.g.. ., .g.. 3 .

' - m
.*g. s . .,. r s, : s p +.sm ,s,.

.
- -

. . .
8 a,

17 2. ggf.

g, -

18 1945 vith a Bachelor of Science Degree in Marine
's

_ .;..
. -_ ,u-

-

% Y.,-

>

. s.

19 Engineering and was commissioned an officer in the /* <q'

..

'

Q 20 U. S. Navy. I served through 1947 as a junior gunnery '[-
~

21 officer at sea and as a Radiological Safety Officer at ~

-

>

.

$

' f s

J,

!

1 e..
> ~A'n

I

* e

r
'

4
'

1

-

- *
, ,,
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>

,
_ :: __ . , . ;;, (. ,4: .

'
, _ ,; . ,- z : c.
. , - ; c. . L ;.y2'

-
.-

.

.
.

p,

. .~
'

y 4 imp.s

.3;; % [(
'

1 'the San Francisco Naval Radiological Defense Laboratory. , y
.

. .
, . , . . .

a - & J.*'}m,

h 2 3. In 1948'I resigned my commission 'in the U.. S. Navy and
'

'

. ,

.y,

3 joined the Health Physics organization being formed M
,

.

;.; ; .. y;$3. . -

4 at the Gaseous Diffusion Plant in Oak Ridge. In 1950 . .R.?
> , . g: M

5 I was made supervisor of the Health Physics Group at I sf5
,t h a :|%.,-f:;Y%

^
'

6 that plant. .[ f ,. ~ 9 (. g ; A . M g
, ,

. ,.,

-,

;. , fq ,, q ,3 , y
-

-

. . . , . ,c .gg., . , ,gp;;; ;4., g.,_ , _

,. - ~ - e: <
,

vy .y.-v ;;i; e . r - *
; 33.;.q g gy.,y,,7 <

,

7 4. In 1951.I was recalled to active duty with the U. S. ' 7/w,
. . . . w %.. .

.

% y
.

*.U
' .*

'-

.j' M' %'.

8 Naval Reserve and assigned duties of a classified 4,, . m .e -~ .
. . w .y. g g:g. g g g, a, , - e,n ..s , .~ 4

9 nature in the Special Weapons program. : .4..%4
.

.

. i ' s'M u . ' ;,. = 4,
_

In 1955 I joined The Babcock & Wilcox Company as a M.;EUi@hg.
'S *m . , . .

%j ), 10 5.
sfw#J .

, + w ~ 4. w. m . m,W...<,m... .xgh. p i
,

%.. .c -
.., . m,.

. 11 nuclear engineer in shielding design. I participated . ~ "2:-c
-; 5 .;m. us.teie: .n.....u. . . .: w - .

, . .i
- s . 2, .me -

12 in the sh'ield design:' work for the Consolidated Edison ldT
d.;e:.,n.4t .
<_ y

'

, . . .,
tya

13 Company's Indian Point No.1 Nuclear Plant and was q.%g.

< a: , .s.,m .. . c
- ,

.- - <,s.,,

14 assigned as lead engineer for shield design for the f
,b&,f'a C71-,e

, a,9%s.15 Nuclear' Merchant Ship Reactor for N. S. Savannah. .
. <- ..

.
,

-

In. .

<.4 w?, * ; , ~. :.( e s,c .c :.c - u m%n
.

. .

y .7 t ,3 ,~ +
c. ..,

y- . - s

1960 I was appointed Supervisor of the Shielding g' N A 7,' M'
; ; gy -.

16
, ,

: L. _ ~- . , , . . . ... o g . ~,y - ..j s.>. >.
, .

,

i 17 Design Group with responsibility for basic reactor.
~ ,

+
..

..

18 radiation analysis and shield design activities for - q
. --

-

, . 19 plants designed by B6W. '
'

+
.

m, .
.

'

- .

~ , ,
,

20 6. In 1963 I was assigned to six months of specialized
.

| 21 training as nuclear advisor for the anticipated foreign
-

9

f

. m.

4 O

-, .
2- .

-

.
-

.

* '
- _ y ,, 49 e 9e . e w- w <
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4* "' . '<; '' [ ,. , 5. r. ;_ s ,, 9 .-r,e._ y,

z . .. my&. n: s'

~
. ~ -.,. , y.y.g2 ~~ -

,

, +, . . ,; , g. , , 3.y ..

s .- 7 ., .u.

1;. . voyages of N. S. Savannah. I subsequently sailed in 1.f[g -"
g * d

_

. .
. .-

' '2 this capacity on the first two foreign voyages of the
'

.,t .

- c-
:_ _ = ..

3 ship under its general agency charter, and later on 7%
,._

v s.44n,,,

-

4 its first foreign voyage in conunercial service on
~

'f
:.~. .- . . : ",.;.;x p,;M.

-
;.; .

.. c a ,,

5 lease, with responsibilities for advising the master * NG rsmme, .- . .
,a,

31: .g. NJ 4.g p;.'>
.

'

.. .

$w@p(p.g6 with respect to nuclear and regulatory aspects of
. y ty, . .

: ... _ %.., . .

.

_ . c.g ,.. , ,
<

}.5:$4$dXif7 ' . reactor plant' operation. '
' " c *

g. ~ .yg m.. g,_.% ..
-

.. m v.r~ , -
y. ,

| . . n. w.m **I * fpK ^m . *gwgiS ~ + L-u& _t .e _n s p,

y*f,L[M; y
-

S 7. In' 1965, I was transferred to the BW Atomic Energy A 'AW
: %. s,. .g. r.. ..m

%o; - - -

, . . , _. , .

9 Division,s Marketing Department as coordinator for @ Nig.; d, 4
. %x.
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I 1. INTRODUCTION

2 This document is a Summary Description of the Appli-
(

3 cation, as supplemented by Supplements 1 through 10, of

4 Arkansas Power & Light Company (referred to as "the

5 Applicant") for a construction permit and facility
,

6 License to construct and operate the Russellville Nuclear

7 Unit on a peninsula in Dardanelle Reservoir on the

8 Arkansas River in Pope County, Arkansas. This Summary

9 Description includes information on the site and environ-

10 ment, a description of the Russellville Nuclear Unit,

11 analyses of the safety aspects of the plant, a summary

(( ) 12 of quality assurance procedures, a summary of the research

13 and development programs necessary for the final design,

14 the technical qualifications of the Applicant and its

'

15 principal contractors and considerations relating to the

16 common defense and security of the United States.

17 This Summary Description will constitute a portion

|

18 of the prepared testimony of the Applicant to be presented

19 at its hearing before the Atomic Safety and Licensing

:
20 Board and is therefore being sponsored by an Arkansas

|
It

21 Power & Light Company witness, Mr. Harlan T. Holmes, j

.

v

1

_ _ - _ . . . _ - _ _ __ _ . . _ . . _ _-1
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OV 1 Assistant Manager of Production and Nuclear Project

2 Manager.

3 To assist Mr. Holmes in answering questions on cross-

4 examination by the Board or another party, several techni-

5 cat witnesses representing the Applicant, its engineers

6 and contractors will make up a panel of technical expert

7 witnesses whose unprepared testimony will become a part

6 of the Applicant's testimony before the Board.

9 The Russellville nuclear generating unit will employ a

10 pressurized water nuclear steam supply system furnished by

t. 11 The Babcock & Wilcox Company (referred to as "BW") and is

12 similar in decign to the nuclear steam supply systems which

:

13 are being furnished by BW to Duke Power Company for its !

14 Oconee Nuclear Station (AEC backet Nos. 50-269, -270 and )

15 -287), Metropolitan Edison Company for the Three hile

16 Island Nuclear Station (AEC Docket No. 50-289), Florida |
|

17 Power Corporation for the Crystal River Plant Unit 3 (AEC |

lE Docket No. 50-302) and Sacramento Municipal Utility District

19 for its Rancho Seco Nuclear Generating Station, Unit No. 1

20 (AEC Docket No. 50-312). A construction permit authorizing

21 construction of the Oconee facilities was issued in

A
V

2
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, .

1 November 1967 and a construction permit authorizing con-

2 struction of the Three Mile Island Nuclear Station was '

T 3 issued in May 1968, both pursuant to Section 104 (b)
1

4 of the Atomic Energy Act of 1954, as amended. The nuclear I

5 steam supply system will operate initially at core power

6 levels up to 2452 MWt, which corresponds to a gross |
|

7 electrical output of about 850 MWe. An ultimate core j

8 output of 2568 MWt is expected, and all steam and power

9 conversion equipment is designed accordingly. All plant

10 safety systems, including containment and engineered safe-

11 guards, are designed and evaluated for operation at this

p 12 higher power level. The higher power level is also used inkd
13 the analyses of postulated accidents to establish the suit-

14 ability of the site under the guidelines set forth in 10

15 CFR 100.

16 The Applicant's construction permit application

17' including the supplements thereto, has been reviewed by

18 staff of the Atomic Energy Commission, which has prepared

19 a safety analysis of the Application. The Advisory

20 Committee on Reactor Safeguards (referred to as "ACRS")

21 has also reviewed the Application, as amended through

22 Supplement No. 9, and reported its findings to the

O
3

- . _. - _ ...
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Ov
1 Chairman of the U. S. Atomic Energy Commission in a

2 letter dated September 12, 1968. The ACRS concluded "the'

3 proposed reactor can be constructed at the Russellville

4 site with reasonable assurance that it can be operated ,

5 without undue risk to the health and safety of the public."

|

6 The AEC staff concluded similarly. '

7 The principal architectural and engineering criteria

8 which will govern the plant design are set forth in Section !

9 1.4 of the Volume I and Supplement No.1 of the Applicant's

10 Preliminary Safety Analysis Report. These criteria

1 11 together with the engineered safeguards and other incor-
J

12 porated systems provide assurance that the proposed

13 Russellville Nuclear Unit can and will be constructed and

14 operated at the proposed location without undue risk to

15 the health and safety of the public.

. . .

|

4
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hV 1 2. DESCRIPTION OF SITE AND ENVIRONMENTAL CHARACTERISTICS
2 WHICH INFLUENCE DESIGN

' 3 2.1 Location

4 The Russellville Nuclear Unit will be constructed

5 in the Southwestern part of Pope County, State of

6 Arkansas. The site of the unit is located six miles

7 West North-West of Russellville and 57 miles Northwest

8 of Little Rock, as shown in Figure 1, Appendix B. The

9 site and immediate vicinity are shown in Figure 2,

10 Appendix B.

11 All land comprising the site will be controlled to

O
( \ms/ 12 the extent necessary by Arkansas Power & Light Company.

13 This area includes certain portions of the bed and banks

14 of Dardanelle Reservoir which are owned by the United

15 States. An easement has been obtained which entitles the

16 Applicant to exclude all persons from these areas during
(1)

17 periods when Applicant feels it is advisable. Land

18 use is shown in Figure 3, Appendix B and dairy animal

19 population is shown in Figure 4, Appendix B.

20 2.2. Population

,

21 The site exclusion area, which is under control of'

O
5
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A

(_,/ 1 the Applicant , has a minimum radius of 0.65 mile. The

2 distance to the boundary of the low population zone has
(2)

3 been established as four miles. The nearest popula-

4 tion center of 25,000 or more is Hot Springs, located 55

5 miles South of tne site. There are no population centers

6 of 25,000 or more located within a 50-mile radius of the

7 site.

8 It is expected that the Dardanelle Reservoir will be

9 a major contributing factor to the part-time population

10 within a five mile radius. It is anticipated that the 75

11 miles (approximately) of shoreline of the Dardanelle Reser-Ot

12 voir and Arkansas River will be developed as recreational

13 areas and week-end and holiday population will increase.

14 Figure 5, Appendix B shows this estimated transient popula-

15 tion within five miles of the plant site in 2012.

16 2.3 Meteorology _

17 The site meteorology has been extensively investigated

18 to provide an assessment of environmental consequences of

19 routine and accidental releases of radioactivity. The

20 climate of the Arkansas River Valley in the region of the

21 site is primarily continental in character. The Boston

6
,

|
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73( ,) 1 Mountains, with elevations up to 2700 feet and oriented

2 generally east-west on the north side of the valley, have

r
3 an influence on the annual precipitation. The annual

4 precipitation on the south slope is on the order of 2.4

5 inches greater than in the valley. Within the valley , in

6 an east-west direction, the climatology is homogeneous.

7 A study was made of the site atmospheric diffusion ;

8 characteristics, utilizing conservative meteorological !
(4)

9 condition s . A meteorological program for the site was

10 initiated in the Fall of 1967.

11 2.4 Surface Water Hydrology
(

12 In connection with the safety aspects of the proposed

13 nuclear power plant, surface water investigations were made.
;

14 These included the source and dependability of the cooling

15 water supply, magnitudes of possible floods and possible

16 failure of upstream dams. !

!
1

17 The plant will require 1700 cfs cooling water. This !

18 water will be taken from the Dardanelle Reservoir down-

19 stream east of the plant. The discharge will flow into

20 the Arkansas River southwest of the plant. No domestic

21 water supply is taken downstream of the plant to the mouth

a

7
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(5)

(J'')
1 of the Arkansas River.

2 The minimum pool elevation in Dardanelle Reservoir is
,

3 336 feet. The highest experienced flood occurred in 1943,

4 with a peak flow of 683,000 cfs. The levees along the

5 river channel in this area are generally designed for flow

6 of 830,000 cfs. The Dardanelle Dam is designed to hold a

7 water level no higher than 338 feet and to discharge

8 900,000 cfs. The maximum probable flood level was computed
!

9 by the Corps of Engineers as 1,500,000 cfs with 358 feet !

10 flood level. Failure of Ozark Dam, immediately upstream

11 from Dardanelle Dam, during a maximum probable flood would

'O !

12 result in a maximum 361 foot water level at the site. !

13 Nominal plant grade elevation will be 353 and ground floor

14 elevation for the building will be 354. During a maximum

15 probable flood the plant will be shut down. All Class I

16 structures are designed to resist this flood and all Class

17 I equipment is either located above elevation 361 ft. or

18 protected from flooding by the Class I structures. (Acces s

19 to the plant would be by boat and/or helicopter.) The

20 minimum daily average flow computed by the Corps of

21 Engineers during the driest critical month of the year is
(5)

22 4,000 cfs. .

OO

8
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1 2.5 Cround Water Hydrology

2 The site is located on ecmpact clayey soil overlying
(

3 dense shale bedrock and adjacent to the Dardanelle

4 Reservoir. This clayey overburden is generally impermeable

5 and hence ground water is not available. Ground water is

6 available in the bedrock fracture systems. It is confined

7 water which flows toward the reservoir under a relatively

8 flat gradient.

9 Water discharged at the surface and ponded will percolate

10 very slowly downward through the clayey soil overburden while

11 migrating toward the reservoir. In the unlikely event of

12 an accident, the clayey soils at the site will react with

13 any d'issolved radionuclides and inhibit their migration.

14 The proximity of the site ;o the Dardanelle Reservoir

15 will not adversely af fect construction conditions. Domestic

16 wells obtain supplies from confined water in bedrock which

17 is under pressure. Tnus infiltration from the surface is
(6)

18 not a problem.

19 2.6 Geology

20 The recent exploration program which included core,

21 auger, and wash-bore holes in addition to geologic mapping,

9

..
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1. .

() 1 a geophysical survey, and testing program were sufficient

2 to delineate the foundation conditions relative to con-
r

3 struction of the proposed plant. The exploration and*

4 testing program enabled construction design criteria to be
(7)

5 formulated.

6 Critical structures will utilize the underlying

7 Pennsylvanian McAlester formation shale bedrock as founda-

8 tion material. Other structures may be placed on the over-

9 lying clayey material. These materials are adequate for

10 properly designed structures and should present no unusual
(7)

11 construction problems.

12 2.7 Seismology

13 No active or recent faulting has been mapped in the

14 area of the proposed site. The London and Prairie View

faults located five and six miles,(respectively, from the15
8)

16 site are the closest kncun faults.

17 The proposed reactor structures will utilize the

*

18 shale bedrock as a foundation. This rock has good strength

19 properties and will result in no amplification of ground

20 motion from an earthquake.
.

D
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O)s, 1 The area is not seismically active; however, the

2 effects of earthquakes from distant sour.;es may be expe-
(

3 rienced at the site. The New Madrid earthquake of 1811-

4 1812, the epicenters of which were located about 220 miles

5 north-east of the site, is the tyi.a which would be felt at

6 the site. The maximum epicentral intensity for this event

7 was estimated at XII which probably decreased to about VI

8 in the area of the site.

9 Therefore, because of the above described site condi-

10 tions and seismic history of the area, the maximum probable

11 intensity of VII is assigned to the site. This value is(O
12 conservative and corresponds to a design spectrum of 0.10g

(8)
13 for plant design with a factor of 0.20g for safe shutdown. l

I
14 2.8 Dardanelle Lock and Dam

15 Dardanelle Lock and Dam forms the Dardanelle Reservoir

16 which provides cooling water for the Plant. An investiga-

17 tion was performed to determine if this structure would

l
18 withstand the " Maximum Earthquake" of 0.2g without losing

19 its functional integrity. This investigation included a

20 stability and structural analysis of the following

21 components:

O
11
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1 a. Non-Overflow Section

2 b. Generator Section
!

| 3 c. Overflow Section

4 d. Lock Gates and Tainter Gates

5 e. Lock Walls

6 f. Earthfill Section

7 The investigation indicated that the " Maximum Earth-

8 quake" could cause some distress and limited damage, but

9 the dam would not lose its functional integrity, e.nd the
,

(9)
10 normal control of pool level would not be interrupted.

11 An emergency cooling water pond of about 100 acre

12 feet will be dug at the location shown on Figure 2,
13 Exhibit B, to provide cooling water in the unlikely event of
14 destruction of Dardanelle Dam.

15 2.9 Environmental Radiation Monitoring

16 Environmental radiation monitoring programs will be

17 conducted at the site with assistance from the State Health
18 Department to establish existing background radiation levels

19 and to detect any changes which may occur. Lake water, air,
,

20 milk, lake bottom, soll and silt, vegetation and fish
21 samples will be collected and analyzed for gross alpha and

,

12

-
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. .

!

I gross beta-gama activity. If any significant amount of

! 2 activity is found, the samples will be analyzed for
.

!, 3 specific radionue ides. Sampling points will be located

4 both on-site and off-site. This monitoring program

5 has begun and will continue af ter operations begin.
i

|

!

!

!

!
.

O
;
4

|

|

,

,

h

!O
'
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1 3. DESCRIPTION OF RUSSELLVILLE NUCLEAR UNIT

2 3.1. Introduction
?

3 A descriptr n of plant features and layout, as well

4 as an evaluation of plant safety are set forth in the

i 5 Application, as supplemented. The plant description

6 emphasizes the concepts, guidelines and criteria which
'

.

7 will govern final design. The station will consist of a
,

8 reactor building, an auxiliary building (including control

i 9 room and radwaste area), a turbine structure, a fuel

: 10 storage building, a shop and storeroom, an administration

11 building, a cooling water pond, a switchyard and various

, (( )
~

12 other auxiliary structures and equipment. A plot plan of

13 the Russellville Nuclear Unit, indicating the general

14 station layout, is shown in Figure 2 of Appendix B. Table

15 l-2 in the Application sets forth a comparison of the

16 design parameters of the proposed Russellville Nuclear

17 Unit with the Duke Power Company's Oconee Units 1, 2, and2

18 3; Florida Power and Light Company's Turkey Point Units

3.9 3 and 4; and Florida Power Corporation's Crystal River

20 Plant Unit 3. The following is a summary of the principal

21 features of the plant which are significant with respect

22 to safety considerations:

O^

14
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1 3.2 Reactor and Primary Coolant System

2 The reactor for the Russellville Nuclear Unit is of

3 the pressurized water type. It has an initial rating of

4 2452 MWe, corresponding to a gross electrical output of
(11)

5 about 850 FMe. The nominal operating pressure for the

6 reactor is 2185 psig, with an average temperature of 579 F.

7 The reactor coolant system is designed for 2500 psig

8 pressure and 650 F temperature.

9 The reactor core is approximately 129 inches in
(13)

10 diameter, with an active height of 144 inches. It is

11 made up of 177 fuel assemblies, each consisting of a 15 by

12 15 array of rods enclosed in a square, stainless stael,

13 perforated envelope. The array of rods consists of 208

14 zircaloy tubes containing uranium dioxide, 16 control rod

15 guide tubes and a center tube available for an in-core

16 instrumentation assembly. There are approximately
(12)

17 201,520 pounds of uranium dioxide in the core.

13 The thermal and hydraulic design limits of the core

19 are conservative and are consistent with those of other

20 pressurized water reactors currently in operation or
1

(12, 15) |
-

21 under construction.

.
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k_) 1 Core reactivity is controlled by a combination of 69

2 movable control rod assemblies and a neutron absorber

3 dissolved in the coolant. The control rods are an alloy

4 of silver-indium-cadmium encapsulated in stainless steel.

(16)
5 The dissolved neutron absorber is boric acid.

6 The control rods are used for short-term reactivity

7 control associated with the changes in pcwer level and also

8 with changes in fuel burn-up between periodic adjustments of
, (17)

9 dissolved boron concentration. The reactor can be shut

10 down by the movable control rods from any power level at
(18)

7-~ 11 any time. Each movable control rod assembly contains 16
V)

12 control pins, and is actuated by a separate control rod

13 drive mechanism mounted on the top head of the reactor
1

14 vessel. Upon trip, the 69 control rod assemblies fall into |
(19) |

15 the core by gravity.

i

16 Systems are provided so that the concentration of

17 dissolved neutron absorber in the reactor may be adjusted

13 to maintain the reactor shutdown at room temperature and to

(20)
19 provide a safe shutdown margin during refueling. The

20 concentration of dissolved absorber is reduced to compen-

21 sate for long-term reactivity changes, burn-up of fuel and

A
U
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() 1 buildup of fission products over the core cycle.

2 The core is contained within a cylindrical reactor<

3 vessel having the dimensions of 14 feet 3 inches inside

4 diameter and 37 feet 4 inches in overall inside height.

5 The vessel has a spherically-dished bottom head with a
(21)

6 bolted, removable, spherically-dished top head. The

7 reactor vessel is constructed of carbon steel with all
.

8 interior surfaces clad with austenitic stainless steel. The
.

9 reactor vessel is manufactured under close quality control,

10 and several types of nondestructive tests are performed

11 during fabrication. These tests include radiography of

12 welds, ultrasonic testing gggneticparticleexamination
13 and dye pentrant testing. During operation, specimens

14 of reactor vessel materials will be placed in the reactor

15 near the inside surface of the reactor vessel. These

16 specimens are subject to irradiation similar to that to

17 which the shell of the reactor vessel is exposed. They

18 will be removed periodically and tested to ascertain the

(23)
19 effects of radiation on the reactor vessel material.

20 Two coolant loops are connected to the reactor vessel

21 by nozzles located near e,re top of the vessel. Each loop

O

17
;
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(} l contains one steam generator, two motor-driven coolant

2 pumps and the interconnecting piping. The reactor coolant

3 piping is carbon steel clad on the inside surface with
(24)

4 austenitic stainless steel. Reactor coolant is pumped

5 from the reactor through each steam generator and back to

6 the reactor inlet by two 88,000 gpm centrifugal pumps
(25)

7 located at the outlet of each steam generator.

'

8 The steam generator is a vertical, straight-tube-and-

9 shell heat exchanger which produces superheated steam at

10 constant pressure over the power range. Reactor coolant

11 flows downward through the tubes, and steam is generated
( % (26) |

12 on the shell side. |

I
i
i

13 The reactor coolant pumps are vertical single-speed, |

14 shaft-sealed units having bottom suction and horizontal
,

|
15 discharge. Each pump has a separate single-speed top- |

i

16 mounted motor, which is connected to the pump by a shaft |
(25)

17 coupling.

s

18 The pressurizer, a vertical surge tank approximately

19 half-filled with reactor coolant and half-filled with
20 steam, is connected to the reactor coolant system to

18
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O,

\I L control system pressure. The operating pressure of the

2 system is maintained by operating electric immersion
f

3 heaters to increase pressure or by spraying reactor

4 coolant water into the steam within the pressurizer tank

5 to reduce pressure. Self-actuated safety relief valves,

6 connected to the pressurizer prevent overpressurization
(27)

7 of the reactor coolant system.

8 3.3 Reactor Building

9 The reactor building is designed to completely enclose

10 the reactor coolant system and portions of the auxiliary

) and engineered safeguards systems (see Figure 6, Appendix B) .11

12 It is a reinforced concrete structure in the shape of a

13 cylinder with a shallow domed roof and a flat foundation

14 slab. The cylindrical portion is prestressed by a post-

15 tensioning system, consisting of horizontal and vertical

16 tendons. The dome has a three-way post-tensioning system.

17 The building will have three buttresses to which tendons

18 will be anchored instead of six in order to facilitate the
|

19 arrangement of penetrations and of other equipment within i

20 the building. The foundation slab is conventionally re-

21 inforced with high-strength reinforcing steel. The entire

22 structure is lined with welded steel plate, 1/4-inch minimumO
19
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O 1 thickness, to provide vapor tightness. The foundation mat

2 will be bearing on rock and will be approximately 9 feet thick.
:

| 3 The building is designed to sustain safely all internal

4 and external loading conditions which may reasonably be
,

5 expected to occur during the life of the station or which

6 could result from the postulated design base accident to the

7 reactor's primary coolant system. The tendon system used in

8 the structure is of the unbonded type with a protective

9 compound used te prevent corrosion. Prior to construction,

10 a test will be conducted on the liner plate anchorages to

11 verify certain factors of design analyses.

12 The reactor building is so designed that, with the

13 engineered sareguards systems provided, any leakage of

14 radioactive materials to the environment will result in

15 doses well within AEC's 10 CFR 100 guidelines for any of

16 the postulated accidents. The integrated leak rate at

17 design pressure will not exceed two-tenths of one percent

18 by volume, within 24 hours.

19 Prior to operation, the reactor building will be sub-

20 jected to a structural integrity test and leak rate test.

21 The structural integrity test will be conducted at 115% of

20
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( ,/ 1 design pressure. Periodic leak rate tests will be performed

2 to assure integrity at the reactor building. A tendon sur-

3 veillance capability will be available to provide assurance

4 that the tendons are free from harmful corrosion and that

5 excessive steel relaxation has not taken place.
.

6 3.4 Engineered Safeguards

7 Engineered safeguards are provided to fulfill the

8 following functions in the unlikely event of an accident:

9 a. Minimize the release of fission products from the

10 fuel to the reactor building atmosphere

rw L1 b. Ensure reactor building integrity and reduce the

12 driving force for building leakage

13 c. Remove fission products from the reactor building

14 atmosphere.

15 The engineered safeguards systems can be grouped into

16 an emergency core cooling system, reactor building cooling

17 systems and fission products control systems. |

I
18 The emergency core cooling systems contain both passive l

19 flooding and pumping equipment. The passive flooding

20 equipment consists of two pressurized core flooding tanks

21 which automatically discharge borated water into the f() i

21

1
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() 1 reactor vessel in the event the reactor system pressure

2 drops below 600 psi. Tne pumping equipment consists of

( 3 two completely independent sub-systems. Each sub-system

4 contains both a high pressure and a low pressure injection

5 pump. Either sub-system, in conjunction with the core

6 flooding tanks, is capable of protecting the core for any

7 size leak up to and including the double-ended rupture of

8 the largest reactor coolant pipe. Either sub-system can

9 supply coolant directly from the borated umter storage tank

10 or by recirculation from the reactor building sump through

11 heat exchangers which cool it before it is returned to cool
(30)

12 the core.

13 The reactor building cooling system, which is made up

14 of two separate and independent heat removal systems, limits

15 the pressure in the reactor building following a loss-of-

16 coolant accident. One system contains three separate fan

17 and cooler units. The other system contains redundant spray

18 headers which spray low temperature borated water into the

19 reactor building to cool it. Each of these systems inde-

20 pendently has the heat removal capability to maintain the
(31)

21 reactor building pressure below its design pressure.

g 22 Lantrol of fission products following a loss-of-coolant

(O

22
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1 accident is provided by the reactor bu'lding itself and by4

2 a second separate engineered safety feature for limiting
7

3 release of fission products from the reactor building. The

4 second means for fission product control is the iodine

5 removal spray system which utilizes sodium thiosulphate

: 6 mixed in the reactor building spray water to absorb the
i

7 iodine released from the reactor during an accident and
:

8 renders it unavailable for leakage from the reactor building.
'

|
9 The reactor building and the iodine removal chemical spray

>

10 system will limit radiation doses at the exclusion radius

11 and low population zone boundary to values within the 10 CFR,

( (32)
12 100 guideline values. In addition, room has been pro-

J 13 vided for charcoal filters if it is subsequently determined
i

14 that they are needed.

15 3.5 Instrumentation and Control

16 A complete and dependable network of instrumentation

17 and controls will be provided to ensure safe operations

18 of Russellville Nuclear Unit. The reactor protective system

19 monitors parameters related to scfe operation and shuts

20 down the reactor if an operating limit is reached. This

21 will be accomplished by interrupting power to the control4

.

O
23
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1 rod drive clutches and allowing the control rods to drop
(34) (35)

2 into the reactor core. Alarms are provided to
(

3 alert the operator to abnormal operating conditions, and
(36)

4 interlocks are provided to prevent abnormal operations

5 which could lead to potentially unsafe conditions.
;

6 The nuclear instrumentation system monitors reactor

7 power from start-up level through 125 percent of full power i

8 operation. There are separate. r;erlapping instrumentation

| 9 channels for the start-up power range, the intermediate

(37)
10 approach to power range, and the ocwer operation range.

11 A control system automatically monitors reactor system con-

12 ditions and the load requirements on.the turbine-generator

13 unit, and adjusts reactor power, steam generator feedwater

(38)
14 flow and the turbine throttle for safe, efficient operation.

t

15 The engineered safeguards protective system monitors

16 plant conditions and automatically initiates operation of
i (39)

17 the engineered safeguards systems, if required.i

18 Following proven power station design philosophy, all

19 control stations, switches, controllers and indicators

'

20 necessary to start-up, operate and shutdown the nuclear unit .

1

*
i

| 24
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() L will be placed in the centrally located control room.

2 There will be sufficient information display and alarm

3 monitoring to ensure safe and reliable operation under

4 normal and accident conditions. Design is such as to

5 permit shutting down the reactor from outside the control
:

6 room.

7 The report of the Advisory Committee on Reactor

8 Safeguards for the Russellville Nuclear Unit indicated

,

9 that the instrumentation design should be reviewed for

10 common failure modes, and that it should be shown that

:
11 the interconnection of control and safety circuitry will

('

12 not significantly affect safety considering the possibility~

13 of systematic component failures. During the detailed

14 design of the instrumentation systems their immunity to

15 common failure modes will be evaluated. The possibility

16 of systematic, non-random, concurrent failures of redun-

17 dant devices, not considered in the single failure

18 criterion, will be taken into account in the evaluation.
1

19 The instrumentation signals sent to control and safety
|

20 circuits from common transmitters are made fully inde- |
.

21 pendent by the use of isolation amplifiers. The

O
25
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1 effectiveness of these devices has been demonstrated by

2 analysis and by actual test of prototype equipment as

3 described in Supplement 3 to the PSAR, Question 6.4.

4 3.6 Electrical Systems

5 The design of the eles ;rical s ystems for the

6 Russellville Nuclear Unit is based on providing the

7 required electrical equipment and power sources to ensure

8 safe, reliable operation and safe, orderly shutdown of

9 the unit under any normal or emergency . conditions. Four

10 sources of power, each possessing various degrees of

11 redunda,cy, are available to ensure a supply of electrical
( 12 energy to the station safety systems under any accident

13 conditions, including the loss-of-coolant accident, as

14 outlined below:

15 a. Two 500-kv transmission lines can supply power

16 for the station auxiliary load through Start-Up
17 Transformer No. 1 connected to the 22 kv tertiary
18 of the 500 kv-161 kv bus tie autotransformer.
19 b. Start-Up Transformer No. 2 will provide an

20 alternate off site power source from the 161 kv

21 ring bus, supplied by two 161 kv transmission lines.

O
25-A
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() 1 c. Tne main generator will continue to supply the

2 station auxiliary load upon abrupt separation
f
'

3 from the 500 kv and 161 kv systems.

4 d. Upon loss of all sources of power described in

5 (a), (b) and (c) above, power will be supplied

6 from the two automatic, fast start-up diesel

7 engine generatorc. These are sized so that either

8 can carry the required engineered safeguards load.

9 The unit will generate electric power at 22 kv, which

10 will be fed through an isolated phase bus to the unit main

11 transformer where it will be stepped up to 500 kv trans-

12 mission voltage and delivered to the switchyard. The 500 kv

13 switchyard , in turn, is linked to the existing 500 kv trans-

14 mission network by two 500 kv circuits, and is tied to the

~

15 161 kv system by a bus tie autotransformer.

16 3.7 Auxiliary Systems

17 Auxiliary systems are provided to supply reactor

18 coolant makeup and seal water , to cool the reactor during
,

19 shutdown, to cool components, to ventilate station spaces,

20 to handle fuel and to cool spent fuel.

O' 26
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() L Reactor coolant makeup and seal water is supplied

2 by the makeup and purification system. This system, which
(

3 also serves the engineered safeguards function of providing

4 high pressure emergency core coolant, maintains the proper

5 coolant inventory in the primary system, maintains the seal

6 water flow, adjusts the ' concentration of dissolved neutron

7 absorber in the reactor coolant and maintains proper

(40)
8 water chemistry.

9 The decay heat removal system cools the reactor when the

10 reactor system is depressurized'for maintenance or refueling.

11 This same system serves the engineered safeguards functions

(O
12 of providing low pressure emergency core coolant and of

13 recirculating borated water to cool the core in the unlikely

14 event of a loss-of-coolant accident.

15 The chemical addition and sampling system adds boric

16 acid to the reactor coolant system for reactivity control,

17 potassium hydroxide for pH control, and hydrogen and

18 hydrazine for oxygen control. This system is also used

(42)
19 to take reactor coolant and steam generator water samples.

20 The cooling water systems maintain temperatures

21 throughout the equipment and structures of the station. (43)

O
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() 1 Appropriate normal ventilation systems are provided in
(44)

2 the station.

3 A fuel handling system (45)provides the means for

4 safe, reliable handling of fuel from the time it enters

5 the statien as new fuel until it is shipped from the station

6 as used fuel. Irradiated fuel is handled under water at all

7 times until after it is placed into a shipping cask. The

8 water provides a radiation shield as well as a reliable
,

9 source of cooling for the irradiated fuel assemblies. A-

10 spent fuel cooling system maintains the temperature and

11 purity of the spent fuel storage pool water within acceptable,_

i (' ] (46)
- 12 LLaits.

13- 3.8 Steam and Power Conversion System

14 The steam and power conversion system is designed to

15 remove the heat energy generated in the reactor core by

16 producing steam in the two steam generators. This heat 1

17 energy is converted to electrical energy by the turbine-

18 generator. A cooling water system utilizing Dardanelle
|

'
|

| 19 Reservoir water will be used to dissipate the thermal
!

20 energy rejected by the turbine condenser. This cycle,

21 including the necessary equipment to achieve safe and

| O
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I reliable operation, is similar in concept and design to
2 turbine-generator cycles in successful use for many years.

<

3 3.9 Radioactivity Control Systems

4 Radioactive gaseous, liquid, and solid wastes in the

5 station are handled by the waste disposal systems. These

6 systems contain the equipment necessary to safely collect,

7 process and prepare for disposal the radioactive wastes

8 which result from reactor operation. These systems are

9 designed to minimize the release of radioactive material

10 from the station to the environment and will maintain
11 releases below the limits of 10 CFR 20.

12 A process radiation monitoring system monitors effluent

13 released to the environment and provides an early warning

14 of possible equipment malfunction or potential radiological

15 hazard. The radiation monitoring system includes a com-

16 bination of continuous-automatic-monitoring and periodic

17 sampling.

18 Shielding throughout the station ensures that radiation

19 doses to the general public and to operating personnel

20 during normal operation are well within the limits of

21 10 CFR 20.

O
.
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1 4. SAFETY ANALYSES

2 Potential malfunctions or equipment failures have been,.

3 analyzed to provide a safety evaluation of the Russellville

4 Nuclear Unit. This evaluation demonstrates that the public

5 will not be exposed to radiation in excess of the limits

6 established in the AEC's regulation for siting requirements,

7 10 CFR 100, even in the very unlikely event that one of the
(47) |

8 accidents postulated in the Application should occur.

9 Two categories of malfunctions or equipment failures

10 have been analyzed: those in which the core and coolant
O( ( ,) 11 boundaries are protected, a nd those in which one of these l

12 boundaries is not effective and standby safeguards are

13 required. The core and coolant boundary protection analysis

l'4 shows that in the event any of the postulated malfunctions

15 were to occur, the normal protection systems operate to

16 maintain the integrity of the core and of the coolant

(48)
17 boundary . The standby safeguards analysis demonstrates

*

18 the capability of the engineered safeguards systems to

19 assure protection of the public for postulated malfunctions

20 in which the normal protective systems may not maintain the

21 integrity of the core and coolant boundary. These

O
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() 1 analyses show that for all credible malfunctions the

2 radiation exposure to the general public is well below the

3 limits prescribed in 10 CFR 100.

4 Of the postulated equipment failures, a loss-of-

5 ccolant accident is the most severe. Emergency core cooling

6 equipment is provided to prevent clad and fuel damage that
,

7 would interfere with continued core cooling for reactor

8 coolant system failures up to and including the complete

9 severance of the largest reactor coolant pipe. The core

10 cooling system ensures that the core will remain in place
(50)

11 and intact. The reactor building spray or emergency
O 12 cooling units maintain the integrity of the reactor building..

13 The iodine removal sprays in conjunction with the reactor

14 building assure that the public is protected from radiation
(52)

15 and radioactive material. Emergency electrical power is

16 available on-site to ensure operation of these systems even

17 if all external sources of electric power to the plant are
18 assumed to be unavailable at the time of the accident. (53)

,

19 Results of the safety analyses show that, even in the

20 unlikely event of a loss-of-coolant accident, no core
(52)

21 melting will occur. However, in order to demon strate

O
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O 1 that the operation of a nuclear power station at the pro-

2 posed site does not present any undue hazard to the

3 general public, a hypothetical accident has been analyzed

4 involving release of 100 percent of the noble gases, 50'

5 percent of the halogens, and 1 percent of the solids in the

6 fission product inventory. The analysis evaluated both the

7 direct radiation exposure and the potential total dose to

8 the thyroid from the inhalation of fission products which

9 are assumed to leak from the reactor building. The lo,

10 leakage rate of the reactor building and the iodine removal

11 spray system reduce the potential radiation dose to the

'
L2 thyroid to below the 10 CFR 100 guidelines even in the

(54)
13 event of such a hypothetical occurrence.

A
V
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O 1 5. TESTS . INSPECTIONS . AND QUALITY CONTROL

2 Pressure containing components of the reactor coolant

'

3 system will be designed, fabricated, inspected and tested

4 in accordance with Section III, Nuclear Vessels, of the

5 American Society of Mechanical Engineers Boiler and

'

6 Pressure Vessel Code. The piping will meet the applicable

7 provisions of Power Piping USA Standards and associated

8 nuclear code cases. Non-destructive testing, including

9 radiography, ultrasonic, magnetic particle, and liquid pene-

10 tration examinations will be performed during fabrication of

11 the nuclear vessels.

<O
12 Auxiliary systems and equipment will be designed,

13 fabricated and tested to the appropriate provisions of

14 recognized codes and standards of organizations such as the

15 American Society of Mechanical Engineers, American Society

16 for Testing Materials, USA Standards Institute and Institute

17 of Electrical and Electronics Engineers.

18 A comprehensive field testing program will be conducted

19 to ensure that equipment and systems perform in accordance

20 with design criteria.

.
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O 1 The reactor building will be designed and built in
2 accordance with applicable portions of the Building Code

'

3 Requirements for Reinforced Concrete, ACI 318-63: Specifi-

4 cation for Structural Concrete for Buildings, ACI 301-66;

5 AISC Manual of Steel Construction; ASME Boiler and Pressure

6 Vessel Code, Sections III, VIII, and IX. Materials and

7 workmanship will be inspected to ensure compliance with

8 appropriate codes, specifications, and standards. Materials

9 to be inspected and tested include concrete, liner plate,
10 prestressing system materials, hatches, penetrations,

11 structural and reinforcing steel.

12 The reactor building vill be structurally tested at 115
13 percent of design pressure by pneumatic test. In addition,

14 it will be leak tested to ensure compliance with a maximum

15 allowable gross leak rate of 0.2 percent by volume per 24

16 hours at the design pressure. Provisions have been included

17 for in-service pressure testing of equipment and personnel

18 hatches and other penetrations.

19 Consideration has been given to the ins;wctability of
20 the reactor coolant system in the design and arrangement of

21 components. Access for inspection of the reactor coolant

34
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() 1 system includes access for visual examinatien by direct

2 or remote means.

't
3 The Applicant's contractors and major equipment suppliers

4 will provide required quality control functions, procedures

5 and techniques to assure manufacture and construction in

6 accord with the plant design and specifkations furnished

7 to the Applicant by its architect / engineers, Bechtel

8 Corporation. B&W has an extensive quality assurance program

9 organized and functioning with respect to both equipment of

10 its own manufacture and equipment purchased by it from other

11 vendors. The general contractor has not been finally

() 12 selected, but this contractor will be required to provide a

13 satisfactory quality assurance program.

14 In addition, Bechtel Corporation, in its construction

15 management function, will provide a complete q uality

16 assurance program covering tects and inspection both in

17 suppliers' shops and on the site of construction and

18 erection.

19 Applicant has a quality assurance organization which

20 is separate and independent from its vendors, contractors

,

V
35

!

|

_ _ _ . _ __ __, --



_ _ . . _ _ _ __ _

,

,

;

,

1 and constructic,n manager. Through its own employees and

2 independent consultants it will monitor the adequacy c.
,

,

3 quality control procedures followed in the design, fabrica-

4 tion, construction, erection, transportation and testing

5 of reactor components, equipment and structures.

4

i

:

LO
.

I

1

0
2
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1 6. RESEARCH AND DEVELOPMENT PROGRAMS

|r 2 The nuclear steam supply system for Russellville is

3 similar in concept to several projects already in operation,

4 under construction or recently licensed by the Atomic

5 Energy Commission. The preliminary design is based on

6 technical data which has been developed in the nuclear

7 industry and on data developed by B&W which is specifically

8 related to the Russellville Nuclear Unit design. To

9 complete the fina'l' detail design of some components addi-

10 tional technical information will be obtained.

/

() 11 The following are the areas of the plant design in which

'

12 additional technical data will be developed to finalize

L3 design details.

14 a. O,nce-Through Steam Generator

15 The design of the once-through steam generator

16 is based on experimental work on boiling heat

L7 transfer and data obtained by B&W in full length

5. 8 model tests of the unit. The testing of a proto-

19 type unit has been completed but is not yet

20 documented. It included performance, mechanical,

21 vibration and blowdown tests, and control system

O'G
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() 1 development. The results have confirmed the

2 analytical predictions of performance, and suffi-
,

3 cient data on the performance and structural design

4 has been obtained from operation of the test models

(55)
5 to finalize the design of the steam generators.

6 b. Control Rod Drive Unit

7 The design of the control rod drive mechanisms is

8 based on a principle which has been used in operating |

9 reactors and which has been extensively tested by
-

10 BSR. Test programs have included full scale proto-

11 type testing under no-flow conditions, full scale

() 12 prototype testing at operating conditions, including

13 flow, and components testing. Testing of a proto-
,

14 type mechanism was carried out for a full-lite cycle ,

l

15 of strokes and trips, and major design parameters

16 were confirmed. Life cycle testing has been repeated

17 using a miter gear of improved material and showed

18 satisfactory performance. Data from these test
'

19 programs are being incorporated into the final

20 design of the control rod, its guide structure and ,

(56)
21 the control rod drive mechanism.

38
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t
(_,/ 1 c. In-Core Neutron Detectors

2 The performance and longevity of the self-powered

3 detectors are being demonstrated by detectors

4 installed in the Babcock and Wilcox Test Reactor
(57)

5 and in the Big Rock Point Nuclear Power Plant.

6 The tests have demonstrated that the detectors

7 perform successfully. Tests are being continued in

8 order to demonstrate detector longevity. At the
!

9 present time, the Big Rock Point detectors have |
|

10 accumulated operational experience equivalent to

11 approximately three and one-half years of full

() 12 power operation in the Russellville Nuclear Unit

13 reactor.

14 d. Core Thermal and Hydraulic Design

15 The PSAR as originally submitted contained, in

16 Section 3, an evaluation of the core thermal capa-

17 bility in which the heat transfer limits were

18 predicted based on a correlation of experimental

i
19 DNB (Departure from Nuclear Boiling) data developed

20 by The Babcock & Wilcox Company. In order to

21 completely substantiate the BSW correlation additional

~
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L
) research and development data is necessar These

2 requirements are described in the PSAR.

,

3 Subsequent to submittal of the original PSAR, core

4 thermal performance was also evaluated using the

5 W-3 correlation for predicting DNB. This correla-

6 tion is available in the literature and has been used

7 and found acceptable in establishing thermal design

8 limits for other large pressurized water reactors.

9 The thermal evaluation using the W-3 correlation is

10 also presented in the PSAR and its supplements. With
,

11 the use of this correlation, vessel model flow tests

() 12 are necessary to substantiate operation of the plant

13 within acceptable thermal limits. Flow testing which
.

I14 demonstrated acceptable flow distribution for the
i

15 rated power level without internal vent valves in
i

16 the model has been completed. Flow testing with

17 internal vent valves installed and with open internal

18 vent valves must still be performed.
,

19 e. Emergency Core Cooling and Internal Vent Valves

20 Analytical evaluation of ,the effects of blowdown

21 forces on the internals and of the performance of

O
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() I the internal vent valves installed in the core

2 support shield to insure adequate covering of the
,

3 core by emergency coolant is in progress. A proto-

4 type of these valves is being tested to demonstrate

(59)
'

5 their operating characteristics.

6 f. Fuel Failure

7 A study, including testing, is underway to assure

8 that there are no failure mechanisms which might

9 interfere with the ability of the emergency core

10 cooling systems to accomplish their objectives. The

11 results of the work to date demonstrate the ability

() 12 of the design to accommodate potential fuel failure

13 mechanisms. This work will be continued to assure

14 that fuel rod failures will not significantly affect

15 the ability of the emergency core cooling system to
(60)

16 prevent clad melting.

17 g. Xenon Oscillations
__

18 The possibility of the occurrence of xenon oscilla-

19 tions throughout core life is being evaluated. If

20 it is determined that such oscillations may occur,

21 appropriate design changes to eliminate or control

,
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() 1 the oscillations will be incorporated. The

2 design of a means to eliminate or control such
~

!

3 oscillations is being carried out in parallel with

4 the studies of the possibility of such oscillations.

5 h. Chemical Spray Additive

6 One of the radiological protection systems of the

7 Russellville Nuclear Unit provides for spraying

8 chemical solutions into the reactor building to

9 remove iodine under accident conditions. Testing

10 to demonstrate the ability of the chemical sprays

11 to remove and retain iodine effectively, and to

(() 12 demonstrate solution stabilfty and chemical
(62)

13 compatibility with plant materials is in progress.

;

s

1
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l \ l 7. TECHNICAL QUALIFICATIONS

2 7.1 Arkansas Power & Light Company

3 Applicant has over 45 years experience in the design,

4 construction and operation of electric generating plants.

5 Personnel of the Engineering Department of the Company

6 have supervised and made final decisions on the design and

7 construction of its generating plants. It has been the practice
|

8 of the Company, however, to retain independent engineers to !

9 design and manage the constr ction of its generating plants
i
:

10 under the supervision of the Company's engineers. The

11 Production Department, which is a part of the Engineering

() 12 Department of the Company, operates all of the generating

13 plants with its personnel. I

14 On October 1,1968, Applicant operated five steam

15 electric generating plants containing a total of 12 units

16 with a net capability of 1,659,000 kilowatts, two hydro-

17 electric stations with a capability of 69,000 kilowatts

18 and diesel generating units with a total capability of

19 6,000 kilowatts, for a total net electric generating
20 capability of 1,734,000 kilowatts. At the present time the

21 Company is constructing one additional generating unit, a
:

O' 43
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() L 530,000 kilowatt gas-fired unit , which is scheduled to

2 be completed in 1969.

3 Applicant was on.e of the founders in 1957 of South-

4 west Atomic Energy Associates which was created to conduct

5 research in nuclear fuels. In addition to other projects ,

6 SAEA is now one of the participants in the Southwest

7 Experimental Fast Oxide Reactor Facility near Fayetteville,

8 Arkansas, which is expected to begir operations in

9 December 1968. Various officers and employees of Applicant

10 have actively participated in the activities of SAEA and

11 SEFOR since 1957 as trustees , of ficers , committee members-

12 and observers. Applicant has also been a member of and a

13 contributor to High Temperature Reactor Development Associates,

14 Inc. and has participated in the sponsoring of the HTRDA

15 operation at Peach Bottom, Pennsylvania. Applicant is also

16 a contributor to and participant in Southern Inter-State

17 Nuclear Board and the Atomic Industrial Forum.

13 Applicant recognizes the importance of the early train-

19 ing of sufficient personnel to assure adequate operating

20 manpower, which is the subject of a comment in the ACRS

21 letter. Applicant will initially train enough employees so

() 22 that there not only will be enough trained employees for

,
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L regular work on each shif t, but also there will be

2 adequately trained personnel to substitute during illness,

3 vacations and other absences. Applicant 's training pro-

4 gram for operators is described in full in PSAR, Volume II,

5 Appendix 1A, Section 1.7. This program will include 600

6 hours of classroom work in nuclear engineering and reactor

7 theory, three to five months of training in operations at

8 an existing plant or on a simulator, about two months

9 instruction on the design characteristics of reactor systems

10 furnished by The Babcock & Wilcox Company and approximately

11 seven months of on-the-job training at the Russellville

12 Nuclear Unit.

13 7.2 Bechtel Corporation

14 Bechtel Corporation has been retained by AP&L as

15 Architect / Engineer and Manager of Construction for the

16 Russellville project.

17 Working closely with AP&L, Bechtel is responsible for

LP project studies and conceptual design, specification of

19 material and services, project detailed design, construction

20 management, quality control programs and assistance in plat.t

21 testing and start-up.

45
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\'- 1 Bechtel Corporation has been continuously engaged in
l

2 construction or engineering activities since 1898. For the

3 last 20 years, Bechtel has been active in the fields of

4 petroleum, power generation and distribution, harbor develop-

5 ment, mining and metallurgy, and chemical and industrial

6 processing.

7 Since the close of World War II, Bechtel has been

8 responsible for the design of over 165 power generating

9 units, representing more than 38 million kilowatts of ccu

10 generating capacity, which includes units of the largest and

( 11 most modern types. Of this number, more than 11 million

12 KWe is produced by 20 nuclear-fueled units. _

13 For over 18 years , Bechtel has been engaged in the

14 study, design and construction of nuclear installations.

15 Their experience includes design or construction, or both, of

16 such facilities as accelerators, nuclear research laboratories

17 hot cells, experimental reactors and nuclear fuel

la processing plants, as well as nuclear power plants. A

19 summary of experience is listed in the Application.

20 7.3 Babcock and Wilcox Company

21 B&W's participation in the development of nuclear power

(
22 dates from the Manhattan Project. B&W's broad nuclear

,
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() 1 activities include applied research to develop fundamental>

2 data; design and manufacture of nuclear systems, cores, and

3 components ; and design, manufacture, and erection of complete

4 nuclear steam generating systems. Through the B&W Company's

5 several divisions, a wide range of equipment for nuclear

6 application is designed and manufactured. The B&W Company's

7 major nuclear contracts, in addition to manufacture of a

8 substantial percentage of components for the nuclear Navy,
1

9 have included Indian Point No.1; NS Savannah; Advanced ;

10 Test Reactor; Oconee Nuclear Station Units 1, 2 and 3; Three
:

11 Mile Island Nuclear Station; Crystal River Plant Unit 3;

(( ) 12 and four other units in various stages of licensing in

13 addition to the Russellville Nuclear Unit.
i

14 8. COMMON DEFENSE AND SECURITY

15 There is no indication that construction and operation

16 of the Russellville Nuclear Unit will in any way be inimical

17 to the common defense and security of the United States.

18 As stated in the Application, AP&L is a private utility

19 with statutory authority for the production, transmission
.

'

20 and sale of electric energy. All of the directors and

21 principal officers are citizens of the United States, and j

() 22 AP6L is not owned, controlled, or dominated by an alien, a
I

'

| |
'
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() 1 foreign corporation, or a foreign government.

2 The Application contains no restricted or other defense

3 information and Applicant has agreed that it will not permit

4 any individual to have access to Restricted Data until the

5 Civil Service Commission shall have made an investigation

6 and report to the Atomic Energy Commission on the character,

7 associations and loyalty of such individual, and the Atomic

8 Energy Commission shall have determined that permitting such

9 persons to have access to Restricted Data will not endanger

10 the common defense and security.

() 11 As a licensee, Applicant will be subject to regulations

12 of the Atomic Energy Commission relating to the transfer of
;

13 and accountability for special nuclear material in its
'

14 possession. Recent amendments to the AEC Rules and Regula-
1

15 tions (10 CFR 50.60) under which the AEC will discontinue |

16 allocating quantities of special nuclear material to

17 reactor licensees evidence that such material is no longer

18 scarce. Moreover, in the event of a state of war or nationst i

19 emergency, the AEC may order the recapture of special nuclear

20 material, as well as the operation of any licensed facility.

'
21 (10 CFR 50.103)

O
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() 1 9. CONCLUSION

2 On the basis of the foregoing and the Application, the

1

3 Applicant rerpectfully submits that:
.

4 a. Arkansas Power & Light Company's Application, as

5 supplemented, describes the proposed design of the

6 Russellville Nuclear Unit, including the principal

7 architectural and engineering criteria for the

8 design, and identifies the major features or

9 components incorporated in the plant for the pro-

10 tection of the health and safety of the public.

11 b. The Application, as amended, identifies the

,() 12 technical and design information necessary to complete

13- the final safety analysis. Such information can

14 reasonably be left for later consideration and will

15 be supplied in the final safety analysis report.

16 c. Safety features which require further research and

17 development, and the research and development programs
,

18 to be carried out, are identified in Section 1.5 of

19 the PSAR. The research and development program is

20 reasonably designed to resolve any questions

21 associated with such features at or before the
t
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() 1 latest date stated in the Application for completion

2 of construction of the facility.

3 d. Taking into consideration the characteristics of the

4 site and environs and the proposed design of the

5 Russellville Nuclear Unit, such facility can be

6 constructed and operated within the limitations

7 established by 10 CFR 20, within the site criteria

!
8 set forth in 10 CFR 100, and without undue risk to I

9 the health and safety of the public.

10 e. The Applicant is technically qualified to design and
,

!

11 construct the proposed facility. '

,() 12 f. The issuance of a construction permit for the

13 Russellville Nuclear Unit will not be inimical to
14 the common defense and security of the United States |

l
15 or to the health and safety of the public.

I
l

i

!

:

)

|
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'
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( O-S MILES

gN 44 LAND USE IN SGUARE 1%

O j 4 WITHIN A 50 MILE RAEY & O D ~ PASTURED P
~

h O'g o _ CULTIVATED K
N O/o o\0 8

3 olo ojo Ill~

k o\0 O/o

*s e 9s / y!./od O*g wO ,+ */O

"Gl&S 66
CU M U L ATIVE TOTALS BY SECTORS

!BECTOR AADIUS IN MILES
e GC10 20 30 40 SO 3 cf o cs
ao 9

'
l A C P C A C P C P C

SG. MI. S G. M I. SG. MI. SG. Mt. SG. MI.

N 12.5 0 18.4 0 18.4 0 18.4 0 71.6 6.7
NNW 15.4 0 56.6 0 55.6 0 56.6 0 92.0 8.9 k o e
NW 2.5 0 43.9 0 85.5 0 104.7 0 122.4 1.8

WNW O O 17.7 0 71.7 24.5 153.9 34.1 180.5 34.1
W 9.5 0 23.7 0 82.4 9.8 123.6 16.7 212.1 16.7

WSW 3.8 0 3.8 0 12.6 0 40.0 0 71.8 0 \SW O.3 0 9.1 0 33.5 0 60.9 0 75.1 0 X
SSW 5.2 0 17.0 0 31.7 0 42.7 0 67.3 1.8 %

S 4.3 0 24.9 0 26.9 0 26.9 0 44.6 3.5
SSE 6.6 0 41.4 0 56.1 0 56.1 0 73.8 3.5
SE 1.5 .2 36.8 4.9 56.4 7.8 90.6 13.3 99.4 13.3

ESE 4.3 0 36.8 14.7 46.6 73.4 80.8 107.6 11 6.3 14 2.8

( E 1.5 0 13.3 0 62.3 0 137.4 0 252.4 0
ENE 8.8 0 47.1 3 61.9 3 75.6 4.4 102 13.2
NE 8.8 .75 35.3 6.7 35.3 6.7 46.3 6.7 81.7 15.5

NNE O O 5.9 1.2 5.9 1.2 5.9 1.2 50.1 18.9
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eb' 11 HR. JEWELL: Copies of this summary' description ars-

2 on the table in the back of the roca, availablato those members
g%E~x)

,

v
. 3 of the public'who may desire to look at then.

. .
.

4 This. Mr. Chaircan, completes the direct restimony{{j
G of the applicant, other tnan the aneutre to questions pro-

_

0 pounded by the Board at the pre-hecring conference. And I
, . . . .

7 would like to suggest for the Bocrd's consideration that it.
- -

. . .x

s. might be appropriate for the'ctaff to now have their witnesces? -

cr 4
'

9 sworn and present their ditect testimony before cross-examining *

O' '
,

to Mr. Holmec on the~ Summary Dascriptien, or anewsring the B>ard's
,

.

~. r-'.. ,

11 questions.
.wa .

"

, n - , ,

13 CHl.'RMAN WELLS: In that agrecabic to the staffi .,.
,

13 . MR. ENGELHARDT: It is agreeable to the staff. .

,
4

, - . ,
. M ..

34 i .' CHAIRMAN;UELLS: ,Will you proceed then to qualifyj;7 .,..

.-
L

g3 your witnesses, Mr. Engelhardt?
-

'

MR. Ei4GELHARDT: Yes.to

;7 The first mattar to be considered is the testinony

of Charles A. Lovejoy, whose tccticony in directed to the
10

issue of.the financial 'ualification of the applicant to designqgg

! and construct thic facility.20
I

f, At the pre-hearing conference the availability of3;
:

I Mr. Lovejoy at this hearing was discuscad and with the appli-
-

o.m i

Os snt's cgreccent, the 20ard agreed To concider the poccibility
-

4

:
33

1
i i
L that Mr. Lovejoy would not necessarily be vaquired to presen:! 24/"

d- Y himself at this hearing to sponscr ':ic testimony. The Eoard33

|
*

-
.
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eb2 1 informed the staff that in the evant that the members of the

2 Loard would have any questions of :r. Lovejoy whose testimony

3 was dictribats? c the pre-haaring confarence, that stcff

i

], 4L Counsel would be so inforned. I hcyo not receivsd such infor-

5, ..' tion from the Board and fron this fact I would assume that

i
e [ the Board he.s no questions to rcirc cf Mr. Lovejoy as to his

g . . _ .

7 testimony.

f
'

a And thus I would offer the tastimony of Charlas A...
'

T:
e. Lovejoy, of the Office of the Controller of the AEC, together ;

.t

I

to I with an affadavit of Charlac A. Lovejoy uho tmo duly strorn and

'

deposed and stated that he had prepared the document which I ,11 p
l

12 | have'just identified, and thct the contants cf thic testimony

13 are true cnd correct to tha best of his knouledge. And I_would-

< ..-js

14 like to offer this testimony of Mr. Lovejoy, together with' 'Y?'^'

.. ,

i ;
-

g| this affidavit as the stcff's testinony with re;?.rd to the , .

'

33 mnttar of the financial qualifications of this cpplicant, and

;y [ request that these two docuter.ts, the testinony and the affi-

davit, be incorporated into the record of this proceeding as13
,

if road. .O33
.

. . CHAIRMAN WELLS: Your assur.ption is correct,
. g

i

( !!r. Engelhardt. The Board examinad the critten tecticony ofg
! )
g Mr. Lovejoy and decided it t:culd not have question:. to ask him..,

and the Board will be glcd to receive the two decunantc presented-

3
1
J by the stcff, and it is ordoned that they be included in the,,

!|
25 [ transcript accordingly.

!
I

t
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eb31 113. E:!GELHARDT: Copies have just been distributed

2, to the Board, and to the appliccnt and to the Reporter.3

X:x02 | (Testimony of fir. Levcjoy folloac:)
,
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'4 UNITED STATES OF AMERICA ia ' W
. f.- _ . .s.c,'

. J '"; #.y <.

NM ATOMIC ENERGY COMMISSION - : '_;,.. r%,3<

. . . .. . e ), -:-bJ.

-1 In the Matter of ) -

_ ' J'
-

/ ) i~U, . .

*
ARKANSAS POWER AND LIGHT COMPANY ) Docket No. 50-313 *

,
., .. ,
.y . ) ,< w. ..

'

(Russellville Nuclear Unit) ) . . '"
,

.T
y 44 *s

.
- * 'a ? g/,;g , . . *1..

' $' b.J.] - TESTIMONY OF CHARLES A. LOVEJOY
M ':u ;?2::

.

'r i NN.P,'6? - - 0FFICE OF THE CONTROLLER,'AEC *

<, rQ. a y&, ..
-, + ,,o.; . i. - w

s-
'

.
. .# ., a * 6 .* .

w - .o , , yL*A.*$.- ," 'y Q...v

'('? My name is Charles A. Lovejoy. I am employed as a staff accountant in the ' 'NdT'it
.. ~. w -'

.

~ 9 7. .f ..Office of the Controller, U. S. Atomic Energy Commission, Washington,' D.C. NG vy
,

-
- u. . .

. >. , .: ...
_

c ' s u p .gg n.w.. ,
.. , ,

. < .: w; m ;; ~.

~

,y:
. I am a graduate' of Benjamin Franklin University with an MCS ' Degree in .9:a .w,f.. ~.. e

.ym :

- M-
- ,n

. Accounting. .

d4.A.W^YT.' Of$! i
' '

'

:... .
, .

. '' .
- .

-
,

- y , ., -,y . ; .cq rn|4 .s y
. . . .

.

< .:T&bi:
|3'%.

-

a . -

;. From 1933 to 1941 I filled .a variety of accounting and auditing positions 'l 5 0
- .

- -- . .<%, . . . r - ,
.

.
4

. , . . . -,

A with the U. S. Government. I was Controller for the United Services Life
. - .

~.<: I.4
.: |

n. ./. .j Insurance Company for two years before entering the military service in : Yd)
... . t - a c. . q:. a.u. .

' .

.

. . |. r. .. -
. 1943. After discharge from the Army, I served for seven years in various c 'Q 1 |

.
- r -1"

..

staff and supervisory positions in the audit and accounting divisions of ,' Q~ ... ,
W

the Reconstruction Finance Corporation where my duties included financial..
m :gu .:g.

* 7 .Q.(
., q p . ; m. a. e- " .. |

'

.
, ,

],J, analyses and review of the operations of borrowing institutions. ' i

. (.-- |
-

4
,

.fj \.. "I. .

.

s

. ' 'i,
, ,c

' . . Since 1953, I have been a staff accountant in the Office of the Controller
~

v%. .

9of the Atomic Energy Commission. My duties include the preparation of
. , o.

financial analyses of firms applying for fadlity licenses, and construction
n.

-q
,

.

.j .
permits. I have appeared as the financial witness for the AEC staff in

-s

..

.

[ ) hearings on the applications for Class 104 licenses held over the past years.
/ 0: ..%, i- .

-

t >

SQ .

ms,s,3 -

,

-
. . . , , ' s ., _ r

s . ,

'

|,d :' y

'i et. ,t.. . .I,
'

%: 1
'" ,
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V. w. p, e I have reviewed the financial 'infor=ation in the application and cmendments
:. ~ .- '

_ , . , .,
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! M., thereto of the Arkansas Power & Light Co=pany for a pc =it to construct a ,- : ;
. .

,w- y...,

.- .

nuclear power facility with an initial net electrical output of about 850 '9. , 'a+ ic ,

~. . .

.r, .m.
,

.;- .j megawatts (2,452 Hwt) to be known as the Russellville . Nuclear Unit. . Based ,Q p
-.

. . .-v .
:Y

. ..

on this information, it is my opinion that Arkansas Power & Light Compt ty M4o-

g
Mg (APL) is finsacially qualified to construct the proposed nuclecr' facility.
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"}- My opinion is based upon the following facts and considerations: . hg| g.

.. s* . n . c. - .A ~

. . M.q.%.3).. .
. . . et.ay. ps . m,. .. ,

'. 1. APL estimates that the costs of construction of the plant, including j '.jj f
: v3,;,

~

transmission facilities and other associated costs, and for' the initial 7 ' '.
i

'J ' A W*g t,%.mO; M
.

.r :r . t
,

.

,
.

. . -
..

reactor core total about $169 million, made up as follows: -y . . , -

.
, , x - pm fy%;,.+ s -. . p%,

*
t

.

, .-.,.,, ;ma y ;-.

)
' _^ _

;.a .
-. . .. . .

4. ,
' %;Y. .M.!' ~

Total nuclear production plant costs $ 138.0 million .
'

y.J
. Transmission facilities and other

..

associated costs 7.0 Mg;'-
~

X g.e%:.%.
; Inventory costs of initial core 24.0 M:.

a- g . ,.g. - .~
*

Total $ 169.0 million Y dF N.

' . ?. c
q,w - <

'

.f/g.

M., ..t The estimates, as they pertain to the costs of the nuclear production plant, ' Id .,:
,
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/? J' hsve been reviewed by the Division of Construction and the Division advises ~ ''''4 '

.. d
-
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-

w 1 , . .
_

+ .w.,n,
lY, me that the estimates appear reasonable. -A
c;,2 - - 3:
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g r ..
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. . . . . .C The Division of Reactor Development and Technolos;y has reviewed the special
.

.

'

.r.<.

nuclear =aterial requirements for the first core of the subject reactor
,

and has advised me that the quantity of 91,610 kilograms of UO as stated I
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''.4 in the Preliminary Safety Analysis Report is a reasonable amount for a
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reactor of this size and power level. c. . s;. I*.
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The applicant states that construction of the nuclear plant will be .',pp g,2. - i
p 9.y, . , . ,

..

.g' . financed as an integral part of its total construction' program in th
%. . v.a -.2 m
n

.%. .

-.

,

W sa=a general manner as other additions to the APL system are fina.nced M.c g
*

Y-e.% . . , .Wr ., [ ; ,i [
m

'% # "' *
- ,E,.h,

.

.m _

,

(i.e., internally generated funds, temporary bank loans and proceeds from,'~ y ;
M" .y(

,

um;"
. ..,
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:
.

. ,;Q. ~. . , .Qjp, the sale of securities).
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'
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Dased on APL's record of earnings and provisions for depreciation over' ig. . .

"

.a.,

*
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.

the past five years and in view of APL's resources, the strength of its..~ E,p ~ j .% 3*

XCW2 h,*
,) - . -, < > .

. . 1 . . :* s w t b
#

. financial position and the regard held for its. bond issues, 2.t is ,a ; jp; a ;.ii .o 4
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_
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- Q v' ' reasonable assumption that a substantial portion of the estimated costs ' WM
. w ..

e.; 4 4.. .
;-

.
,

.] 3 - to construct the nuclear" facility (including the necessarv funding for~ [- N'g
,

, y,.. . .

. --

the initial core) can be iinanced from funds generated internally (e.g., ' M. .
.

f.;., y %. g . 4.s, . .

retained earnings, provisioris for depreciation) and the re=ainder from* '[''. .

'z? e .

, . .
,

.
,

n., - the sale of securities, including temporary short-term loans, when and ;o g
. s s .. e ,-.a. m iP gs-x - '
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>

... v f.s -... e ; >, , ..w
'Ad as needed. ~ In this connection, ~none of the applicant's outstanding ' . nr.r.O..-

, -n g.r - y ' a, .
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bonds mature prior to 1974 $nd accordingly no refinancing of' existing Y-[[i -

q |.N !Q Q
Q[ debt will be required during the construction period. f w
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APL is soundly financed and has adequate resources at its co==and. As,' 3.^

.':,
M of December 31, 1967, cash and net receivables totaled about $14 million. 7

. < .

'.F \@)
Gross revenues for the year were $108.4 million. The long-term debt '9

w3 ~.. ~f,.;
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.
-,/ represents 56.7*/. of total capitalization and the company is--not-over-
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capitalized on a hock value basis, as evidenced by the ratio of net plant - (. '' ' *
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f " d' to capitalization of 1.1. The applicant's Dun and Bradstreet credit j'
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T rating is AaAl and Moody's Investors Service rates the company's first ; yb
f' , %|[:

i .

.1. E' 3
mortgage bonds (97.57. of long-ter= debt) as high-medium grade (A) and its

'
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debentures as lower medium grade (Baa). ~
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""yrt . ' 4. . Operating revenues for 1967 were $107.9. million, up 357. over 1963 and Md?,
:m:9- mr . r t.a%: -

, -.
- .-
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: : .w .

@ w '. -
-

,

.T net earnings after taxes were $18.3 million, up 597. over 1963. The volume" f".7.*
rA a...y. w ny.. + . .
,d of energy cales over the same five years has increased about 507. to ' %fg.t

1 J* We,_w .

;
, -

s !yp g,
,

; 8,661 million kilowatt hours ~in 1967. The' pertinent financial ratios*

n . - .n

p indicate a sound financial position and are in line witih those of the
.< -c r
. ; ,f,

q
'i;

''
.

A copy of my financial antii.pis ;w''i.electric utilities industry as a whole.
w O: w ?,ym

,

-
,

. ,.. , _
.y .

. , . . .

i. .; : ,- -.

: : . a ., p ;,,..

re.flecting these ratios.and other pertinent data is attached as Appendix .dy. &c- i
., , . - .

~L .s 3 ism;W|
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- r2w-
A. In brief, the ratio of the long-term debt of $224.3 million to net' ~ 3 :j;pr

34 - n e.

% utility plant of $440.5 million is .51; the ratio of net plant to capitaliza f 1-S
.

gy;x > ,- o,,
, ,

tion is 1.11; the proprietary ratio is .37; the ratio of operating expenses, " T_'
,

. y :3.

,

'j: includingtaxes,of383.4milliontooperatingrevenuesof$107.9million':'T,, m.. .. .
- pw .79 . . . ~

_,; g is .77; the rate of earnings'o'n the total' investment'in'APL is 5.47. and:on O cp ,

.. . - . . ' .. ~ % P $.q J 3 . . ' , - Jgfg W n%dy
r '".'cv the stockholders' investment is 10.77.; the interest on the bonded debt'was'Wk
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.s.- ,J%j4 - -

: a4 m
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. earned 2.74 times and earnings retained in the business as at December 31, ,,
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" . Appendix "A" [,'[,

'. d
. ARKANSAS POWER & LIGHT COMPANY e. c %.-

~

'. j DOCKET NO. 50-313
.

.
..

'

' * . . 2-

jd4 FINANCIAL ANALYSIS 'O
m- 1. . .mu

~

P
" (dollars in millions)p .

O Calendar Year Encted Dec. 31. , ,

*

1967 1966 - 1963 .~_
,

$ 224.3 $ 194.5 $'145.2' . ' Long-term debt ' ~ *

Utility plant (net) 440.5 401.2 292.9 -

' - Ratio - debt to fixed plant
.., .

.51 .48 . 50- ,*-a c .q g,:;nd'

'.| Utility plant (net) *

ag:;4 Capitalization
. .f' 440.5

_. _ 4_01.2 _ 292.9, f*^. '
,

395.6 359.5 266.6, %. .Q.' ' . '
. ,

4 #) 1
Ratio of net plant to capi * alization

, , , 1.12 , ,.1.10
; ;f.;,.,1.11- :. .

3
. ~ .n. .m .-...g.p fiGO S tockholders ' equity . ,( ' . ,

460.9 420.7
17 1.3 165.0 , 4 | gf',

, i Total assets - + i - w> .

. '| m.2C'Proprietary ratio .37 .39 .- at
'

-

.
' -

.

.. . . . . .

r ., . j Earnings available to common equitiy 16.3 14.2 ..,g y. 4 g g<

;

Common equity 129.8 123.5 a + ,0. w .a ,

y Rate of return on common equity 12.67. 11.57. - ' 3, ?
' ' ~

''
'

Net income 18.3 15.7 .. 11.5 - ,

Stockholders ' equity '- - 171.3 165.0 ~ f 121.4 ~

E.
I

'M.V.,9.57.'.I." ye.g. Rate of earnings on stockholders' investmenti . 10.77., ,-- 9.57. ~

-w -wn--
Net income b'efore interest ' 22.1' % M. i:>N. h, M..N;d.x.A.' .

~ Liabilities and capital
~ -':" ?. ' 24.7-

>

,

l. , . . ' , ..- ,460.9 420.7 g ,' ,~~c..

.
.

. <

Rate of earnings on total investment '; 5.47. 5.37. ' - N. ..

- pi.!
'

i .. c.. -: .,

3: Net income before interest 24.7 22.1 -17.1 e -
j Interest on long-term debt 9.0' 7,3 5.1 2 7 ._

'

, ,;

') No. of times fixed charges earned , - - 2.74 3.03 3.35 JG,
w,-,.

,

Net income 18.3 15.7 11.5. >
#

'* i Total revenues - 108.4 99.8 -80.1 .-

N'' Net income ratio '. y .17 .16 1.' . * T.14 V
^

<

Q .

'

. , - V. ;. ~>;.y . a.

77.7 c j' ,'79'.862.7', y( > %
.. .

*Q g Operatine 7 enses (incl.' taxes) . n - ;.f 83.4*

4.,..- ' 107.9 '1p Operating revenues 99.8 . G.- ,
- 4

d.. Operating ratio : A? '. '
~

.77 .78 N''.79' 4
' '

(.'' Retained earnings 27.1 23'.8
- -

,- . . ...u.. .: .sonev .

18.6 .

'

yg); 1967 1966' '

.

Capitalization as of 12/31*h..i.i.. Amount 7. of Total , Amount 7. of TotalT
-

,
'

Long-term debt $224.3 56.77. ,$194.5 54.17.
Preferred stock ",.[ 41.5 ;10.5 41.5 11.5. .,

Common' s tock 129.8 32.8 123.5 34.4
'

a .. . c v. . . ~.

v. Total $395.6 100.0% S359.5 100.0%.

8 0
~f5; Moody's Bond Ratings: ", *

,

( ) First Mortgage (97.57.)? A
'

f[ Debentures (2. 57.) .
^

'

Baa -

'

. Dun and Bradstreet Credit Rating AaAl
. , -

,.*
,

-' . . . , . ,
,

-g,-
-

. ~
,

' , ,

* '
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Ea,

ebl 1 MR. EMGELHARDT: I would now like, with the Ecard'e-

2 permicsion, to call the staff's technical witnesses to be
(NJ'}

3 sworn. I would like to call Mr. Charles Long, Mr. Paul Check,

Q 4- and tir. Albsrt Schwencer.

5 CHAIRMM! UELLS: Uill you gentlemen stand, please,:
w,

.

e and take the oath. ;
+

-s..
.

g.
7 Whereupon,- j;

e,s. ' ,
- .

a
~

,'
'

CHARLES LONG, ., f ug n .

-- gg;[ ,.,. .
:

,' S.3 PAUL CHECK, and
- -

'

;"
3. . ;, .:, ,- :~.

,

AL3ERT SCH'dENCER '
'

6i' m
10 .w ..

'"
:. .

were called as witnessco on behalf o" the staff and, hAving ; :"-
it

-

.

-

. . :.g 4 u. ir ;~
.

.- ...;

been first duly sworn, were examined and testified as follows:'

12 - .~ , . . ;
-..

'

13
- DIRECT EXAMINATION 2m -

+ - J,,_ .*h,b'

7,

14 n.MR..ENGELHARDT: I.would now like each of you'toS.|, -N
> . . - 1 -. - . 1.'p_f s., .

~
' statie your full name. Mk '

35
..

. . , .

MR. LONG: Charles G. Long.10
'

,

. , , a(t: f

'
,

./ [MR. CHECK: Paul S. Check.-17
. 4:

-

-

MR. SCEWENC3R: Albert Schwencer. I hele no middfe
ig n, ,

, sc-; ,5. ;

. g~gg
,,

name. 3 ,
-

. N
.19

-
-

.
.

. . Mr.Long,byuhemareyouemploh;ed
-

,

?
20

- MR. ENGELHARDT:
.

- ;;
'

MR. LONG: U.'S. Atomic Energy Commission. '-
~

21

MR. ENGELHARDT: In whrt capscity? ;

22

O.,
i

' ' MR. LONG: I an Branch Chief, Reactor Project Branc 1
23

No.'3 of the Division of Reactor Licensing.
24

MR. ENGELHARDT: Mr. Check, by whom are you employe d?
25 .

.

%

FI4

N
.- _...,p

,?.-..^- '

,
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cb2 1 MR. CHECK: I am similarly employed by the Atomic

2 Energy Commission, the Division of Reactor Licensing.(
,)i

-

:
- *,'

3 MR. ENGELHARDT: In uhat capacity?
_

.

-

4 MR. CHECK: As a project leader under Mr. Long's

I
3 supervision.

,

MR. ENGELHARDT: Mr. Schwancer, would you state by;j
"

I ,

y uhom you are employed?
c

w

a MR. SCHWENCER: I am also employed by the Atomic '' s
.

. a ..
~ " '

g Energy Ccamission in the Reactor Projects Branch No. 3''the' "
,

'

'

' .y-~~;s..g..

Division of Reactor Licensing. |PJ39 ;
, -

MR. ENGELHARDf: In what capacity? 5 ,1{ c3; ,
-

{
. , , . u y;;

i MR. SCHWENCER: As a, project leader. 'y33 ,_
,

, ,
y.

MR. ENGELHARDT: Did sach of you prepare'a state :e
(-' 13 ,

, / >, . : - .s

! i ^ , A .5 'l $bbi l
''

U' ment of your professional qualifications? ' l~".f|fe, p34
-

.. .H 3 '
*

*

9

(Chorus of "yes".) 7 <g
,

,

g' MR. ENGELHARDT: Let the record shou that each . wit 4
.:n. :

ness has responded affirmatively. ~i . .e37 ,

| ,

Are these the document which'I now show you? -

.)10
:1 + . . .

19 - "I @ ~

'

(Documento handed to the witnesses.),

.m
<

(Chorus of "yes".) "

20

MR. ENGELHARDT: These documents have previously
'

g
'

been transmitted to the members of th2 Board crd to the appli- -

cant. Copies of these professional qualifications ar2 availablog

]atthetabletotherearoftheIoom.y
,-

,-

$(_)' Do you have any corrections or a- :icns to mcke to
l'

g

4

-

*
n
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ob3 1 those statem3nts?
.

/F's 2 (Chorus of "no".)
\ )

"3 MR. ENGELHARDT: Let tha record chou that the wit-

4 nesses responded nesatively.

5 Are the statements in these professional qualifica-

tions true and correct to the best of your knowledge?
o ..

I
-

7 ? (Chorus of "yes".)
.

a - MR. ENGELHARDT: Do you adopt this statement as ' 'i _"

.x ac.

o your testimony in this proceeding?
'

g;,

, 2 a.
-'..!' .w.

-

to' (Chorus of "yes".)

MR. ENGELHARDTe I would now offer the statementsgg ,

~+ . : .v

12 of Mr. Long, Mr. Check, and Mr. Schwancar, and request that. '~
i
i

'

ga they be physically inccrporated into the record into the record_

( 8 .

V) of~this transcript ac if raad. _ % -f
s . , . e. ,

y
. . 4y.i d y'

15 CHAIRMAN HELLS: It is.so ordered. '
.

f
r,

10 _

. s

17
~ A'

>

'

10 - '
. .

Y

, e ' A

* -# *'

20
'

'

. i

-\
I

21 |

.
,

O |,

. 24 ' |

25

|
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CHARLES G. LONG -

a . e . n. .
...

PROFESSIONAL QUALIFICATIONS (~,

. , .7 '

REACTOR PROJECT ERANCH NO. 3,

. . .' I "'

'd DIVISION OF REACTOR LICENSING
'

\1
-

>l
.

. --
. . ,

-

~y, +
-

-N I am the chief of one of five Reactor Project Brsnches in the Division of
L. -

Q - . x_qw Reactor Licensing. In this position, I am responsible for the analysis and
_ A-

wt. . ,; n

p%. - y
.-

. . , - .,wevaluation of the public health and safety aspccts of nuclear reactor facilities ~
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un.g In April 1%2, I left the Commission to accept a position as process engineer, ._ n ; _

, ,,..,

[y with. the Inter-nuclear Company in Clayton, Missouri. I was responsible for the. ('y
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: ty. . . T. ..e g:~:0;A Reactor, Columbia, Missouri.
.

,

' -

-

J:p;,Ay y.
54%y ' '

w.
d ';

. , ; :q q,

-9 e) In November 1%2, I returned to the Division of Reactor Licensing as a~,
. a p
7yg" ,

. < - J-
- .[':i'pf3,g+-

'~ , - -
,
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. Licensing. It is' my duty ,to perform safety evaluations of central station J. .a ' . 1,;ghR
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.

>
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cbl 1 MR. ENGELHARDT: I will now show each of the witnessas

.c - 2 a copy of a document entitled " Safety Evaluation by the Divi-
;

s~ /

!
sion of Reactor Licensin;;, U. S. Atcaic Energy Connirfsion in

E

3

4| the matter of Arkaneas Power and Light Company, Russellville

g Huclear Unit, Docket No. 50-313," datad October 1st, 1968. '

3 Did each of you participate in the preparation of
'

. L.,
' this document?

, .
-

,
. , .

3 (Chorus of "I did".) _ }[
. ,y y

9 . .MR. ENGELHARDT: Are there any corrections or addi-;
g.,, .., . . . .

:c w
tions to be madd in the Safety Evaluation which I have just"j,yj t ,10

y ,

identified? ?( 'i
,, ,

c :ws,. . . ,

:v. m
! MR. LONG: Yes, there are. *" '

12 i
*.4

<

4 _rs...
,3 | MR. ENGELHARDT: Mr. Long, would you identify they].

.

7
( 1 he 'W.cYj corrections?

'[f14
. 109 , .. :

M . LONG-
.

,

15 On page 9, the seventh line from the top;; '

v

to ! of the page, the last wordi of that line should read "contain ~ "

. |t
"

ment" instead of " core". ', i., V17 ;
\ . ''

10
' On page 15, the fourth line under Section 3.2 should

& n,

x.
read "at 2452 megauatts thermal with a maximum design fuel- . c.O .to . :S '

' burnup of 55,000 megawatt. days." The change is the addition (o, y ..

of the word " design" after " maximum". I
21

}
-

That's all the corrections I have.
]

h MR. ENGELHARDT: Is this identified Safety Evalua-g
,

tion as corrected by you now true and correct o the best of -g

b/ your knowledge?g
A *

%
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.

'ob2 1 (Chorus of "yes".)
,

- . *

p 2 MR. ENGELHARDT: May the record show that all three-
T

" "'3 witnesses have so indicated. -
, ,,

T &
4 Do you adopt this Safety Evcluation as the testimonyg

y.
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0 '(Chorus of.*yes".) cf. -

'

-

e +
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1.0 INTRODUCTION
i

On November 29,1967, the Arkansas Power & Light Company (applicant)
{

submitted an application to construct and operate a single-unit nuclear power

plant, to be known as the Russellville Nuclear Unit. Ten supplements to that

; application have since been filed with the. Atomic Energy Commission. The

i
reactor site is located ace'ut 6 miles from Russellville on a peninsula in the

Dardanelle Reservoir on the Arkanssa River, Pope County, Arkansas.

The facility architect-engineer and consuuction manager will be the.

Bechtel Corporation, the nuclear steam supply system will be furnished by

the Babcock & Wilcox Company (B&W), and the turbine generator will be supplied

by the Westinghouse Corporation.

The plant will use a B&W pressurized water reactor designed to operate

at 2452 megawatts themal (Mwt) and produce 850 megawatts of electrical power

(Mwe ). The expected ultimate capacity of this plant is 2568 Mwt. The appli-

cant. has designed the major plant components including the containment and

other engineered safety features for a power level of 2568 Mwt, and has used
i

this power level in analyzing postulated accidents in conformance with the

.

siting guidelines of Title 10 - Chapter I, Part 100 of the Code of Federal
<

Regulations (10 CFR 100). We evaluated the containment and other engineered

; safety features for 2568 Mwt; however we evaluated the themal and hydraulic

characteristics at 2452 Mwt. Before operaticn above a power level of 2452 Mwt
,

is authorized, the Commission's regulatory staff must perform a safety evalu-

ation to assure.that the facility can be operated safely at that power level.

4

; a
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The application, including the Preliminary Safety Analysis Report (PSAR)

f and Supplements l~10 (hereinafter collectively referred to as the " application")

was the basis on which the Division of Reactor Licensing conducted the technical

evaluation of the preliminary design of the proposed plant. The staff used

the following apprcach in its review of this applicatien.

a. Performed an in-depth evaluation of site-related features.

b. Identified and compared all of the design and safety features of the

Russellville Nuclear Unit for similari.ty to those previously reviewed.

Where justified, we relied upon previous in-depth evaluations of like

systems, components, and structures without perfoming separate, duplicate

evaluations. .

Q
c. Determined that the design features and the treatment of safety matters

were consistent with current regulatory criteria and policy,and that the

applicant adequately addressed concerns which have been identified by the

Advisory Committee on Reactor Safeguards (ACRS) in previous reviews.

d. Identified and evaluated those design features and related safety matters

that are new or unique, or which, although reviewed in the past for

other applications, continue to require review.

,

)
Within the Division of Reactor Licensing, the Reactor Projects group was j

responsible for the review, and for coordinating parts of the review involving

( personnel within the Division representing various special technical disciplines

from the Reactor Technology and Reactor Operations groups, as well as censultants-
f

O
|
|
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and other governmental aEencies outside of the Division of Reactor Licensing.

The reports of our consultants are attached as Appendices C th'.ough G.! -s

During the review a number of meetings were held with representatives of

the applicant- to discuss the proposed plant. As a consequence, additional

information was received from the applicant.

,

The Advisory Committee on Reactor Safeguards has considered the applica- .

,

tion, has visited the site, and has met with both the applicant and the staff..

,

A copy of the ACRS report to the Commission on the Russellville Nuclear Unit
; i

is included as Appendix A.

A chronology of the principal actions relating to the processing of the

i
application is attached as Appendix B to this report.

( The review and evaluation of the proposed design and construction plans

(. of the applicant prior to construction constitute the first stage of a continuing

AEC review of the proposed facility. Prior to issuance of an operating license,
i

,

;

the Commission's regulatory staff vill review the final, as-built, design and,

i

operating features to determine that all of the Commission's safety require-

ments have been met. The unit would then be operated only in accordance with

the terms of thy 1perating license and the Commission's regulations, and under

the continued surveillance of the Commission's regulatory staff.

The issues to be considered, and on which findings must be made by an

Atomic Safety and Licensing Board before the requested construction permit may

be issued, are set forth in the Notice of Hearing published in Federal Register
,

# -- on September 20,1968, 33 FR 1h243(.
. -
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| 2.0 ' SITE AND PLANT DESCRIPTION
'

O1 Site Description

The Russellville Nuclear Unit will be constructed on tsn 1100 acre oite;

located on a peninsula in the Dardanelle Reservoir on the Arkansas River in

Pope County, Arkansas approximately 6 miles from the town of Russellville

I. (1967 population,11,154) and 2 miles from the village of London (1967 popu- :

lation,495).

An exclusion area with a radius of 0.65 miles (3430 feet) from the reactor

has been established for this plant. All land within this radius, except for

j the bed and banks of the Dardanelle Reservoir is owned by the applicant. The

bed and banks of the reservoir are controlled by the U.S. Army Corps of

1

Engineers. The applicant has obtained an easement from the Corps of Engineers;

( for the ares which will permit it to exclude all persons from this area in the
4

event conditions at the plant warrant such action. The applicant has specified

a low population ::ene (LPZ), as defined in 10 CFR 100, of 4 miles.
(

The area around the site is largely undeveloped. In 1964 practically no

land was under cultivation out to 4 miles; out to 10 miles less than O.4 percent |

vas under cultivation. In 1964 approximately 20% of the land out to 5 miles i

{

and 27% of the land out to 10 miles from the site was classed as pasture land. i

The nearest population center with over 25,000 people is Hot Springs, Arkansas,

55 miles south of the site. The applicant has estimated a 1967 population of

3146 within k miles (LPZ) and 22,993 within 10 miles of the site. Projections

of the total population within these distances have been made by the applicant

for the year 2012 and are given as 5700 and 34,827, respectively.

O

.
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The meteorology of the site is typical of continental locations, with

lighter wind speeds and slower diffy.sion conditions at night than during the

day. The site is in an area with appreciable tornado activity with 41 tornadoes'

reported per 1 degree squareb! over a h5-year period (1916-1961).

With respect to hydrology, the maximum probable flood, as computed by the

Corps of Engineers, combined with failure of the upstream dam will flood the

!

reactor site to 361 feet or 8 feet above plant grade level. An onsite pond !
;

which will provide the source of emergency cooling water will be available in

the unlikely event that there is a loss of such cooling water from the Dardanelle-
,

Reservoir.

In terms of geology, the site is near the axis of the Scranton syncline,

('') one of several westward-trending gentle folds that characterize the Ar} ' a

G ('( Basin--a major structural and topographic feature of Arkansas and eastern
'

Oklahoma. The site is underlain by a thick sequence of gently-dipping shales and

sandstones of Pennsylvanian age. Overburden consists of alluvial clay and
'

silty clay that ranges in thickness from 13 to 23 feet.

No identifiable active faults or other recent geologic structures exist

that would localize earthquakes in the immediate vicinity of the site. Although

several ancient faults are associated with the folded structures in the area,

none appear to have been tectonically active since latest Paleozoic time (about
,

| 230 million years ago).
<

'

1/ A 1 degree square as used here is that earth surface area bounded by 1 degree
. of lattitude and 1 degree of longitude. At the Russellville site a 1 degree
(, square contains approximately 3000 square miles.

'

8
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A somewhat unique site feature is the buried natural gas transmission pipe

line which crosses the site approximately 600 feet from the containment struc-g
i

ture. The line, which does not supply this facility, will cross 4 feet beneath

the bed of the plant's dischar6e water canal.

A discussion of the a:ceptability of the -site is given in Section 31.

2.2 Plant Lescription

The Russellville plant will have a closed-cycle, pressurized-water nuclear

steam system housed in a prestreseed concrete containment building, a steam

and power conversion system housed in an auxiliary building and an outside

electrical switchyard. It vill also have those auxiliary systems and struc-

tures required to safely operate and maintain the plant under normal ar*

emergency conditions. These auxiliaries include a radioactive vaste disposal

( system, fuel storage and handling facilities, emergency power systems, and

other engineered safety features.

The principal features and design bases ror the Russellville Nuclear steam

supply system are essentially identical to those of the Metropolitan Edison

Company's Three Mile Island Nuclear Station, for which a construction permit

has been issued by the Commission. The nuclear steam supply system consists

of a pressurized water reactor, a reactor coolant system, and associated>

auxiliaries. The reactor coolant system consists of two parallel recircula-

tion circuits, each sending reactor coolant through a steam generator (reactor

coolant side) where it splits and flows throu6h two pumps and associated

/- piping, back to the reactor vessel.

(

A
t )v
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An electrically-heated, spray-enoled pressurizer is connected to one of

- the two flow circuits. The reactor core uses fuel rods of uranium dioxide

pellets clad in Zircaloy h tubes. The fuel rods are supported in assemblies

by spacing grids and fittings, and a perforated can, all made of 304 stainless

steel. Reactivity is controlled by movement of control rods (Ag-In-Cd), clad

with 304 stainless steel, and by varying the boric acid concentration in the
.

reactor coolant.

The control rods are positioned axially in the core by the use of

electro-mechanical, rack-and-pinion rod drive mechanisms and tripped (gravity

insertion for least reactivity) by deenergizing a magnetic clutch. The clutch

design permits the drive motor to apply down-drive force should a rod not

O fall freely.

\u ,/ (--

\ A control system monitors reactor system temperaturec, pressure, flows,

neutron flux and load demand, and adjusts reactor power, steam generator

feedvater flow, and turbine throttle within prescribed operating limits.

A reactor protection system monitors reactor coolant system temperatures,

i

flows, and pressure, core neutron flux startup rate, and neutron flux level.

.

If an operating limit is reached, this system shuts down the reactor by

releasing rod drive clutches and allowing the control rods to drop into the

'

core.

| The principal engineered, safety features are the emergency core cooling

system (ECCS), the containment ventilation system, and the containment spray

system (with chemical additives). A protection system monitors primary cool-,

ant and reactor building pressures and will automatically initiate operation

O)\x_, of the engineered safety feature systems if preestablished safety limits are

reached.

I

!
!
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The containment structure will be a steel-lined, prestressed, post-tensicned

_. concrete, vertical cylinder with flat bottom and shallov domed roof. The con-
,

tainment is of the same basic design as that used by Bechtel for the Commission-

licensed Duke Power Company Oconee Units 1, 2, and 3, the Florida Power & Light

Company Turkey Point Units 3 and 4, and the Consumers Power Company Palisades

Plant. The design detailc of the Russellville containment differ from this basic
.

design in that the design details provide for a modified prestressing system
,

0using three vertical buttresses and 240 -span horizontal tendons rather than
Ufor a prestressing system using six vertical buttresses and 120 -span horizontal

.-

tendons.

'' All penetrations will be pressure-resistant, leak-tight, velded assemblies.

Personnel hatch openings will have interlocked double doors, the equipment

O( hatch will have a double-ga,sketed, bolted door and an isolation system will be

provided to close all fluid lines that penetrate containment and are not required
,

for operation of engineered safety features.

The emergency core cooling system (ECCS) will be designed to provide core

cooling for any locatica and size primary coolant pipe break, up to and including

the double-ended rupture of the largest pipe--the 36-inch reactor outlet pipe
.

between the reactor pressure vessel and the steam generator. The ECCS will

consist of two operating and one spare high pressure injecticn pumps, two core

flooding tanks (accumulators) and two low pressure (decay heat) pumps. A

recirculation system using the two low pressure pumps, returns water from the

containment sump to the ECCS. The Russellville ECCS does not differ in concept

or capacity from the ECCS reviewed and approved for Metropolitan Edison's

t, Three' Mile Station Unit 1.
L
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An emergency containment spray system will provide borated water contain-

ing dissolvel sodium thiosulfate and sodium hydroxide to limit containment~

acci^ .nt pressure (by heat removal) and to remove iodine (by chemical action)

in the event of an accidental energy release from the primary system. A

containment ventilation system, consisting of three fin-fan air coolers, is

used to maintain containment temperatures at normal values during normdi plant,

* * '
.,

operations. During accident conditions either the coolers alone or the corei

spray system alone will be capable of keeping the accident pressure within the
I

design limit. --

,

'

The major plant auxiliary systems are the chemical and volume control

i

system, the waste disposal system and the fuel handling system. The chemical
,

/'' and volu=e control system is used to adjust the concentration of the chemical

N.s} (
\_ neutron absorber (boric acid) in the reactor coolant and to maintain the

proper amount of water in the primary system. The waste disposal system isi

used to accumulate radioactive gases, liquids and solids from plant operation,

process the radioactive wastes, and control and monitor the release of radio-

active gases and liquids from the plant to the air and to the reservoir

respectively. The fuel handling system includes equipment and facilities

designed to transport spent fuel under water from the reactor to the water-
J
'

filled spent-fuel storage pool from where the spent fuel will be shipped to

sn offsite processing plant.

The closed steam-feedwater cycle of-the steam and power conversion

system removes heat energy from the reactor coolant in the two once-through

steam generators in the form of steam, converts steam energy into electrical

u

.
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energy in passing through the turbine generator, condenses the steam into

{ feedvater'which is purified, chemically controlled for optimum pH and minimum

oxygen content, preheated, and recycled to the steam generators.

The condenser circulating water system condenses the steam leaving the

turbine generator unit in the main condenser. The pumps for this system will

withdraw water from the Dardanelle Reservoir by way of an intake canal and

pump it through submerged conduits to the main condenser, and thence back to

the reservoir through submerged conduits and a discharge canal. Cooling

water for vital plant functions, ,which must remain operable in the event of

an accident, will be supplied by the service water system. This system will

draw water from an intake structure which is normally supplied through the

/ ) intake canal from the Dardanelle Reservoir. The service water portion of
%.J'

- the intake structure can be isolated from the intake canal and be gravity-fed

by submerged piping from an elevated emergency cooling water pond to be con-

structed on the site.

On. site emergency power to operate post-accident emergency core cooling

systems, the containment cooling systems, and other vital systems will be

supplied by two 2130 kW diesel generators. Two separate 125 volt d.c. systems, i

ecmplete with charged storage batteries, will also be-provided to supply vital

instrumentation and provide emergency lighting and switching power.

There are two independent offsite sources of power. Offsite power can ,

I
Ibe provided automatically upon loss of the main generator, through one of two

{ transformers from a 161 kV transmission system which will be supplied power

n
i i1

V
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over separate lines from different sources. Offsite power can also be provided4

- automatically in a similar fashion from a 500 kV transmission system which

can also brin 6 power into the plant over separate lines from two different

sources.

30 IMPORTANT SAFEIY CONSIDERATIONS

In our evaluation of this application, we have given special consideration

to a number of site and design features which are new, unique, require continu-,

ing evaluation, or have_ important safety implications. The more important of

these safety considerations are discussed in the following sections.

31 Suitability of the Site

.

In evaluating this reactor site, we have considered the following aspects:
A
k_,I { the characteristics of the proposed reactor; the containment capability; the

nature and. amount of radioactive vaste products generated; the site character-

istics relating to meteorology, hydrology, geology, and seismology; abnormal

weather conditions, such as tornadoes and floods; the population distribution

in the surrounding area; and the potential radiation exposures at the site bound-

ary and offsite as a consequence of any of the postulated design basis accidents.

The area around the site is sparsely populated; however, the site does

present one potential problem related to evacuation of the few persons on the

Bunker Hill section of the peninsula which extends into the Dardanelle Reservoir.

Since the land evacuation route for these people would be across the applicant's

property inside the exclusion area, the applicant will provide boats to evacuate

I (
! (.- these persons by water if the land route is unsafe.
i

b
'
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!
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The applicant states that no water is removed for either industrial or

potable purposes downstream between the plant and the Mississippi River.-

To establish background radiation levels,.the applicant has outlined an

environmental program which will be initiated 12 to 18 months prior to opera-

tion of the Russellville plant. This program will include onsite moni toring
i

of radiatica exposure levels and radionuclide concentrations in soil, vegetation,

lake bottom, water, fish, and air. Offsite monitoring vill inclade analyses

of milk, pasture forage, truck crops, and public water supplies. The applicant
.

has consulted with various state and federal agencies in establishing this
, ,

program.
f

The applicant's program has been reviewed by the Fish & Wildlife Service

''N (Appendices C1 and C2). The Fish & Wildlife Service has recommended that the'

f.

( applicant's program include pre- and post-operational survey studies regarding

j specific radionuclides and their effect on selected organisms indigenous to

the area. On the basis of our review of supplementary information submitted

in response to Question 2 9 in Supplement No. 3 of the PSAR, we conclude that

the applicant intends to comply with these recc=mendations of the Fish &

Wildlife Service.

We conclude that with the incorporation of these recommendations, the

applicant's proposed program is acceptable.~

,

On the 'bacis of available deta, we conclude that the site meteorology does

;not present any unusual problems. . However, to supplement and verify the exist-

r ing data, the applicant has indicated that an casite meteorological measurement
(, ,.

/\
)

- U
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program will be conducted. We find the scope of this program to be acceptable.

{ The applicant's meteorological assumptions relating to site diffusion factors

are considered to be adequately conservative. This finding is based on inde-

pendent analyses performed by the staff and by the Environmental Science

Services Administration, whose comments are attached as Appendix D.

To meet our safety criteria, certain aspects of the site required further

definition and/or changes to the material originally presented in the applica-

tion. These matters are discussed in the following parrgraphs.

The applicant added an emergency cooling water pond on the site to ensure,

in the unlikely event of failure of the Dardanelle Lock and Dam, a continued

source of emergency cooling water for vital plant functions.

D
6 i The onsite gas transmission line, described in Section 2.1, has been

evaluated for effects on the Russellville plant. The buried line, at its nearest

point, is 600 feet from the reactor containment building and is 4 feet below

the bed of the discharge canal. The applicant has calculated the energy potential

for this line due to an explosive rupture and that due to ignition of gas dis-

charged from the open line. Neither the explosive rupture nor the radiant energy

from gas ignition at the break are considered capable of damaging this facility.

The applicant has further indicated that, should such events occur, the gas line

owner will close control valves on both sides of any break in the plant vicinity

within 2 hours or nc~1fication. The applicant has stated that prior to plant

operation, the existing pipe will be replaced with pipe constructed to Type C

{ specification of ASA Code B 31.8 for a distance of 600 feet on each side of the

crossing. On the basis of our review of this information and analysis, we do

not consider this pipe line to be a significant hazard to the safe operation of

this plant.
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The geology of the site was found to be generally favorable by us and

the U.S. Geological Survey, whose report is attached as Appendix E. In summary,

our review shows that the site -is underlain by shales and sandstones of

Pennsylvanian age. Overburden consists of alluvial clay and silty clay that

ranges in thickness from 13 to 23 feet. No identifiable active faults or

other recent geologic structures exist that would localize earthquake in the

immediate vicinity of the site. The limited subsurface data available indicate

that the major units of the nuclear facility will be founded on a hard, dense

shale which should provide an adequate foundation.
E

Considering the site geology, soil conditions and earthqqake history,
,

the U.S. Coast & Geodetic Survey (USC&GS) and we concluded that an accelera-

[]''T ~
tion of 0.1 g would adequately represent earthqqake disturbances likely to

s.

ocevr within the lifetime of the facility and that an acceleration of 0.2 g

would adequately represent the ground motion from the maximum earthqpake likely

to affect the sita The applicant will use these parameters in the seismic

design of all Class I structures and systems. The USC&GS report is attached

as Appendix F.

The applicant's original design criteria considered tornadoes having a

tangential velocity of 300 mph, translational wind velocity of 40 mph, and a

barometric pressure drop of 3 psi _in 5 seconds. Following discussion with the

regulatory staff, the applicant agreed to change these criteria to design -for

a tornado 'having a translational wind velocity of 60 mph and a barometric

pressure drop of 3 psi in 3 seconds. Design basis missiles equivalent to a*

-

.

4-inch by 12-foot plank traveling 'end-on with a velocity of 300 mph at any

.p).L
.
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height and a 4000-lb auto traveling through the air with a velocity of 50 mph

{
at a height of 25 feet or less are proposed. These values are consistent with

values used by other nuclear plants recently approved for construction in areas

having a significant history of tornado activity and, in our judgment, are

reasonable design criteria. We conclude that the tornado design bases including

the effects of tornade-generated missiles are acceptable.,

'

In the unlikely occurrence of the maximum probable flood concurrent with'

the failure of the upstream Ozark Dam, the site would be flooded to a level
,

of 361 feet which is 8 feet above plant cite grade level. The applicant has
,

considered this in the facility design and has stated that all vital equipment

including service water cooling pumps either will be located above maximum

probable flood level or will be protected by waterproof Class I structures.
) (,m

We therefore conclude that the applicant vill provide adequate flood protection

for this facility.'

We conclude that the applicant has adequately considered the important

characteristics of the proposed site. We find the proposed site to be accept-

able.

32 Acceptability of the Nuclear Steam Supply System Design

The reactor design characteristics for the Russellville Plant are

essentially the same as those for the Commission-approved Three Mile Island,

Crystal: River, and Rancho Seco plants. As in those plants, operation will be

at 2452 Mw thermal with a maxi =c fuel burnup of 55,000 megawatt-days per

{ metric ton of uranium (Mvd/MrU).

- During part of the first fuel cycle the core is predicted to have a

O)-(, slightly positive moderator temperature coefficient of reactivity. Present

.__ - . _ -. ---
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calculations indicate that, with this coefficient, the core could withstand a

loss-of-coolant accident and not exceed 2000 F peak fuel clad temperature.

An acceptable final design value of the positive moderator temperature coef-

ficient will be set at the operating license stage. The applicant has agreed

to reduce or eliminate this positive coefficient, if necessary, to bring the

consequences of the applicable accident within acceptable limits.
,

B&W has provided for the evaluation of xenon oscillations and in-core

neutron detectors in its research and development program. To date, calcula-,

tions have been performed which indicate that xenon oscillations are not

expected in the azimuthal or radial direction, and are not likely in the axial

direction at any time during the initial fuel cycle. Further analyses will be

made using final _ values of core properties. Calculations have also been made

( to show feasibility of controlling a divergent xenon oscillation using part-

length centrol rods. Since xenon oscillations are relatively slov flux.

variations which could be detected by the proposed in-core flux instrumenta-,

tion, we believe that such a control technique is feasible and could be provided.

The above-mentioned in-core flux instrumentation consists of 52 fixed-

position .self-powered flux detectors distributed throughout the core. Normal

readout is provided by the plant ccmputer. Data obtained from this system

will provide a history of fuel burnup, power distribution, and power disturbances

during operation. In the event that the plant ecmputer fails, there is an

alternate readout system for selected in-core detectors.

1

.

'

Ov .
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With respect to the therr.al-hydraulic parameters and design features, our

f review revealed nothing new or different frcm recently authorized pressurized

water reactors. However, as noted in Section 4.0, additional analytical and

experimental verification to support the choice of the fuel damage limit, the

use of stainless steel shims and the use of part-length rods will be obtained

before the Russellville plant receives an operating license.i

We have reviewed the applicant's seismic design bases pertaining to the*

reactor vessel, reactor internals, and other Class I (seismic ) mechanical
,

systems and components. These systems will be designed to withstand normal
,

design loads of mechanical, hydraulic, and thermal origin, plus applicable
i

earthquake loads, as wcll as concurrent accident-induced blowdown loads. Our

t evaluation of the proposed design criteria for reactor internals and Class I

V{ mechanical systems and ecmponents indicates that they will provide an adequate

margin of safety.*

One aspect which we are reviewing in detail is that of thermally-induced

stresses in the pressure vessel during actuation of the emergency core cooling

system. The initial results of the applicant's analysis of this accident

indicate that no loss of vessel integrity would be experienced even if large

flaws were presumed to exist in the vessel wall at the beginning of the quenching.

However, in view of the uncertainties associated with the analytical methods

used to arrive at these results, the applicant plans to continue his work on

this problem. While there remain uncertainties in the analyses being pursued,

{ it is important to note that there is a significant time available (about 5 years)

until material properties will be affected by irradiation to an extent that will
(x) l
-J
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be of concern. Further, it appears that there are means that can.be . employed,

- if necessary, to reduce the potential for vessel failure resulting from thermal

shock and to mitigate the consequences of such a failure should it occur.

As recommended by the ACRS (Section 5 0), we will continue to review

information subsequently developed concerning thermal shock on the pressure

vessel to ensure that the calculational models used are not in conflict with,

1xperimental data.

; Provided that the development program substantiates the reactor design
,

characteristics discussed above, we conclude that the design of the nuclear
.

steam supply system is acceptable,

i

33 Engineered Safety Features Adequacy

(''} Engineered safety features for this plant include the emergency core cool-

\)(
\. ing system (with reactor vessel internal % :nt valves), the containment ventila-

tion systems, and the containment spray systems, and associated iodine removal.

:

system.

The emergency core cooling system (ECCS) is described in Section 2.2 of

this report. The applicant's design basis is the same as that of Crystal River

and other Babcock & Wilcox-designed systems recently reviewed. That basis is to

prevent fuel clad melting for the entire spectrum of reactor coolant system fail-

ures from the smallest leak to complete severance of the largest reactor coolant

pipe. To provide assurance that this criterion is met and to prevent any mechan-
,

ical damage that might interfere with core cooling, the applicant has sized the

emergency core cooling systems to limit the clad temperature transient to 2300 F

'

or less. The calculated peak clad temperature, about 1950o F, occurs transiently
(^ 2( ,, during the postulated hot-leg break (a 14.1 -ft break ).

_ _ _ _ . _ _ . _ . _ _ -_
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We have revieved the applicant's failure mode analysis of the ECCS and

have concluded that adequate short-term cooling can be provided at high and

low vessel pressures even in the event of failure of any single active compo-

nent. In addition, adeguate redundancy is provided to accommodate failure of

a sin 61e active or passive ccmponent without jec; ardizing the ability for long-

term core cooling with the ECCS in the recirculation mode. To achieve this,
r

the applicant revised his originally proposed ECCS design to provide two systems,

with no sharin6 of active components and minimum practical sharing of passive

components. This applicant's ECCS as revised is the same as those sys,tems
.

previously reviewed. The result is that there are two separable core cooling

i
systems which share only the passive borated water storage tank, core flooding

O tanks, and containment building sump. Sharing of the tanks is acceptable since

( they are in use for only a short period of time. Sharing of the reactor building

sump is acceptable since the recirculation lines for the two systems take,

,

suctior. from different locations of the xp, the sump is covered with a grating

and heavy duty strainers are provided.

As was done in the B&W nuclear steam supply system design provided for the

Three Mile Island, Crystal River, and Rancho Seco plants, the Russellville design

incorporates one-way internal vent valves in the reactor core barrel to prevent

steam binding above the core. In the event of a loss-of-coolant accident initiated

by a break in a cold leg of a reactor loop, the valves will open to permit steam

generated in the core to flow directly to the leak and thus not prevent the

. emergency core coolant system from keeping the . core adequately covered. These
k= ,

valves have been previously authorized for use in the Three Mile Island plant.

.bv

'
,
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B&W has made a preliminary sensitivity analysis using worst case parameters

- to show how loss of core flow, by shunting reactor coolant through a failed

(open) valve, affects the DNB ratio (design limit is 1 3 or greater). The

preliminary analysis shows the reduced-flow DNB ratio is 1.68 at 100% power,

1 30 at 112% power and 1.24 at 11h% power (the highest thermal power calculated

in any operational transient). An analysis based on the final design of the
,

core is expected to meet the 13 DNB ratio design requirement at 114% of rated.

power as well. We also considered the ability to detect, by change in measured

reactor coolant loop flow, the failure of more than one vent valve. Based on

the preliminary design data supplied by B&W, the total system flow is increased

by 1.1% by failure of one valve. The applicant has stated that flow distribu-

O tion studies will be made using a model of the rr etor to simulate failure of

G(
\ the vent valves. Completion of valve testing, including vibration tests, is

expected by January,1969 At the operating license review on this plant, or

earlier, we vill evaluate the results of these tests and verify the ability to2

identify failure of the vent valves by detection of changes in reactor coolant

flow. We conclude, at this stage of our review, that the vent valve design is

satisfactory subject to completion of the final design, design anslyses, testing,

and verification of ability to use flow change to detect failure.

Two diverse methods are provided for containment heat removal under accident

6
conditions: (1) two 120 x 10 Btu /hr capacity containment spray systems, each

of which takes relatively cool water (initially from the borated water storage

tank and later frcm the containment sump) and delivers it to the containment

!Oo
9

_ - , . , . = - . .



.

.

(T - 21 -
-\ )
v

6atmosphere through a spray header and (2) three 80 x 10 Etu/hr capacity

containment cooling systems, each consisting of a fan and tube cooler, which
'

removes heat from the containment air ad transfers it to the low-pressure

service water system.

The containment cooling requirement is that the post-blowdown reactor

building pressure be maintained below the ecntainment design pressure. This

6' requires an initial heat removal capacity of about 240 x 10 Btu /hr. This

requirement can be satisfied if either all sprays or all containment cooling
.

systems are assumed to be inoperative. It can also be satisfied if one spray

and one cooler are inoperative. On the basis of our review of these systems,
' we conclude that adequate capacity has been provided to initially limit and

(n) subsequently reduce the containment pressure (and thereby reduce leakage)

'#{ after the design basis accident, in the event such an improbable accident

should occur.
,

A chemical additive (sodium thiosulfate with sodium hydroxide) will be

mixed with the spray water to remove iodine from the containment atmosphere

following a loss-of-coolant accident. Two spray systems are provided as dis-

cussed above. Each spray system has the design capability to deliver an adequate

amount of the chemically treated spray to the containment atmosphere to prevent

exceeding 10 CFR 100 guidelines for potential radiological doses at the site

boundary and at the low population zone boundary. Section 3 7 gives the calcu-

lated doses using a single spray system and also states that, in the event
i

, additional chemical iodine spray tests now underway indicate that the spray
k- system is not as effective as anticipated, icline reducing charcoal adsorber

() units can be added to remeve iodine.;
v

.-
, - - - , _,,



fg - 22 -

(v) .

The service water system shown on Figure 9-4 of the PSAR provides all

water required for emergency cooling of the engineered safety feature equip-

ment including the containment building coolers and the emergency diesel

generators. Redundant pumps and piping and an emergency reservoir are provided

such that no single failure can cause loss of required evoling.

34 Foundation and Structural Design Adequacy

In evaluating the foundation and structural design of the plant structures,

we and our consultaat,1 considered the following general aspects: the geology-

and nature of the subsoils, the seismic design parameters, site flooding, tornado

wind loadings, and the effects of missiles generated from tornadoes and internal

plant sources. We considered the following specific aspects in our evaluation

^' ' ''' " "'"'""*"' ""* '"*" """ ' "''" '"''" **"''" "'''*"*"> """ '''""'' ""
(%. T

and inspection for concrete reinforcin6, selection of loads, load combinations

and allowable stresses for the structure, liner and liner anchorage criteria,

. tendon end tendon anchorage criteria, design of penetratier.s, and containment

strength and leak testing.

All structures and equipment required for plant safety and to maintain the

integrity of engineered safety feature systems have been designated as Class I.

All other structures and equipment are Class II. All Class I structures will be

desi ned to behave elastically under normal and accident loads, except that6,

limited yielding vill be pemitted under a combination of dead load, piping

thermal shock or rupture, and design-basis earthquake (0.2 g). Class II struc-

tures, which do not perform vital safety functions, will be designed to Zone 1

i' requirements of the Uniform Building Code. Class II equipment will be designed i

p) l

( for an equivalent hori::ontal loading of 0.05 g.
v

1,) Nathan M. Newmark Ccasulting Engineering Services. See report attached as !
Appendix G. .,

, . ._ __ _ _ _ .__
I
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The containment building, as noted earlier, is similar to other Bechtel

designs including the design for the Rancho Seco plant, except that heavier

tendons and thc.e instead of six buttresses are used. The cylinder has
7

ostaggered 240 -span instead of 120 -span horizontal tendons. The vertical

and the dome tendon systems are similar to those used in previous designs,

except for anchorage designs and tendon sizes.

In response to our questions on several aspects of structural design,

the applicant provided additional supporting details on methods of analysis,
..

and construction details.

We and our consultants have reviewed the proposed tendon systems tenta-
,

tively selected by the applicant. We conclude that use of the tendon systems
j.

/~'} proposed, with up to 184 wires per tendon, would be acceptable.

. NJ( The liner anchorage design is similar to that proposed for the Rancho
.

Seco plant. The liner anchorages are designed to fail before the liner itself

l can fail. We have expressed concern that, with the liner in compression and

tending to buckle locally, anchors may fail rapidly and sequentially. On the

basis of our review, we do not believe the analyses presented in the PSAR are;
e

conclusive. We have discussed this with the applicant and (as noted in Section
1

4) prior to construction we will obtain confirmatory test specimen data that

deal with gross liner failure considerations.
j

In the tendon anchor zone, we are concerned that sufficient reinforcing

be included in the design to cover all possible tension stresses that may exist

The usual design methods ne$ ect two potentially significantlin this zone.

tensile stresses, those generated by temperature gradients and by concrete
?
U

1

'
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shrinkage. As noted in Section 4, prior to construction of these anchorages,

(~ we will obtain from the applicant analyses and qualification test data to

confirm design adequacy.

The problem of tornado-induced loss of water from the fuel pool leading

to fuel melting and fission product release is of continuing concern. We

have examined the analysis provided by the applicant in this regard and findv

that it contains no new information or arguments that have not been presented

in previous applications.

We are continuing to examine the requirements for spent fuel pool design

and we conclude that the design of the fuel storage pool should be such that

protection of the pool from water removal effects could be added if this is

I
k. ')

found necessary. The applicant has agreed to provide this capability in the

- design of the Russellville fuel storage pool.

The applicant has proposed a 2% statistical sampling program for strength

testing of the Cadweld reinforcing bar splices to be made in the structures.

Since this may result in a small number of welds being tested, we are examining
i

the area further. In the event that a modified testing program is considerad

necessary requiring a larger number of welds being tested or placing more

emphasis on selected weld locations, we monclude that these relatively minor

changes can be agreed upon with the applicant prior to the actual placing of

these velded splices in the structures.

From our in-depth review, we and our seismic design consultant conclude

that the containment, foundatian and general structural designs proposed fori t
k.

(%
t !v
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the Russellville plant are acceptable except for the submission of confirmatory

data on liner and tendon anchorages and Cadweld splice tests. These items have
{

been left for later consideration as discussed in Section 4.0.

35 Adequacy of Instrumentation, Control and Emergency Power Systems

The instrumentation and control systems were evaluated and found to comply

with the Commission's General Design Criteria (see Section 3 8) and IEEE 2';9,

Proposed Criteria for Naclear Power Plant Protection Systems. A comparison was

also made with the systems proposed for the Three Mile Island Nuclear Station,

and Crystal River Unit No. 3 The applicant has verified, and we concur, that

the proposed design of the instrumentation and control systems for the

Russellville plant and the above mentioned plants are subs'.3.rtially identical

( in concept except that the Russellville plant (a) uses not one, but all four of
N ('

L the redundant reactor power level channels in an averaging system as inputs to

reactivity control; (b) initiates reactor trip upon loss of any two pumps while

the other plants utilize systems which permit continued operation with the loss

of one pump in each loop provided power is below a predetermined safe limit;

(c ) supplements reactor coolant systems code safety valves with a pilot actuated

relief valve which is not provided in the other plants; and (d) varies boiler

feed pump speed as the major means of controlling feedvater flow as opposed to

reliance in the other plants solely upon feedvater valve control. The differences

noted in (b), (c) and (d) above are considered to be minor and to have no

significant effect on reactor safety. In evaluating item (a) we examined the

proposed design and found it to be in compliance with IEEE 279 In particular,

the protection system has four redundant power level channels. The random
bv
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failure' of any one channel leaves three for protection, only two of which are

(- required. While these channels are also connected to the plant's reactivity

control system, a single random failure in any one channel is prevented from

causing a control failure by isolation devices and by the manner in which

they are combined. - Further the applicant reports that tests have been success-

fully performed simulating open circuits, short circuits, grounds, and faults
,

to high voltages with no failures propagating beyond the channel in which the'

A
simulated failure was imposed.

,

As a result of our evaluation of item (a) we conclude that the design
s

provides satisfactory protection against random failures. We will continue to

i I

work with the applicant to ensure that it takes into account, in completing the
,

[ 'h design of protection and control instrumentation, the possibilities of common

Of
\ failure modes such that by the suitable use of redundant devices with functier.al

and equipment diversity, the proposed interconnections of protection and control'

instrumentation will not adversely affect plant safety.

The control room contains instrumentation and controls necessary for safe

operation of the nuclear facility. Safe occupancy of the control room during

abnormal conditions is provided for in the design. In the event the control

room becomes uninhabitable, sufficient instrumentation and controls are provided

at local stations which permit the operator to maintain the reactor in a hot

standby condition. . Further, the applican; has stated that the capability to

perform an orderly cold shutdown from outside the control room, snould this

r' room become inaccessible for a long period of time, will be provided. We

C
conclude that the centrol room design bases meet the intent of Criterion 11 of

h4O the General Design Criteria.
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The applicant has established criteria for the selection, protection,

and routing of all control, power and instrumentation cables. We conclude-

that adequate measures will be taken to prevent and minimize the possibility

of fire or other damage in electrical cabling.

W'e have evaluated the proposed offsite and onsite electric power systems

and have concluded that they ccmply with Criterion 39 of the General Design
,

Criteria.

In its letter on the Three Mile Island N clear Station, the ACES recom-u

mended that consideration be given to the development and utilization of

instrumentation for prompt detection of gross failure of a fuel element. The

applicant has indicated that it will provide continuous radiation monitors

[)\ in the reactor coolant makeup and letdown line and in the containment atmosphere
%

sample line with sufficient sensitivity to~promptly detect a gross fuel element

c
failure. Information on the response time as a function of fuel failure

severity vill be made available during the detailed desi6n of the plant. We

vill review this metter on einer plants scheduled for operation before the

Russellville plant, and at the operating license stage review of the Russellville

plant.

On the basis of the foregoing, we have concluded that the reactor instru-

mentation, control, and emergency power systems are acceptable for this construc-

tion permit stage of review.

36 Radioactive Waste Disposal Adequacy
;

Tne radioactive liquid wastes generated in normal plant operations vill be"
-

C
collected,' stored, treated, measured for activity, and discharged on a batch

(D
s :
% <'



-

/N
(mj) - 28 -

basis with continuous monitoring during discharge through a line to the plant's

{ circulating water discharge canal. Gaseous vastes will be collected, monitored,

diluted and released to the atmosphere. If the activity levels exceed precribed

limits, the gases vill be compressed and stored in vaste gas decay tanks. Follow-

ing decay, the stored gases vill again be monitored prior to release to assure

Lhat release is within prescribed limits. Solid radioactive vastes accumulated,.

' from plant operation vill be temporarily stored onsite. Shipment from the site

will be in containers approved for that purpose.
,

We reviewed the possibility of activity release due to system failures.
,

The solid and liquid disposal equipment is located in shielded, controlled-access

areas of a Class I structure with provision for contamination control in the,

(n) event of spills or leakage. Calculations by us and the applicant indicate that
\

failure of a vaste gas tank containing maximum activity would result in whole

body doses of less than 2 rem at the site boundary which is well below 10 CFR 100'

limits.

On the basis of our review, we conclude that the proposed radioactive vaste

disposal system vill adequately control the radioactive vastes generated from

plant operations.

37 Analysis of Radiologicel Consequences from Potential Accidents

Potential accidents which could result in radioactive releases to the

environment have been analyzed by the applicant. We have evaluated these acci-

dents and the engineered safety features provided to mitigate or limit the

! potential offsite exposures. Accidents which have been considered are: the<

(..
, .

loss-of-coolant accident, the rod-e,jection accident, rupture of a steam pipe,

v
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rupture of a steam generator tube with loss of offsite power, fuel-handling

( accident, accidental release of radioactive liquid and gaseous vaste, and

rupture of a recirculation line in the emergency core cooling system. Of

those accidents considered to have a potential for significant releases of

radioactivity to the environment, the less-of-coolant accident would result

in the highest potential offsite doses.

For accidents involving loss of coolant from the primary system, the

emergency core cooling systems are desigt to limit fuel cladding temperatures

to well below the melting temperature, to prevent shatter of the fuel cladding,

and to limit fission product release from the fuel. However, for conservatism

we assume that the containment and its associated engineering safety features

O) . must be capable of limiting potential doses in conformance with 10 CFR Part(v

100 guidelines assuming releases of fission products from the fuel based on

TE-148hk release fractions. Using these fission product release fractions

available for leakage from the containment, and assuming ground release,

conservative meteorological diffusion parameters and design data on the con-

tainment sprays, we calculated potential doses at the exclusion boundary and

' the low population zone radius. Utilizing conservative values for drop size

spectrum and deposition velocity and the specific characteristics (e.g., droplet

i size, flow rate, fall distance, terminal velocity of drop) of the Russellville
.

plant's iodine removal system, we have calculated that iodine removal factors

of h.1 for the 2-hour dose and 10 for the 30-day dose are achievable by the

{ sprays. These dose reduction factors assure as much as 10% of the iodine in

) lj TID-14044, Calculation of Distance Factors for Power and Test Reactor Sites,
DiNunno, J. J., et al, March 23, 1962.''

2-
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the containment is in "nonremovable" (organic ) form. Allowing these dose

reduction factors for iodine removal, the potential 2-hour doses at the exclu-

sion area boundary (0.65 miles) are 4 rem whole body and 210 rem 'to the
'

thyroid and the 30-day doses at the low population zone radius (4 miles) are

about 2 rem body and 81 rem to the thyroid. The applicant has stated that

analytical and experimental work on the efficiency of chemical additive sprays

is being conducted by B&W, Oak Ridge National Laboratory and others. In addition

to sodium thiosulfate, other chemical solutions are also being evaluated. In

the event that the results of these development pro 6 rams indicate that the

spray systems might not be as effective as anticipated, the applicant has

stated that space will be reserved in the plant so that charcoal adsorber units

can be added to further reduce the iodine concentration in the containment.'

4
\_.8 Design Conformance to AEC General Design Criterp

!

The applicant has assessed the Russellville Nuclear Unit design with

respect to conformance with the Commission's General Design Criteria published

in the Federal Register on July 11, 1967 We have evaluated the application

for conformance with the revised criteria and have concluded that the preliminary

design of the proposed unit conforms to the intent of these criteria. Recog-

nizing that the proposed criteria, as. revised, may be further modified as a

result of comment by interested parties, and that the final design may differ

somewhat from the preliminary design, we intend to review the proposed unit

' for conformance to the General Design Criteria again at the operating license

stage.

Ov
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j 39 Emergency Plans '
,

{ The scope of emergency planning by the applicant, including proposed,

preparation of written procedures covering reasonably foreseeable emergency,

:

} ' operating conditions, is acceptable. Detailed emergency plans for the low
1-

! population zone will be developed by the applicant in cooperation with state ,

and local authorities. We will evaluate these plans at the operating license

i review stage.
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4.0 RESEARCH AND DEVELOPMENT

There are a number of areas related to pressurized water reactors for

( which additional research and development will be required. These areas are

summarized in this section. We will follow the programs listed below by meet-

ing with the applicant and his contractors and by eva?uating reports submitted

on these programs. (Expected completion dates are parenthetically noted) .

(1) B&W Development of the Emergency Core Cooling System Design

The core cooling research and development being conducted by B&W, must'

,

specifically include (a) the completion of the analysis of the spectrum of
.

sus 11 break sizes in the loss-of-coolant accident, (b) the development of the

analytical techniques for determining blowdown forces on reactor internals,'

.

and (c) demonstration that the injection coolant vill cool the core includings

( consideration of core bypass or formation of a vapor lock. Experimental

vibration tests will also be performed to show that induced-vibration will
,

not unseat the core barrel vent valves. (July 1969) .
*

(2) B&W Development of Final Reactor Thermal-Hydraulic, Nuclear and Mechanical

Design Parameters
1

Development work to be performed includes the following:

a. Thermal and Hydraulic Programs
.

The applicant has proposed scaled flow distribution tests on the

vessel and internals and rod bundle tests to determine local mixing

and flow ef fects . This further experimental and analytical work

must be done to determine the limiting heat fluxes at various

k' positions within the fuel bundle if the design is to be based on

() the B6W heat transfer data. (prior to 1969),

_
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b. Fuel rod failure mechanisms during loss-of-coolant-accident (LOCA) .'

f Various failure modes of the fuel rods during the LOCA, such as

clad melting, eutectic formation, bulging, splitting, or brittle

failure, will be examined in an experimental program to assure the

continue core cooling capability during a LOCA. (late 1969) .

c. High burnup fuel tests

Fuel specimens will be tested at heat rates ranging up to 21.5

kw/ foot, burnup ranr '.ng up to 75,000 MWD hfrU, and with cladding

surface temperature of 650 F. (June 1970).

d. Xenon oscillations

; The applicant will further develop analytical techniques to determine

,
,

the stability margins with respect to xenon oscillations (late 1969) .
k

If the stability margins are found to be insufficient, a system

for stabilizing and controlling the oscillations will also have

to be developed. Results from physics tests on Duke Power Company's

Oconee Unit I will be used to confirm the analytical results. (2nd

quarter 1971) .

(3) BW Control Rod Drive Unit Tests

The prototype tests are being conducted on the BE control rod

drive units under operating temperature, pressure, flow and water chemistry

and should provide design adequacy information on the operability and

reliability of the system. (prior to 1969) .
,

b

O
,

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

reliability of the system. (prior to 1969) .

.

. .

a
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"(4) BW In-Core Neutron Detectors Tests

The self-powered in-core neutron detectors, which have been developed by
'

BW, are currently under life testing at BW's Lynchburgh facility and at the

Big Rock Point Nuclear Power Plant. The status of the tests to date are acceptable.

(5) BW Once-through Steam Generator Development and Tests
,

~

Investigations of steady-state conditions and operational transients have

been completed. Vibrational tests, including vessel response to primary

system blowdown, have also been investigated and the thermal response to both

primary and secondary blowdown determined. The remaining work involves the

development and verification of analytical models for steam system blowdown

analyses. (1st quarter 1969) .

q (c) BW Development of the Design Details of Iodine Removal System (Chemical

U( Additive to Containment Sprays )

The Pussellville plant iodine removal system is being developed by

BW. Chemical characteristics, iodine removal characteristics, compatibility,

and radiolysis of spray 'aterials are being evaluated. Experimental investi-

gation of the relationship of absorption rate of containment atmospheric

conditions, the effects of process variables on spray nozzle perfermance and

the extent of radiolysis are being conducted by BW, Oak Ridge National

Laboratory, and Battelle Memorial Institute. (early 1969)

4 .1 Other Matters to be Further Evaluated During Construction

(1) Instrumentation

( There are two areas of instrumentation which will require further infor-

mation and review.

1

l
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U
a. Design of the prompt fuel failure detectors

The applicant has not yet completed the design of these detectors.
(~
'

Upon completion of t hese detectors, which are to be of two types, one

to sample reactor coolant (irt the letdown 'iine) and the other to

sample containment air, we will review their design capability for

adequacy and speed of response as a function of percent of fuel

failed.

b. Interaction of control and protection systems

As . discussed in Section 3.5 we and the applicant will continue

evaluation of the protection and control instrumentation systems

with regard to interaction. In particular, we are reviewing the
.

proposed design as it is finalized, for common failure modes,3

{ taking into account the possibility of systematic, nonrandom, con-

current failures of redundant devices, not considered in the single- l

failure criterion.

|
'

(2) Containment Design Details

Three containment items have been selected for further evaluation
,

.

prior to construction of the affected subsystems. This information, which

will be developed in the normal course of design, includes the design details \

and associated analyses for the tendon anchor system and for the liner

anchorages.

For tendon anchorages, the applicant has agreed to submit a report
|

,

giving both predictions and results of the tendon anchorage qualification

L~ test. This report, will identify analytical methods and material properties

(__-) used in the predictions, results of actual tests and comparision of predictions

. . . t

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

prior to construction of the affected subsystems. This information, which

will be developed in the normal course of design, includes the design details

and associated analyses for the tendon anchor system and for the liner

anchorages.

For tendon anchorages, the applicant has agreed to submit a report

giving both predictions and results of the tendon anchorage qualification
f
' test. This report, will identify analytical methods and material properties
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,
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with test results. We plan to review this data as it becomes available as

well as additional design information prior to construction of the tendon

b anchorages.

For liner anchorages, the applicant has agreed to perform tests demon-

strating his design will not result in sequential anchorage failures. We plan

to review these tests as well as additional design information prior to con-

struction of the liner anchorages.
I

For Cadweld splices, we and the applicant vill agree on the relatively

minor changes, if any, required in the statistical rampling strength testing

program prior to use of such plices in the plant structures.
>

(3) Quality Assurance Informatien
,

After the constructor has been selected and prior to starting any

- major construction at the site, we vill review the additional quality assurance

'

information, indicated in Section 6.2, which the applicant has agreed to submit.

I (4) Reactor Vessel Thermal Shock

As discussed in Section 3 2 we are continuing our review of the problem

of thermal shock as a potential consequenec of actuation of the core cooling
<

. systems.

4.2 Conclusion

We have examined each of the above areas and conclude that they can
,

reasonably' be left for later consideration. Moreover, on the basis of the

descriptions supplied by the applieant, we conclude that the proposed research

and development programs are reasonably designed to resolve the identified

.
safety questions.

Ov.1
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5.0 REPORT OF THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

( The Advisory Co=mittee on Reactor Safeguards, by letter to Chairman

Seaborg, dated September 12, 1968, reported on the Russellville Nuclear

'Jnit . A copy of this letter is attached as Appendix A. The letter contains

comments and recommendations which we are implementing, as noted in appropriate

sections of this safety evaluation.

The Committee has reiterated its belief that additional consideration

be given to common mode instrumentation failures not considered in the

single-failure criterion. This is discunsei in Section 3.5. The Ce=nittee

also emphasizes the importance of quality assurance and quality control

programs, discussed in Section 6.2; and early training of a sufficient

(,
number of personnal for the operating staff, discussed in Section 6.1.

- Modification of the containment prestressing system design is also mentioned.

This is discussed in Section 3.h.
,

'

The Committee further calls attention to other matters that warrant

careful consideration by the manufacturers of all large, water-cooled,

power reactors. These matters, applicable to the Russellville plant involve

I,m following: effects of blowdown forces on primary system components,

effects of fuel clad perforation on emergency core cooling performance, and

fuel element performance under operational transients, all of which are

addressed in Sections 3.2, 3 3 and h.0 of this report. Additional matters

about which the Committee expressed concern include pressure vessel shock

| . from cold water injection, discussed in Section 3 2; prompt detection of

p gross failure of a fuel element, discussed in Section 3.5; and primary systen

b- quality assurance, discussed in Section 6.2. These items will be resolved

to our satisfaction as the design work progresses and will be reviewed by the

ACRS prior to issuance of an operating license.
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"The report of the ACRS concluded, . . . . . The Advisory Committee on

{ Reactor Safeguards believes that, if due consideration is given to tis fore-

going items, the proposed reactor can be constructed.at the Russellville

site with reasonable assurance that it can be operated without undue risk

to the health and safety of the public. "

6.0 TECHNICAL QUALIFICATIONS OF THE APPLICANT

6.1 Technical Qualifications

We have reviewed the applicatior, with respect to the technical qualifica-

tions of the Arkansas Power and Li6 t Company (AP&L) and its contractors toh

design and construct the proposed facility. AP&L has over 45 years experience

covering design, construction, and operation of conventional steam, hydro,

and diesel electric generating plants which, at the end of 1967, had a total

capacity of 1,734 megawatts.

Officers and engineering personnel of AP&L have had previous nuclear'

experience through AP&L's participation, as a member of the Southwest Atomic

Energy Associates, in the Southwest Experimental Fast Oxide Reactor

Facility, SEFOR, and through AP&L's participation in the Peach Bottom Atomic
.

Power Station project.

AP&L will rely upon its architect-engineer, contractors, and consultants

for technical support during the design and construction of the plant. The

Bechtel Corporation has been retained as the architect-engineer and will be

responsible for procurement and management of construction of the plant,

oO
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Bechtel has wide experience as architect-engineer and engineer-constructor

{ for several pressurized water reactor power plants as well as other types of

nuclear and conventional power plants. Babcock and Wilcox will supply the

nuclear steam supply system and two fuel cores. B&W has extensive back-

ground in supplying nuclear steam supply systems. The turbine generator and

its auxiliaries will be supplied by the Westinghouse Electric Corporation.

The number of people proposed for operation of the plant totals 61.

Personnel assigned to the plant will have extensive experience in conventional

power plants and all supervisory and operating personnel vill be given

special nuclear training including operator training at a comparable nuclear

power plant. The applicant has planned for four-man operating shifts con-

sisting of a shift supervisor with a Senicr Operator's License, e plant

( operator and an assistant plant operator, each with an Operator's License -

and an auxiliary operator who may have an Operator's License.

On the basis of our review, we conclude that the' applicant and its

principal contractors have the technical competence to design and build the

Russellville Nuclear Unit. We believe, however, that 4-man operating shifts
-

may prove inadequate. We vill pursue this matter further with the applicant

as it develops its emergency and nor=al operating procedures and will satisfy

ourselves that its training progr&m will assure timely availability of

'adequate operating manpower.

6.2 Quality Assurance and Quality Control
|a

We have reviewed the quality assurance and control program proposed

for the Russellville facility. At our request, the applicant has supplemented

V its PSAR with additional information which is provided in Supplement 3

(answers to Questions 8.1 through 8.11, 9.5 and 9.7) and in supplement No. 9

!
| |
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The applicant's Safety Review Committee reviews all plant designs,

( specifications, and procedures to ensure compliance with all plant design

criteria, codes and standards as set forth in the PSAR with responsibility

and authority to reject those which are not in compliance. The AP&L Manager

of Safety, who reports directly to the Executive Vice President, is a member
,

of this committee.
1

AP&L also has established a Quality Assurance Committee (QAC) for the

Russellville plant. A key member of the QAC is the Chief Quality Control

'

Coordinator who will be in residence full time at the plant site during '

construction. He will work closely with the Eechtel Quality Assurance

Engineer, who will also be onsite during construction. The Chief QC

[) Coordinator will review all inspection and test procedures prior to in-
Vi

(' spection or test, monitor tests and inspections at the site and at vendor
|

.

facilities on a frequent " spot-check" basis and review the results of all

quality control programs. The QC Coordinator will be assisted in his duties
I

by AP&L Engineering or Production Departnent personnel experienced in plant !

design and construction. In areas where AP&L does not now have experienced

personnel, they will either hire or obtain the services of such personnel !

through a consultant firm.

In addition to the applicant's organization, Bechtel will have a Quality

Assurance Engineer (QAE) under the Project Engineer snd a separate field

inspection force under a Jc.b Engineer. - The QAE will have access to and will

( review, for compliance with establishel requirements, all Bechtel and vendor

O
\~ i

,

a

e

*
.-w , -.
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quality control procedures and reports of all tests and inspections per-

{
formed by others in vendors' plants and at the job site. 'Ihe Bechtel field

'

inspection force reports through the Job Engineer and Project Superintendent

to the San Francisco Office Construction Manager while the QAE reports

throu6h the Project Manager and Nuclear Power Engineering Manager to the

San Francisco Engineering Manager. Bechtel will also have independent checks
a

' on quality assurance during the design and pre-fabrication phase by having

design bases, designg and procurement documents, which are prepared by the

Project Engineer's staff, reviewed by the staff's of Chief Engineers in each

engineering specialty. These Chief Engineers independently report directly
I

to the Sen Francisco Office ManaEer Engineering.

B&W, the nuclear steam cupply system vendor, has recently established

. in July of 1968 a quality assurance organization which will be responsible

for quality assurance of B&W's nuclear product line from bid proposal toi

finel. customer acceptance. This organization, which is independent from the

previously existing B&W design, production, and quality control groups,

reports directly to the Vice President of the B&W Nuclear Power Generation

Department and is responsible for assuring that the Russellville nuclear

steam supply system furnished by B&W conforms to all established requirements.

Upon selection of the general contractor for construction of the

i
Russellville facility, the applicant has agreed to submit the following 1

information: (a) a list of all organizations involved in the design and

nv

I.
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construction of this plant, (b) description of the various responsibilities

{ of all organization including quality assurance and control, (c) a schedule

of najor construction activities, (d) a listing of responsible persons (plant

site and vendor shops) as contacts for Division of Compliance inspectors,

(e) location of complete specifications and quality assurance and control

documents, and (f) a list of all major vendor shop locations.

Subject to our review of this additional information, we ccuelude that

the applicant, together with its contractors, will have an adequate quality

assurance program and that independent checks on quality assurance and quality

control can be provided at all stages, frorc establishing adequate design
1

| bases initially, through design, fabrication, testing and final inspection.

7.0 COMMON DEFENSE AND SECURITY

(- The application reflects that the activities to be conducted wc M be
|

within the jurisdiction of the United States and that all of the directors

and principal officers of the applicant are American citizens. We find

nothing in the application to suggest that the applicant is

owned, controlled or dominated by an alien, a foreign corporation or a

foreign government. The activities to be conducted do not involve any

2

restricted data, but the applicant has agreed to safeguard any such data

which might become involved in accordance with the regulations. The applicant

will obtain fuel as it is needed from sources of supply available for civilian

'

purposes, so that no diversion of special nuclear material from military

{ purposes is involved. For these reasons and in the absence of any informa-

tion to the contrary, we have found that the activities to be performed will

U not be inimical to the com=on defense and security.

___
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8.0 CONCLUSICNS

(~ Cn the basis of the proposed design of the Arkansas Power and Light'

Company's Russellville Nuclear Unit; the criteria, principles, and design

arrangements for systens and components thus far described, which inclu'de

all of the important safety items; the calculated potential consequences of

routine and accidental release of radioactive materials to the environs;

the scope of the development prograt which will be conducted; and the technical
,

competence of the applicant and the principal contractors; we have concluded

that the appropriate fit. dings as set forth in the notice of hearing of this

proceeding, September 20, 1968, can be made by the Di2ector of Regulation.

In su==ary, we conclude that the proposed plant can be built and operated

j () at the proposed location without undue risk to the health and safety of the

- public.
1

i

!
!

.

Pa
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APPENDIX A

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS.

O UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON. D.C. s0545

. SEP 141968
'

ji .

Honorable Glenn T. Seaborg a
Chairman . ,'

U. S. Atomic Energy Coussission
Washington, D. C,

i Subject: REPORT ON RUSSELL #ILLE RUCLEAR UNIT
e

Dear Dr. Seaborg:
.

At its one-hundred-first meeting, September 5-7, 1968, the Advisoryi

| Consnittee on Reactor Safeguards reviewed the proposal of the Arkansas
Power and Light Company to construct the Russellville Nuclear Unit. l

h is project had been considered previously during Subcommittee meet- |

ings on August 23, 1968, at the site, and on September 4, 1968, in.

Washington, D. C. In the course of its review, the Cocanittee had the 1

benefit of discussions with representatives and consultants of the |

Og Arkansas Power and Light Company, the Bechtel Corporation, the Babcock
and Wilcox Company, and the AEC Regulatory Staff. he Committee also

\ had available the documents listed.

The plant will be located about six miles from Russellville, Arkansar,,
on a peninsula formed by the Dardanelle reservoir. The normal eleva-
tion of the reservoir is controlled downstream by the Dardanelle Loc 1s
and Da:a No.10 on the Arkansas River. An emergency reservoir on the '

site will provide adequate storage of water in the unlikely event of
failure of' Lock and Dam No. 10. De consequences of the maximum prob-
able flood have been? studied, and adequate protection has been provid'ad
for the critical ~e'qnipment of the nucioar unit.

,

he proposed nuclear unit is a pressurized water reactor, 2452 MWe and
850 MWe, and is similar to previously approved units (e.g., Rancho Seco, -

Crystal River, and Three Mile Island, ACES Reports of July 19, 1968,
s''d Sanuary 17, 1968, respectively). The Coannittee con-May 15, 1968, n

e tinues to call attention to matters that warrant careful consideration
by the manufacturers of all large, water-cooled, powee reactors.

-

The Cocunittee reiterates its belief that the instrumentation design
-should be reviewed for consoon failure modes, taking into account the
possibility of systematic, non-random, concurrent failures of redundant

. devices, not considered in the single-failure critarion. The applicant

O '
:

.

O

|
| *
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.

'

should show that the proposed interconne cion of control and safety s-

instrumentation vill not adversely affect plant safety in a signifi-
I-- cant manner, considering the possibility of systematic component

.

,

failure. The Comittee believes this matter can be resolved with i

the Regulatory Staff. P
,

'Iha containment for the reactor is a prestressed concrete vessel
.

similar to previously approved designs (e.g., Rancho Seco), but with .

modification of the prestressing system design.
.

The Cmunittee emphasizes the importance of the implementation and.
' management of the quality assurance and quality control programs

necessary to achieve the design, construction,and operation objectives.

Inasmuch as a long lead time is required in the trainnig of the
| operating staff, the Comittee emphasizes the need for early training

of sufficient personnel to assure adequate operating manpower.
<

The Advisory Cocznittee on Reactor Safeguards believes that, 11 due
consideration is given to the foregoing items, the proposed reactor |1

can be constructed at the Russellville site with reasonable assurance

O that it can be operated without undue risk to the health and safety of <

the public.
.

Sincerely yours,
.

Original signed by
Carroll W. 7,abel - -

.

Carroll W. Zabel
Chairman

References Attached.
*

.
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References _ - Russellville Nuclear Unit ..

-
s
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* APPENDIX B

(' CHRONOLOGY

REGULATORY REVIEW OF THE ARKANSAS POWER AND LIGHT COMPANY

RUSSELLVILLE NUCLEAR UNIT

1. Novembet 29, 1967 Submittal of Preliminary Safety Analysis Report and

|
License Application.

2. January 22, 1963 Submittal of Supplemental No.1, response to AEC

General Design Criteria.
.

i

3. January 24, 1968 Meeting with applicant to discuss plans and scheduling

[ _

of regulatory review.

4. February 14, 1968 Submittal of Supplement No. 2, design changes in
,

electrical systems and emergency core cooling systems,

and data on Dardenell Lock and Dam.
,

5. February 28, 1968 Meeting with applicant to discuss areas of the

Preliminary Safety Analysis Report that require

additional information.

i

6. April 3, 1968 Request to applicant for additional information on

site, safety analysis , reactor, instrumentation and

control, emergency power, engineered safety features

- quality assurance, training schedules, emergency plants,

and initial tests and operations .

,

|

.

_ _ _ . _ _ _
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7. May 6, 1968 Request to applicant for additional information on

Foundation and Structural Design and miscellaneous-

other items.

8. May 3, 1968 Submittal of Supplemental No. 3 in response to

April 13, 1968 request for additional information.

9. May 17, 1968 Meeting with applicant to discuss training schedules
,

and operating staff. .

10. June 5, 1968 Submittal of Supplement No. 4 in response to May 6,

1968 request for additional information.

()* 11. June 20, 1968 Meeting with the applicant to discuss modified contain-

(. ment design proposed by applicant, site matters and

other areas.i

12. July 3, 1968 Submittal of Supplement No. 5, changes in containment

design.

'

13. July 11, 1968 Submittal of Supplement No. 6, supplemental informa- l

tion in clarification of areas discussed at June 20,

1968 meeting.

4

14. August 6, 1968 Meeting with applicant to discuss cor.tainment design

matters.

(
t.

O

I*
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%.

15 August 15, 1968 Submittal of Supplement No. 7, supplemental informa-

tion in clarification of areas discussed at August 16, ,

1968 meeting.

16. August 23, 1968 ACRS Subcommittee meeting and Russellville site

visit.

.

17 August 26, 1968 Submittal of Supplement No. 8, additional s. apple-

mentary information in clarification of containment

design.

18. August 27,1%8 Meeting with applicant to discuss quality assurance

and quality control plans and organizations.

OG-
19 August 30,1%8 Submittal of Supplement No. 9, documenting informa-;

tion and oral commitments given at August 27 meeting

and miscellaneous other items.
4

20. September 3, 1968 Meeting with applicant to discuss containment liner

anchorage design.

21 September.4,1968 ACRS Subcommittee neeting.

22. September 5, 1968 ACRS meeting.

23 September 6, 1968 Submittal of Supplement No.10, updating financial

.

and personnel information and correcting minor errors.

'2k. September 12, 1968 ACRS Report issued.
.

s
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O ;[ UNITED STATES '

- .

[ DEPARTMENT OF THE INTERIOR
%g FISH f.ND WILDLIFE SERVICE

#
. WASHINGTON. D.C. 20240

g 8 91968
'

( ,

i

Mr. Harold L. Price
i Director of Regulations *

U. S. Atomic Energy Commission
Washington, D. C. 20545

*Dear Mr. Price:

This is in reply t'o Mr. Boyd's letter of December 11, 1967, requesting
'

our coments on the applicatico by the Arkansas Power and Light Ccepany.
for construction permit for the proposed Russe 11 vine Nuclear Unit, Pope |

County, Arkansas, AEC Docket No. 50-313

The project would be located on a 1,100-acre site on a peninsula at i

Dardanelle Reservoir, Pope County, Arkansas. A pressurized water reactor
would be used as a 1,ower source and the plant is designed for an ultimate

| output of 2,568 thermal (880 gross electrical) Mwt. Cooling and dilution
water will be withdrawn from a small inlet embayment west of the plant atI

a rate of approximately 1,700 c.f.s. and be discharged into the large{ Illinois Bayou embayment east of the plant, after receiving radioactive
and heat wastes. As currently designed, the temperature of the cooling
water would be raised approximately 150 at the condenser when the plant

~

is oper^ ting at full capacity. The applicant is cooperating with the f
Fish and Wildlife Service and the Arkansas Game and Fish Constission ini

the development of an environmental surveillance program.
,

Durdanelle Reservoir, especially the Illinois Bayou embayment, supports
valuable fish and wildlife resources. The large embayment is a productive
nursery and har est. area for fish. Waterfowl make extensive use of the
reservoir for resting during the migration period. Public and private
use facilities on Federal and private land around the embayment are highly
developed. Indications are that future develognent around the embayment
will probably result in higher recreational use there than any comparable
area of the reservoir. Sport fishing ir precently, and will continue to
be,, one of the chief recreational un ci,t: actions in the embayment.

,

Commercial fishing is limited but moderately valuable.

The application indicates that the release of radioactive wastes would
not exceed maximum permissible limits prescribed under the Code of Federal

(' Regulations. Although these limits refer to maximum levels of radio-
activity that can occur in drinking water for man without resulting in
any known hamful effects, operations within these limits may not always
guarantee that fish and wildlife will be protected from adverse effects.

1981 .-
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If concentrations in receiving water were the only consideration, maximum
permissible lioits would be adequate critoria for determining the safe
rate of discharge. However, radioisotopes of many elements are concentrat'ed
and stored by organisms that require these elements for their normal meta-

I.. bolic activities. Some organisms concentrate and store radioisotopes of
elements n0t normally required, but which are chemically similsr to elements
essential for metabolism. In both cases, the radionuclines are transferrad
from one organism to another through various levels of the food chain
just as are the nonradioactive elements. These transfers may result in
further concentration of radionuclides.

In view of the above, we believe that the environmental monitoring program
planned by the applicant should include pre- and post-cperational radio-
logical monitoring of selected organisms which require the waste elements
or similar elements for their metabolic activities. These surveys should
be planned in cooperation with the Fish and Wildlife Service and the
appropriate Federal and State agencies.

In view of the extensive sport fishery and the potential value of the
commercial fishery in the project area, it is imperative that every
possible effort is to be made to protect the valuable resources freni radio-
active contamination. Therefore, it is recommended that the Arkansas
Power and Light Company be required to:

O

U( 1. Include in their pre-operational environmental surveillance
program radiological monitoring of water and sediment
samples and of organisms indigenous to the project area
that concentrate and store radioactive isotopes. Water and
sediment samples should be collected within 500 feet of the /
reactor effluent outfall site and be measured for gamma '

radioactivity. Aquatic plants, mollusks, crustaceans and '

fish should be collected as near as possible to the reactor
effluent outfall site and be analyzed for both beta and
gamma radioactivity.

Q

2. Prepare a report of pre-operational radiological monitoring
and provide five copics to the Secretary of the Interior

'

for evaluation prior to project operation.

3 Continue a radiological monitoring program similar to that
.

spccified in recommendation 1 above, analyze the data, and
prepare and submit reports every six months during reactor
operation or until it is conclusively demonstrated that no .

significant adverse conditions exist. Five copies of these 1

reports should be submitted to the Fish and Wildlife Service
for distribution to the appropriate State and Federal(-- agencies for evaluation. '

O
V

2
\
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b. Make modifications in project structures and operations to 1
'

reduce the discharge of radioactive wastes to acceptable
levels if it is detemined by the monitoring program that the( release of radioactive effluent might result in harmful con-

;
centrations of radioactivity in fish and wildlife. .

IWe urderstand that the Comission's regulatory authority over nuclear power t

plants involves only those hazards associated with radioacbive materials. i
However, we recommend ard urge that before a construction permit is issued, '

the possibility of thermal and other detrimental effects on fish and wild-
;

life which may result from plant construction and operation be called to :

the applicant's attention. :

We are concerned particularly with the possibility of damages to aquatic
life from the heated effluent. Large volumes of heated water discharged
into an aquatic environment may not only be detrimental to fish directly,
but may also affect these resources indirectly through changes in the

,

.

environment. The propo u d heat load may adversely affect fish habitat
and productivity in the Illinois Bayou embayment during the periods
(spring and sumer) when fish reproduce and have a maximum growth rate.
It is likely that the use of the area for spawning will be greatly reduced.
It is likely that fish will disperse and avoid the heat-affected area -

p during the ma:dmum temperature months of June through September. Con- .

(]( versely, it is expected that fish will be attracted to the discharge .
'

channel and heat-affected area during winter months, resulting in high i
fisherman-use there. '

A General Plan for use of project lands and waters for wildlife conservation
fand management has been approved for Dardanelle Reservoir by the Secretary .

of the Army, the Secretary of the Interior, and the Director of the
Arkansas Game and Fish Comission. The Russellville Nuclear Unit would
occupy land and water covered, in part, by the General Plan. The General
Plan provides for a subsequent management agreement between the Department
of the Amy and the Arkansas Game and Fish Commission. It further pro- (vides that the subsequent agreement may make adjustments in the boundaries
of the areas shown in the General Plan by the addition or deletion of s

tracts mutually agreed upon by the parties making the agreement. We .;
understand that the Department of the Army and the Arkansas Game and Fish
Comission are now negotiating an agreement pursuant to the General Plan.
The Cenpany should be made aware of these documents and plan its operations {

.

so that they are in accordance with the Arkansas Game and Fish Commission's
fish and wildlife management plan for the reservoir. )

.

The applicant has given ascurance that additional studies will be carried
, out, and has to date cooperated fully with the Fish and Wildlife Service( and the Arkansas Game and Fish Comission in discussing and daveloping.

plans for the protection of fish and wd].dlife in the area. This study '

v

3 *
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h. Make modifications in project structures ard operations to I
'

reduce the discharge of radioactive wastes to acceptable {levels if it is detemined by the monitoring program that the !(, release of radioactive effluent might result in harmful con-
centrations of radioactivity in fish and wildlife.

1We understand that the Commission's regulatory authority over nuclear power
!plants involves only those hazards associated with radioactive materials. -
1

However, we recomend and urge that before a construction permit is issued, '

the possibility of thermal ard other detrimental effects on fish and wild- ,

life which may result from plant construction and operation be called to {the applicant's attention.
i

i

We are concerned particularly with the possibility of damages to aquatic
life from the heated effluent. Large volumes of heated water discharged
into an aquatic environment may not only be detrimental to fish directly, ;.but may also affect these resourecs indirectly through changes in the .

environment. The proposed heat load may adversely affect fish habitat
and productivity in the Illinois Bayou embayment during the periods
(spring and summer) when fish reproduce and have a maximum growth rate. ;
It is likely that the use of the area for spawning will be greatly reduced.
It is likely that fish will disperse and avoid the heat-affected area
during the maximum temperature months of June through September. Con-
versely, it is expected that fish will be attracted to the discharge

,

t

('
fisherman-use there.
channel and heat-affected area during winter months, resu] ting in high i

A General Plan for use of project lands and waters for wildlife conservation
fand management has been approved for Dardanelle Reservoir by the Secretary

,

i

of the Army, the Secretary of the Interior, and the Director of the
Arkansas Game and Fish Commission. The Russellville Nuclear Unit would '

occupy land and water covered, in part, by the General Plan. The General
Plan provides for a subsequent management agreement between the Department
of the Army and the Arkansas Gav.e and Fish Commission. It further pro- (vides that the subsequent agreement may make adjustments in the boundaries
of the areas shown in the General Plan by the addition or deletion of s
tracts mutually agreed upon by the parties making the agreement. We cunderstand that the Department of the Army and the Arkansas Game and Fish ;

Commission are now negotiating an agreement pursuant to the General Plan.
The Ocmpany should be made aware of these documents and plan its operations.

so that they are in accordance with the Arkansas Game and Fish Commission's !

fish and wildlife management plan for the reservoir.
;

The applicant has given assurance that additional studies will be carried
out, and has to date cooperated fully with the Fish and Wildlife Service

( and the Arkansas Game and Fish Commission in discussing and developing.
plans for the protection of fish and wildlife in the area. This study ,

,

!
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program should complement the radiological monitoring program recommended i
above, should be designed to measure habitat changes in the affected area {
of Dardanelle Reservoir, and should be carried out prior to and during i

f plant operation, so that comparative data will be available fo.r, analysis. - '
'

;,
-

In view of the above,we recommend that the Atanic Energy pommission urge
the Arkansas Power and Light Company to: ; . !i

1. Continue to cooperate with the Fish and Wildlife Service,
Arkansas Game and Fish Commission and other interested Federal
and State agencies in developing plans for e,cological surveys,
initiate these studies at least two years before reactor -

operation, and continue them during project operation on a i

regular basis or until it has been conclusively demons' ratedt ,

'

that no significant adverse conditions exist. .

I2. Meet with the abovermentioned Federal and State agencies at
frequent intervals to discuss new plans and to evalua,te ,

results of the ecological surveys.

3. Make such modifications in plant structures and operations,
including but not li:aited to facilities for cooling discharge
waters, as may be determined necessary to protect the' fish

,

and wildlife resources of t'w area.

The opportunity to present our views is appreciated. :

Sincerely yours, |:

. s

ner
1

i

L
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APPENDIX C2

['p-5.;e, '5 UNITED STATES
.r. '

O' H' 'I DEPARTMENT OF THE INTERIOR
,

,

w..* ,
'

t::ye FISH AND WILDLIFE SERVICE ..

f...-*' '

- WASHINGTON. D.C. 20240 e n
.,

*

. , ,. .

.

.

.

-
.

AUG 2 91968'
'

Mr. Harold L. Price '

Director of Regulations
U. S. Atomic Energy Commission
Washington, D. C. 20545 -

Dear Mr. Price: p
ThisisinresponsetoMr.boyd'slettercfJuly16 transmitting'

Amendment No. 6, dated July 11, 1968, to the application by
Arkansas Power and Light Company for a construction permit for ,

the proposed Russellville Nuclear Unit, Pope County, Arkansas,.
Docket No. 50-313. .

i .

! Modification of project plans to reverse the direction of cooling
1. water flow through the project would not alter overall effects .

d(. of the project on fish and vildlife significantly. The recommen-
,

- dations contained in our letter of May 29 are still applicable

Thank you for the opport'inity for comments on Amendment No. 6.'

'
*

Sincerely yours,

.

%

h,g. [ (fc d i
.

.

,
. e

6

e

.

L
o-

.

G
3077'

-

.

*|

1
_ _ _ _ _ . _

_ _ - - _ -,



.- - _ - - .

~

" , . . . (55)
APPENDIX D

m. . nm.. ~.~ 6 ..
; u. ,

4 - -

c . . cm... . n
t

a s..) ,. , . . .,

. L'NITEI) STAiES GOVEIG.\fENT

. x 7 7 7

!?J w 0 T. ~r7"1uw R9ny1 0-

4

* T0 : Peter A. Morris, Director ) ATE:
| {' Division of Reactor Licensing MOl '' '' [g

W!
Milton Shaw, Director j,hIII(

,

rnon :

Divisicn of 2eactor Develop =ct.t & Technology
- .

W3JtcT: S.*JETY KiALYSIS RIPC2TS

; RDT:NS:S349
|

: -

j Reference is made to the letters of November 22, 1967, December 11, 1967,
i and December 26, 1967, from tha Division of Reactor Licensing, to the

Enviro = ental Science Services Administration recuesting co==ents on the
' following safety analysis reports respectively:

,

Rancho Seco Nuclear Generating Station Unit No.1
,

Sacramento Municipal Utility District
i '

Preliminary Safety Analysis Report
Volu=es I, II, III and IV dated Nove=ber 1967

' t/' Russellville Nuclear Unit
(- Arkansas Power and Lightj

1 Preliminary Safety Analysis Report
Volumes I and II dated November 29, 1967

,

# #Donald C. Cook Nuclear P'. ant.
i

Indiana and Michigan Electric Cc=pany
1 Preliminary Safety Analysis Report
j Vole =es I, II and III dated Dece=ber 18, 1967

2cview by the Enviro:.=antal Meteorology 3 ranch, Air Resources Laboratory,
ESSA, has new been completed and their com ants are attached.

Attach =ents:

2.
Three Sets of Cc=ents (Orig. & 1 copy)

a

!
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v. . .m.. . .a.u .,

o w .. 3 . .. .,

UNITED ST.iTES GOVERNMENT(m -

.M, emorandum
To : Pctcr A. Morris, Director DATE:(" Division of Reactor Lice 7. sing JA N I' '' 1933

FRO.\1 : Milton Shaw, Director 6

Division of 2aactor De'velopmer.t & Technology
.

st:nJECT: SAFETY ANALYSIS REPORTS
!

RDT NS:S349
1

-

Reference is cade to the letters of November 22, 1967, December 11, 1967,
and December 26, 1967, from the Division of Reactor Licensing, to the
Environ antal Science Services Administration rcqucsting cc= cents on the
following safety analysis reports respectively:

.

Rancho Seco Nuclear Generating Station Unit No.1 (
Sacramento Municipal Utility District
Preliminary Safety Analysis Report

Volumes I, II, III and IV dated Novechar 1967
) Vs

Russellville Nuclear Unit
(' Arkansas Power and Light

Preliminary Safety Analysis Report
Volu=es I and II dated November 29, 1967

# #Donald C. Cook Nuclear Plant
Indiana and Michigan Electric Company
Prcliminary Safety Analysis Report

Volunas I, II and III dated December 18, 1967

2aview by the Environ =antal Meteorology 3 ranch, Air Resources Laboratory,
ESSA, has now been completed and their co==ents are attached.

Attachments:
Three Sets of Cc= cents (Orig. & 1 copy)

..

.
.
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(V) Comments on j,

f
Russellville Nuclear Unit n

Arkansas Power and Light

{
Preliminary Safety Analysis Report

Volumes I and 11 dated November 29, 1967 ,

Prepared by ,

.

Air Resources Environmental Laboratory
Environmental Science Services Administration |

:January 10, 1968
I -

The analysis of the Fort Smith and Little Rock meteorological data j.
indicates that a continental diffusion climate can be expected at the

' Russellville site. This meana a pronounced difference between daytime
and nighttime atmospheric diffusion rates, with the lower wind speeds ,

and slower diffusion occurring at night. The predominant daytime wind ;

direction for the general area would be from the southwest as shown by
'

'
the Little Rock wind rose. Nighttime wind directions with inversion
conditions will most likely be towards the Dardanelle Reservoir of the ,

Arkansas River.

The analysis of the Little Rock hourly weather reports with regard to ,s
' - diffusion types shows an average frequency of about 35'/. for Pasquill F

Zcondition during the four months considered (see Tabic 2A.15). The *

annual nignttime wind speeds were less than 3 knots about 207 of the / '

time at Little Rock (see Table 2A.6) . On this basis, it would seem ,

appropriately conservative to use inversion diffusion conditions
(Type F) and a 1 m/see wind speed to compute the initial two-hour .

This would result in a concentration ofaverageegncentration.
6.4 x 10- see m-3 at the site boundary assuming a ground source with
no credit for building-induced dilution. Taking credit for the building

ieffect as determined empirically in tests at the National Reacgor Testing
Station would result in a concentration value of about 2 x 10" , which
agrees with the applicant's value. :*

The analysis of the persistence of a diffusion condition in a
unidirectional flow (Tables 2A.17 and 18) shows that no cases persisted ,*

longer than 10 hours. Consequently, for the 24-hour average concentration
-

it would be conservative to assume inversion conditions, a 2 m/see wind
with concentrations averaged over a 22 1/2 degree arc. At the site

-

boundary this would result in maverage concentration of 7 x 10-5 see m-3, ,

which is in reasonable agreement with the applicant's computation.

' In summary, a reasonable, conservative analysis has been made of the'
atmospheric diffusion conditions of the Russellville site which provides j

a sound basis for a preliminary safety evaluation of the proposed nuclear :

p/ plant.s

i

.

'218~
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,

'

,, ;

Mr. Harold L. Price -.

Director of Regulation *
:

U. S. Atomic Energy Commission |

4915 St. Elmo Avenue ' '

Bethesda, Maryland 20545 |-

;.

Dear Mr. Price:

Transmitted herewith in response to a request by Mr. Roger S. Boyd is
a review of geologic and hydrologic aspects of the site for the Russelville j
Nuclear Station proposed by the Arkansas Power and Light Company..

,

The review was prepared by H. H. Waldron and E1L. Heyer and has been i
discussed with members of your staff. We have no objection to your !

Imaking this review a part'of the public record. -

..:
,

Sincerely yours , *' '

, ., ,
,
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Russelville Nuclear Unit,
Pope County, Arkansas g'-

AE0 Docket 50-313 .

f Hydrolony j
'

l

The site is located on the left bank of the Arkansas River 6 miles !,
'

upstream from Dardanelle Lock and Dam No.10. The plant site grade at ,
,

353 feet ms1 (above mean sea level) is 15 feet above the normal operating i
'' level of Dardanelle Reservoir. y
*

i
Flood stages in the pool of Dardanelle Reservoir for a computed maximum
probab b flood of 1,500,000 cfs (cubic feet per second) have been given

*by the Corps of Engineers as 353 feet ms1 at Dardanelle Dam and 389.5
feet mal at the upstream end of the reservoir. The applicant's estimate
of 358 feet mal for the stage of such a floed at the site appears reason-
able. The failure of Ozark Dam about 46 miles upstream from the site

' '

during such a flood could cause an additional rise in stage. The head
differential across Ozark Dam during a maximum probable flood as computed
by the Corps of Engineers would be 11.5 feet, and on that basis the f,

*

applicant has estimated an additional 3 feet rise at the site resulting
in a stage of 361 feet. This appears to be reasonable.

At a stage of 361 feet the site grade would be overtopped by 8 feet and
the reactor structures would be surrounded by water.. A certain amount of '

( wave action may then be expected and should be reflected in the level of,

flood protection chosen for essential equipment.
'

The cooling water requirements of the reactor are given as 1,700 cfs
(cubic feet per second). Flow of the Arkansas River has been measured at
a gage at Dardanelle 6 miles downstream from the site. Average flow p

.,during 1937-66 was 34,920 cfs; minimum flow was 416 cfs, and the lowest .p
mean monthly flow was 592 cfs in October 1956. Low flow occurs generally I
in late summer and fall. t-

Geolony

t.

The analysis of the geology of the Russellville Nuclear Generating Plant E

k;in Arkansas, as presented in AEC Docket No. 50-313 and supplements, was
reviewed and compared with the available literature. The analysis appears
to be carefully derived and.tc present an adequate appraisal of those
aspects of the geology'that would be pertinent to an engineering evaluation

; of the safety of the site. t-

I
There are no identifiable active faults or other recent geol 0G c structure,i,

that could be expected to localize earthquakes in the immediate vicinity( of the sit.e. [,

Tectonically the site is located near the axis of the scranton s,yncline, [,

| one of several westward-trending, gentle folds that characterize the t
.

}.
. - .

. \ .3. 2930 I
-

: "

_ - _ _ _ _. _ _ _ _ - _



-
T

.

(59).

,,

I
'

I

|

| Arkoma Basin--a major structural and topographic feature of Arkansas and
eastern Oklahoma that developed in late Paleozoic time. Although several
ancient faults are associated with the Arkoma Basin folded structures in

/

the area, none of these appears ,to have,been tectonically active since
( latest Paleozoic time.

The limited subsurface data available indicate that the major units of the
nuclear facility will be founded on a hard, dense shale (the McAlester
Formation), which should provide an adequate foundation for the proposed
structures. .i -
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APPE:TDIX F I;,, ,,
U.S. DEPARTMENT OF COMMERCEw ',_ m _, .

M- 2NVIRoNMENTAL. SCIENCE SERVICES ADMINISTRATION
**

. ,

rx \.,'O / coast AND oEooETic Su.RvEv'
y) ~ " * * ' &RocxvitLE, Mo. aces: ',!

AU.G 151968 i i|..

.
, ,

' '

,

1,

; 'l

( in nam.y namn vo: C23 '!
':

-|
n

'
|
!

Mr. Harold L. Price
Director of Regulation
U. S. Atomic Energy Commission
Washington, D. C. 20545

.

Dear Mr. Price: ,

l

In accordance with your request, we are forwarding 10
,

copies of our report on the seismicity * of Russellville,
. Arkansas, and vicinity. The Coast and Geodetjc Survey |
has reviewed and evaluated the information on the sels- 1

mic activity of the area ao presented by the Arkansas !
|

ysis Report,ght Company in the " Preliminary Safety Anal-Power and Li.

Iand we are now submitting our conclusions

u),('
If we may be of further assistance to you, please do not '

Ion the seismicity factors. .r
i

|hesitate to contact us. -

i Sincerely your
e

.
,

'

|'k.. Su .h -

-

1

ames C. T son Jr. , |

Rear dmira , SESSA
Director ij

'
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i a /
REPORT ON THE SITE SEISMICITY FOR THE /,

'

I
) RUSSELLVILLE NUCLEAR UNIT,' ARKANSAS !

!c ~

At the request of the Division of Reactor Licensing of
,

the Atomic Energy Commission, the Seismology Division of the

Coast and ' Geodetic Survey has examined the seismicity of the

area around the proposed site near Russellville, Arkansas,

and has examined a similar analysis made by the applicant,
j the Arkansas Power snd Light Company in the " Preliminary

Safety Analysis Report. " The applicant 's report is satis-

factory for an evaluation of the seismic factor of the site.

Based upon the review of the seismic history of the
i site and the surrounding area and the related geologic con-
(. '' ditions, the Coast and Geodetic Survey agrees with the app 1i-

| cant that an acc.eleration of 0.10 g on good foundation would

be adequate foi| representing earthquake disturbances likely
to occur within the lifetime of the facility. In addition,

.

.

the Survey agrees with the applicant that the acceleration of,

i

O.20 g would represent the ground motion from the' maximum
i

'

earthquake likely to affect this site. We believe this value

would provide an adequate basis for designing protection

against the loss of function of components important to safety.

(~ U. S. Coast and Geodetic Survey
Rockville, Maryland 20852

,

August 14, 1968

l-
.
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APPDDIX G*

NATHAN M. NEWMARK

CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING
.

'U RBAN A. ILLINOIS 61801, ,

-
.

19 August 1968-

.

. . . . . > ,

,

.

:
-

' '

Dr. Peter A. Morris, Director
Division of. Reactor Licensing
U. S. Atomic Energy Comiss ion -

Washington, D.C. 20545 <
.

!

Re: Contract No. AT(49-5)-2667 |

The Russellville Nuclear Unit, Arkansas PoWr and Light Company -

(AEC Docket No. 50-313)
'

Dear Dr. Morris: ;

We are transmitting herewith two copies of our report entitled ;

( " Adequacy of the Structural Criteria for the Russellville Nuclear Unit,"
,

prepared by Ors. W. J. Ha l l , W. H. Wa l ker .and mys e l f.

Sincerely yours,

MD m o fL
N. M. Newmark

R

mlw
cc: W. J. Hall -

W..H. Walker ,

Enclosure
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?
NATHAN M. NEWMARK'

CONSULTING ENGINEERING SERVICES. 1114 CIVIL ENGINEERING BUILDING

URBANA. ILLINOIS 61801

-
.

( . .

.

. . . , - .,
,

,

'

REPORT TO AEC REGULATORY STAFF.

ADEQUACY OF THE STRUCTURAL CRITERIA FOR THE RUS'SELLVILLE NUCLEAR UN T

'
ARKANSAS POWER AND LIGHT COMPANY

(AEC Docket No. 50-313)
'

.

.

'by
;k

N. M. Ne wma r k , W'. J. Hall 'and W. H. Walker

*
.

.

.

( August 1968
~

.

O
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b
ADEQUACY OF THE STRUCTURAL CRITERIA FOR THE RUSSELLVILLE NUCLEAR UNIT

'

\
Arkansas Power and Light Company

( by' '

,..

N., M.,Newmark, W. J. Hall and W. H. Walker . > ,

INTRODUCTION '

,

This report is concerned with the adequacy of the containment structures

and components for the Russellville Nuclear Unit for which application for a' -

construction permit has been made to the U. S. Atomic Energy Commiss ion by the
*

Arkansas Power and Light Company. The facility is located on a peninsula in

the Dardanelle Reservoir, Arkansas River, Pope County, Arkansas, about 6 miles

WNV of Russellville, and 2 miles SE of London, Arkansas. *

Specifically this report is concerned with the design criteria that

O( determine the ability of the containment system and Ciass I equipment and '

.

piping as well as Class II structures and equipment, to withstand an Operating

Basis Earthquake of 0.10g maximum horizo6tal ground acceleration. simultaneously ',

,

with the other loads forming the basis of the design. The facil:ty also is to
,

be des igned to withstand a Les ign Basis Earthquake of 0.20g maximum horizontal -

ground acceleration to the extent of ensuring safe shutdown and containment.

This report is based on information and criteria set forth in the

Preliminary Safety Analysis Reports (PSAR) and supplements thereto listed at

the end of this report.- Also, we have participated in discuss ions with the'

applicant and the AEC Regulatory Staf f concerning the design of this unit.
.

.

DESCRIPTION OF FACILITY
k

.

The Russellville Nuclear Unit is described in the PSAR as consisting

of a pressurized-wate'r type reactor employing two closed cooling loops connected,

'

in parallel to the reactor vessel. The system is arranged as two heat transport
.

.

4
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.

2

loops, each with two circulating pumps and one steam genera' tor; one of the

( loops cor.tains an electrically heated pressurizer. The nuclear steam suppl'y-
,

system will be furnished by the Babcock and Wilcox Company, and the " turbine
. . . . . .

'
> ,s.

generator is to be supplied by the Westinghouse Electric Corporation. The
.

plant is to be dssigned for a power level of 2452 MWt (850 MWe).
3

The reactor containment structure is a fully continuous reinforced
'

.

concrete structure in the shape of a cylinder with a shallow domed roof and a
.

flat foundation slab. The cylindri. cal portlon, is prestressed by a post-tensioning

system of horizontal and vertical tendons,. The dome is post-tensioned using a

3-way s ys tem. The hoop tendons are to be placed in three 240 s ys tems us ing

three buttrAses as anchorages, with the tendons staggered so that half of the
,

O) tendons at each buttress terminate at that buttress. The foundation slab is -

b
conventionally reinforced with high-strength reinforcing steel,

}
The cylinder has an internal diameter of 116 f t. and an ins ide height

'sof 206 ft. The distance from the top of the foundation slab to the springline
^

of the domed roof is approximately 166 ft.- The vertical wall thickness is noted
.

to be 3 ft. - 9 in, and the dome thickness, 3 ft. - 3 in. The fourdation slab
.

thickness is about 9 ft.

For prestressing, the applicant proposes to use 90 to 184 wire

) tendons, unbonded. The qiscussion presented In the PSAR suggests that the 88RV
'

type anchorage system will be employed, although the PSAR notes that other

pres t ress,ing sys tems will continue to be s tudied. The prestress ing tendonsI

( . .

| will be protected against corros ion by a pressure-injected cas ing f iller.

The liner plate will conform to specification ASTM-A442, Grade 60, and will

be 1/4 in. in thickness. The reinforcing steel in the base slab of the

containment structure will conform to ASTM designation A432-65; this steel |

.

N
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3

possesses a minimum yield strength of 60,000 psi. Splices in bars larger

than No. 11 will be made by the Cadweld (nethod. .,

( The design of the contain$wnt structure for this f acility is essentially

similar to that employed for the Rancho Seco Nuclear Generating' Statibn Unit .

No. 1. -

,

The geological description of the site indicates a stif f clay and

silty clay of 13 to 23 foot thickness overlying hard and dense horizontally

bedded shale of the Pennsylvanian McAlester formation. All major structures

of the facility will be founded on the underl'ying McAlester formation shale

bedrock. No active or recent faulting has been mapped in the area of the

proposed site. The closest known faults are the London and Perry View faults -

located 5 or 6 miles from the site.

SOURCES OF STRESSES IN CONTAINMENT STRUCTURES IN' CLASS I COMPONENTS

The reactor containment structure is to be designed for the following

loadings and conditicns: dead load; live load (including snow and equipment j
loads); prestressed loadings; design accident temperature of about 285 F and

pressure of 59 psig; an air test pressure of 115 percent of the design ..

pressure; an external pressure loading with a differential of approximately 2i

psi f rom outside to inside; wind loading corresponding to 80 mph basic wind

at 30 ft. above grade; buoyancy loadings; tornado loading associated with a
'

300 mph tang'ential wind velocity and a 40 mph forward progression velocity,

including a dif ferential pressure of 3 psi from inside to outside with associated
.

missi.les; and earthquake loading as described next.- -

.
- i

k The seismic design is to be made for an Operating Basis Earthquake

based upon a maximum horizontal ground acceleration of 0.109 and a Design
Y

Bas is Earthquake based upon a maximum horizontal ground acceleration of 0.20 ,9
1

.

'
. . -
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O , ,

'

The containment walls and liner are shielded by'various types of

( barriers from impact f' rom missiles which possibly could have enough energy '

to strike or penetrate them. The high-pressure reactor cooling sys' tem equipment
. . . . . . ~

> ,,

which could be the source of missiles is screened either by the containment

shield wall enclosing the reactor cooling loops, by the concrete operating

floor, or by a special misslie shield to block any passage of missile to the
.

; containment walls.

The general criteria con. trolling the design of piping and reactor |

internals be seismic loadings are presented in various places in the PSAR.

COMMENTS ON ADEQUACY OF DESIGN

Foundations and Dams ;

'

The major f acility structures are to be founded directly .on competent
~

bedrock, and on the basis of the information presented in the PSAR and amendments, ,

the foundat ion conditions appear acceptable to us.
,.
4

The Dardanelle Reservoir f rom which the plant will draw its cooling
t

waters is discussed in several places in the PSAR and particularly in Appendix 2F
,

and in the answers to Questions 2.7 and 2.8 of Supplement No. 3. The anal ys is

of the Dardanelle Lock and Dam as reported in Appendix 2F suggests that some

damage to the L ick and Dam facility might be expected. Thus, the applicant

notes in the answer to Question 2.7 that emergency shutdown cooling water will

be supplied from an emergency reservoir to be locate'd northwest of the plant,

site. The emergency reservoir will be excavated in impervlous cli.y and will,

( have an effective storage capacity of about 35 acre feet. We concur In this
'

approach for' an assured source of cooling water in view of the possible effects

of an earthquake on the Dardanelle Lock and Dam.

'

.

o
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O s

The effect of a flood on the structure is discussed in the answer

to Questlon 2.8 of Supplement No. 3. It is noted there that the plant grade

( -

level is elevation 353 f t. and the maximum elevation of a flood is estimated
,

.

to be 361.ft. The applicant indicates that the early forecast'of a ' severe i

flood of this t,ype would provide ample time for precautionary measures in -

terms of plant shutdown. All Class I equipment is either located above maximum

probable flood level or protected b'f waterproof Class I structu.es which are designedl

for buoyancy effects.
-

Cas Pipeline

In the answer to ; Ques t ton 2. I1 of Supplement No. 3, there appears a

discussion of the natural gas transmission pipeline which crosses the discharge

water channel. It is indicated in the answer to that question that the existing

D( pipeline crossing will be re-layed beneath the water' channel with'4 f t. of
| earth cover. We understand that it will be possible to valve off this

section of line in the event of difficulty. It is noted that the pipeline j

will~be at its' closest about 400 ft. from the intake structure and 600 ft. from

the containment structure. These distances are suf ficient, we believe, to .

preclude any serious consequences with regard to plant safety in the event of
,

a pipe rupture.

Seismic Desian and Criteria
.

We are in agreement with the earthquake loading criteria selected
.

for the seismic design, namely that associated with an Operating Basis

Earthquake of 0.10g maximum horizontal ground acceleration and a Design Basis'

Earthquake of 0.20g maximum horizontal ground acceleration. These earthquake
i

design criteria are-in agreement with those given by the U. S. Coast and

Geodetic Survey (Ref. 2).

|
'

.
.

*
!
i
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OV 6

I
The response spectra for the Operating Basis Earthquake and Design

Basis Earthquake to be. employed in the' dynamic analysis are presented as
G

Fig. SA-1 and 5A-2 of Appendix SA of the PSAR. These spectra are. scaled after j

. . . . . %
-

.

those presented in publications by Dr. G. W. Hous ner, and we concur in their use.
4

The earthquake analysis wilI include'the effects of vertical

earthquake excitation which will be taken as 2/? of the horizontal component

as noted on page 5-3 of the PSAR. It is noted in the answer to Question 12.3.6'
1
i

that the effects of vertical and horizontal earthquake motions will be combined
,

linearly and directly with each other and with the other applicable stresses.*

We are in agreement with these design criteria. -j

|. *
The percentage of critical damping to be employed in the analysis

is listed on page 5-A-5 of the PSAR, and we are in agreement with the values
,

(' given there.

The method of dynamic analys is is described in Section 5.1.5.6 of the

PSAR. The method of analys is is not described in enough detail to evaluate
.

it completely; however, i t would be our. recommendation that a standard modal '

aralysis procedure be employed to take account of. structural rocking, lateral f
*

^

1

translation, and the shearing and flexural distortion of the structure. With

proper attention to damping and coupling of the various modes, it should be

possible to arrive at reasonable anJ cons is tent values of di rect s. tress, shear,

mome nt , etc.
,

The loading cornbinations to be employed for the des ign of the

containment structure are given in Section 5.1.4 of the PSAR. The loading.-

(D /
combination expressions given appear acceptable to us, and it is noted that

bQ for these load factor combinations, the resistance will be less than the yield

| strength of the structure. We concur -in this approach.

.

b
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obl 1 MR. ENGELHARDT: Mr. Chairman, that completes the

{ direct testimony of the AEC regulatcry staff, with the excep-2

3 tion of thu responsee that have baen pr2 pared to the questions ~

4 of the Ecard which were raised in the pre-hearing conference.(}
5 CHAIRMAN WELLS: Yes. I would like to have a bricf

a| moment to confer with the other members of the Board. -

|
-

7 (The Board conferred.)
x

8 .CHAIRMAM WELLS: Mr. Engelh2rdt, I do not remember.
'-

.n.

' N.. I

9 At the time you introduced the Joint Exhibit did you call atten. .

a
m

to tion to the fact that you have the qualifications of the'
.. .g

i members of the ACRS? ?'
33

- .

12 MR. ENGELHARDT: Ho, sir, I neglected to offer two.
~

exhibits that the staff intends to offer and I think this13k- 'I 1 a.-
mv

34 would be an appropriate' time to do this now. ~

lg''

%
15 CHAIRMAN WELLS: If it is convenient, will you ]

P ease proceed?l16

|

MR. ENGELHARDT: Yes. I would like to offer for 5.'
- 37

1-

identification the statement of educational and professional -

ja
. ."qualifications of the 15 members of the Advisory Committee on' i39 - .}

Reactor Safeguards, the group which we have identified pre-
20

viously in our opening statement. |21

These 15 members participated in the reviev of the -

22

C]' application submitted by Arkansas Power and Light Company for. n
23

a construction permit.24
7.s

k5_ This offer of Staff Exhibit No. 1, Statement of
g3

.

,4*
___.im___ -- - .*
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ob2 1 Professional Qualifications of the ACRS, is new being distributad

2 (Documents being distributed.)

v
3 MR. ENGELiiAECT: I would nou like to request that' -

Q 4. Staff Exhibit No. 1 be made a part of the record of this
V

a proceeding.

'

6 CHAIRMAN UELLS: It is so ordered.
.

7 (The doctuent was marked
. .

s Staff Exhibit No. 1 it -

.e ,-

"

9 for identification.and .

, , : ,1 . .r.

to receivad in evidence.~) %,
-

_

,

. . w g,,.

12

13

4
- -

di.g': *r

14 +, ,
,

, ,

, 5, -

_

10 . -

.

10
c. .,

17

18 ..

'

.

i$

19
-

,

.

%

2.0

21 ,

M 1

23 ;

|

#e
d)s 7,

|
!

*~
.
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obl 1 MR. ENGELHARDT: I would now like to offer for
'

(' x 2 ident .fication Staff E:thibit No. 2, which consists of a state-i

x 1

'w.J'
3 ment of the educational and professional qualifications of the

Q 4 15 members of the AEC regulatory staff, other than the wit-

U nesses uho are present today, who partici,ated in the r view
- .y

.

O of the application submitted by Arkansas Po,:cr and Light

7 Company.
_

':::
s (Documents being distributed.) ",,.

$k

s MR. E!!GELHARDT: I would recuest that this Staff - '.

x~,

Exhibit 2 be incorporated into the record of this proceeding. ~to ,
i

!
3 CHAIR!ilsN WELLS: It is greed.

.

12 | (The dccument was marked

13 Staff Exhibit ilo. 2
~

. , ,

14 for identification,~and
-

''

, . .
. ,

15 received in evidence.) :. -

4

+

1G

17 -

10

.,.

19 ,

4

21

"

22 '

O
23

24
.y

v 3

||
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.

.

ebl I MR. ENGELHARDT: I thinic that that now cor.pletes
.

y

the direct testinony and presentation of exhibits at this time.2

3' gav the 3:agg,
,

4 CliAIRMAN WELL3 : Thank you, Mr. Engelhardt.h
.

04 Nou let .e.c inquire if t'ne stz.ff decires to cross-t

I
th
;t I

G? exanine any of the witnesses a.re?ented hv. tha apolicant?.

g
o-

7 .h
MR. ENGELHARDT: .zith regard to ths testiccny

' '
1 -

-

t,1 ^

presented up to now by thaappliccnt, the staff has no cross- , t, _
- 3

'w%
.s s,

.

-.w
e

i

0 exanination questiens. .. -
;.

v, -

m,., +
- . _ .. d * s ,N

|g
to I want to indicate that, as I stated previously, ,

.e., c.-
o the staff has had somewhat over approximately over one year. I ale vuy
t. ' ' _ r ;V,,,g.p.
'

to review the application wnich has been submitted by the
'

_

'

M m.
,

..

ts[ applicant. The testinany pres n.;cd here today is essentially-
. t~:

.w
? m. .

is ! a sur.tv.ary of that' application. Conser.aently, any questions"dyt{

y; .

staff had of the applicant have long since baen raised -then. theD o# ,

Nuy and responded to and are reflected -- at least tae answers to
-

i . .

s

our questions are now appropriately reflected in the applica- -,

17 |
,, <

a ji tien as it now stands before thic Ocard.
"

And thus at this time we have no further questions'
;,

.
,

>

t

to raise of the applicant.,n ,
:
! ' '

.m. . |, CHAIRMMI SELLS: Think you, Mr. Encelhardt.
-

o

i <

i;
|

e: I euppose theoretically it is concsivshle that the" H:c ->
I~o

O., . 1

a- applican might cross-examine the sta.?f. fr. Jewell, ny I.. i.

I

:.

r , I| assume that you do no -?
-

-

b
1

s1 MR. JEWELL: We do not even th2cretically. |i

I f f
I i

'

F'l

,

.|

2:

n ,,
,
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' ' - IC[l$'
~ d YU;i h

eb21 (Laughter.) O'CE h. v. - w~k . }Nt* 4 e. g :
21. . d . 't - .N

.Well, then,.gantlemen,.I believgiQ:;
$p@ 2 - CHisIRIW1 WELLS :

. < %,. , %. . Q\ '

l that we have cove ,ed Iten 16 of the agenda as wall a3 Item._sl3'.N J

-v 9,
3 w..

i w'fFa.rM,.

4 -ye

Q 4j 14 and 15. We have covered Ite.: 27 and new w reach ques- j y.j
'

. aa 5tioningofthewitnescosbytheLoardacabers,ifIemfc1}oF;f-0
. , .p.,.

sfQi,
- :.W|f ?

'

:ge ing my agenda correctlJ.
,

ms.J_ ;g:r..:;., i.
e . .a . .

,

u ,#

7 In connection -'ith this itec~ let me note thattthai -

2. - m._. .:k4 .g;
. . mr2 ; .S 4

0 Boird received last nigh; answers from the applicant andifrow3-
. ,, .:. w., . .n

- }i- k: ?x f-h g^
i" - v

o the staff to.two quections -- nell, answere from the; app 12.can .
,,

,n. ..

py. grg
y

- - - ,. -s - s - , -s. . . . . .,,-

to and the staff en ene question, and ansuer by the spIdic{Nh
y 9&tt

on another quectien uhich the Boerd raised in the gre-hda _;rin.
.cg. -vg

11
~__ ~ ., ;,.,.. . .. ., y ; . :.w_ , . , . _p

- . s.no y
-

1
.

p- conference. ..w w . .N.
. at w

. vC. t. ,- .

youcre.goingtointroduce,tp{s:,is D I assume that
,

C' this ti.k ~ for''tlie reco'rd? '
'

'' ' ' ' ' '

1.) ,
- -

, .d-
. nW5f

, .

.

Mr. Chairren, those were snswers,,it6;qr,
. \-

*
'

ejs t, MR. JEWELL: ,.c ~ .. ,,

i f 57. c,g* kMfz 3
. ' 4

in om c.n 9 3 , only-two of the questic.13. We era preparodtt,oGyj i
tc j| - m.y> M.i

. ,
. . ' h6 P ? '. 'Q

i introduce thcce and alco answer the other qu20tions thit3feraD,j|p.

~ [:; &n
- ae ac.p

;| /41 [" yhg
1 .

. f3 D10 0 asked by '.the Board cr the pre-hearing ~ confenaco..g
!.'

* .,
,

- . , u. nc ;
,

~~ ... . +g
m. ,- ,| ,

, , , ;:v. vm
'

. ' c. e . .
* ,...,.*4

*

,a % ,c, e >g a , y,

v _c- :m . <
. . ,- M & W+ + -: 4'_

*

w iS- ~

20 qp
'

AAdh [bk
@ :n rd

s.d, .n.,a . A'
21 p . m.t M.,t c.n - '3

4 ,p- .s ^-5 hg.2

p q|% &,

22 I /ddb $f
k

bS? g,;h
'

|. - - g23 ; ,

,,
., v@,
.

''

c3 J
_ " ,- @a R

'
24 !

|
'

y

s y| + . ., 'l 3
:^ 1( |

x -/

j , .,, l ' 24 s';s-

a . rA <;
-

h $ :;,^f 'k
1 "- w gg

9 \ ' L .a sh ;hq
A

. - - . a. Y ,R h ,. SJ,.
s' 1

'e ,W
. ,

-

h' _I'_=. h[ [
E<L

- __ _ a



___ _

2

145
.

,-,

^

a gg yu ntro- -1 -

3100?J 11
.

r r~ 1o s,
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l' prc Gad to the other cuccticca. ',*c
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t ; , a, w

7l E. JC"iELL: !!", usinca, the Board h:.s stated
*

) .

I

e itc interest in tho general subject of centainment spray ,. 7,
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. ; , . .e
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~
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23 cant'c Rcaponco to the Scard's Qucatica on Icdino nonoval?"1
| . '.

21 1 E. E0 LUES: Yec, cir, it ic.

"

22 1I2. JEELL: 131.- Eolnes, ucc this docunent pre-

O
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" alkaline sodium thiosulfate" (or sometimes just thiosulfate) and " sodium hy-

. [m) droxide" (or sometimes just hydroxide).
' ' '

Some experiments referred to in past cases have been performed on solu-
uns containing only boric acid and sodium thiosulfate but no sodium hydroxide.

Tais solution has an acid pH, is unstable in several respects, and is generally
. unacceptable. The " acid sodium thiosulfate" solution should not be confused
4

with the " alkaline sodium thiosulfate" solution since they have different chemi-
cal characteristics. Only " alkaline sodium thiosulfate" has been considered for

use in the Russellville chemical spray system.
Eoth sodium thiosulfate and sodium hydroxide art Known to react rapidly

A
| with iodine and, in fact, were suggested by Griffiths in his 1963 study on
! 'the use of sprays for removing iodine from containment atmospheres. Both

" alkaline sodium thiosulfate" and " sodium hydroxide" have certain merits and
certain sensitivities when their performance is evaluated in the post-a cident
environment.

Although both sclutions contain sodium hydroxide, its function is com-

pletely different in tne two solutions. The thiosulfate in the " alkaline so-

dium thiosulfate" solution reacts rapidly and completely with the iodine. The

' b. ( sodium hydroxide in the " alkaline sodium thiosulfate" is not intended to play
an active role in the absorption of the iodine. Its function is merely to pre-

serve the long-term stability of the thiosulfate solution by maintaining the '

desired pH.

: On the other hand, the hydroxide in the " sodium hydroxide" solution plays
an active role in absorbing the iodine. The reaction between iodine and hy--
droxide solution is generally classified as a hydrolysis reaction. This reac-
tion can yield several different ionic forms of the absorbed iodine, and under
certain conditions it can be considered reversible.

The merit of " alkaline sodium thiosulfate" solution is that it reacts
rapidly, completely, and irreversibly with the iodine; whereas with " sodium
hydroxide" solution care must be taken to guard against conditions that might

"

tend to reverse the reaction. On the other hand, because of the sulfur com-

pound in the " alkaline sodium thiosulfate," care must be taken to assure satis-
factory performance when exposed to thermal and radiation conditicns in the ac-
cident environment. " Sodium hydroxide" is generally immune to direct damage
from radiation and thermal effects.

(./
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- Data presently available
-

indicate that either solution is satisfac-(.y)
%/ tory when used in a properly engineered system.

II. IODINE REMOVAL EFFECTIVENESS

I In the past year, ORNL has conducted a number of spray tests in the

Nuclear Safety Pilot Plant (NSPP) facility. These tests, as reported in ORNL-
h253,(7) have demonstrated that elemental radioactive iodine is rapidly removed

by chemical sprays.

Using an NSPP run made at accident conditions closely approximating those

predicted for Russellville, the measured iodine half life was 31 sec; that is,

half of the' radioactive iodine was removed from the steam-air atmosphere in 31

see after starting the sprays. 'These data have been scaled to the Russellville

design. They result in an iodine half life of 23 see with the full spray in-

stalled capacity operating and a half life of ko see at half capacity. The ic-

dine half life reported in the PSAR is 90 see at full capacity and 180 see at

half capacity.

; On the basis 'of calculations presented in chapter 14 of the PSAR, the
iodine removal half life required to reduce the 2-hour thyroid dose at the ex-,

( clusion distance to the 300 rem limits of 10 CFR 100 is lh10 sec. Thus, only

c. bout 1/15 of the available spray effectiveness reported in the PSAR and only
1/60 of the available effectiveness as indicated by NSPP tests is required to
meet the 10 CFR 100 site ac'eptability requirements.

A large number of confirmatory tests (T - 12) have been made which demor.-

strate that chemical sprays are effective for iodine removal. These spray
tests have been made using a vide range of variables--spray distributions with

droplet sizes ranging from 100 to 1200 microns, fall heights ranging from a

few feet to approximately 50 ft, temperature and pressure conditions varying

from ambient to maximum accident conditions, iodine concentrations ranging

from 1 to 130 mg/ cubic meter, single and multiple spray no::le installations,

spray fluxes ranging from 0.007 to 0.2 gpm per square foot vessel cross sec-,

tion, and condensing and non-condensing conditions. With this vide range of
_

confirmatory test conditions, ve are confident that the Russellville Nuclear

'( unit chemical spray system vill perform as predicted.
.

J
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III. NON-REACTIVE IODINE
f%(,) The non-reactive iodine' consists primarily of methyl iodide but includes

a small, almost insignificant, fraction of other organic iodides and particu-

late aerosols.g

Experimental data obtained under a wide variety of conditions on the

amount of methyl iodide released from overheated fuel are reported in numerous

publications. Iodine release experiments using irradiated Zircaloy-clad UO2

fuel in a PWR accident environment show less than the 5% non-removable iodine
assumed in the PSAR. Six tests (13) were performed at Battelle-Northwest Labo-
ratories. They found that 1% or less of airborne iodine was in the non-remov-

sble form. Thirteen other experiments were performed in England;(1h) all but
cwo show less than 0.2% as methyl iodide. The highest result was 3%. There
are a number of other experiments reported in the literature which deal with

the amount of non-reactive iodine released from over-heated fuel. Some of

these experiments have observed greater than 5% non-removable iodine; however,

these experiments were conducted under conditions that are not applicable to
: the PWR accident environment. It is on the basis of all the data above that

( /~'T ve concluded that 5% non-removable iodine was a conservative value for use in
(

' \- '/i

the accident analysis.

Spray tests at Oak Ridge National Laboratory (I'15) have demonstrated

that alkaline sodium thiosulfate spray is effective for removal of methyl io-

dide. While the-removal rate is not as dramatic as that for elemental iodine,

the methyl iodine removal rate is sufficient to make a significant reduction

in the airborne iodine concentration and thus in the off-site doses. Even

though the. chemical spray will remove methyl icdine, to be conservative, we

have not taken credit for this removal in our accident evaluation.
On page 29 of the Stcff Safety Evaluation, they state that their dose

reduction factors " assume as much as 10% of the iodine in the containment is
in nonremovable (organic) form." Even using this more conservative assumptien,
there is a large margin between the required and attainable iodine removal half

life. With 10% non-reactive iodine, a half life of 1250 see is necessary to
meet the limits of 10 CFR 100. This is considerably greater than the 90 see

\

half life reported in the PSAR or the 23 see half life indicated by scaling

NSPP data to the Russellville plant.
m
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n .IV. SPRAY SOLUTION STABILITY
l }

The ersver to Question 5.4 in Supplement No. 3 states the require-
ments for solution stability as:

( a. The components of the solution must remain chemically and
physically compatible.

b. The solution must retain adequate capacity for iodine re-
moval and retention.

c. The decomposition products must not result in excessive
pH changes, excessive amounts of solid precipitates or
excessive gas formation, or in any way reduce the con-
centration of the soluble poison dissolved in the solution.

The specific conditions under which this stability must be exhibited cor-
respond to those for an MHA, which are:

a. Thermal exposure to temperatures of between 250-300 F
for 15 minutes, 200-250*F for 15 minutes, 150-205 F
for 1 day, and 100-lh0 F thereafter,

b. Radiation exposure to doses of about 1 x 108 rads in
20 days, 2 x 100 rads in 80 days, and 3 x 100 rads in
over 300 days following an MHA.

.ikC Test results currently available from ORNL, which are summarized in the

fc11cving paragraphs, indicate that alkaline sodium thiosulfate vill satisfy
the staoility requirements.

A series of themal stability experiments was performed at Oak Ridge
National Laboratory. In these experiments, the alkaline sodium thiosulfate

solutions--the proposed spray solution--was exposed to temperatures of 185,
2h8, and 285 F for periods up to about 5 days. The results of the tests indi-

cated that the respective solutions approached equilibrium while retaining
about 90, 70, and 6h percent of their iodine absorbing capacity. Since the

spray-solution is only above 2h8 F for about 15 minutes and above 185 F for
less than 6 hours, it is estimated that the spray solution in the reactor
building would reach an equilibrium while retaining about 90% of its iodine ab-
sorbing capacity due to thermal decomposition.

ORNL has also performed a series of irradiation experiments using alka-
( line sodium thiosulfate. These irradiations were performed at room tem-'

perature'snd indicated that after absorbing about 1 x 10 rads, which corres-
p ponds to about 20 days.after the MHA, the solution retains about 57 percent of
U its iodine absorbing capacity.

- 5--
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ORUL has also performed a series of heated irradiations to demonstrate

( ) ~the combined effect of temperature and irradiation. The irradiations were
performed at 185, 2h8, and 285 F and to total doses of 1 x 100 rads. At all

three temperatures the rate of decomposition decreased as the dose increased.
/ 8,

At 1 x 10 rads the respective solutions r- .in 30, 28 and 17 percent of their
iodine absorbing capacity.

The solution in the reactor building vill be below 185 F after about the
first 6 hours, so that most of the irradiation vill be performed between 100-
lh0 F. Based on this fact and the data above, we estimate that the alkaline
thiosulfate in the reactor building vill retain about h0C of its iodine absorb-
ing capacity after absorbing 1 x 108 rads in about 20 days. This reduction in

the solution's iodine absorption capacity should have 'no effect on the per-
formance of the spray solution because of the several hundred-fold excess of
thiosulfate initially present in the solution.

These results demonstrate that aven after 20 days the spray solution
retains its ability to absorb iodine. However, any iodine release, folleving

,

a loss-of-coolant accident would occur shortly after the accident (within min-
utes). Therefore, the ability to remove iodine from the reactor building at--s

\ \s,/ mosphere exiats long after the release period.
As long as the solution retains the ability to remove iodine, none of

the iodine in the solution can be released. However, the solution's ability to

retain iodine is even greater than its ability to absorb iodine.
The 10 to 20 pounds of iodine assumed to be released during an MHA is

reduced to the nonvolatile iodide form when absorbed by the alkaline sodium,

thiosulfate solution. Initial results from experiments being conducted by
B&W under simulated accident conditions have indicated that, once reduced to
the iodide form, the volatile iodine vill not re-evolve frem the solution even

after all the thiosulfate's capacity for additional iodine has been lost, thus
indicating the solution's ability to retain the absorbed iodine indefinitely.

As a result of radioactive decay, it is only necessary to retain this
capacity for a limited time. For example, if at the end of 60 days all of the
remaining iodine were released from the solutien, then the low population zone
dose would increase by less than 10% of that predicted in the PSAR.'-

. .

All of the ORNL experiments cited above contain the proper amount of
(''N boric acid, and no compatibility problem is evidenced. In addition, no col-
5 i
N# loidal sulfur or other solids formed as long as the pH remained sufficiently-

,

-6-

.. .-



.

.-

alkaline. These results demonstrate that although the alkaline sodium thio-
sulfate solution undergoes some radiolytic.de omposition, the products of this
decomposition do not adversely affect the ability of the solution to perform

,

as the coolant in either the Emergency Core Cooling Systems or the Reactor
( Building Spray System.

In crder to confirm these conclusions, Babcock & Wilcox is conducting an
R&D Prograit on.the radiation and thermal stability of the chemical spray solu-
tion under conditions simulating the post-accident period. These experiments
will measure the radiolytic decomposition of the spray solution when irradiated
at temperatures and pressures that conservatively approximate the accident con-
ditions, and irradiated to doses in excess of those expected to be absorbed by
the solution during the accident period. The Jiermal stability experiments

will measure the amount of thermal decomposition and the scaling tendencies of
the spray solution when exposed to heated Zircaloy cladding under temperature
and heat flux conditions simulating those expected during the accident.

As indicated in response to Question 1.3 of Arkansas Power and Light
PSAR, Supplement No. 3, the B&W R&D Program is described in more detail in

answer to. Question 17.h of Metropolitan Edison PSAR (Docket 50-289) Supplement

k() 3. The results of this program are scheduled to be available in early 1969

<
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V. MATERIALS COMPATIBILITY WITH SPRAY SOLUTION

('~),

s ,/ The alkaline sodium thiosulfate spray solution should not react signif-
icantly with the materials used in the reactor building, the reactor system,
or the engineered safeguards systems. The reactor building surfaces are painted
carbon steel and concrete. Reactor system surfaces are Zircaloy,' stainless
steel, and Inconel. The recirculation system and the spray system are stain-
less steel. All these materials must be resistant to the alkaline sodium thio-
sulfate solution.

In order to demonstrate that the materials to be used in construction of
the plant are compatible with the spray solution in the accident environment,
Babcock & Wilcox is conducting an R&D Program. This program is explained in
more detail in answer to Question 17.4 of the Metropolitan Edison FSAR (Docket
50-289) Supplement 3. -Specimens of stainless steel, Zircaloy, Inconel, carbon ;

steel, and concrete, and specimens of the paint and the coatings used inside
the reactor building are being checked for chemical attack and corrosion after

exposure to the alkaline sodium thiosulfate solution. The tests are being con-

ducted under temperature versus time conditions which correspond to those of
the post-accident period.,

( 1
'' All the materials mentioned above are under test at the present time,

and the results to date have ind'icated acceptable performance. The testing vill
be complete in early 1969

:
1
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*4 I and that it be trcated =c the tactimony of this witncas
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QUESTION:

"One of the things that concerns me is, as a member of the Board, and I think
it does my colleagues, is at the construction permit stage much of the design
is yet to be completed, there is still research and development to be done.
That is normal and we accept that. But that does mean that we have to come to
some kind of conclusions as to whether there is reasonable essurance that it
will be done. Now again we may have a comparatively easy ttsk here, because
it appears it is uncontested. But noting in both the applicant's summary
description and the staff evaluation there are identification of additional

research and development to be done and also further design to be completed --
at the hearing I think it would be useful, if you could, to update these things
to the extent that you can."

ANSWER:

The status of the Research and Development programs discussed in Section 1.5
of the Russellville Nuclear Unit PSAR, and updated in answer to Question 1.3,

/'' Supplement No. 3 of the PSAR, is given below.
% ))

t,

(1) B&W Once-Through Steam Generator Development and Tests

All active testing portions of this program havr been completed. The

steady state and transient operation testa have confirmed the analytically

; predicted performance character'istics of the steam generator and have
provided a means for developing a satisfactory control scheme. Feedwater

spray nozzle tests have demonstrated that the design arrangement will
satisfactorily heat feedwater. Tube leak simulation tests have demonstrated

| that a leak in one tube will not propagate by causing a failure in

adjacent tubes. Mechanical tests have demonstrated that the tubes can
withstand, without failure, the mechanical loads they may experience either

'
during normal operation or accident conditions. Vibration testing demon-

strated that the unit contained no undesirable resonance characteristics.

Tests to simulate a steam line failure or reactor coolant system failure

have demonstrated the integrity of the steam generator under conditions

m
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(} of rapid depressurization and large temperature differentials between

the tubes and the shell of the unit.

/ The results of these tests have been evaluated to the extent necessary
to establish final design characteristics for manufacture of the steam

generators. Thus, the design of the steam generators, which are being
manufactured, is based on data already available.

Work is progressing to apply the results of the blowdown testing
performed to the development and verification of analytical models to,

predict steam system blowdown. The work will be reported when completed.

(2) B&W Control Rod Drive Test Program
,

The development and testing of the rack and pinion control rod drive is

essentially complete. It was conducted under three separate programs:

A. Full-scale prototype testing at reactor operating conditions of '

1

temperature, pressure and flow.

B. Full-scale prototype testing under no-flow conditions.

( C. Components testing.,

A. Full Scale Testing with Flow

A complete life-cycle test of a full-scale control rod driveline

prototype was conducted under conditions simulating all reactor
operating anvironmental conditions except radiation. The driveline

prototype components used in prototyping the driveline included the
i

fuel assembly, control rod, upper guide tube of the reactor internals,
and the drive mechanism. This testing concentrated mainly on the

performance characteristics under coolant flows ranging from cero to
'

full flow at reactor conditions of temperature, pressuta, and water
chemistry. A major objective of these tests was to determine the

'

compatibility of the mechanism trip time with the specified 1.4

seconds for 2/3 insertion. The measured trip time ranged from 1.37
to 1.4 seconds.

's
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The complete life test of full-stroke cycles and trip cycles was
conducted simulating maximum tolerance misalignments in the driveline.

/ Examination of components following the test indicated unacceptable
wear of a miter gear, although tac drive continued to operate satis-
factorily throughout the test. The lifetime test of full-stroke

cycles and trip cycles was then re-run in the full-scale prototype
test without flow (described below) with a miter gear of -proved
materials. This latter life test showed acceptable performance of
all aspects of the prototype driveline.

B. Full-Scale Testing Without Flow

A prototype control rod drive was tested under no-flow conditions in

an autoclave in which the reactor conditions of control rod stroke,
temperature, pressure, and water chemistry were duplicated. The tests

were performed with a aummy weight equivalent to the weight of the
control rod assembly attached to the rack. The mechanism was subjected

.
-s to approximately 100 full-stroke cycles and 100 trip cycles simulating

,k(,,) both hot and cold reactor conditions. This testing verified the

design concept and provided prelf minary verification of the trip
inser* ion time. The time for 2/3 insertion was less than 1.2 seconds;
the snubber design worked properly, and the buffer seal did not impair
trip capability.

C. Component Testing

Selected component testing was performed prior to and in addition to
the life testing programs in order to resolve potential material or
design problems. These component test programs:
(1) Provided the basis for the selection of Graphitar bearing

material,

(ii) Established the buffer seal injection flow rate,
(iii) Demonstrated acceptable wear from the revised miter gear

, combination, and
's
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(iv) Demonstrated that corresion product buildup in the static
test of the splines and bearings did not noticeably affect

g the resistance to rotation of the system.
All active testing portions of the program have been completed, and
only analysis of test reaults and documentation remain to be done.

The work done to date has established the adequacy of the design for
its intended service.

(3) Self-Powered Detectors

Although the program which led to development of a successful incore
detector has not yet been documented, the development program was described
in a seminar conducted by B&W for the ACRS and members of the DRL staf f on
January 31 of this year.

At the present time, incore detectors of the type proposed for use are
installed in the Big Rock Point Reactor and in the B&W Test Renctor.

The Big Rock Point detectors had accumulated up to 48 months of equivalent
full power operetion in the Russellville reactor, and the BAWTR detectors
had accumulated the equivalent of 29 months of full power operation.
These tests have demonstrated the successful development of the detectors
for use in power reactors. Only the longevity of the detectors remains to

be determined by the testing that is continuing.
|

(4) Core Thermal and Hydraulic Design

The PSAR contains,.in Section 3, an evaluation of the core thermal capability
in which the heat transfer limits were predicted based on a correlation of
experimental DNB data developed by the Babcock & Wilcox Company. In order

to completely substantiate the B&W correlation additional research and

development data is necessary.

Core thermal perf ormance has also been evaluated using the W-3 correlation
for predicting DNB. This correlation is available ir the literature and
has been used and found acceptable in establishing thermal design 'imits

( for other large pressurized water reactors. The hot channel DNB r.o:rparison

bo
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'- ' using the W-3 correlation is also discussed in the PSAR in Section 3.2.3.

With the use of this correlation, only the vessel model flow tests
(
\ described in the references given in Question 1.4, Supplement No. 3 of

the PSAR, are necessary to substantiate operation of the plant within
acceptable thermal limits. Flew testing which demonstrated acceptable
flow distribution for the rated power level without check valves in the
model has been completed. The flow testing with check valves installed

and with open check valves is under way at the present time and will be
completed during 1968.

(5) Emergency Core Cooling and Internals Vent Valves

B&W has completed development of an analog computer program to predict

the forces which would be exerted on the reactor internals during a loss-
of-coolant accident. The results of this analytical program as applied to
the B&W product line were discussed with members of the ACRS and the DRL

staff on January 31 of this year. The analog results are being correlated

with test data from the quarter-scale LOFT blowdown tests. A report of '-s

( ,) B&W analytical results to date is now in preparation.

The analytical methods to be used for evaluating the effect of blowdown
on the internals, as well as the stress and deformation limits to be

allowed, are presented in answer to Questien 9.11 in Supplement No. 1 of
the Crystal River Nuclear Unit No. 3 applica; ion, Docket 50-302, adopted
by reference here in answer to Question 10.4, Supplement No. 3

Internals vent valves testing as described in Supplement No. 3 to the
PSAR, Question 1.3(e), has been completed. Test data now under analysis
are expected to confirm the design basis.

1

(6) Fuel Failure

The ACRS has recommended that evidence be obtained to show that fuel rod
failure during a loss-of-coolant ace'. dent would net affect significantly
the ability of the ECCS to prevent clad melting. Consequently, a program

(
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to evaluate the applicability of available data and to obtain data

whero necessary was undertaken by the B&W Company. The preliminary work
/ on this problem was completed in January of 1968 and is discussed in

detail in Supplement No. 3, Item 5 of Question 1.5, of the PSAR. The

results of this work support our analytical conclusion that the loss-of-
coolant accident could lead to some clad deformation which reduces the
cross-section flow area in some channels. However, since emergency cooling
is accomplished by a flooding mechanis5 the deformation will not interfere
with the ability of the emergency cora Solant to limit the cladding

temperature following the accidentd CJrrent plans include performance of
a three-phase program. ,In-the first two phases, which are experimental,
single-rod excursions will b~e. performed to better establish temperature-
pressure relationships at the time of clad perforation. The single rod

tests of the first phase will also investigate the extent of de rmation
to be expected for specific conditions associated with in-reactor tempera-
ture excursions. The second phase of the program will consist principally

[~'T of a series of multi-rod tests to explore the effect of the restrainingV
action of spacer grids and adjacent fuel rods and to determine the distri-

bution of the localized deformations in an assembly of fuel rods. In the

third phase of the program the data obtained from the two experimental
phases will be applied to the analysis of the effects in a loss-of-coolant
accident.

This program for the evaluation of the effects of perforation and deformation
of fuel rods, including the analysis and application of the data obtained,
is scheduled for completion dur ing 1969

(7) Xenon Oscillations

A program to evaluate the possiblity of xenon oscillations throughout
life is underway. This program includes development of one-dimensional,
two-dimensional, and three-dimensional computer programs to be used in
the evaluation of core stability margin. The one and two-dimensional

p
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\ ) analyses should be completed during 1968. The current status of these'- '

analyses is that a modal analysis to permit evaluation of xenon instability
#

' thresholds is nearinc completion. The three-dimensional analysis will be.

completed in 1969.

The design of means to eliminate or control xenon oscillations is being
carried out in parallel with the evaluations to determine if they will occur.
These means include the use of fixed shims or burnable neutron poison rods

to reduce the positive moderator coefficient if necessary, and the use of
partial length, movable control rods for controlling axial oscillations if
they occur. This latter system will be verified by two, dimensional calcu-
lations and the interaction of these rods with other full length rods that

possibly could be inserted will be ascertained in some three-dimensional
analysis. These parallel programs will provide the means for solving the
potential xenon oscillation problems in the event that they occur.

(8) B&W Developecnt of Iodine Removal System
(Chemical Additive to Containment Sprays)m

,) The answer to Question 1.3(g) in Supplement No. 3 to the PSAR references the
basis of R&D requirements to demonstrate the ability of the chemical sprays
to effectively remove and retain iodine and to demonstrate the compatibility
of the chemical with plant materials. The references include a list of 17
experiments which were planned by the Oak Ridge National Laboratory to
provide information to substantiate the effectiveness of the sprays for
removing iodine. These experiments have now been completed and are reported
in Reference (1) . An evaluation of the results indicates that they sub-

stantiate the effectiveness of the chemical spray system. The spray system

effectiveness for iodine removal is discussed more fully elsewhere in the

testimony of this hearing.

(9) High Burnup Fuel Tests

One additional R&D program is discussed in the Russellville Nuclear Unit

PSAR. This program, however, is not required to finalize design details,

-

U
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but rather is associated with product improvement as related to the
economics of future cores, and thus with future operational safetyt

^

(' aspects of the plant. Some lower burnup samples have been removed from>

test and are awaiting analysis. Long-term irradiation of high-burnup
! capsules is continuing.

!

4

!

f

4

.

4
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Reference:

(1) Parlsy, L. F. and Franzreb, J. K.; " Removal of Iodine Vapor from Air and'

Steam-Air Atmospheres in the Nuclear Safety Pilot Plant by Use of Sprays";
ORNL-4253; June, 1968
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1 whether or not the ctaff decirec to respcad to the quatica,

2( | that I ached at the prehenring conforsace, nacoly, that

UI Ucc the bacic for tho staff ccncluding that tho quality 3
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14 thich were rnther icngthy ancccra, abcut 13 pages, We do('
-.

<

U not have copicc -- cr thras copico that us could hand you.
.l.

U' I tCH/.ID.1?.H M LD: I rant to c;;hacizo that thet
.

17 !
.

,

o -

Ecard Coco not wich tc icply that ca thin 2 ycu ch;nld have
13 had it uritten. Yi9 nro grateful that ycn troto the other

,

19 f tUo out, but Ec holicyc that it could ha in the interest' i
EG cf all concernod for uc to have a chance to rcad the

s
'I r-

tranceript of thic. 1
i

1-e
|

-'

+.. lico, if it 10 lb pagos, Ur, J50011, I think that
+

23 ji neuld taho a long tina for uc to raat,
i

2"' l 'I wonder could one af your witnecccc sucnarico
{r

i
2C l

' tt for uc?
I
I
s



>
-

,

rus 8 ~152

1 IJt. Jr.l2LI,: lir, Chairnan, no con: . dor that to
.

2 he an inpcrtant qucation and To uculd lito :c have it in

[
the transcript in full,2 -

d
pg 4h CEIE'*AK UCLLS: Very roll. Do understand that

U the applicent ic properod te htrcduce thi: dccunant nou?3

I'
h

G 12, JFie'2LL: UO Oro prcra**c-d to 'a Ur, HolCOG
~

n

7[ rend it, yes,
, . -

i ,

. , ,

,c;
o 1 CHAIRIMK UELLS: I neo, You are :rcparad to read.i t

, m

t ~0 .

D I,| it. e__,

i

'<to ,| Let ce irquire of the regulato*y Waf2, venid
it
II ,

il it be preferable to have tho applicant ren, the ctatensat '

It i'
_ , , ,

|!

12 [ bofers yen M:0 your rccpeas?? ,

t

!

13[ ~1E. EHGEL!ItaDT: I think that th thcle cubject "

-

|
.;

'

14 | hero is to intertuined that it probably r;Y c little j "

:
.,..a

, - .
I

C difference who 1cada off. Tie a r e p r o a r e to recpond to
~

q
l

t

H| that portion of tha quality cocurancs 0:0c on that tas
! - *,
i

17 ' reiced by the Ecard, Co hecw the a wlicen ic call pro- !:

1

13 pared to do co. And I thiah that uhatever .greenent ic
.

; 19 , reached cd to hoe boat to proccod,the catt of quality

i
20 c.ccuranco reintes to ocvoral differcat qua :icca frca the

2: y Board,and it chculd all La hept at ic;st c zhe caca point
t,
t, e

22 in the tenucari? , cc that 03 may Dan the .zaefit of clit

O i
h of thecG thoughts on thic cubjcct entter.23
:!
1; Le,

! .Dut if the Deard wenid prefar th , the rPgulate: y
C. -, ~ j! !!

. a

! ctaff proco30 rith certain direct qucatira that it ic"

.



. .- m.;::a "-A y , -; 1

i
.

ras 9 ;Z

>fiQ32j .JI .,
responsible for' s; point,

9 9g, c gp;
.jp@ ~Q{h '{,_ 2j gn,

'

'

i sugg * .bbk. A '.

3
| -CHAIRMAN 'ih$tfocAd

lh ' ? h',

C 'l vill have ths'idi. "'
en

'
.|f.

.i Bolnesreads!h e'3

; 74

; correct, Mrf; n.-

ijip;'

7 I:olces statemen
I f

a 'yg g j:

j vi
,

s % 4
'J

this stat 'i

! "4$'M propirod, buf
?

, 7.g
Il WP.s not'timec

,pyn
12

incertion in the''

,| .ch4E-,3:
;| %CHA
. +-

14 auggestioh.
i

' qQ
,3
- of reading the ao t

_ JI

S
statomont and' $N.u : "

rw v.
27 stcring in sossion . %

y:.@ '
"

'13 possibility that

tb ve19 ' be abl
y.,

'23 oble. gf%;ft . yn ,

I
,

2' l MR. JECELL ;r6~ d
.4

' gg- .%.

22 .! cutt, Ybbi %d
,

, , ,

'
CHAIRMANj ,y

- 1-' .
,

~

gs | s. 1'' Jone11. -

.

'

/y'
.g,

ond I. e, f '
~

r

band . yp
53 4 ,one Frw;

'

~4p;f
'j {

..

...



154
BLOO11 12
Soc nd b2nd

1 !!R. J2WELL: LE IIsinos, the Ecard Enc c=procsod
ran 1

2j an intorect in th3 qtclity centrcl preb102 of the Ruccoll-
,

- g
3a villo iniclonr Unit. Specific inforc.ation una reque::tod
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12 Pro 2cccions.1 Engineers, tho /cthansco S:cioty of Profoccional .[ ' ' ,
'

6 -~

a13 j Ungiaccra and the Instituto of Electrice.1 and ' N 'J,i.
7

. .,
_ .%

[ .

-
f.. e y

H i Elcetronic Engineers.
~ s:- a. g 4

' :4,4 k,

( g 7
r '. . ; nj 2

] 11 3 . Phillips hen hocn f.n the Mid3.0 Ecuth Utilitius, q:h'
- 1 . f t s,

9
'

'

,

13 Inc. , organisation in varicuc pcciticac cinco 2.CM, hcving. -.'
. . yq.. #

. . o +
17 open t 17 years vith t3o l'.isciccippi Fc' cr & Light Occpany

, ni
.

e i
~

d .

p ., .
a

13 il tofore joining Arknnzac Pcoce a Light Cc2pany cc Acciatant
!

,,
.

-1;[,

. :< -

It Chic 2 Ingineer in'1033. -Q
'

: .

E' i Under kir. Phillips' supervicien in tha
l ,

,

-

21 h Engincaring Depcrt=cnt ic a otaff of SO graducto cagiuoarc,
-

.

22 nny of when cay be unod in specific ar0as in the con-'

0
23 ctructicu of the Enccellvillo Nealocr Unit.

!

M i TIr. Phillipc is a acaber ci' the Technical-m
7
6"'/ 8 l,t Ceraitteo cf GottiU0ct Ato:aic Enorcy lacccintcc. D

l
,

b
n
!!

,



. - -- -

.

.1 m 4 .
157

i

! participated in the ctudica lor. ding to tho SI202 project and1

u

E in the pinnning of that project. He hac 22pt hirself
j n_

5 inforn3d of tl io project through attendando at teotin;s, '

,

~j /r( rsvicU of pe> iodic repcyta anC vicita to tM s.tto,,

>

1:
C ;! Eo hnc scrved ac th3 Cc.ajany reprecontativea

..i )

y nt cectinC3 of tho Southern Inttvotate nuclor.r Ecard,o

l'
? ;. Eo regularly reviouc reports dect.: Hirfh Tce-.roraturo Reactor

f
8 Dcvelop ent Accccintos, Inc. A'

,

G Ho has fo11cced and participated in all of the
..s-

10
, nuclear projectc in thich the coe;;uny knu been r. ;crtidipant *

.. ':',

li and to ubich it has been a centributor.
i

~
" ~/ ,w

4gU
'! Ho directly cupervicod and pcrticipntcd in tho
4

. x .,

@
eA

; otudy which icd to the decicionc of the Company to con- jy'L~f-
8e P -

, c.y-.
M c w;otruct the Russolivillo Ecclear Unit and Lac actively H i$, ..c

. e. ..

15
! participated in the planning cf this generating plant.
.

, ..
p ,

13 !! As you realico, one of the Arhancas Power & Lightb . - '
,

fI
l'/

'

ch'.of rsspensibilitics is to provido cuf2icient gansrating '

la capacity to noot our cuotencyc' increaning der.nnd for olcotric ^
. . .

W.19
~

1 0peper,
1 - ,

,. E' [ Vo *e.vo nincys cat this donand and will continuo ~r

l
21 to do co. To czpcet the Euccolivilic nuclear Unit to

c
i

Mj be cenplated en cchedulo und to acaict in rectin; curc
O :

.s.- ,

"o i 1573 penh. Ecuover, if dcInyc in car.nincturing ce con-
1
'

,~ ' ~"
| ctruction of the unit are cacountercs no can, and vill,'

i t

x . s
'b, ;,; taho c'tcpc to noct our projectod Icad without the

,

l
.

=

w
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,. . . . s q.,
e . }- ~

_

ras 5
1 .Russellville plant, ~ " '

,

,
.-

2 Arkansac Povoi' E:(v)
.. .

, , ,

Lig' t Cenpany opa:.ates ac cs *

, m
3

| -pcrt of the interconnected syctea of 11iddle South Utilition. , e.

's 4 In 1973, the !!iddio South Systen*o projected poah
-

, .
|, - 7-

SI decand will bo 3093 cocavatta and our cyctcc genornting ~

.

+2

C capability will bc 9703 negardtto, including the Ruscell f,,..e.

4,

'. r 3.,._
7 villo Unit. '' ' -g

- - ,

- f.. A p,n
, If,'tho'Ruccellvil1e pinnt vero not availablo,Lourg g;.

G
.

-
.- .h . ..%

sycten vouid 'ctill noot-tho projected load, but, of ccurhohh3::O
~

.

ou? recorvec rould bo'1cuor than deciw:ble.
. yv;

. . - .

"M_
, .

'^
. .,

to '
- -- -

' ;: .an

11 .If delnya nrice in the canufactura of tho cajor+gvig .4

:

* ' ; +t.1 ,

. 7, g .

12 cocponenta for tha Russolivillo, pinnt, no hava 90Voral- ;fy
,

.. . . ~ , -

. * .a V &l.Q,.:t ,' ,. s

f'N 13

Q n1tornate meanc for.neoting our decand and rose..vo requireff g. g ppf. -
.

~
..

9: ,
. ; - - . :

fnonto 'indopondent?cf',the Euosellville Nucicar U:iit, "s.Itho,re m.. ugh @g,
.- .

-.

.
- . w

:1'4

w . |c . , * , ~ ~,m
.

, >.
..

..

' ~ . ?xf
15 these alternativo3 will ebviouci; _.apose econcaic

, , .

w c,e n: ..
,

is I ponalitico. i ' - "

Y . :h.7, , -

J , 'h, ~," Ng _,

17 Ue::t, I will deceriba cur quality cocurcnco progran *
'

, ., . . c>

- rs . . 7.;?cj a p
I8 giving the nancs and qualificatienc of soveral of the hoy..,id.N

~

. . . '
~

.x,w,;. .Q:,
. : a

- - - 2, 4. .y:0 m.. , ,
,

,.
.. .,

-
. ,..

porconnol theroin.? ,' f " '

.4 ' :
'

,
>g g, , t.. ..

19"

< - 5 a.fe;.~
f - . , 4 p''-,

' *n- + j,. ,' , j - .

-

s , . -,

%6.7,4 ' s

cnd 2.0 20 - - -
4 : , . ,

"
. . . , ,

~
_

-

, 3s -
- 1c ,' .#1 -

r s ,

-
, . . . .

~

@u .. - -_
G,

23 -

E

'*"7

j( ,

25 -

-

k

%

h.
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_
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,
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13 1 Tha d:sirad quality of the Ruscollvilla Nucicar Unit

''

2 is defined by the preliminary designs and specifications, codes,
,

J
"' #

3 standards and' design criteria given in the Prelimincry Safety
.

4' Analysis Report. To incure thct thic desired quality is re-(])
5 flected in the detailed designs and sp2cifications which vill

G p be developed as the project proceedG, scverL1 levels of reviou
|.

- ..--

7| arc utilised.
.

}cj For e:: ample,-if a detsiled cystem design or s,pc'cifi -
'

c
t

0! cation la developed by the Bechtc1 engince'r cscigned tof+his ; },

project, it must be first approved by U2chthl's project
~

_

'

lto ,

-

ts! engineer, Mr. H. P. Marah. Mr. Marah hold a Bachelors degree 4
"- -

i y . w x .,

12f in Mechanical Engineering frem the Univ reity of Califernia ,
,

is and has 25 years experience in many phascs of design and con- ~
-: %;

, .y - _-
:4 d struction work'.; He has worked for Bechtel Corporation.sinccL [ ,~

i i' '. _', e .Q
15|

1954 en the design, procurement, construction and start'-up of
I

to y steam electric pot:er plants. Mr. Marsh it a registered pro- .

d ,

r7h feS3ioc31 Engineer in CIrlifornia and ArhinGEc.
, v "..

,

e
.,

i
; . (

'Next, the design or specifictrion must be approved 3,gg
;.

by Bechtel's. staff'of chicf 2nginc?rs. Thsa, it isfsubmitted.

19| . > . . _

-~

to Ar.tancas Powsr and Light's production dopcrtment management"20

and the Design Review Stard for cpprovcl. Ench of these ap- _

21

g2 | prevals raquirc review to assur2 thet the proper codes, tests, -

(2) !i >

23 fj and criteria have bosn incorporated.
l' .
..

_
eq !. A detailed design or cpecificntion developed by

bi' '

7 -- Babcock and Wilce:: -- rccsivec c' n core revisw. A;g { BE:
l

_
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3

'

ch2 I B6W specification or design is first reviewed at least twice

( 2 by the B5W staff and then is submitted to both Bechtel and

3 APSL for revic'w. Therefore, we beliave that the detailad de-~
.

4~ sign of the Russcilville plant will reficc: the dacired quality]. ,

;
,

,

5 cssuring safety and reliability. '

_

s Our quality centrol program than has the rc:ponsibi-

7 lity of insuring that the specificcrions for the plant are
- .

G rigorously met. BOMhasawell-staffedforceofqualitycon'')I
u [+ s

trol inspectors that inspsct work both in their own shops and,;t. ~ . -7

0 .5
- ; ,.: n . s

to thoce of their suppliers. Overseeing this entire effort is S J

EU'sQualityAssuranceDepartmentwhichindependentlyverifiesh
11 .~,s2- .

*!

52| that BSW inspectcra are on the job and that all necessary recorc s.
* .

~

13 are up to date. .,,
-%c,, :

-

.

::i'

14
- 'The Manager'of BSW'.s Quality Assurance Department: i -I,

-.
A' I 9

'
~

~

sc is Mr. H. Dobell who has many years of experience in many

go aspects of nuclear and conventional porer plants. Mr. Dobell
^

, _

-

g7 has been with BEW 22 years. Since 1954 he has been actively | ' , ~

engaged in nuclear work including reactor component design, pro-gg
' :: .-

curement and specification. ' For the past eight years , Mr. Doge:.133
_-

i - s.s .

has been Manager of the Systems Desi n Section responsible for"220

21 [ plant arrangement, containment, fuel handling, instrumentation
-

22 and control systems including specification and procurement of M

O
23 the components for thesc systems.

1
I

- g4 .B&W's Manager ei Quality Control for their Mt. Vernon
- <

kb ''

g3 Plant is Mr. M. C. Cuskey. Mr. Busksy has 27 years of

1,

\

e r
*
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.

ob3 1 diversified experience witn BEW, all of which has been in the

( 2 Quality Control Department including inspections for compliance

3; with ASME code's, preparation of specifications and procedures,
I

4 test equipment decign and fabrication and reviou of customers'' !(])
.

5 specif3 ations.

5 Mr. James C. Quinn is DE''s Maanger of Quality Con-
t

- |-

7 | trol at Barberton, Ohio. He holds a Bachslor degree in nachaniI~
'

8 cal' engineering 'from Steven : Institute End a Master's degree in '
,,

2 mechanical engineering from Carnegis-Mellon Univerisyt. He has'

.3 31 years of. experie ce with BSW in varicus aspects of engineer-

3; ; ing and erecticn work. He is 'a registered professional engineer
,

e

i
'

n! in the Stats o:| Ohio.

33 .ths. J. L. Perkins is BSW's Chief Quality Control M
V - f th,i, .

14 inspector at!Barberton.- He has been involved in inspection ycrk
.s -

g for BSW for 14 years. Mr. Perkins holds a bachelor degree in ,

,

ga mechanical engineering from Virginia F'clytechnic Institute and
. ,

,

is a registered profoscional engineer in Ohio.17
; -

13 BEU's Senior Radiographer in the Power Generation [
.

Division is Mr. G. R.'Forr_er. Mr. Forrer has 26 yeara e::per-
~

99 w
- ,; .,

ienca with BSW in non-desbructive tasting work. He has given
'

20
|

-

;

hlecturesonRadiographyatOakRidgeInstituteofNuclear21
l
I Studies and several colleges and univercities. He has authored

^

22
.

I t
h several pcpers on radiography and radiction safery and is a23 l

I member of.the Society of Hon-Dectructive Testi:g. He is also24
I

23 a member of the American Society for Testing and Materials and

_ _
,
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eb4 3 is first Vice Chairman of Committee E-7"on Non-Dectructiva

2 Testing. Mr. Forrer cscisted in revising the ASM Headbcak and

3 was the recipico: of the 1961 "DuPont Awcrd" for outstanding

G) 4 achievement in radiogrcphy.

D Ecchtiel's Quality Control afforts cay be divided in--

o to two categorias: (1) inspections in vendors' shopc; and (2)-

7 on-site quality control. Bechtel has a large staff of resi- 3

dentinspsetorsstationedthroughoutthenationwhoroutinely[O
k,

9 visit all venders' shopc. Bechtel has full-time resident'in .

.,n.
.

to spectors at B&W's Barberten and Mt. Vernon shops. These in- [
spectors witnesc inspections of key nanufacturing eteps and rekis w e,

~

12 view all quality control records thcrou;hly. .

. 13 .Some of the key Bechtel personnel ascociated with *

4 - ( .af
; . ;dQ14 this aspo'et of quali1Ey control'are:'

- - yg c
~

15 Mr. T. I. McHugh is Becht21's Inspection Superviscr;

to responsible for inspecting all nuc1ccr eteam supply systems. ,
.:n .

,

,

17 Mr. McHugh coordinates the field inspactions and activitie's '' ~

between the Inspection Department and the Engineering staff. -
13 6

||
- g

- f.

33 |/| Additionally, he verifies that the Quality I.scurance program ^3s 4.'+
,

is followed. He is thoroughly familiar uith pressurized water20
i

reacters and boiling water reactors and has had 21 years ex-21
' "parience in fabrication, erection and inspection experience3

O 1

23 [
with prensurc veanclz, punpa, hast anchangere . cr.d so forth,

i
2, ! on both eenventional and nuclear pouer plants. ~.

_

(v') !

23 Mr. R. E. Snith has beon e.mployed in constructian,

| welding, and inspection work since 1935. For the past 18 yea'ajr

!t

i,.
.

,

t
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ob5 1 dr. Smith hao served as Inspection Manager for Bechtel Corpora-

{ 2 tion involving supervision of approximately 50 technica]

S inspection personnel at the present tino. Mr. Smith has a ther-
- ,

;g 4 d ough working knouledge of all types of non-destructive testing

5 and components for nuclear and conventional power plants.

a Bechtcl's on-site quality control inspections are
'

7 performed by Bechtel's field angineers. These are experienced
.

'

a men in various technical fields at tha site who are involved in
. ..

.J L_si the plant construction on a day-by-day basis. Additionallyn
,_i

'

|

o Dechtel will have a Quality Assurane: .cng .ne er 2n realdence at '' '

33 the site who is independent of the conctruction force and who .[
.. . :- .v

12 3 reports directly to the Bechtel project engineer, Mr. Marsh.'

13 i The Quality Assurance engineer's primary duties cre., .

. .
a. ~. - -

=
, .T ' ,, * , I ? ).. r

14 to make certain that Bechtel inspectors are on~the job and.that ;
!,O6?''*

'

T3 | all Quality Control records are complete. The- Quality Assuranca
i

! engineer has full authority to stop nor% at ths site if the33
: '. .
'

37 1 Quality Control requiranenta cro not being mot.
!

'
'

Bechtel's Quality Assurance engineer for the ::
33

,

Russellville plant will be Mr. D. Wainwright. Mr. Wainwright'
10 s

was graduated frem the City University of New York in Februn$y
20

~

1962 in the upper 10 percent of hin clar< with a Bachelor of
21 :

Scicace Degree in Civil Ecgineering. He is a regiorered Civil
~

22

O4
!..

13 i Engineer in the State of Cclifu'nia,
33

l'

24

($!h _
_

s8

. .
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In 1961 he joined Goodkind and O' Dea Consulting.

2 Engineers ac a ctructural engineering cerving in both decigt
3 and inspection of reinforced concrete and steel structures.

i

Q 4 In 1952 ho accepted a positicn with the California Depart-
,

'

,,

.

G ment of Water Roccurces. He was ir.volvEd in contract
,

,
administrationznd construction inspecticn for .:ha Ocita6

a

7 Pumping Plant Project. He attanded a ccurce in concrete .

.

3 inspection conducted by ths Department of Water Roccurecs. ' - ' 'D
'

r e
; :m .l

'

2 In 1964 he joined Bechtel Corporation, Poaor and f q ;,(

10 Industrial Division. He participatef in the.hsign of
' . d! u'

.

- T.,
-,w Y

concrete and steel structures for the Intalco Alurainum Pland . , d.11
y-. .

12 in Bellingham, Washington. In 1565 he accepted a position
~

4

13 as Senior Engineer with Sverdrup and Parcel. He was responsi--i '"._ ... , , y
. . .p y .

14 ble for the engineering ~supervicion of the construction of' M 1
R ::

15 thirty-six milac of 500 EV transmission line. ' . " '

16 In 1968 he rejoined Bechtel, Pawcr and Industrial J -

+ .{- ;,,

Division, ac Quality Assurance Enginaar for the Russellville.} -17

10 Huclear Unit. He was assigned to the San Francicco design u
.

_ .
- ,1

33 office to become familiar with the specifications, design
' ' ' '

4

20 drawings, codoc and qua.'.ity assurance requirements. In

21 Augurt of 1960 he was temporarily aasigned as Ascistant
.

n Quality Assuranco Engineer to the Pcint Secch nucle.ar Unit at

O
23 Two Rivers, Wisconsin. He has been serving in the nbeve

2.s capacity in ordcr to gain familiarity uith the Dechel~,s ,

7

2 '
25 Quality Assuranca Progrzm.

;. -
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42 1 In addition to the Dechtel and B&W Cuality Control e ,

I

t +-

2 Programs, AP&L has an independent effort designed to assure.

j
a that our contractors' quality control progrens are operating

- ..

! cffectively. APSL's Quality Acsurance Ccanittee is cor.posedLg 4

3 of the following: [ -

, . . ,

3|i Mr. John P. White, Mnnagor of the Production ."
'

-s, >.re

vM

y Department. Ha.is a graduate of the. University of Arkansas
. ..

;. .

~ *
- .

:.
--

. . . .,
.

g. in 1928 with a degree cf Bachalor of Science in Electrical '7,' Tr
, .y v

> ' > *. : ,.0 L _ .Q.
'

3 Enginearing. Mr. White has been with the Arhansas Power and f
*

.

:;.. : c ;m r,
,

m .
,

m Light Company since Mcy, 1943, se 71ng as Assictant Power .R ' -

~;3 .:. .

Plant Superintendent, Foter Plant Superintendent, and,since" f..
'

11 1
. .. . . . _ . , . - + , . 9,

1949, as Manager of the Production Department.12 #-A .;

43 Under Mr. White's d2.rection oleven generating J, g
,

y,. .;.
,.

< , , -, < s- .,

14 units have,been added to the company's system. Mr. White g). y% .ay - ?. . .y. _:.

s.. .-

isaregisteredprofessionalengineerinArkancas,a-member 7{# -g
1 ,.

of the American Society of Mechanical Engineers, and a
~

'E1G
< - '

. . f: y d' :...,

member of the EEI Prime Movars CC:'J.littee. Through stadies,37

*
, , ~.

reports and meetings, Mr. White has kept himself actvised' cs {'10
'. . . .. a,c :~>

to nll the nuclear projects in which the company has been T y 'J.g
.

,.
.

~

participant or to which it has been a contributor, including
^

,,0
.

the Atomic Internationcl Project of 576A, the SEFOR project,g

j and the Peach Bottom Project sponsored by High Temperature
^

,.g

,Q i

f
Raactor Development Ascociates, Inc. He has participated23

actively in the evaluation studies made by the Company ofg

25 [ nuclear power and tha planning for the Rucsallville Nuclear
j . . _

,

p
''

[ p;
,

-<
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wb3 1 Unit. - .

2 I cm r. mamhar of the Ouality Assuranca Cc=nittee,

j and my qualifications have bnen previously inv.roduced.
.

3
I
ig Mr. Roger Ecttcms, Engineer in the Mechanical -4 i

'

5 Section of the Prcduction Decartment of Arhansas Pcuer and
. . . .f-

C Light is a graduate of Vanderbilt Uni.versity with a degree

t '

7 i( of Bachelor of Engineering in Mcchanical Engineering in f,> _,

s
; .g.

o 1950. HealsoreceivedaMaaterofScienced:greeinPowerhf..
.%5 %

and Fuel Enginecring from Virginic Polytechnic Instituto? . 4|-

!W(s' k,s,
,t .

. qqny,y n. w

l
. .w

;0 in 1951, 'and has also continued in pcst graduate studiss-iri?*.3
.

a. r,.,
-

, . ,,

gy nuclear engineering at the University of Arkaneas Grac'.nate v '- '

,,

., . ,,3; +Mn w
i :, A: >

!! Institute of '"echnolocv.
. l, . '[p., -- ,

g
,

.

. :. ,

13 Mr. Bottoms has been u.lth Arkansas Power Jr.d Lighti;4 :

.- a j h ,y
~ .

.
. . x as 4 -

.

Compiny 'since..1951andhasworkedingeneratingplanto,-ingjg14

# r $h ...c -

;3 managerial positions, Nince 1953. Ha has participated in ]#i!. . -,'
g ' the construction and acceptance testing of three new SeneratJ'H

-

. . ~ .n, .s. .-

c.

ing units.
'

17 }ii
'

.. I In July, 1967, he das transferred to the general'S .. -u
[ : ;-:_n-,

,,.,,aoffice to [ devote full time to the Russellville Nuclear Unit..,
-

39 n,-
, ':. 3-

Since then he has been actively engaged in planning for thi~si ?'y- ,

:1
,

1..

; - s t

unit.
~

*
'

I+

21 1

'
1

Mr. Harvey Miller, Engineer in the Mechanical t7",.
; i

''.. .

[ Section of the Prcduction Dopertment of. Arkansas Power and- -

23 1

Light is a 1960 graduate of the Univarcity of Arkansas with |-_ g ,

|
|'25 a Bachslor of Scicaca dagree in Mechanical Engineering. He

.



,,
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vb4 1 has done post graduate work in nuclear engineering at tne.

2 University of Arkansas Graduate Institute of Technology. ~

Mr.' Miller has been with Arkansaa Power and Light since 19623

g 4 with most of his enperience being as R3sults Enginecringin '

I . -
5 the generating stations, including atart-up, acceptance

a testing, and equipment inspection. C+ . . -- , ,

In' September of last year he was transferred inko
. $7

a the General Office to work on the Russallville Nuclear ~ Unit'.,7 c.-
,.- ;

"

h.x ?
w .-

He is now devoting full time to training and planning fo'r'.s,pId,
#9

_
. .. .m

.

. , Afp
to this unit.'For the pact several months he has been stationddT

y
,N sh ,,

t1 at the SE R project. } , ,];[ , :y {
'

, ~ .

12 'Mr. Miller is a member of the Ancrican Society of
~

'

13 Mechanical Engineers and it an Enginear-in-Training for & +

..M.. g;p g/a$$. . g_ . .
. .: . - c- .. , .n, . .,

Professional' ErJ ineer in Arkansas. y(<h $14 J ,
- - - e,p ,e

..

!S Mr. 'R. W. Toler , Jr. , Assistant Chief . Engineer of'j,'^
. a,

13 the Arkansas Power and Light Company, was graduated fronthe #
, c ;

17 University of Arkansas in 194'I with a Bachelor of Scicnce ''
;e

t- | ~,

gg degree in Electrical Engineering. He is a registered pr.o'. 7[
"'

-
26 '.L

g3 fessional. engineer in Arkansas and a member of the National' /
, - .:

20 and Arkansas Societies of Professional Engineers, and tNe. I -'

. Institute of Electrical and Electronic Engineers.,,

. p
_

22 Mr. Toler began to work for Arkansas Power and

O 23 [ Light Company in February of 1947 as an elsctrical engineer,
V

7 24 .and has beenemployed by the company sinces that dc.ta as an
N )
C ~'

25 electrical engineer, manager of research and design, and,

.

.W.

.w % /
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wb5 3 since May, 1967, as ascistant chief engineer. . , ,

2 e is cornittee will continut.'.1r reviewathe results

3 of the quality control program and will plan the necessary

[ 4 inspections to be made by AFuL in vendcrc' chops.

I3 Mr. Bottc=s 13 f.PEL'c chief quality control .

6 coordinator. IIe vill be in renidence at the site and wit:. { ,;

7* have the responsibility for verifying that the necessary ;- .,

c:..
,

,. .,

3 qualified Sechtel inspectors are at the site at all times. g r'
m zg- .

. ~
. - ,

9 and that quality control records are cceplete, and that.~ ? gfj.; {
. 26 i,

to Arc., inspectors are at the plan'c er at vonders' ..nhops to ma%s ,
a.a ..

the necosrarv spot chec'ts of critical fchrication and con-' M.Y ',11 . -w m
4m.
*t - s p

12 i struction steps. ;Y ^
t

... s. .

,

13 ' Mr. Bottoms has availchle to him' for inspection' ; ';r 2

Dm;;y p-,.

-. - - - .

14 duties many experienecd AP&L entployees who are familict with-9 j
f M. . _

$ . p

13 civil, structural, welding, elect:ical and mechanical,vosh. $
" u

10 When inspectors with :.5%cialized trainin:j nre required that
, -c ;'-

,
-

17 are not available frt:m uithin ths. cecmany, such inspectors
,

i - m
! s
t will be'obtained from independent contracters. J.18 ., s

> + a,

.

39 When Mr''Bottons 1s scheduled away f om the site ''j f
"

' ' ~

.
,

_
p< , -

,

20 g for formal training he will be replacad at the site by
_

'

., s .

+(.Mr. Jchn Anderson. An everlap z.t tha site will be schedd'sd.gg

I Mr. Anderson, E:.ginaer in de HLchanical N.sction22 r

O i
23 ' of the Production Dapartment. is c J.949 graduate of Quachits

i

24 230ptist~~Jniversity uith a Bachelor of Scianca dagreo in '

@
25 cher!stry. IIo hac donc post graduata work in nuclear enginscr-

J. .
'
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wb6
1 ing at the University of Arkansas Graduate Institute of

'

,;

2 Technology. Mr. Anderscn has been with Arkansas Pouer and

e
3 Light Company in power plants since 1949. < -

@ 4 ! In 1955 ha ascumed the posit. ion of Result: Encjnser

5 and Assistant Plant Superintendent in 1950. In August, 1960 .,
-

., 'W^ -

'

C Mr. Anderson was trancftrred from Robert E. Kitchic Steam' p.' .r L ,;p
*1 *

7 Electric station, a twc-unit plant of 906 megawatta capabihyL.|
, :8W.

G to the General Office to devote full tima to the Russellville' N
*' . ..; , ;?:.

:
, ; $-

Since then he'has baen ectively engaged in., W;%.9 A0 nuclear unit.
.

e, v.
.a ? t ,

!O planning the nuclear unit. Mr. J.udarson 'ic A mather of the ~ .
.

.. .

<- , .

n American Society of. Mechanical Engineers. . Heparticipatedindf G

s. O
:2 ; the Nuclear Power Familiaritation Progra:'1 cponsored by 'n

,,

| Arks.usasPowerand[.LightCompany. - ?A
-

13 #.

- -- . .' , . ) .:Up
'

-
w #- t 3...a

14 Mr. Anderson has served as un inspector in a ',J;r'd9
g

. ;- - - g.pg s
-r -

,

13 1 cencane batch plant, and has been involved in the installation -

'

10 and acceptance tecting on one of our major stam Coctric
,

, ; .

'

;7 units. He also has' emed as assictant superintenden': of a.
', s

'e
gg steam electric plant during later stage:1 of construction, : [,

>: ._, _ . - .
. . .y~

.t
,

~
, ~ _

--

13 including duties of: quality control and acceptance inspect'iords. }
.

. v. y - s, .

20 In the ar as'of quality contral -- cencrete, weli
,

electric, and so forth -- we rian to select ten from our3; t
.

22 Productito Department or other arsac of the Engineering Depart--
'.6

,

{ : cent tcho are seasoned veterans of ccnstruction work, and '

33

'

24 provida themcpecialized training and famliarication with the

25 , apacifications for the Russollvillo plant. i |
, .

l

.

|

1
-

'. 4 , |
e:



-
1

~' 171
^

" I
.

. - . ;> -
,r e<

d

27 2 The applicant realizes and accepts the full ''

,

3 responsibility for the Russellvilla Nuclear Unit, and we

3 believe that the crgani::ction I have describad to you will

:j. 4 inst:rn a safo c.ad reliable p) ant.

5
J

$
. .

7 .

.

h
* ^ /.

s '
, , ,,, ,.

' , . ? ,? . 's.'

a. 4 . . ; 3s.+

9
-

, .e .- -s '5 'is , ;"a. _ , ,

- J b-y7
10 - . n.- .

,

.. - ,!

11 t.- > . v. - , , . c . . .,:.

.|
- . .

, . .

s
*

'

13
'

,

j
' + -- 'l

_ .3 . .& g - 1--

'' #

, ,. , . - 7;r.s ,.

i ::14- +
. , ' ' , ,

,.- y .jc 4
--

+

a
c

13

.

* ,
,

'

,

t& a-

17
--

1
. t.

18 - .}
-

.
,

. , . .,

,

:
1 12

-
- >

y,. 5 . ' l.
,

* +
#

.-

i l-,

:: c
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O | ;
u ;.

.
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4

!-
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1 CHAIRHAN WELLS: Thank you. 2 ~ '

, . . .

7- I wonder if the staff now wculd like to proceed?,

;
. > . . ..

3 MR. E1IGEIEARET: I would li:co to call l'r. Choci:. ']
@ 4 During the pre-henring conferonce tho Board

5 requet,ted the staff previce to the Board infora2 tion as to
6 gow the f,EC regulatory staff evalunted the quality assuranco'' '

7 progran in terms of the chility of the contractora to raeot. '
.'f2 .

:
6

, their obligations en t timely basis.
~,

Y cE,

M M-:
.

9 xMr. Choch, would you respond to that question? T?'T
- e4,

to y

ldR. CECZ: Ecforo I respond to that question n '. ~ :-
- M-

!! I would like to en11 attention to the ~~
" **P

12 consenta he raade abcut Ifr.tkchoy's qualificctions, h'r .
mp ;,

13 Buskoy of BC:W.
. -

i(j

.,- - t n.

YFMeg?14 C Yourefortothattestimony)inadvertentlyI WW+&,

* -.

15 e1 sure, and to hio reopencibility to insuro coop 11ance .'
,.

,e

t o. with AEC' codes. I nu ouro ho nennt ASHE codes. w $, .
|'

- m. ,'.,ww. .

17 IIR. HOIEG: You cro right, that is'a cceroction. '

g, . y. .
D&18 Ma. CHECK: We assunod the thruct of tho Beard'c inquiry into the

,
-

-

,3
'

.3 ^*19 ' staff's nothod of evalunting' quality accuranco to bc
. n,

,
.

'

' *. /

20 directed toward the tinolineca of construction, the ~

21 offect that wo. night foresco en quality cf the plant in
m

22

|G view of dolays and thingo cf thic cattro. '
,

23 Uith regard to that, I wculd liho to r.aho a

('] 24 statetent. And then if it is not entircly caticfactory,e i
#

25
Ue can encror coro opecific quoGticus from the Deard.

.

m
*

'
r

+Eh' er
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1 CW.IEEW UELLS: Picace go nhoud. - ' .e
'

2 1E. CECIC: Cur acceptanco cf the quality tccur-
; x-

3 4 anco progrnc is baced in pe.rt on tho finding that it 10 ' '|| .,v .,

h 4 I not in nny way impropcely influenced by conpenant fabri-
. ,<

5 cation or delivery delnya or by on-aito coactruction doinya..
.-

G We recognico, in fact, that an offcetivo prograc .;:g

'

7 cny indcod causo doinys and thorofcre to accuro curcolvoc "

.

.

j
8 that tho quality accurance progrra, ndninia bation is "[ . , ']'s

"'

; - f 's
,

. .

.
_ ,e r- m.w9 Gufficiently independcat of the lino crcanic:.?1.n.to . - b, . p.

. y.

'_
f,fto avoid the peccibi!.ity of gr.nlity ces.y m d:Jo _'d ?.q

11 How, thia I cubmit no cm answer to wLnt no - . N i$
,: a

.

12 ; interproted your' quectica to bo, 2nn? y, cc:n gonwn1

m.
13 iden of how no, the staff, ovaltated the que.lity ascrranco

14 propan in terro of. tha viility c.2 the contractors to ricot n .,a
~

.
-

y,.. .

,

y, _
15 their cblicaticas en n tincly bacia. @

=

16 Uo have cutlined for tho l','cated in cur cafety ' ~ ~

,.

a 75 ,.-

.a..

17 ovaluation in a,gansrcl Uny hv0 nG rce.ched tho conclusion 4
,

18 that'the curront quality escuranco pregena propoced by .], ,,
, -i., +

19 Arknecca Ucwor 'and I.ight ia'acceptnU3. ~, ( T|" -

- . _ _ m
u. >

20 If there are specific poiato or if the Beard .

.

21 could lito to inquire furthor, we vill take thoce qucctionc. >

_

22 ESIpJIAW UELLS: Thnnk you very tuch. I thinu

23 that your ancUcr una indacd rocporciva to cho opecific cne .

I

n 24 i that I cshad, I hnvo tho transcript in fecnt of nc. And
ij

25 I said, I Uculd bo grateful for any 3eneral c::pcoltion

.

,-

.
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iI
N. -'/'int the boaring on tho quality assure.nce program tn2'ing ~

-

,,,,
c .

.^ into account the ctrain that thereby night bo pl:uod. - ^2
-. ,::u

3
| And that follor: the ctatc=cnt I cedo nhout pcacible 4

i

Q c, e.;
| dolaya.4

' . - :|f{i sm
f

S
L} I wondor, however, if no might not have a littlo~ [i:'

- I ..
"

' e
noro caplification not just in terms of the fact that you- ' 6]s

'

AffI -

want to find an independent quality assurance program * $ i:*

%$ys

8 ,

_ +14,9$ $which then bsconos indopondent of all dCnys. Let no.

g
. > L -7<M..&p:;

%,

broadon the question sonowhat.
And if you nich to respond %;p.M.yyj % ~.

10 .< >

to it af tor that, you can do co.
'

.O, @w
- w

U -> -(Let me ask you thic and I will phrase it thic~ 2

c.,

12 Uay: 'Uha't general gcidou, what-cespcnonta of n quality ~ , C.
. ner <

13 :%. aw .-,

necurance prograu.have you lockod for to como to tho- $i;MQ1?,m. - - - -. .. . _ _ c ;mg,

ea . r
. 414 conclusion that.the applicant in this caso hnc such an'" q:;MNaew w,. My.g@m

,

15 independent quality accurance prcgran that rculd enable mi-,

- .-,
16 ' it to be co nplately independent of dolnys off-aite, on-ciko 4
17 gr whatever?

g-t;
gg

. Do you understand? ,) A/j
_, _ . .

- -
.

,

~J' ~ . . '; ..,y, .

*W19 -'
-

. 15. CHECK: Your question has in it some of nyl ''%Y ,4
20| y :-

n=3r,thoveryimportantconsiderationistheindependonce[
,.

*t
-

of the quality nscuranco organization, vis-a-vis the lino .-

e

U ^orJ. anizntion,

jn addition to that, We Vish to c ho certain23
%

:
M '

that tho' quality cEcurance, the responsiblo quality ^

! 25
accuranco perconnol, arc vected with sufficica t responsibility .

; 1

|
~

|
, ..

.
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. ..
I to stop or authorize the cassation of mr': if any vari nce

,

e
2 or non-conformanco is datocted.

3 I am afraid I an acaewhat hard put to c=pand on I[,

O 4 tais eucation in x answor davona un=* to aavo otates in ~w
.

-

-

.~, ' ' _

S the cafoty evaluction. We have had available to us for '>

_ + J._
G our reviGU much the sana inforantion that ycu have heard. ..

;
7 from the applicant today,

..

b c.
%pn

Wehavehadacariesofcaotingswiththemin;'|.'MX[
,

8
- *

, . ~ p. . c
_ i . < . .*p.; '.

9 which wo explored with his more precisely the structure 7 4 n- :
I y TM, !
|

.
p L* ?10 of his pr; gram and his systena,qtal::.ty ncou 2:nce nysta: sc f (7,.

- . .y

I1 on each of his principal contractors, He had responded to w
..

12 questions fred na in nsandments three and nine to the ~ ' :|
i

-

.-4 : , +|
13

.

application,;ttnd.in addition in anendnent nine had in ,[ d,q-g,f,fs
.

- -
. . , . , -w# n,.

.
. . .

.
.

.. -y.p m14
effect occ:sitte.d hiassif to providing us with =dditionalfr,th :,R.Y ,

,

j

15 inforsation thic'h wa beliove to ha inportant to allou us ~ ~

_

16 to make c final docision that the quality assurcnce prcgram is :|
'a , .,

,.I
.

17 indscd accepttblo,
-I.

.l
'

'

'

. s~
.

18 - Theso items which are nico onunerated in our..1.r: ' O2 ,,

v,w*'Y- .? ? ' = "
' .%'

".v*
.

-

* ' + ' ' ' ' ' '

- ..- - y
.

.19 safety ovaluation nro considorations or aro piecon of'' s..m,CW2 "

~.0 : ; y a ?,

.
. .c .

20 information which will a11c? cur complianco divicion -

which is responsible :Cor inspection of cor.atruetion as kt21

5eogresses,to allers thom to do -- to perfera their function O)22

Q 1-

23 cors adeqtetely.
.

24 'CHAIELIAU UELLS: Mr. Chocl:, e=cuco no. May I

25 interrupt. Maybe I wasn't cufficiently clear and it may

.'
$

h

.
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I

| not be pcssib1n to respond entirely to ny question, but I
, =2 t' Uould like to try agnin tc phraso it beenuco I think it f[

. ,. ~

is fairly inportant that no get a responsivo nnower, if b3
,

h #'
i Uo can.
,

_

. .

"e Lot ne phraco it thic Uny: In tho toctinony J. '
:

6 which br. Holmes read ho stated that the Committeo,vithin -6
..

I , c ~. , _

tho annagoment of the applicant, Arhnnans Poner and Light, .[u.,3{o
6 wh se job it would be to ascertsin that the quality ~ ' N h: n-h.

%.|K9 .g

assuranco prograns cro properly carried out by the con # ' ,~@ ?b
, s.

10
* * _. ,~ h ::

*

tractor. And yen hevo stated that you have inspected ".'; hk
and that tho staff Mc evalunted the informatica given9o" 'Mwy

< -

;9U
'f;?.
~.'s Z -,21 you by Arhancas Power and aight. 9

2% &,
-

+ m~
L,

. 'What I nu trying to find out -- and admittedly 4 fupa e(.,cwf# .

, -

.
2 . . ..

- - r :o, u..M I nok this questiono not' an 'a person Uith n sciontific ; ',,-3p;dy
1. py
,>y.15

.

bachground. Perhaps aftor I confor Uith ny colleagues at ]j
,5 * %$lunch, ~ I will wich I had not ached the question, but as

~. q:S,, .
.

t:,es ar.

17 -Ma, non-scientific porcon, the thing that bothers uc, what ;jd,.;L
x - 'g.18

, .I. am simply soehing to find out, is hcu, one, does Lir. ~

,'l TjMi
.

" "- ' , ,

..4= ,,y, w~s
w-

E ' 7

Holmes decido ths tho quality nGsuranco progran iG ndcquato?.
4

20 And, secondly, how have you decidad that the quality '

'

' 1 nasurance progran which the applicant r.roposes to carry
..

,

e
out is adognto? Fcat criteria do ycu hava? I'.2ct constitutos

.

-

23 a good quality nasurance progran?
.

M
I think to certainly identified one ecscutial

25
critorion, that is, that thoro ha indopendence. But what

.

f

y' f ^ks

'

, t' y
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I cise is there, if there is anything? ' '--

x
2 IM CHECK: Mr. Uells, I will try to be responsivo.

.

Uo do not currently have any epocific critorin agair.at which3

Q ..4 Uo cvaluato quality assurance programs.
>

5 We havo inicrued ancther Donrd in a recont pro-
. J

6 cecding that we havo cuch criterin under development. * * ^

, .~.

7 .CHAIRLIldi WELLS:
. Juct as a mattar of interest ~

'.:..,x,, n).,-
' ~ #| N W . y

,.

8' and don?t misunderstand na, .I really rantto coo if I u
M

. ri:djy@{
'

'

;
S can't. got comotIQ1g useful on the public record. ITirst of| 3 7C'

,.) 2%%sto all, let's distinguish botvcon any publiched or formal M;, y
11 criteria. .I kuce you don't have theco. If you had'them,, Q.;i a

'

" M~

%.".?'12 I would be craro of thca. I no opcahing of what kind of "

n q
13 cont:1 procccsoc:do you uno. '

A 'M M ;%._; ,
. -

;
,

..

is I sa' d at the prohoaring co' foronce, it is75$. $-[$
..W C:X .~i', ,

14 ,- n
.

.9 c:p
not conceivablo to no that notebody reachoc a jude;2 ant ' g. f.

15 r , . . .

. Mabout cocothing withcut having scuo basis for that judgment,' g16 i
-

.,

- ; . .y
17 and that is Uhc I an trying to find cut. *

...

_

e, . -In tho abcence of specific critoria,'[c [. y'[
'

-

IB '. y f ,12.~ CHECK:
-

..

. ~
y 3.'

19 th'o altornative to apecific critoria, of cource, are tho' w:
M

cocbined judgments of cany knculodgeablo people.
~

|

|20
- |

\
21 l

Now, no had a review of this application including
Q

- E2 tho quality assuranos progrcas propcued by conbars of cur
,

technical'ctaff who are su5ficient3r oiperlenecd in those
.

23

; 24 muttors to mako a finding basod upon their judgnant which
|

,

!

2S is based, of course, on their e::porience, their working
4

;
'

s

E

.



;.
- .

rns 7 178 .

<

^

,

, i

1 experience in theco areas, that these progranc are indeed !
,

E cdoquate s.t this line. I do rent to indicate to the Bocrd !
'

n

s that quclity accurance is becoming of increasing interest
_

.

g 4 to us, We sro evolving methods for ovaluating prograss

s for quality assu.n=co. <

'We are very much concerned Uith being able to ~
^ ''

G
__

. -

7 TOCpond clearly and affirt2tively to questions Such 20', }
'

.

. + y 3
.

*a the Board if raicing,but'at the present tine na vill have. :
;< g CJ, ;

s , to rent our caco on the combined ;iudgment and orporiencei ''py [
? -

.

10
-

of :enocledgenble aple en the ataff of the Cerzicaion.2 -
'

, _ -
-

y.
a

CHAIEHAH U3ILS: Thank you, fir. Chech, I 'thinh .,gg .
n

, ,.
.

. ~
_

1 that bac bcon a very t-foful encucr. And ac far cc I as
- 1.

1s concerned, it basienlly satisfico n3. - 1
w ,.a x , ,

, - - ;V~
14

~

.I would. lito to ack one other quoction : Again?^? M|
. Q-my, ,

3

s - A. - <; n .

15 I believe that thoco cenbars of the public here are on-- }-
titled to knor the ancuT to thic,15 ,

! . ,-
,

:;.: r
,

17 A3 you indicated, coco 03rlier Eccrd cShed the

is qucction na to phother thora cre critoria. I holic7o that
' . g: ;, .

10 . the Board Unc informed that criterin Ucro under prepaspation?
'' '

. |j9,

20 I den!t kron whether or not ce vill overy bo able to
~ ' '

;>

e
~

21 have very crecific criteria, but it will bo ucaful to

hncswhatprogrecsareyoucahing,uhntprodictionecanhe.I~

22

O
03 nado as to the tima Uhon cono criterin might be avail-

04 cble.

25 , IIR. CEM: I can reiterato that our reopence Ucc

to the earlier Board, and that is soverni conths.

|

4j
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obl
15 1 I'm afraid I can't be more specific than that. I'' ;

.. .,

l '

2 can tell you that progress is being made. ,

--

. m
3| I would like to add to that our review of this plant'

,

Q ,

and all of its ramifications, its organizational Quality As-4

|
c! surance program ac well aa finslication of design, are under f,

'

continuous scrutiny by the staff. We have identified a number.~ *c
y.

>

7 of areas uhich we intend to continue to review with the applif
,

y
y<. . . .

0 cant even following the granting of a constrt.ction permit. O % W
:. , -

a., t.-

91 -

-

- CHAIRMAN WELLS: Mow, in ordcr to round out this. f , ~, 2,.
t

- - w.s 4
t . : 1 '

10 h line of questioning and perhaps ge to lunch.I want to statAi~
-

'

.
'

s 4

n again, so the members of the public tay know, or anyone wh.o. . 9q; ;
s

s
~

12 may read this transcript, as to what is the reason the Board
.

u .

''

13 has asked these particular kinds of questions. '; ~f
-

# _ .; _ %%- 7
-

Th$$ is an uncontested hearing. Uearenotre-N. f. , -14
' '' . . a n,4|a . , .: . - - m.a - v

y*.. f :- ~

;,.

~
g quired under the roa"'ndons ':a make independent ~ judgments as.

sa

w! to whether or.not the Quality Ascurance program of the appli- -

O'| i.
,

^

'
17 cant is adequate'or not. If I were, 2s I eny, I would be

, _

greatlyimpressedwiththestatement'thattheapplicant'has'[ -

g
. .. ,,

made.' We are entitle'd to rely;upon li,'and of course, we 11$
^ "

g
. . > atobeabletorely[upontheevaluationmadebythestaff.3,

i

I So uhan we ask these questions of the staff, again~i :., I
i

isn't because we doubt that the staff has cc.refully examined% ,
-

!

~ ~ ~ :
it; I an sure the ataff has. But we want to be able to have in. , . ,

w

the record something so that we can say that we knew somethingg

@
,

23 J about how the staff evaluated the Quality Assurance program

,
-

.

.8
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,
,

eb2 1 and then be able to conclude that thct was an adequate examina-
,

2 tion. .

-

3 I wonder if ny colleagues have anything on this? [
.

''g 4 DR. QUARLES: Nothing. %

5 MR. BRIGGS: ?Iothing. . .$
s . .

O CHAIRMAN TELLS: If not, I propose that 1:e' adjourn,.

7 it now being 1:25. _.

.s
.

.

,J 7a Would 2:30 be agreeable ao a' time to reconvene? ...
~:;<

~

,-e + ;GS . s9s

9 We will reconvene 6t 2:30. - g '-
.

: n
.? : *,r

"

to (Whereupon, at 1:25 n.a., the hearing in the .'y *
,, :

. :V =
. . >.

above-entitled matter was recessed to reconvene at . ?.?g3 r_;:. p ..> ~ ~ - ..

End 12 2:30 p.m. the same day.) ;j.s
-

: 1

AE 13 , 'J
~

,~.,,*,;, .

'

.
- Lc

Ld - ,? "
1 - <-

, . . . .
.~ .

n,. . f .
'

t ,- f .,

-u; . < _ , 3,; . .

, ,' , - .~ ~, . ~.| , ,gs'
-~ ,,

*
?

, |15
''.:y

,,
,.

,

-

'

_
.: :e-

3

17
"

.

r
< 1

|Q -> ,,

e a
, .

m ,

s
,

4 \r . < ^ ' s., s
'

^ 3
. 4. et~. s..,- , ., .' ..a[,I= *

7 ,
m

V f. 1 1

|-%. g.;
, f. ,

20
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*

-
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16 I AFTERNOON SESSION > M- 3

ebl
2 (2: 40 p.m.) , [g

.. .

3 CHAIRMAN WELLS: The hearing will come to order.;;..|. ' , '

.,
-

,

h , . -4 Whereupon,
. ..

5 HARLAN T. HOLMES, ,

.p

K!!C X M . BROOM, - : M. ,-
6

;f- '

7 . JAMES MC. FARLA.'O , - ~ . < -. :y
' ,p _

,~r,. ., w
'

g

a ROBERT E. WASCHER, a, . M.
' "'

,,;

+- :n% xw

f .' J $;}. [1WILLIAM R. SMITH ,9
- ws

,- , . ,.

to . HARE.Y P. MARSH, f;Pf|g. '

I. :sM ,,._

M S 'l i,--'~R. PAUL SCHMITZ, and
. 7 ,,;; , -

,
. , :n;,m g ,p1.,_. . ,

n

M | HOWARD 'J. FAHL - , g;
v. '

> "' .f| p
l

I on behalf of the app 2icant, and ,-

13

's, w w'S;E ;;>
n +

. - . .

JEX
.

14 , .- - CHARLES"LONG,- v uggir'

i 13??f, . . __
' ~

n ,~ PAUL CHECK, and 4,tf.

13 - .. ..
m. ..

ALBERT SCHWEMCER I5trs ' .; c.i ~4 . %.
, '_ , > ff

h *Y

on behalf of the regulatory ctaff, W 'f

|17
4.. .'

t

93 'i
resumed the stand cnd, having been previoucly duly sworn,w i

m 4

were examined and testi'fied further as follows: E f,h
^

~

33
e #

20f
-

-

.

CHAIRIA!! WELLS: I am going to try a new micro ~
.

I

P one this afternoon. Can I be heard in the rear of the room?h
21 |

nf Bcfore the racecs, the staff had answered the
"

;-

question of the Board concerning the evaluation of quality-23

m assurance. If wonder if that completes your answer |
-

.:

23 ! Mr. Engelhardt, or is there anything that you might like to -

.

#

,2 '
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3

eb2 1 add? -
' '

2 L liR. ENGELHARDT: Mr. Chairman, I think that we may

0 have left a rather inconcresive impression as a result of some Y
s -

.
4 ,

''
4 of our responses before the luncheon break, and I would like

.

g
- 4

5 to ask Mr. Long to amplify on certain of the testimony regardi
-

.

'

o ing the quali_ty assurancc prcgram that has been put in direct
:?

'

. .-

7 by the staff earlier. ' 5
,

- :p ,
' f y '; ,p

a CHAIRMAN WELLS: Thank you, Mr. Engelhardt. fifgyi s

. o 3 .;;a.u~,....c ,e
,

e ' Mre Long? ++5 ; 3
. . s. .v. -

c: g

uc. thin);i!,to MR. LONG: I think 2'.rst, in order tt put
m.

into perspective, pacticularly in relation to what Mr.TCheik. ~ *1;

s.a 97:. <
,

3[ . .

said earlier this morni.ng, is that if we go back to the origi--.

|
m ~;

3,3 | 'al application and the questions asked by the sta'ff with} rela -

~> ~ . . -
:

- . -; , . .:a g ,..
,

. .

tion 'to 'the ' qual'ity. as' urance end qua2 '.ty control progradi.[5);;a}s33
-

: m4p.<

1G ,

the stage for the type o5 E [think th'is first' starts to Let
~

, .
+.

13 thing we, the staff; are looking for and are reviewing against .

, s - . . . ,
,

;- | I.would like to list these question numcera as they,

l

,g ,

They are questions 8.3, 8. 4, 8'.'5,'appear on the application. *

) |
>

..- .

] - ''i'. [- 8.9, 9.5, an'd 9.1. . [ :
'

gg .,

t. . * g; 1

Now these wera questions that usre formully re-g
_

1

quested of the applicant to supply us additional information i,,1~
\

1.

on in relation to quality assurance, quality control programs. 5
g ,.

I These questions are quite pointed. They indicate our concerng

and certainly indicate the areas in which we were looking to j3
|

determine that the program that tr:* applicant was going tog,
|

b -

3
-

.

,__ _
.,,a
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_

.

cb3 1 uco would mnot ct leact theso minimum situations. e

1I think, secondly, it should be cointed aut that2 -

3 as Mr. Check' mentioned earlier, we did have a meeting with the

@ 4 applicant in August, at which tr.e .<bjact was specifically y
,

5 quality assurance and quality control. Again, because of the^
r* s

6 lack of criteria that the Commission has at this point that' .
. . . . .,.

7 are published, the persons attending this meeting were not. -

- ,_

8 'only.'myself and Mr. Schwencer but also Dr. Beck, whd is'our C,
-

c y ;; . e
<,,,#,

Deptity Director-of Regulation, also a Mr. William. Morri on,d ;tO
..x w .

, -
. a #

to who is a member of the Divicion of Peactor Standards whose ] 5
s
a m.

11 sole purpose is to develop the criteria for quality assurance- 1
~ ~s . -

,.s., 1
., ,y.y,q.f

n.

12 and quality control pr: grams'and uhose experience is exten- 7 4

is sive in the U. S. Navy Quality Assurance Program. k +d i

- f.fi,i R *a - , ./ . . ..
.. a. ,.
- =o ,

e. .n - , .. ; ,a:

We also had at tnat same meeting two members'of.thei;''

14 c

compl'iance~ organization,one'ofwhichofcourseisthein-Q'.i?
*' ; ag1 '- .s ,-

! 15 %
4

: u. .
,

1G spector who will be involved with the Russellville plant' ,. N
. 1

- t . ;n.e

itselfin[whohashadextensiveexperienceinreviewingoth$17

l
~ 'P ants,that are now under construction. And chere were also18

. . : .p . . . ~ + , :: , s
..

staffmembersoftheDivisienofCompliancepIsentatthecG
~

c39
, c_ u. % .y

'<

,

same meeting who themselves are working in conjunction wi d ['20
<

| the Division of' Reactor Standards to develop these criteria. .21

22 , Now this is the type of personnel that the AEC staff -

h had at that meeting.i23

24 .How.the applicant, of course, came well p.apared I
o ;

6 i
C/ as well.25

.| - j.,.

_ .
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.oif
1

eb4 1 At this meeting we went through and we had some
~

1

{ 2 basia guidelines which uc had given the applicant in advance

3 of that meeting so it could be fruitful, and this cealt with

I

(]) 4t such things e.c the organization, including the contractors

5 and subcontracters involvad at the site, and alse organization

6 charts concerning the interrelaticnship between the organizt i

7 tions that. exist ~, in thic case the hechtel organizdtion an'd qk
f

~

#aj the BSW organi'zation, and Arkansas Power and Light, the de'; d.
.

. . f f .. ,- e
9 lineation of'the division of responsibility, and the_ relation- &ql

- :g ;,
-

to ship between the organization -- of tha various organizations

,e

n and the procedural documents that would be used to follow this
. . ~ - , . . , . , v y,y , . .

12 through from Arkansas Power and Light down through the varjous
n

.*

13 organizations.
. c.- :> .

"
_ _

jg '

:_ .' .
_

._y ,.

. 'In' addition, we did discuss _at th'is particular. %'s 914 i

mp t
w

meeting --'and of course Mr. Holmes this torning put on-the) q
.

u
:-.

,{6
s

2hto record the names anu titles of persons who would have the ;

-n
.r' y- u.

17 major responsibility for quality assurance for all three o'f ' #~

1

gg the organizations. And in addition to this we went through~
,

-

, _ n v. -

a rather detailed discussion of what actually happens when'onic ,

~

gg
u

' < . . - -

'

i
. ,,

P ece of equipment, for exa.mple,-- And .nechtel, for exampIE, .

20
)

"'used an example o'f an air compressor, if I remember it cor-21

*
E2 rectly, that they had followed through on the Monticello

()
23 project which had'already been ordered,' built, delivered and

24 so..forth, and installed. In this procedure they showed us

b
15 clearly the forms that were required to be filled out, the

9

$

W
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, ,

cb51 sign-off procedures required, and where if there were any stor-

2 age problems, things of this nature, how they were delineated-
1? and the_ paper work, who it was reported back to and things of

c

h 4 this nature.

5 BSW also presented an equal situation of how they-
,

a withia their own inte.rnal organization, handle the situatiori,
_

y Now based on this m uting 'c.i! the persons who at- j.
; ci ' -

c tendedEthat meeting along with the information which is!in 7 ; p
.- w,. .

9 did $rin$za:n
1

['; %sf this, applicatbn which-- By the usy, Amendment
- - -

. u. 7 c.% .3

to I up-to--date the information that we discussed at this meetingh;.
- ..

. . . = ,

33 .It was the opinion of the staff members who did-this review:' -
vw

. . z . g :9- . . .
.

c.m . < -

a that we had done. at this point the besc we could in terms of7
'

y ;.

what we understood to be and now still understand to be thefr"'N 13|m _. . e' ,_ , 4 w:s.NJr i

n -
. . .,ge 9s .

. .

14| ' tentative criteria that are now being generated interna 11 ~,f,,;~;>p4,

. ..
tgn g-

. . - ..

53 within the regulatory staff a' though not p@lished.
' *~

.z .gc, .

..

V

to Although I cannot give you those criteria, the ekac '

ty guidelines and so forth, I can only say that this'applica '^!
-

has been reviewed against what we believe to be: those criterih
53 ,

;j% :- + ,

- at.ithib . time'. c 7~P
' ' ' '

p f 7.

+,, ~
.

, y
~

i
.g |~ Nob, have I' helped in this answeY or not?
.

l,
' '

CHAIRIM WELLS: You helped ne tremendously,p

Mr. Long, and I am grateful to you. Actually, I think thisg

O 23 [. has been a most interesting statement. ''e |
t

~

,,
'

7- n, My colleagues have not asked questions about this |
;

I(~''/ i particular point and I don't know whether they have any commen ts
|

'
.

>

Y .
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<

_

ab6 1 to mako or not. If not , let me thank you very much for this '

2 additional information, and we will proceed with the other
.,

16 3 answers. ,

pis 4i _ . .
i

5, ,

| #
s '

1
31; r ,.,

f
. ., - .

7 .

>
s,

- , :.,
g - k1.

.

I '
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,

s - , . , .
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BLOOM 17 1 I belicyo it would b9 convenion? for the Board now,
rus 1

2 if it would be convenient to the appliennt and to the

3 staff to pick up the ro.w inder of the answers ira thatsvor
''

@ 4 order pleases you. _

i .

5| FR.. JWELL: WTy well, sir,

Er Holnes, vill ycu plecos tell us hcw indopond-a

7 ent are tho sources of off-cite pcTar end phother or not
_

,

_

a any singic accident could cause failure of all eff-cite.. '' k ,

'
. .n

3 'i pocor?
-

" ,9 '

's..
;i .s .;
#.

to I P. , H O L} E S : Thoro vill be tuo 500 kV and'tuo
' a f
, .,

16!. hv trnneriesien linea serving the otation suitchyard. 7 "'.
.

"

:
~ 3 ;g ..

12 The two GOO hV lines will coco into the plad fron the .; '

is vest on ene right-of-*.7ay. The two 101 kV lince vill comen - $
'

v , v. .
, . a- .

3m. >: ., -

1
i

into the plant from the north on an entircly separate'right h. :..14 s.

o ua-
|

is of-Wr.y.
_[ {g.

- ..

1
''

1s i The two right-ofecays U111 not bc adjacent to
:

17 occh othcr at any point outsido of the critchyard.
. :::

' -

i : -

._

ta Any one of the four transmisalon lines will be cufficient
-

.
-

.

.
u -

is' to supply nuxiliary and enorgency pccer to the Rusco11- , J-

- 11
20 villo pinnt. $

!

2 Pouer circuithrenkers with proper lino. pro- i

.I |

| 1 -
22 . tectivo roinyc Uill bo provided at er.ch cnd of each of i

@ r
l 23 ) tho four trancaiccion licac. Any singlo aloctric fault

24 b cauced by any neans whatever will autenatienlly and i
,

1 25 selectively isolata tho afiocted lino frca the systes and '3

.



.
-

,
-

. . - -

. .~ .

ras 2

I)
,

4g3 s

i off-sito an2iliary nnd snergency revo ' Uill still bo .- 'i
i

2 availchle to the plant. '. '

3 Because of the physical soparation of the linei..
,

'

Q 4 and the protective devices a single local accident s'ill

D 3,

5 not cc>tcc the lors of c11 o::f-sito poner tc the plunt, u

0 Systea stability studios indicato that no singic accident
,

r. ,;

l..
can, causo a blachct t cf the sycte:n and thereby causa n - j7t

1. ..

C Icas of all off-sito poror to the plant. .| ,
.

'

4
: g:n &. ... -

9 " MR. JEUEI.L: Chall Uo proceed,' Mr. Chairunu? _ ^ C 'i i_ - -

,

. ,., n.
.. .

7.
Or does the Beard desire to tak nny furthcr qucations? ' -to

t ,+ c.. .c -

t1 CEIRMAN UDLLS: Mr. Jeroll, let no ecasult wit,h..,i'l'i
,

.
. - q,.

g ,W>|.

12|
- ny co112aguos. . .; C

a, s
. ,

13 Would it be nore decirablo to ask at the con- M- -

a:
. _.. . mcw- -

* - 7- , c
. .c ;4;;.

14 clusion~of each one of;thece anspora eny questions that } . ; 52
,_ .

;
.,w. . , .,

15 nay cono to nind?
s ,5 . 'k*

'. f,

. , -
,

le DR. QUARLES: I think it vould be batter to'do - +
,

, -; . yr J.
17 it ns Uc go along, but I have no questions. [ .{

n n..
13 CHAIEMAN UELLS: Mr. Briggs. do you have any C,

'

. . . -
. .

- . -

'to questions?:
. ,,n ,

.

''

: ' '' .i.
- ; :.

'I
- . y .

.,

'

20 i . R . BRIGGS: No questions,
'

'
'

.

21 CHAIR 3AN WELLS: Then wO can precocd to the nent.
-

22 But after occh one of these then, no vill anplify our-

O
~

I23 questions if we nood to do so.

E4! - !!R. 'JEUELL: 'The Board has orprocsed an interest ~ |
'

@ 23 in the cutcc.atic colection of off-sito power. Ecu relinblo
|

|
- :

'
i
|~

. -
.- w
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rms 3 1 is this equipnent? And what can the cperator do, if there

2 is a failuro in the automatric selection?

.. :

a L'R. HOIJJES: There are four ceasures which are
i

fu 4 designed to reduce the liho?ihood of automatic transfer
V .-

g failurcs, (A) Careful inspection and quality control of [,

6 circuit components and Uiring during construction.
'''

_. a. .

~

7 (B) Pro-oporational testing of individual com-
.

,

s

a' a'v.
a pononts and systems.

,
+

.

.+Q
e (C) Routino testing of components and systems '.Mr) E

~
..

, we , ze. . .. .

N . f|..i R'

to while in service. 'E 7 -y.
,

/ _ ,

31 (D) Continuous monitoring of control powerJ M
~

#.. J-
u _% ,,, ,
'

,

. ,
.e.s 4

12 supplies. T .;-
,.

,

i
. , s -

'

.

13 The two G.9 kV buses and the two 4.16 hV bus > '."%
. .:g h y u p 4,

syste:as aro capable of beidg supplied independently fred ,514
'

n ;; . t a,

'
< . .. : . . ~ .

15 unit'au=iliary transforcor or from each of the two startup.. ,!p
: ;

transforcers. ' Bus transfor circuits for every Eupply16 i

_ - Q:[
.

**
,

,

17 circuit breaker on any bus areindepeudcat fren cach other
'

n.

18 and a cicultancous auto::ntic transfor failure affecting both '
c

.
_

; ~z
.

pm,..u . -

.

6.9 kV or both 4.16 kV buses is therefore o% tron 317 unliholy( ~

19

f' ,-
;_ : ~

to . HoUover, in the unliisly event that the .:uto-

. .

21 natic transfor fails, other autenatic fen':ures or manuni
,

e

22 actions occur as follows:

O
23 If follocing protectivo rolay action auto-

,m 24 transfer fails to connect one or noro busos to cno of the
'''

25 two availablo stendby supplica, the motor broakors connected

. _
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' ?:.
I to the affected bus or busos will bo tripped by the underh

2 voltage relnyc. This xtay cr cay not result in unit trip

'~
3 depending on what power level the unit was being operated

%:

Q 4 at and rhother one or more buses failed to transfer. . ' ' +
', ;.+ <

:
D Two, if the autcc.ntic transfer failc, cuch pg x

..

ax -

normal bua can be connected to a standby supply canuc11 [i %,;
7 ,/j '; ,a -

~ . . . ' . <

,

7 2nd the actors can b3 restarted by nanuni cporntion. '*T.
-? ;f;g ?,' ,

, 'y ; WG[ In each instance the nanual control is WF a.
.n. -

3

.yg:A., rp.- .m. .~.F* ,.,****i. - 3

9 perferned by the use of-centrol switches in the centrol, :.. +c b.
~

. . : e.
~ ! j' - z a: ; '

to roca. '' '*;' M C- Y,
4~ -p '.

; :.. 4 ;
%,~<= ,

11
. ,,. ;, s Throo,fa failuro to trancfor and the consequent.m $ 'l

'

g1 . n f,@ ,

locs of voltaso on one er both 4.1G hV enginacred safe " p [ ''12
. . .,

. 2 e . > . ::, . ,
13 guard busos will result in an irmediate autor tic start WW'

,n y J.
. a.J:fx.' W;g~ . ;. :v s. - " ' ^ T

, .. .. . . .. .

.')*v $4 f w
-

' W i s'igt
t

14 of both" diesel generators. '
' ~

'' k1
y: a .. . . - -

-

,aqw
' - r. a .

k

,;p ;'Within 15 seconds the dienc1 generator circuit,' _
. ;mgu1ts -

.

'<
3

. .W:'

16 breaker will close and poveer will be available for the aJ'[lhT'
. .;q

'-
, .; ,,,

engineo'ed safeguard equipsant,
. . , .

17 ' r 7 _

''c 41 j. . .

10 i qTho'outside supply can be roestablished to the
- V. i_ ,

: .:.
.& j

, ;

19'
,, . , _ , *:k - , . ~ ?'e ~ '

*

~ ffected bus,or. buses by Ranun11y cloGing the outGido . ads . |a *

= e .,,

* . ,.
-

20 . source circuit breaker operatorc over synchroni=ing inter-
.

.
. .a. ,

..

21 locks and then nnnun11y tripping the diocel goncretor
'

[
J

22 circuit breator. |

Q ;
.

23 CEAII!!!AN UELLS: Would you pecccod to the next-

24o an: Wor, ploace? '

25 UR. JEi! ELL: Mr. Holaco, the Ecurd has exprossed
.

,

i

,

' #
't . --
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ras 5 1, cencarn about the gas pipeline which cocs acrosc the
l

2 ~ property near the cito of the reneter Will you please

ai deceribe tho' ceveral inaginable accidents roir. ting to thic
|

@) 4' pipeline uhich you and your consultanto have analyzed.. ^

v

0 101, HOL'ES: Tho cooling water diccharge channel

crosses an exist.ing 10 and 3 M inch 03 natural gac trans ,.G

_

7 niccion lino about 800 feet fecu the proposed pl .nt, The
*

. . ,
-

. a .

<

8 shortestdistancebotueenthispipolinoandtheplantis} [
'

' .r ". ...: a m9 about COO feet, ;.. , ga , ; .,
, . . ,- <

,

10 ' The portion of the pipoM.no nhich .ic crococd
~

->

,

- y
=.

$. k11 by the unter channel ras constructed in 1928 and has a. - ,
n -

,

12 | mar,inu oporating'preccuro of 500 psig.

13
. Wo propoco to co21struct a pipelino croscing by1'c_ .

,p ',f, c ' h. 2:+ _ qs , 1,

..% :. e -
. .,

u~ -
, .g

,

t.4

1rstalling1200f,ectofnowpipelinatothesamespecifi5cQ;.;j;g. . .,,
-

;.
._ .

IC cations en voro used for the portion M the 10 nnd 3/4 4- >
q

-

.

10 !| inch pipelino constructed in-1932- and to :'hich the new es
,,

. p ~.
.

,

'
17 c reccing coctica will be connected. *

to The proposod crossing vill be buried beneath.
n'

| . "
'

the outlet watoE channel w$ th four fcet' of earth'coveh.Mg A19 | :#. M-'a a:c ~. ,

:g -

. ,

20j This construction will coot apocifications for cincs C

1

21 a; construction of USAS3-31.8-1988;

t
_

- -
:,

9

22N Wo have investicated the possible offects of n.

b Y . I '

23 pipoline failure en the safe operation of the Ruccoll- I

~ 24 'y3 ville Huelcar* Plant.'oy locking at throo conditions:

B" ') E Ons, the erplesivo force if a rupture cf the

1
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, .- r :e:, . ,.

1 pipelino did occur. '

-.?
2 ?:7o, the thernal l' eating effcct that could

,,. p
3 occur par unit vortien1 surface of the poror plant, if the

Ofr-

cccaping gas from the open pipolina should ignito. 74
- ~_

5 Throc, the po331bility of introducing on capicalvo g,
_:

T'",.o gas nirture into the buildings of the power plaut, if the
-u . . ~

y escaping gno from the open pipelino did not ignica. [^
g . , + :s. &

6e . In the firct two ccses the investigation led to ~ 'J ', . '-'

\
- .

4 -
~ % :.@.. ,. %

g . ;c
s, the ebuciusion that neither of these cccurrencen Uus , ',] W,.y,i

f .6
, . p ;. }

'' ' '

:o I detriacntal to the safe operation ofithe.poror plant.'
'

-

>
* ..g&

.In the third enco, the investigation icd to.tho.,,ig.st. .g

| ~ '

-

.

12 ! conclusion that an cuplosivo .tinture could not be intro-'
~

l. .. , . .
.

.

. . - n'10 duced-into the pcuer plant. ~::yk.f ..
(. .

>

1tu- -

:,
. .-

m< ,. .

.g N y.w...*.%, i

...
~ ,

14 - % - %i,The worst postulated ruptura effcet would be- , -3g iy'3

:5 caused by a brittle facture of the pipelino in thich an' [
^ Is . - . */

|.,
,

.: y i

unknown length would cplit open and the in-place cocprecsod} ,- |1G

,;,,. < a , -.., - ..
E gas would expand without restraint.

q". .. _ '17
\wm. ,

, . g ..
to , InLthe ovont of such an occurence, the TUT'

ca .W,

, , y ;/pdT : '}p [.ue

to ~ equivn16dt[is 7/100ths of a pound of TNT por foot of . [[, ';
'

-

. %- . . N

20 ; pipe, Por comparison, on the order of 35 tines this
,

,q--
.

.R
,

|

[ <,j t
,

g . : . 1

21 | quantity of TI?? equivalent is used to open tr7nchoa Uithin
|

. . a ;

22 30 foot of larco operating high prcccure Gao pipalinoc -

,,

@ '

23 without dannge to then.

1
24

'

For the effcet of ther:2a1 heating resulting fron '

;fs

I'

EU ignition of the occaping gas Ue have conputed the z.aricun

'

,

e

-
' ' * *- ,,

_ ._,_
4 %
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ras 7

'

.
,

, . ., e : fj{ p
~

.

1 0::caping rate cf 48 nillion cubic fect por day. Thic ic T '

s .

2 the open flow-capacity of a 10-inch lino with initic1;
.

3 ~ pressuro of^500 peig and finni proccure of zoro, and a
,

*

g longth of 25 miles.
.

4 '

5 Tho Enrinua connected scurco voluto to the d
;y

6 piPoline und the limiting flow rate 10 43 million cubic
. . w.3 ..

7 foot per day,,jIf thic shculd occur,the ccaputed heat , , .
.1 #.

e energy receivet per squarc foot of vertien1 surface at n.'y m
>,+

Ji
; .;. . - w c pr. ..>.

-

t ... ., ,y
9' . distance of 600 feet from the base of the flano would. be .a.N i

c .3. -

u S.. '
to 21 btu por hour. :5ig}

b*g~. tt - ,
~

The radiant enorgy in under the narinun~of ?
, , . . m e,,. ,

I 71
12 36 btu por hour.that is expected to be roccived frbs colar' c.'. 'i.

-2
sa radiction. N %m ,

~ '~' -
"

| |||f|h .;; ,xR.
.

.+
Arkansac-Louisiana Gac Ccapany han stated that;g3:pp14 ei , '

,
m. ,g

_ 7 - Q JAQ.
- ' '

15 pipelino control valvoc ronld be closed within t''o hourc 'Y
N! ;',

to of such an event, in ubich canc prolongod heating of '(.'
,fj '-, ., ;., L . >

the concrote centnin=ent ducturo would not exist. ~

17 |
-

7t. , .
n

. - :-
is In tho~ caso cf no ignition of oscaping gas fron Jt' ' -(.

e + , gs ;
.- a if

. - -

' ~
'

,, '
~p

is ' thoopon pipoline, a~ hasard would exist .if"that oxplosive 3
...

~

.s.'n ~

. ::.

.

,-

20 mixture could be introduced into the air intake structuro *

7,, . ,_
-

,
.

zi of the sonsitivo buildingo.
- - ,

.

22 The explosivo nixture rango for naturn1 gas

0 ,r:, '
23 is fro:a 5 to 35 percent byvoltmo. The vertieni orientation ~

- .
*.)

25 cf the jot, the loc density of the gas and the diffucion,

25 tondoncy of the gao will =ct to reduce the gcc

s
&

.aa

e.

'
, _ .
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1 ccnc3ntration in tha nir to 1 css than than 5 percent minimuis'
,

"'
2 requirod for a conbuctibio nirture Uithin c.chort dio- -

3 tanco from the pipelino. .
, a ... .

Even a 70 nilo per hour vind n ,

x;
a bicTing rectly fron the sourco of sns to the plant is 'g ''

,

& .

5; insufficient to dc21oct a costuctibio cirturo into tho
. ,y

g| plant nir intaho,Gystu. Naturs1 gno is considered to be ' ,J,.
.

. . c*

< w- q .,;

7 L siEplo asphyriant gas. p>

,

. .. y
, ._L

.. .
s , : w.m.

.

s ' . ' T1ts requirac 33 percent. concontration .before t .& y
:u :a, x.

- .

9i nontal'ulOFtnesU iS'affceted. A
Thore cro no chronic af,ter, f#.g; r~p

- ,; : .. n
- ;m;.-

to effects af ter c::pesuro to this limit. To,datect.leakago, ~ 3, , .i;
r.

tz _ .y*

11 gan 1s this pipolino is odorized. '

q. ,jgf p.c ,

n ni' T
12 | 'We'have invctigated the poscibility that if a < ~ ' -*

! -
~ %n--

13 i pipeline should rupture the pipoline uould como out of the i d -

. s
. ._

g y ng -. , _.
. . <.,,.s .

- y y g n ,,u
.g w . ~ _ , . , +;. - , .

.p g ,.4
14 ! tronch and. direct a stream of gas.in n randou direction WWt

a ~ ~ ? m:gy i
.

.

~ ,kand particulably a whipping horizontal diccharge. Our15
. - . . y.; ,

to search cf the records for a failure of this I:ind has ~i ~ e'
, ,, , .X , se p

* |
'

,

[ 2~ k~17 revealed no such failuros.

10
.

But'the records do show that the rupturo na ~

j (
^. 1 - - .m .w

q :.
' have nacuzed ac 'n k' orct caco Ins nicays opened only'tts i

~. > - -

w.
. f,v 1is

e n J:5.nxL -
,

20 top of the pipe with the botton portion of the pipo 7. .] ,

;
*

. - . . .
' s,

,
..

21 intact in tho,betten of the tronch. 'Any other failuro'
- i .. |

22 uculd dicchargo less cas than the worst caso accezed - )
O ~

.

23 uprerd with the pips in placc in the tronch.

n 2i The only nicciles that can be crected cro caall -
'

~

23 clods of carth. The G00 foot botccen the pipeline and

.

s

s * b



.
,-

' ~ 195 ^ 1
. .

- y.
.v. . .g -

.

,

ras 9 - - ;;. ' a, ~:
8.; s .' g

1 th3 powerplant is greater than the liuit of mincile '

flight for any uissilo, carth cr roch, that would be j'
.

:

-
l-

end 17 disturbed by failuro of'the ripelino.
~

g ' y.
,,

i
, r'

k '

.

s

tr -

.- "

I~

1

;- - .- e y 4,

1 -. .7 , . .- -

,t
.

-

. -,
a

v (
.

..-.'g-9
._, :x..~

'h:( ' ' i , ,
-

, ,.3
'

~ y /;,". U . ~, y,+ *e-* r,

,p , . . -
h ? 4C

- . .._'/'.a,s,,+,=,,
. , -

,
*

$, . . . , - . . . , , .
~ ..a ,

,
-

, , .

,,

- , . w .,
.

g.
, ..

s < .., -

10
. ,,

' 4@Ei. , )'

-

.

-
, .

-4. - ~'
~

,_ g' 1.

#
w

"' '
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~

's-A. ssp. . > * r i v ' ,., , .* ,
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~
"
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qq

,
.
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,

M 6
*
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l(
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+f*y,
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'
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-
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y.
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'
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c

-

4
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'
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"
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-e - & :. .y. . na .

#

obl J''O
~

MR. ENGELHA5DT: Mr. Chairman, could the staff18 1 ~ '

,
, . -

2 amplify on that statement'before the Board questions any'of '"1.

.

-
. , .y.a . ; '

~

3 the witnesses? ., ;

' ' :,N

0i 4 CHAIRMAN WELLS: Yes. '?, 4 .3
;- . ;

,

,o

ii3 MR. ENGELHARDT: ' I ' d ..lik s to c c.11 Mr . Schucncer . t,3 ; "
s- -

.1 eI- p . y"f ' . .3 amplify on the statement. - c
*

'rQ9s, . . .

'y;w
-- u

7 CHAIMAN WELLS: Mr. Schwencer?
<: .w

:- s c. .

3 MR. SCHWENCER: Before I do that I would like1.to.,:$ $"

+/- gy ;,. . .u; ; y ,
E

.
- ., s. .

i. ande '7for the record indicate that the question on this arose '? s
em.g.y 4~ _ r.. .

,

Qy b: -

to it is our. question 2.11 in Supplement No. 3 ' of the Applicatid,yn.T
- .g,

N y
r. p ,

gg on the basis of our ' review the consequences of- the, -
m . :; m. -, m. - ~.. . , qg.y v.

'PPelineruptureandconsideringadditionalstepcthat/thhi12

- :cj r.. !
13 applic. ant has agreed to take to reduce the likelihoodLof;' qra 4

%
~

, ~

x : p Wh& $"- - :'

ruptu$e and.to minYmize tee ~ amount of das escaping afte'5 M % 314
e ;.w & : g-.:

- - 3
. -

.

a;9,wn. .

rupture which have~just.bsen identified by the applicant,"wejr'g|
'

, ..
; fy .

10 concluded, as noted on page 13 of our Safety Evalu& tion, . th' .t'; 9a
mc

x % :.-

17 this pipeline is not 'a significant hazard to the safe ocei'a- 3' 5,

:p
ytion of the Russellville plant.

_ ,
-g

L - 44?.
.. _

_

, ,-
-

4

_ Our gonsultarit, Matha'n M. Newmark Consultin[g M,
,.

. . . . . ..

/
_

_' ; - (, , - 'g
. .. ,

,
. - - .-

-

goj ~ Engineering Services also reviewed the applicant's response ' ,.e
,

-
.

|
~ e

,| to this question. They agree with this conclusion which I~; l *
.

,,, ! havbjuststated. This is noted in Appendix G of our Safety

@* ~!
Evaluation on paga 68. .)23 .

,

,
,

' '
Follouing the pre-henring conference we had initial

'

24

k '';f ,

discussions with Drs. Newmark and Hall on the question of
.,,-

o

o
> ,.-*;-

g .|
1,.w-

N. ,,'{
~

s

m; a
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3 ',f u

'

.
'~

.
.

.* t.w
"

eb21 damage resultin~g from a gas pipeline failure at the
_

-

2 Russellville nuclear plant. Dr. Nen.srk reaffirmed that it .

3 was the judgment of'his staff that damage to the containment},,
%g 4 structure resulting from a brittle fracture or explosive . ; .

G rupture of this gas. pipeline should not be a serious concern , 7
:.

with respect to the safety of the facility, and that'this; h . "._6
. .- %. .A,

' YJ . 'Q
7 judgment is based'on the following facts:

. ,

1
7 ,

- - if.i
a - One, .at.the closest point the pipeline e[$d'tih'e2 g

y qp 4-= - ,

p;W5dC ye containment structure"are separated by 600 feet.' e
.

. um. .w,. -. m ;.a . -
. , - . ...

Two', hat this pipe has no curves or bends Ik h . h
'

10 -

. .

. g . 6 c.> ~

vicinity of the,pl.g.7 ant which would tend to straighten the pipes
~

33 , ,, .%. . m.% m o
s e;p, v+

gg and thus amplify the pipe end movement. bj.f
. Sg -

g3 And, three, that experience has shown that_witho,'ut Q_

: 1. 1 . r n,"e. .- y.-5.. ,...c , x e.- m u -
.

-
. .

w,

- such amplifih:;ation the p,ipe end" hovement resultin'gffrd(n~[-(f{( a

., .,~ ,

I34
* 0 I

~~
4 . . .,

|,.., p ,pp , .,

gg ruptures of either larger diameter pipes operating at','higheE[
y- %M;

w.
to Pressures has never been greater than 30 to 40 feet from.the]'

w,- .

..

17 Point of rupture. ;>0-*
'(,

,

. ,

,**7. >"

Therefore, this 10-3/4-inch diameter 500 pounds..per '

to
. s.,

.

pressure | pipe'.aould net be expected to have', M..
'

~ _ . ,. , .
"

:.p

squarcLinch'.,
,9 ,,

. a. . . -. - w. s -. . . ,..

, , . ,
. gM' #

, - g. -
' ' ' *

,

significant movement.'' ^ i ' . ?.
'

u3 - .y ;

' MR'. EtiGELHARDT: That completes our supplemental ~ #g
:: ,

~"

g| statement. :

l'g
3 }! MR. BRIGGS: What kind of weather conditions weref

t
,

3| looked into? Cere conditions of inversion examined for the",

i

g! case where gas would be carried to the reactor building and

.

b g

'F a.

7



|
.- -

. . . . .

'
.

*
' - _ 103

-

~ . . . . g=.
,

..

eb31 would possibly form a flammable mixture at the reactor build-

2 ing? ' ~-

. .a .n -

3 MR. HOLMES: May I have a minute? g y 1.

s ;# k
Q 4 (Pause.) ' '

,

5 MR. HOLMES: The density of natural gas is about
w ,:,

^

o .6 of tihat of air and it is felt that this natural gas will gc:
-...y.-

,

. -
. . . .

> . . . . .

7 through the atmcaphere far enough so that an inversion process

'M.5
i*

.

y'
~

a will not kick it back.down on the site area. ',
.g v . w , ,.

~ - ,
-

. n g,.

3
- -

You mentioned the buoyant effect, QT a
.MR.' BRIGGS:' '

. m .,

, , , , ') N
*

10 the fact that the gas'has a density of .6. Haveyou'' con-jf,{.'..
~

- : ,,,

. . .
. .. . +- : .

-sidered the mixing that.would occur with the surrounding airl.g m y., .z. ,s., . c
-

. , y p... , -.

.
.

.
. .

-

'as th'e gas' issued from this break in the pipeline and actually..

12
. -

made.calbulations of what would happen? Or have you :just"N :13
._ _x, . .q .a . .., _ _f.

_

. . . .
, gj-g-;;;zy ' -,, ,

. . n , & .
~

u -;g :;

considered that the buoyant effect would carry-this up"y.,.,;@ p
-

arid u
'

-94 w.w:7. c,, . a ;a ,, , , . , , s.
...r.~ .- , m .

* I_. . _. yN.[ctie ~relwould'bd no dar.~ar to'the plant?g
e re - y .

.' - ~ MR. HOLMES: It. was just considered that the' 'J '? -

.) %_ . '~ 4

33
~' '

.
* -

.

- .'.3Q;,3. ~% , * * . *|
s .,. . f. v . _

~

.

buoyant effect would carry it up and there would be no danger'.37
' --

.
'

% ., . MR., BRIGGS: So"no calculations have been mad'e 'no
18 - n - ~ . -

- ~.;, , \. a y; . . g. . _
.

,
-

|ym7,
'what. k.u..,d ,of . ixing1would occur?

, v, a

%j,- $c
. .

~ . . . .,

ym
., ,

19 x- (a. . ~ . :o ,
,,

,,, C -'
r, . , .

. g-'2..~

- .: e -
No, sir. ~/#-

,

MR. HOLMES:
20

-
,

3., e
,

DR. QUARLES: Mr. Schwencer, you mentioned that"
,,
~

"

no significant motion of the pipe would take place, and come-.g
..

where along in there you mentioned the pos sibility of 'a figure$3
:

of 40 fest; am I~. correct?. . , ,,a u.

MR. SCHb'ENCER: Yes, sir.
.

..

.

y '

'
+ - c h-

._ _ _ _ _ F
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eb41 -DR. QUARLES: The question is,.if this 30- or 40- se
.

a feet movement took place, and pointed the end of the pipe g*

S towards the plant, did you consider what effect this would

Q 41
/ have on the analysis that Mr. Holmes alluded to? 4

| .
. ,

5 !!R. SCHWENCER: I think our answer to this is that ,,

1 -

o we stated that these were with larger diameter pipes operating
, . . - ,

7 at higher pressures, and that we did not consider this pipe,
-

1 g.which is a 10 3/4 inch pipe, to have.significant movement.~', '.so
, . , ~ 1- <

. ,
.. 3

* A ,$5

9 .I think{the answer to,your question is that we did' n'ot con--~ ' 5.'
..

. . .: . , _ ., s s . . ,

..
3?,

,
.

a:
' '

sider that 'a inobment of this pipe would be significant, an'df -so
-

a |c
11 that point;was not analy::ed in detail.

-
. , . , . .x

. !
_

tt DR.'QUARLES: Hell, what do you mean by "signifi--

. 12 cant"?.'Do;you mean it would not move enough that it could % :
.

w . y!n. :~ , , ,;> ,,
^ $ ' ' ' '+ ?O +j ./ . . .h ' , Qq - ,

'

14 possibly point toward the plant?, .,J~ pW)9 27
~

' ). 6: .;|
.

: . 5("j..V - -
' -

15 MR.-~SCHWENCER: Yes. This would be random whichi
,

would include _ pointing towards the containment structure. t
is| - x; e

,

7 4
. .

jy DR. QUARLES: That's all. ' '

gg MR.(BRIGGS: Mr. Holmes, was any consideration ,

'

.:;f |n .:,, '
_

~.- .

givenItE puttin'g valves' nearer the site than the present: __,,
, ,

gg
w- . .r.

_

?

- ~.
_

.

, .

valves are? ( ~

. ,; ;._

go ,

. . .

MR. HOLMES: No, sir. These isolation valves,, ,ut ,

,

~

g are on either side of the line relative to the plant. The

@ g gas company has informed us that they could shut these two

valves off within two hours and we feel like this is a rela-;a

25 tively small line, and we feel lika there is no danger of thir

,
.- ,

,

1
.

. L, .
,

- - .



.u;y'~

,)7: , '

+

.
.

, % 2 0_0 5 --. .
- /

pr ,, e ,.
*

. / . r .x

eb51 within the two hours of the three areas that we'have investil
t,e .

-;

2 gated. 4
.

. : n :g;
3

.

I might say that we hava an existing complex of
.

; , g.

,3 - - x

6 4 steam generating units and they are all fired by natural gas 2 ..

; 3 y-

, x
5 We have gas lines that we have been living with for years'and

._en-

~
w .. r . -

6 we are used,to gas' lines and really we have no fear'of this ,
- . , . s % . r, n ,,

e e7a,.

7 -line.
_ 3 y .q g

.

'

' What kind.of guarantee do-you rece3.b'. . 'c ;.
'

a MR., BRIGGS: ve L
.

,
. ' .jEl. QL .8

'

.
. ..e . ..

e that the line will be shut off within tuo hours? v t 'M DN fd
~.; a .

. . . .
. ." ' :%,:.vfz.p e 2.g,4 r;c: ,, , .,

. .# :. . ~ .. ~
,

6:-e -

to .MR.: HOLMES: ..Only their. word that.thic'was' wit. hine ?.'
s:a .aW.- p

th ir capabilit$. We did not get a guarantee from them N.wy*{'d,Y(e
-

in ,,4 &+n .
~ ~, ,; ~ . a,.p,,4.: js , "

3., s . ,.. ,,

e y 4,

t: _ .But.may~I say that these valves are in 'closi Y''{ T '"

we
. p :9,

proximity to- the Russellville area and the Russellville?p?,stWR
e6ple iis

. 9 . i.w f
. . , . - : . , , , ,, .

. ,.( v3. .,,;. qi
-

c.- - ;: n , r: . .. > > .- u 3
14 have anE operation. iri the Russellville a'rea and Twe ' fee'li,liked V

.
~

Uu p.,.; .) f .
* . ;gh :).

^

,
, .

eveNyhetwohourshasa;gooddealofconservatisminit';1i$..;%
_

i
'

15 mg
*

H. +
1G that because of the close proximity and the ease with whichI' ...s= . .

.,
;, - . ; . e g,,g, y- - s

17 they can, get to'these valves that they surely should be~'able"
.

.2 . 2 | .1-7 g. :..

to cut this off within two hours. :.p d .| d.gg .,
. ~ . . ... , . -

hycjp%._ :Q ; p.

19
;c MIt.iBRIGGS: .You say'"close proximity". ;Howffar.$

'',.x~~
'

,
, - - -

. . ,
.

-
, . .

.c-- u . , ,; !v - .c.
.

TJ#P 4
c. .

, . 7 , %., :-
-

.
' - ..

.

0 are,the,valM.es from the plant? .
.

~ # ' '~
.

~

4. - e, .

,

''

MR. HOLMES: One must be-- As I recall, one is21
.

- s
about a mile away and the other would be about six miles '

3 c

|
.

'

3 away. ' ( p

MR. BRIGGS: So there would be no great problem <a

g of people at the plant getting to tha location cf the valves

.

9

! ,
'

.

.
e

..

*
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"
.

&

I with a matter of 30 minutes or co; is that right? .~ ~'

eb6 2 MR. HOLHES: The Arkansas Power.and Light people? ,

. . "
. .

3 MR. BRIGGS: I mean people.-- ,

.

Q 4 MR. HOLMES: Or people form che Arkansas-

5 Louisiana Gas Facility? f, ..,

People fr n the Russellville Nucleab;s MR. BRIGGS:
. ...:..

.

. 3
i Unit. - 2 ... I7 ~

| .x 1
-

., - i..
~ " '

a - MR|. HOLMES: We are not likely to take the initia'- |'.

g4
. . ,

9 .tive of cutting these lines off without soms' check with'th'e % +;,
.. w..

.
,= , w

_,
~ __ ?w-d.c

to gas c$mpany.
. ?. . A'

'
,

'

,

1. .. . x.
; 2:w w.

,'y'
+

I
. ..

i d od .: MR._ BRIGGS: Yes, I undcratand that.
. n.n. v . .,

12 'DR. QUARLES: Is thel e any possibility that soma'"3
-

. c.
'

~

3* .

,
' w-w

13 . natural catastrophe uculd make it difficult er impossible J.g!; , ,

: . t ,,.m%gg ~ ,. t. .g. .e. - , ,

. . . .

-
. . . . ... 9

i4 to get to these' valves? What would be the[effect of that! kinc.' ', ,t ;

J .jMM,f'~ l
,

). e- . . . . . ,
.. 4. s ..

..,
,

| '7f
~ ~ '

M'

15 of a situation? . -

. c; - 1

.

g ~

.

15 MR. HOLMES: No, sir. Eoth of those lines ai'c 'not'. '
''

. M/
.

17 on our property. 'There should be no problem. if V c''
is :.

DR. QUARLES: No danger of roads being floodedIouY
33 s. n.

or b1E ked by, tornadoes?
. . , < w,

,
,

Q ' ' ',
_

. N4, .T
' _

.

..-

w e. -19 ' ., ..
- . - m

s. . , - |3]- V- j;

Really,' the question is or the thrust of the qu'es'-
3 p: ,

., . ., ,
.

%

tion is what would happen if one of them were not cut off? ~- i~1.,
, .2 .

Could you continue-b have this flam3 Soing for an indefinite, ~j22

O
g3 period? y

24 -MR.. HOLMES: I don't know enough about the ' '

-

3 ! Arkansas-Louisiana gas distribution syster, to know the answer~-

;- 18 , to this.

l .
,

. u
~\
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BLOOM 19
'

'
','

'S
,

ras 1 1 i"MR. ENGELHARDT: Ur. Chairman, may I raise a '
'

w e
~. ;'

2 point with Mr. Hol=ca on this matterof the gas line. ' r :

"
.< .

.
- - % t.q,,

- CHAIRSAM UELLS: Yes, Mr. Engelhardt. 3 y,

. .s _r.
,. :

@ 'I UR. D*GEI2/9.DT: Mr. Holn30, did I hear you < ? i,
..

['5 correctly chon you stated that the main valves of this ;

;/
G - line nero G niloc and 1 nile fron the plant? :7 [,,

s . . - , - - 4 y 9
.

7 MR. EOLHES: Theco wore ostinated figures. r .g
:C 4- -

...n g,.

.. .

'2 ga 12. ENGELHAnDT: I nm looking here at the PSAR,, . ;y . 3
e:' .r . ,? .y'..

Supplenent No. Sf.2.11 1 shore it sayo there 'i o a'.m a.i,n . 7 % R
');

'-

1D'
. . - -s

..* ,
- yyes.

,

.,j. j.y ff-:

to lino valvo located 1.9 miles ner.athroat dro.n .the plant ~ and @p
, . <@; '

11 another,valvo at 2.2 niles southonet. - Ic thorc some in- ' if
,

,

-

= = 3. : .pg-
. ,

12 consistency hore?-~ O. # : '
.

.;~,

, . ., -ra i

13 MR. HOLUES: Your diconsions are Eiven from tho' R'.l c~i|.. m cm \* A, ,.

Q'.-| '. c _. : .. 7 H y % q;%7 y,. .:.
-

,

to
, ,. w; s - ,

f, x;jg gplant. . As:I understood. his. question" I was giving
'

w.;u .r 1,

15 ' estfsato :h'ron where tho hrkansas-Lousiana Gas people U )h
,

.

. - W. - t
uight come from to chut them off. M:.-$.!16

~

. .?.,:.F m-
.c ,,

i r .+ -

17 I don't hnce. I would have to check theco. '*
-: J - 6.{' -. ,

is MR. I:NGELHARDT: It .wasn't clonr to us just . Z 01
. . 3 . .[);; 9R

, .,g y 3 9. Q &s
_

.
_

19 - what figuro you vero using on that, point.. y 9 6'i]pp ;|
: . .. . . . .a *

1 , .' |' ~

:

20 DR. QUARLES: I could likejto go bach to tho'.4 .M~
~

'! care lino that I was questioning a scuont ngo. My question2
,

<
0?- docsn't depend on Uhother the valves are on your property

G
23 or the gas lino property. Tho question ron11y is: Supposo I

,

"g no ono cut one of those valvoc cff and the Cas line
L

'
"n- actually continued beyond your tuc-hour limit that you

,

!

%,p.

;

,
,

* ,r. *.
;



- - - < . . .zva
. 3

.ygg g . ~,
,

~>;. ;-3. % R~-

,. : .g 3 . ,; N ;@r,
,

+
,-

- ,y, ;,6

I #a=uned in your provicus ancuer? Then that?
' '

[ [
. u

2 ..$ 4

i 1/. MR. HOLMES: 'I as going to call on Mr. Inrry.
'

-

1 m
i & w ..,,w

3 ' Marsh with Bhchtel Corporation for nu answer to this one..c_s .j-
.z: - V

Q ER. MARSH: I thins I get the question as being
~)4 ,%,

d

- . . n" a
Si that we could have a continuouc fIcw of the neount no have > 3

.

ts. .

6 quoted, some 40 million cubic fact por day.
-

%z ..
.

. n
3,.8

,.

s : ,7

7 Nee, the sourco of gas to this line han two 2 s 3. E
". .

A
. , ;; .:? ;*;z <_.,
'

_
~ |j;? !],

3 points of distribution, onc to the southeast and ono to 70 H .y
, p:.z o

,

8i the northwest. j .' '

J, '

T!j], [i"

:; y e.;..
. .

.. n.
M . Noe,4thoco sourcoc arc linited in their capa- Mi

n. . - o;
u, ,.

...-
'

s - _i
11 bility,and subsequent.to cur study based on.43 nillion s,$ M T

| .

3. , . ,
,

12 vo deternined from ArEnncas-Louiciana Gas that the sourco |~g
n , .

;*W @. r,
. . . . . .

capacity could not o=ccod 42 nillion.
..

- . . sm. ~
.

s.- s.. . %,. y. . ; .. e . -
,--

,
c. , - y

'
- M",.Theroforo,'as this gas' continuos to leak from ] g%n

'

<1

,
r

14 , .

d~

. m. . - n e . x. ,,- .c

T, tb3 cyston $he in'itial proccure will tend to die, and so D.',.)."'fj
. ,

:x?y
_

' - . .
, ,,

,- y .3M the flow rate will be a decroccing ncountnith time.
,

'o i #|
Q'!) 'Q, . < .;,

. , , , .% ,. .

Therefore, I. feel that the extent of the cuorgy # ( , . . '
$<

, s -

, .
,

* * , p-

IG relesce will diminish with tino. And the interval botucon'.a .

. . .
. .py v

.N . .

-
.

-
- -

19 the' accident and tha closing of the valves bocesso less - ;p--

W
a;. ; u Q g y. ~ , ,. +

, ., ,

20 significant with time.
- ., * ,. , , ,

= '

,
-

|
21 Does thaf help any, sir?

-

"

122 DR. QUAELES: Yes. You understood tho question
|'-

. , ,

23 | perfectly.' Now,let's ces if I got the ancuer riCht,

' '1-* .(Laughter.) -
'

as It is your belief that even if the vain vero
.,

1 .

.. "

e
.

O
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_ .. . .

, -
~, . -

"rms 3
1 n;t clos d that tho decr mco in pressure and so en from d.c -

>

.. ,
,

.i
< ;

2 the source would take care of tho situation so it could .'~

,
_

- '4 y
a die, let tr sny, a naturni denth with no harm to tho | i<

4 pinnt? . .h
'

'

Q
.

. . . .. .
. . . . . .

5 - That was uhst I uns trying to get, Thank you,' l ,

. . ,.s.

s Mr. Marsh.
:: ~1. . . - ., a

' s ,. .:
7 CHAIR'. TAN WELLS: Will you continuo with the' , if

-

. . : .n*a qd 7.'

>. ,.
.

a next respenso, planso, Mr. Jewell. * .

__ k | G ^&
9 - MR. JETELL: Ur. Holmea, vill you piense tell;us Jh t,. 2 nn v,~t 2..

..

'_3~ W
z g

to what is procently known about tho background.rndintion 4.

' 0-? ' )''
*

11 at the cita of. the Rucsellville' Nuclear Unit, hou auch - au
..

-

_. .- - , pay;;sy .r
w: ?. : ..

12 this bachground radiation is e=pocted to incronso durind " -

13 norual operation and hc7 this increaso comparcs with the'. Q:!
.; .;, ;.. ; _

%" s.ff
_ _ _ ~ |

m.

14 ~ experienco at oziating nucione power pinnta, WI.6B a_ or a w.
-

,

y. . - ngs,' _ _

15 t!R. HOLIES- The bachcrcund radiation level atl, "Q
_ .g g ? .

16 the pinnt Cito is 'not known at prcGent. The only datn'of . ., ,

^

9.g.~e
,

17 flis nature available T1ere obtain0d by the Arhanan3 Dopart- '

'^y c, 2

18 nont of Healthifrom snnplec of nilh, air river wator and m,,

. .. 51 3'
- ,n.a. . .

.rnin vator tahon at Littb Roch, Port Snith and Fayetto ~,|.;^ ;.%to
.

,
. - : e

~20 ville, Artcusas. -
'

. ,

1

1
.

21 Bilk canplos froc tho Fort Cuith and Little Fock
|

'

~k22 nrens during 1907 nad 10G0 nyerngad frc;n 10 to 45 pico-~
1Q # .\

23 curies of strontiun 90 per liter of milh. And an air

24 sample tchen rocostly at Fayettoville, Arkansas, gave a
1

,

25 groro botn activity of .1 to .2 picocuries por cubic 1

.
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'

^

+:4 ;t 2

ras 4
. .

,
' ,

' - - b- -

,

. 3

3 liter of air, m
. - , .7

^

a

(m] 2 Rain canples at Little Roet in 19G3 gavo 3 to 1

\J '
3 37 picccuries of grccc beta activity par liter of water, jj

~

,

e .

i

'h 4i Sanplca of Ark nsas River rater taken at Little ' ,

Rock in early 1968 indic te tritiun activitios of 00 So' '

5 '

,

~ w_

6, 200 picocurios per liter of river vator., . .i ,. " 4
< . , , . .p , , w

"
7 The Artensac Dornrtment of Health, Endiologicci [

.. 4
3 3- m. ,

8 Health Department, plans to include the Russellville arenfS J'
v

,. p 'p ;s. .,2 ;;
~.

' u . ~>
.,

9- in their stdtogide sampling progren which includes donectic] .4

~. yw- ;
- + .-

'
_. r~rator cupplies, fdrago crops and milk. .y i, jjto . , .

. . -

,

.
y u ,^

.
* In. addition to"the Departnont of Eealth prcgrang. \11

- ' .,.; ,v g p-; ; <,
..-

o .a.
12 ! ~Arkan=en Terer and Light has a detailed program unr!crvny?^ g 1

'

13 decigned to datormine the radiation backgroual at and.
,.

K -

.. sy.u r -

.
-

. . . . ~+ . zg;;p;;;y;c- , , ,..n -
, ,

. ,. ..

t, .near the plant cito. , . .- - . qgag;[,.
,

.

. _

,
. .

, . .< nym.:. e. , ..
. .

, w w. -

15 [ ' Little Ecch University and Arkansas Porer and * @c s.
i1G

Light have ontored into n 10-year ngrecrent in which the ,q Ap ,

17 Uiliversity will conduct a progran to gathor datn en the ' ' <
| . s v

'

18 onvironnontal characteristics of the Dardanello Ecsorvoir.:
.~

to :This1 program will. aid'in determining what offects the , p' J.%2 -

'n riJe. . . , . . . . .
.

r
- . ,

..
> -

. .. .- _
..

.
.

20 Russo11ville Nuclear Unit will have on the toeperaturcs, p
m,

5
~

;. y -

21 biological, ch6 dical nnd radic1cgical conditienc cf the
.

-

22 recorvoir,

O -

Ccoperating in the f omulation of the progran [
'

23 -

;

2 '> cro tho Arkanacc Gace and Fish Corniccion, the ArLancac '
''

@ ,

pollution Centrol Co2cicsion, the Arkancac Stato L:a $d of25

.

W

4

g *
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.-, _

, g 'ws s -
*'

ras 5 -

,
-

1 Hoalth, the~U.S. Corpc of Engineers and the Dopartment of. f [sv.,.

2 Interior Eureau of Fich and Wildlife. - *

. - . m.-
S

- During initial phacos cf the prograu, Little f. ;
,

w ,,

: A ;,:

@ 4 Rock University will carry'on -11 phaces of gathering g ;s, .
3. . e

5! data. A sampling pattern hau been cot up to guide the. :,'. [k l

'|?; ;n
G data'gathorers in their prograa to obtain statistienl-. - g#

- -
4- . ,,:
..

7l data on a number of~significant characteristics of.the,) y1
- : -, : , w .u

~
, , ;r r4~'

u .

0 reservoir. "i' - ' . gp C
- g.; .- , .m-

D <j. .Tho. sampling pattern will also sorve as an i % 39 4
- - ~.m , , g y,

. - . m,

10 aid in devoloping representativo bachground conditions on ;g g
.

"
..

.

,.

:fich populationj abundnnco of fich 1 cod, dispersion]of y ;' g'%'
,

tt
, ,

' eL.
. . .

. c..

chenical within the reservoir, and background inforiration [, [-12
,

,

W 2r;N,? ]|,...g
?13 on the radiation count of the recorvoir unter and7-
nM3; ; .. . . | . . &,4sk. ,

- .. -

'

. .?
~-

..,;
.: m, ?. ccq ~ev

14 ccology;
.

.. .

. p , qg' c '..m y g g.
-

;S m
:

. o, : e> . ,

' g.pg ,.ie'.at Wa '> .- '

'
...

a . r. .;r ,

- ' ' ~, . .
. ' w.^ <a.

r e e.
16 In ordor to' prcvide e conparison, ~tiosting will *A,

A q
-

,

10 be'' carried out fivo years before the plant begins ~opor-
.

- < ~ ~ ;, gt .. -
- .- ..

- .

17 ation and will continue another fiv3 years after startupi
~

'

, 1

|ta Tho,Unsts generated by the Russellvillo Nuclear C i

;.4 ~
' - >

~

_3 3, . ~

'tD- Unit nro based"on#the design with one parcent defective * -
*

| 7,:} - y .
- :; %'

-

20 fuel cladding.~ On thic basic the reactivity concontration ' ~
.

21 ' of ficcion productG oduding tritiun in the circulation of ,

vator diccharg'o lines is estincted to ba 4 A tince 10-8~

~

22

U cicrocu"ico pov.cc abovo background.

I This'comparc0 rith 2 X 10~o' to 3 X 10 0 nicro : -
5

N '

curios per cc measured nt Yankoo Roto and 2 X 10-7 toU

1
|
,

a

. _ s
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*
~

c
~ yJ'j;': 3

1 3 X 10 at Indicn Point. g(,-10
~ w .

-

.,,

2 - Assuming that all the trit:'un diffusca through,
,

q. ,

"3 the" fuel cladding, the tritium concentration in the '

4 circulating water dischargo is cotinated to be 1.7 ticos Ih a
-5 : ;~.

~5 10 .microcurios por cc above background. .s
9

-6 "--0 This conparoc with 4 G X 10 microcuries por -

~ ~ .~ , - . ,
_~

7 cc found in Ynnhoo Roco and 9.G X 10 ' microcurios per cc . ''

:y-

8 ct Indian Point. .

- fyJ 1' '

. %, nn a..
~

.

. . .

In summry, the cniculated discharge for tho' '9 5g /$8 ''~ ~

. =:9 g g*,
.

.
,

'
,

,

RussellOille Unit Nill be well within the 1$ nits set by ~ M T@10
v 4..

~::: e e
, _ :9 .~11 the AEC'at'10 CFR 20.

,.g,. -
~ ~ . . . ,_ v . . .,. % , ,,<

-ij> -

-

12 ~ CHAIRIMN WELLS: The ronrd has no further o.
.

f

13 questions on that particular subject, Would you like to '~ " A .r.
~; u . alf ?

1[ grocIed)Mr.Jer311. 'l 'T
~ h'

,, , ,

q.,- p y 3+ . c, , _ -a . .
3 , 1, .,. ,n

'

'' '-v" ' th1. JEWELL: Thank you, cir. ~ T E-
, , -

B-

16 The~ Board bc3 asked for infornation nbout tho* r
_. a '), y

37 ' cxr'orience of'the designer and constructor, Uns Arkansas 1b
., .

t18 Power and Light Company ' selected.a constructor for this
. . . -w. . '

.
'

.

/ _ {< . gi4+
'

'

,, .~ _ ,
,

.

.v a, (m- + . _. .

' ~

20 IIR. EOLMES: No, we have not. Ecchtel. Corpor-|- '

,

21 ation has boon retnined to provide constructica managenent

Y22 on the job. And our contract with Bochtel givoc us the

23 - option to requiro Bechtel to do the ccustruction. Wo have

24 not, hocover, decided whether Bechtel or somebody olco +

25 will b0 the constructor.
. .

N4

1 , s,
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~.< .
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,

,? J T gj- -
s,- ,

t MR. JEELL: Will you plcaso givo us o briof
, ,: ^.

. , . . ,
^

q - :w
.

2 suonary of the experience of Becht31 Corporation with pro : 1
., c

3 stressed concrete vessels of this typs of your containnont '

i
s -,.

24 structuro? . ' , .
,g

, ; .s ,

5 ER.HOL!JES: Bechtel participated in the development F-
};_...

of nuclear poet plants since 1949; nucionr projects . ;;.6 - e

. - 1..+ . w ..,
7 utilizing both tension concreto containment structures ~.

,'z j !;f
'

-

s -designed by Bechtel and licensed by AEC for construction 4 M ''

x h;' *

a -.~'

includo' Turkey Point No. 3 and 4, Palisados, Point Beachl ,y
.,^

9

- 4 .. ,
..

. '(;*Q%";c, ..
, ,

. ,

to 1 and 2, Oconee 1, 2 and 3 Units, and Rancho Seco Unit.1. : ,' 1$,' ' '

.

~ ,x
tt The fol1 cuing consultants with international .~Q

~

, o :- y p , % :c. w.w.;'+
reputations in their respective fields assisted Bochto1~ c;''p-

s a. ~ , , ~_ c, s , , . s s,..

12
. , -

~

12 engineers in thc formulation of all critoria and advised
s

-- , <, 7 m .

: .- ~ . .. a t : c . . . : ;:. . :. - . P gjon methods of analysia, and reviewed final. ' designs and ~jW;Q.. s.
~.

*a -

14 '
. ~.

-
, ,.:; q : g o.:e .. m :- -

.. ; : -: . . . si ;." - ,' - . ._ q'u . c
,

15 specifications:'
y: a>

.
. .c

. t
- u:a

~' ' * ' '15 T. Y. Lin, Kulkn, Yang nad Associates, pro-
,

.

LSl!
17 stressed concreto consultants, Edward L. Tiilson, shell ' 3' .1

.

13 analysis concultant, Kenneth D. Buchort, thin shell analysis'
. >, ;; - - . .r,,

- . . , . , ; .s .

.~.
..

19 . consultant, A. E.' Mattock, consultant for concrote shear ~ 3f
"> ' ( . s . - " Sd> '

20 critorin. These ' consultants arc also available "for 'T^

.c

21 consuliation and review'$f the Russellville containment. q|*

|

29 The project design group carrying out the 7

h I
'

detailed design of the Rusallvillo contain.ecnt structure .23

24 . has the inherent advantage of accumulated experience for )
*

I
,

'

5 previous designs. .They can incorporato in the design the'

'

,* \

.

-
.

'
-

. _, , .

,
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, _y .

- , -

.
,

~rms 8
-

.
' '/<' 1.

-
-

.

1 cxperienco en tho vesM10 prcsontly being wastructed. . q..
R

/ 2 Before the Rucso11villo Unit construction is 1

3 completo, oight practicclly identieni centainments will $*

/g 4 have boon ' built and tcsted.

5 Bechtel's present staff docigning and supervising ~-

.

;5 the Russo11vi11e project include perseno11 who have brca d| -

. . .. .
- '

, _

'

7 cxperience in pre-stressed concreto structural design in- 4

r e

a cluding participation in Palicades, Point Beach and " , , "$ ,
''

' '

.:5 1R
S Turhey point designs. :e 3' e.J 9,

, x.3 s ;. g a-

i _
-

3
.-

,

,,..m.

10 i Ono nenber of the staff was acsociated for " ji" ' S I'
'

. t g.;
~ '

:

it three years with reccarch and developnont, design, con ' * N 'l
- :,::. . .,q... . .. . v.. ..

.o.
12 struction and testing of pre-stre= sed concrote structures .f| ..

.

N zt13 at design pressures 30 timos higher than that for the - .i ; an
f(~)y .

f ti J468 ?
w

14 Russellvillobontainment. ~

~ ~ "7 "?c%Qk @;iM!hC'8
''

'

. . . -

- . i

Soveral nr.,abers of' the decign tcan are cetivo" on,f;ff,.
.

15
- ., x . . ,

.. vt,

is national technic al cotuittoon rolstod to pre-ctrocsod .; (
.

.a,s
. r,

17 concroto designs and havo offorod artic1cc and reports on y#
.

1 .,

to the subject in national and international publications. '''|'.

|,& >
DM''' |'cnd 19 to .; . . , .+ .s- ~

1

,

; , . e,

. . . , - s
. y

gQ ' ,'i h s

mi
~

: .1

21 ' -

w, .

O .

23 .

2.4

f) I
'

4a 2s

I

< - .
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54

c. q ,
'

20/wbl i MR. BRIGGS. Whan you talk about pre-strassed "
,

.- s

2 concrete design, are you talking about pre-strecsod post- ]'

a tencioned concrete design, or are ycu talking about other
^

'

4 types of pre-stressed concrete design? - uc .,

S MR. HOIfiES: Yes, pre-strassed, post-tencioned. ,

g MR.' BRIGGS: Does this experience involve actually('

,. ~ . . . . .

7 building.and testing units, or have they not yet built andl ['

,
'

.. : , ~

a tested such units? M{#

. ,
. , . ; > ~

+ , .. -

~E^i MR. ~ HOLMES: May I call on Mr. Howard Wahl"of)* , ' A0: Kg .i ; ,

. ' q;ep jc., ,, , . . .. ,
, ..

..
.

. . . ,

10 Bcchtel'to ancwer this, please*t
, . . , 1Q h

'

,,,.s
:v

MR. '3AHL : None of the containment structures %,
p | 4; :4;n . 4

_

>

1

. ,, - . :. s gx <* ,
,

- v-under constEuction have been tested as yet. About two' ' }|g
:;

t.

wecks ago the last of the concrete was placed in tho,. ~. QQR
, N:4o , -

. .. , , m
' ' ' ~ -

Palisadec containment, so that, structuue is ready fo|r f 1,,,'.y,J "
. .

14
,

-
'

.-, ge 3, 9g3
;.

' *
..

-

. +,
,

W. . .% " . , *
. .t . ,

, . .

'

i_ y,

yg post-tti.nsioningr and this 'uill begin in the midd]e cf ' s i '|
' 1

e; &.!
December. w. :1G

.- - Sig T
:- 1

DRfGZ . Thank ycu. vp ,+1y-17
. .

1
- ;.I

CHAIRMAN WELLS: I think you can pro cacd to the '

g
. . -

. - . w.
' . ,

next~ item. ~ " ' '
m i, ii- '. .-

o -

a. 19 .:,_
-> .- 3

. . .
+ - 0 |

MR.~ ENGELHARDT: Mr. Chairman, might it be ,. , S,,O'
..

appropriate at this -} uncture for me to make a stateent,
e.1

regarding the ratter of the technical qualifidations of the "

g
'

| t cppliccint , and'who is considered to be the applicant?13

This particular answo.c to the qucation raises this point.g |

/m
i l

V And as you may recall, during the pre-hcaring conferenceg

i

. .

.
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. $w': =. -
g

, -
'

a :. :
'

k, ,.

;- :yc -

I '_[wb2 a member of the Board did inquire as to what the Staff s

e .y
2

-

*considered in determining the technical qualifications'of
. , . .

9 NH, y

the applicant. And at that tima I indicated that I would bc-

s
j s

@ prepared to make a statement with respect to who is included . ,1
4

.-. .

S,
- in the term " applicant."

~

^

'

,

G| ~

. CHAIRMAN HELLS: This is the correct placa,. it
,

% . ,. #, ._

' G&37 seems to me.
-

.

<xX-
. - ;g . -

m30 ' MR. ENGELHARDT: It appears to Ice to fit .into Tthy ; J. 7,,, e ,-

~

. . : . . %. .,x -

e ., .. ,

-e c...Jrecord'as it is developing'.'.And with the Board's permi'ssiont ,f|9
- .

7~. . , ,
, qgg.yj.- - .

_

. . ~ ~ ,y ~
13 I' would like to make such a statement for the record.~ V6.a.

"

.. ~. ..

.:.
11 sCHAIPJ4AN WELLS: Please do. %,

-

'

..+;~~ .a. s. w. .
, - , ,

. . . Ow;,,

- . y
12 MR. ENGELHARDT: During tha pro-hearing conforence." '

n ''

13 the Board requested'the Staff to present a statenent on'theh'

h Tfk...5,' . . , :- p... i _n: . - 'e ". . n:
. sA.

. : .. . ~-. . ..

14 ' point'',f whether the~ technical qualifications of the appli'q?
.~~.

o
~-

p- i$s,,, m . .g: r
-

*~J ic i[d
13| cant'-- which is one of the issues in this hearing'-- inc16det ~

10|
w 3c-w 'a,

qualifications of the applicant alone or includes qualifics-[
"

' -

, , . ,p y
1 r g e,

17 tions of the applicant together with its principal contrac- v +

.';
.

Mto torn,' employees, agents, and~so forth.
- , v.;., ,<.

'

-i*~ " . + ,
. ,

,[
_ ,

.
.,

6 'v- [ 4s

-Itiin . Jie staff 's- interpretation that the 'findiigCto - '1 L-

M-' , ;
.

of technical qualifh. cations of the apmlicant to design and [20
. ..

^ "2; construct the facility may include the ccapatence of its
I c

22 ; principal contractors. This interpretation is basad on a ]
@#

'

23 h survey of previouc initial decisionc of tha Atomic Safety
~~

,

S and Licencing Ecarde, which have becoma final deciciens~of

G .

25 i the Atomic Energy Commission upon the c::piration of the

I -

.
. .

t **
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- + m.; +

,

wb3 1 catablishcd r; view pariod. $ .r y

f~') 2 The staff, as in this case, has always relied ;

x j ,

,

o upon the e:4pertice of an applicant's contractors no estab-
.

g a lish tachnical qualifications. Normally part or all of the ' .'
--

5 components of a facility are furnished by a manufccturer, j_

and an architect-engineering fim contributes its expertise .
' *

o
- -

7 to the design and construction of the f r_cility. g ;
'

? 4'*' .,,,g.s

In|a 1965 case a Board specifically raised the " 4.+ *--8 r,: m.
'

.mm :s9 @"

ig:3pir,i.g- question of whether such reliance was appropriate, and
4 - .s ,,

w, ,

10 resolvad the question in the affirmative. Inthsinitial"jM,y
nij|: M

decisica in the actter of Niagara-Mohawk Power CorporationyK T+Iy ' .h pg .ye . - , -
~. . x .:

the' Board found -- and here I quotei - MQ-12
. ~

"Discuccions at some length rovolved about" b.4;
-

c.134 ..*
s

..

,~ R i . >
s . , g., y.;9;y: .Og ,( g _

" ''htho']riecd. fo(evaluatin6 [the technical capabilities j/w(A:. nIjjd
, mt e .- e. . m.t

-

. . . . . - .
'

. ..

of the~. prs.ncip.al subcontractorc, particularly the'(y gg
-c;

. .
, 4 '''t.uclecr contractor. Quections waro resolvad to focus';g

|x jq p.o . 1 x :--

.upon the applicant who van epocified in the isse, .' .y ,

37
, .n-

' .who seeks'the license, who recognizes and assumes d Trp
18 e .a v;w

q%*
,

,, _ * A f ;e, ,
.

*
. ~ .

j 'all primar;y responsibility for carrying out each :and ~p "

g
s. t -4.- .

. , ., ..:3 '2 < ?
7: , 'a , r ,.

e

' fall of the representations and obligations which ~ O, *

20 .

L. , '

" .-
-

conctituto the bacis for arenting the licenso. The '
-

21
x

Commission looks only to the licensce for complianca } '-'
,,
-

(,x . . .

U with the license requirements. The applicant, a -

g

.:.-, .
corporation, can and must act through its officers,, , .

I
employacs and agents, and duly constituted representa-

.m.
,

,

e

h '

.

%

e * 3*
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-4,.-
.

,

- ,

f
., 'e

< ,

7 . , ~
.

wb4 1 tivas. Its c ntractors are among those. But ita .

x
' q .,

<

2 responsibility as the principal and the licensee .-
,

3 remains undimininhed. Upon finding the applicant. i_ k'

Q 4 'to be an experienced and financially responsible,
'

t.
o

5' large utility corcoration which hac co. nitted lits "i
'

-
. y

a resourcas, adaquate funds an1 a ecmpetent management- ;
> - . .- ., n .,

7 and' operating organication to carry cut this project, .[3
ay 4

i and absent evidence of deficiencies in the capabilit$es\o
s - < . .

4
r.

.f. 17 n
9 of'its chosen agents, the qualific cion inquiry unddr' W f

'

x. wuq.y% q ;;,,9 4* * ,2
, _.

to
'

these issues is" ended." .y - E :e r
'

; s.f,. 3 n s
,.u.. ~ x ,.- ,,;

;; - Sincethenthequestionhasnotbeenraiseduntily,.2-
,

a +, - . ~ . .,

.

-u, . _wpy ,, e . c

4 c. 3 ;,0 '
.

12 recently, although several cases have been decided in,,shichg
- ';n :

M .. i cthe applicant. utility was without previous a::perienca 05.th ; fi13
. z, y - ..vy. ..,.,e .a.--

. . -

14 nuclear"pcr.for planto, 'and relicnca upon i$s technicalicompo% cf
7 .j " .

, _. ( ' Qs,g.gu,'1 ~

-
* -t

16 tence included 'thos'e of its principal contractors'. y' %g
# . ;.
- .

~ > ,.

gg I think thic stater.:ent would indicate that it '' ,;.v' '
. ,

%~ ,

gy appee ro clear from prccedent than the Conr.ission has essen -5 ..

q

13 tially adopted the position which I have suated; namely, %

. ; - ^
7ij ~

'

. . -~

ithe contractors'ofian. applicant, ac well en tihe applicanti < e-g --> . / .- . - y. . . p . ,, .. ,,.

, . f .m
|it'self, muct ba'lcoked to to detornine the issue ~of the~'7 y

~

.r..3
. <

financial qualification of the applicant tc design'andSto''' ^

21
,

construct a nuclear facility. W
'

g.
1

s'
l'.r. Chair:r.n, may I mna c corr:ccion? I think I~

s, .

|
g{ ctated " financial qualifications" when I meant "tschnical '

y . qualifications" in my clocing centence. |

,

1

.

'
.

. .

. ..
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'
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'
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+
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:_ 43 .,
.

wb5 I iCHAIRMAIT WELLS: Thank you, Mr. Engelhardt.- |@{ '.-

n ,: $,e
, .-

+ -
:

2 Mr. Briggs had noticed that also. :N:~

. .u fy f. .,

~ . . . ., s

D 'ThaEk you very much for that statement. i$$ n
- ';~- m . g,

JO- ;; 4 Would you'like to procced, Mr. Jewell? M~,
:%"'

. A .g :':-.
, .

.

5 MR. JEWELL: Pc. IIolmes, uculd ycc please desaibe :P E
, e .u

., W. x
' .a s

c the test programs for tondon anchors and liner plate' anchors',
w.

. xg 9. .. ..

7 and give the schedule for completion of those tests? 'il
. , - -

.
- %g '

- . r. . .y

o ~MR. HOLMES: Anchcrages of tendons will develop' M $;,w- ,. ,

*:"1 -n. . .s -ng q
9 the minimum guaranteed ultimate strength of the pre-stressing (

,: - '_
'

A% Ei3. -r 1
-

_ ,
., ,

. A. t
to tendon stbel. 5'our spacifications ' require that the' post- ..] ,3 -

,

,y-
, +

,.,r. _ . .

33 tonsioning system supplier perform tests on the tenden ,-MIf
w w: 3 . , . . .

. san . ,.

i. : :. , . . -q u t.- ,

12 anchorage'sy' stems up to the yield point of the tendch J'] S

,.:;s.; > .
v

is steel in'orde'r to verify this capability for the tendon :..g $g-
.-

.

: system;selec,n. ed. "y_'
. 3 '' fr; f u ,LS.; $ f..Q ;C '

~ S. ids T,',

'

,

t14 ,

.

. ., .
,

, .

< > .c ; :. ., . x , s ; *;.gq u
;.; :p . v e r * . y:e . . e , . .

15 '3 _4 1 Assurance will bo provided that the corponents ' ;,'
-

-
*

,
. g :

to in the" tests can be correlated with components t'o be produced
,

~.

.-4- .. -n a,

~for tha' containment tendons. This will be donc by'an'alysis717 ,
! .

,

, . .
w .a

g which define'the critical production tolerances and material;
e c.n c , -

, s y,
> w . o, s.

.. . . - . c. . < ...

g -- chara.ctisristics,-|and by -assuring thct they are sufficiEntly f y
-

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

, , . ,
- .. ,

+. ~

covered -in thh t$cndon tests and any component tests. ~ S. i "c .,J ~

. . ,

20
.

All material will be identified to the extent D
21

v

22| nocessary for this specific application by conformance to -

~ '

O
'

23 ASTM cpecificationc, to industry standards for s hilar dotail}

;g or by measured chemical and phycical propt.rties necercary
!
|

| 3{ to defino the materials to c degree equivalant to that given
l
i
I

\

'

: i
-

-

.Jg
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mi; , .,
, , ,

?. c ,.

wb6 3 by such sp;cificntions or standards.
.

'
_.

2 Although ths testing of the tendons and ancharge ',a

3 systems does in fact give sufficicnt assurance that the
'~

,

, hardwara vill develop the ultincto ctrength of the wire, *

.
- .

., _ y - ' ..

D an attempt will also be made to analytically determine ] ]
"

- 3
,

deflections of the tendon hardwarc, bearing plate, and' ', 3 9 s. , 5g ~,

. .. + .. ap .e, . . . .

7 ,l} concrete for the.fest conditions. Such predictions will then a
1a..es :

be compared with'.' actual deflections measured ~during the (j6 ;0 n, -

-
, 4. .r

D- The analysis will be done by.animetric finite , (-45 itest.
. m - m r v. n,

. ; .. 7. n y w,
__ _ . , ,

. ., 0 element. techniques, a.d censideration will be given t'o t. hcl'" li
i . a

m%. -.

[
. ,

m - -~.

non-linear stress-atrain properties for both the concrete - '

a-11
' + -

.

. 3:2, w .py>9.c w . ,;. e, . :.
' a.+ ~

.

.

-

and steel. - 'M4.-

12 7

-; e, - 4. ..s . . r ;.

Selection of the post-tancioning cystem supplier 7 ,%13
x.n A '

s. ;,. , . g. 7 -

, : > 2 g,.;w: - -

* ilu' scheduled not lator $han December lat, 1968. L $W y14 .c w w -
- ~#Qs%. ;s;-

-
.,

, ,

%.
' ..# .,g , y_, ..

"

15
- - ', .Aftar~the cupplier is ~ selected a period of approx F

m v ... . . !- .er. :
mately three to four months is required to conduct the tests dg

ama.

. ,

and" finalize theianalysis.- - * - M. '

17 .c
-

,

Now' I will talk about the liner plate anchorages,.' [
>

18 mo -

_ . . . -

A test program has been worked outi.to substantiate {e .,e
19

, . ..c- -
-

+. -

; + - -'
. . ,.

the' analytical" constants used in evaluating the. adequacy of- \.,

[,,,3s.
>

, |
'

<

' the linor plate Mnchorage ' systems. Various configurations' '

1
,

| of liner plant anchorage will be cast in concrete to provido

composite test specimens as listed:
,

1

(1) 'No tests with 4 - 12 fillet wolds and tuo,J

tests with angle vertical leg down.,g

.

4 -

3 g - #4



mae,. , ,
,

,

.
. ; ; -,

*
- ,.

. ~.
:*f*

,

.
~

spring - ah6 1 possible to cbtnin the following information:
-

2 constants, linear and ncn-linear; ultimate load capacity;

O.H ultimate dicplacement ocpceity; total anergyaailchle in '."
'

.-

Q .c the syste:n.
~

-

U This program is c:.:pected to be ccepleted by 'I i
r -- i ,

,-
, .~

C March lct, 1969. . This date is prior to the time when the
. , , , -.

liner plate anchoragan vill be instclied. 11y
. .

, . , . ,

a CITAIDIAN WELLS: Mr. Jewell, you may proceed'to - % !!:~

.

.n< c. , ,ga
+ - . w. 3

o the next questien,.if you will.
~ " 2

1
4

,
-

g ' . y^ ,.
. , ..

;, . . - .: . . ' . : a ~ G.-; 2
Mr. Holinos, will you~plee.se'give us';'

. . -

10 , 11R. JEWELL: t
. ,a,

. ,,

g a coraparicon between training in an cperating plant and ' . ^)? ]c
. - w .m g e. .

_ c. -,3 , . . . ..

;
. ,1. . - . .

12 [ training in a cinnlator? - s.0
8..- *

*
< ,

MR. HOLHES: The . oquivalents bett<e.en .. training - in t.4n ^
^ '

, : m.

3: :4.$)f - v;-
.

.
.

<

11 4 - nperating plants CCZpared with training on-SimulatorG[Canjy @ E
. . - .w. v;m m., ..- -

, ; r cg. it
.'g best ba -)udged by a coSparison of potential levels of know+g'

s
:4

e L-

ledge and variety of experiencoc gained by the trainees 'in); .' f;r;
rn . <

, .
, , - - " y

,

17 ; the two training environments. ; _
_

,

l
-

gf
-

- -

/ Operating training using a siculator, as proposed '
' pf _ ,.. .a, . , u,

iy1by BsW.in alec=.bination 'of real nuclear power plant T.nd.'

.. 210- . e ,p. ,e-

. >-

, ;m

u. . ... s
-

reactor operating srperience and siniulater operating experiM'

,0-
.

.

'' enco. Trainecc spend a pericd of tic e at an operatiing -

1
,

nuclect plant obcorving all phe.acc of the ops.rction per
'

-<, , , ,
- et

O 3|' forced by that plant'c personnel. They c2:e not required tog

,a , actually opercta the contrels of thic plant. They are,
ini

j however,. raquired to got ortsncivo cparcting exparicnce en3

L
t

a
L .
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111J 3. , , L
j,

)f
,: ;

g.L a+.
,

wb9 1 zome kind of real rcactors.
, ,,

'

'

.m.-
e

. - :.,

2 In the case of APGL this is BOU's Lynchburg ^

.@, ,

-

3 ~ pool ~ reactor.
~

"D. I
~

.,...s.

4 The poo'l reactor e::perience enables the trainees b
,

5 to manipulate the controlc of an actual reactor and to get
.. ;~

6 the feel of taking the reactor critical and changing poder *

. . . . . . ....ge
y levels. During this training they will also gain an under _. _

, - , , .r
-a

'8 " standing of reactor physics, nuclear instrumentati5n and'. } w;
"-

_ . _ 7 %;;; }'

9 .i . health physics, and conduct _ operating routines not fehsihe N k
~

%. . _.gqi Lfo, wn.
.

~

~ . .

"' 1 ';c. ;23
a

to on a' commercial power reactor.
-

'

+ w . 5+
g | _ The simulator plays a key role by providing 'O NMM.

}-. NgVd-; ,. ,um ,g s ,1 .; . a ; ;_<
s ~-

-power plant operating experience in excess to that possib M. ~
-.a

12
-

13 .on a real plant. Only a limited variety of operating , !gt +-

. - 4 . --a . %-i ;' t :. ; 2._.. ,
*- 1.~ :

14 experiences''are available.on a real, power reactor. - .e.WJM$
"

Thss'e $y, j
.m ' -

. L ;:': ..>...~; y t-.
I.

.
,,

> , .

15 are limited primarily to start-up, shut-down, and load _ , '. ,5 %% V. .- w: . <

'$ 1
; |-).*

.. .w ..

g3 changes. Questions of nuclear safety and procedural restric- 1
; .

. ,

; 2 ::

37 tions and the desire for high plant availability provent ~J $
: ::

to m re extensive training._' Simulator training, on the other .'

1
*

' hand ~, pron _ . -
.

-
,

ides' a ecmplete range of training in both nor$rf 4El '

$g
- ..k <. .

ae, . .e - &
, ,

.3, - ;_
_

_ : .
*

-

and.20 abnormal ^ operating situations without availability *' t
- -

, .

restrictions. ""
g -,

22 , The large variety of operating situations cnd -

h ! .

23 unrestricted availability mches poscible repactsd drill
.

24 until the trainee reaches the decired level of proficiency

25 in all phases of pinnt opsrations.
.

*
,
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.

- - '

c- .

,

. .y ,, ,. .
. . .n, -

wb101 Tha limited variety of operations and restricted , . ,

. .

a availebility in the real plant situation severely limits
'

t
.

a drill. This . forces the trainee to learn most q>erationa by - -

r, study of written precedures without'the opportunity for
~

I"

D actual practico. Thus the trainee's proficiency in executing
.,

,

a given operation will not be known until the need,for the - .,o
. . . - ., .- , -- w

7 operation arises in the real plant under emargency conditions.
. -

-
-

..,

. S y

a ; The B&W simulator'is designed to provide maximum. } f,i
. - wg-

realism andimatiches ,the response of S&W nuclear steam suply;~s k,o
.

'

-

.% 4 4/ 4 a ,g '+s-. .- . , ,y , , ,

systems being built today. Those power reactors being '(2/. 139
r

. - 1

utilized for operator.traising are in general of the , l't ;
~

g
. - , .

;
-

- . m m.g xcm. . e , , . . ,.

earlier generation'and bear little resemblance to today's
'

q1,
|v

f13 largo plante. ,... _
,

_ysp1
,

i .. .... . ~. .
,

6 -~In summation, the simulator experience,is one-porp6.:v*- g m

' _ .
.. ., m<- . .

-

|. * -
'

_
, , - p O- ds -

i5 tion 'of ' an 'e'xtensive itiraining program. The c:perience level @q. '.T..
. , , . .

'"

c
. . . .

of a graduate of this program will excoed that of ancpentor m',.g
'

'following a training program based solely on plant operating
.p

, . l
experience. Arkancas Powar and Light ~has already decidad .

1. : : #>
.

to utilize ~the B&W' combination of training in'real' plants O^3 'l'

- 10 y. . . , x 4 ;
-

,' .. I, , . - ,
. e \3 .

~ plus simulators'because of^the advantages which I,have given'.
,04

..
'

.MR. ENGELHARDT:' Mr. Chaiman , ma-| I offer a sup- .i

plement to thati statement before the Bocrd raises its'

y
.

W questions?,

t3

CHAIRMAN WELLS: Yea, indscd.
.pg

IF.. ENGELHARDT: Mr. Schwencer, what credit doccgg

4,-
_

,
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. ; e, .

..."c.. .
.

.. . 3 +(
~ ~

t _:
,

-

- . pT
.

wbl2 i But tha otetement meds in the cummary, I belicve, 5
y. ;

2 was that there would be training in an actual plant or 1 b

3! simulator training.
~

; ' W.' '

s

Q 4 Can I assume that your ctatement says that then
_

s will be training on simulators and traini.ng in an actual <
i.

_

G opcrating plant, rather than 'or" training? ' [' ,

wxy e,

7 4 MR. HOLMES: Yes, sir. To the extent of what I| %
~

3,

said, training in the plant would be of the observation ; .

- - , , - : - z..i x
4 have

.
- - m (c

,, .. .
.

. J f .,. n. 4 !g
*

,

.e type and learningLby, reading and studying procedure manualsLi;f s
55;).9 $ g3:.. .....m -

. ,
,

,
~

' MR,. i BRIGGS i- Atanactualnuclearpowerplanb?]~N[-)to .

.

- ~ .v ng tc.

<.a -

13 liR. IDLMES: Yes, sir. Q @j X
,

t,.caJc,<f ik3e . ,. . . . . , > . - -#. , , - - - . - .

. ee a gi
12 CHAIRMAN WELLS: Very wall. Mr. Jewell, would you O '

-V( ' %q4
~ne >

'

,
' . ,%. ; 'n -

13 continue? yjs-
(" - $ Q. FN.. .* g ' ; .;.a,, ; ,i

,

'

.3 e ,

..

,

-

*gsy @
^

.u

'Companygivenseriousconsiderationt'osubstitutingchar&Pl&.. $' .j'
MR. JEWELL: Has the Arkansas Power and. Light V e

*

.,3 ~ , yQ. ,
- fg NV

14 *

[< . ,

,

.
. .. .

.
. .,

coal"- c

. Q .f'f
'

gg

)
-

10 absorbera for the proposed chemical spray system for iodine ~Y :

'

.

..,T :w :s >, ,~ '
, ' ni

'

17 removal?. # - '~ *

1

'

10 MR._ HOLMES: Arkansas Power and Light believes
_

,
. - - - . n ~, w.

, , '. - 4 . ,3. . 3.s ... ..
.

'
.

that there is enough conservatism in iodine release estimates'. 1'gg
. - .. .

. , ,m q -,
, ,

d. (r s * ,-.

and iodina control Sircugh containe.or.t leakage ratios and7
~

~'

20

dispersioning' effects of the atmosphere to say that iodine;
21 .

removal equipment is not needed. Ecwever the AEC staff by -

22

O
23 imposing additional conservative factors in done calculations

y set the requirenents for iodino renoval. 4

q ,
<$

V Our belief i.3 that the c.enical acans of iodine25

||

. .
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( l UNITED STATES OF AMERICA

2 ATOMIC ENERGY COMMISSION

3 IN THE MATIER OF )
)

4 ARKANSAS POWER & LIGHT COMPANY ) Docket No. 50-313
)

5 (Russellville Nuclear Unit) )

6 EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
7 DONALD A. NITTI
8 CHEMISTRY DEPARTMENT
9 RESEARCH AND DEVELOPMENT DIVISION

10 THE BABCOCK & WILCOX COMPANY

<O
.

11 1. My name is Donald A. Nitti. My residence address is

12 5301 Fort Avenue, Lynchburg, Virginia, 24502. I am

13 employed by the Research and Development Division of

14 The Babcock & Wilcox Company as a research engineer

15 at the Company's Nuclear Development Center in

16 Lynchburg, Virginia. !
i

!
17 2. I graduated from the City College of New York in 1956

18 with a Bachelor of Chemical Engineering degree. j

i,

|19 3. I then worked for the Process Plants Division of the

20 Foster Wheeler Corporation in New York City for three

- -
. - --
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.x
: . .,,.

wbill 1 i thJ AEC Regulatory St2ff clicw for Cimulator trcinin@ . s
I

.

2 MR. SCEWENCER: this is a relctively neu trair.ii5g ' .

3 device, and it in not considered by the Rcgulatory Staff,as [''

.

g 4 -a ccaplete substitute for actual reactor operating experie'nce'. '

[
- .,,

*
, We are, howevor, allowing its use in the training of 2

s i. . g. . ..

. . q u.

g reactor. operators, as in the case here in Russellville.' -

:S
'"

. . .. . .. .

In allowing this use of reactor simulator training,,, 07
':6:Q -|
'

c we" eliminate the requiroment that two of the trainaa'c .ffd5 gs

., y ~
.

,.

., . , ...a _

-

required ten reactor start-ups e performed at a comparabh; ~ (f:g,

and I underline the word " comparable" -- be at the plant.[jg'y}''-, . m i. e*.

UT 1to .... n. y.

He may, inctead, perforr.'all, ten start-ups at a test, Y..w r'$ f',
s''' ,7, .'

. , ,

A ;, ,..;; ;
I , m w' ~ , . ..w .< .n g,

. ,

8 M: .
- m

u! research, or' other powcr reactor f acility. Upon successful;.f ,

,
- x ..

'

, . In

completion of such a training program, utilizing reactor..[ ];; 3 ,. .

v_g % j - ,s- f.ygg t'f
.z.-

, imulator training, the NJ:0 would normally grant mactor h.pl,. Ti
' st.$ I %r ee ., , -- ~- -

t < ' r ,q:uy.; ;, q .. v .. . .
' '

g[ . operator trainees elibility to take the AEC reactor operat-brb i
,, _

-

u4j
~ 'M

.

'

examination.n ,,

| , m :y x: ::
.

9y : ' CHAIRMAN ELLS : Thank you. Pv D-
~

*
!- <

,

s . . . . . ,-

.

MR. BRIGGS: The question arose out of a statement' "!
13

, ,, <a 1'*

0 . 4& , A :,t

I believe that was made in the applicanes summary -- und * 7.* %g
- ' - ..w z' .,. .

before' w'e 'go to tihat. statencnt I will say that I completefy' ' ~'
*g

:
.t

agree that simulator training is very good experience,and3

F| - . _

in sorte cases extensive training on the simulator, supplmented' %3 :.

IQ
3 by shorter training periods in a renetor plant, is far "|.

.. !

i21 superior to comunhat longer training in an actual operating

lP ant.23 -o
-

.

'4.
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.Y-+5jwbl3 1

removal proposed is adequate .o bring the dose of iodino to .

Q.

0
acceptable limits using the A2C Staff's cc.lculation methods.

.

U
Further, becausc of'known information on the sodium thiosul-

| ' I'|
(Q

v s4'
phato chenical iodino removal system, we c.re confident that.].

'
+

,

I
. ,

3[ this cyntem vill remove iodine frca containment atmosphere,. .. n
f(.,.[

{l and that this system is the mont economical.i - ;J ~;9
- (S ['

'

-u.. 3 '., y
7 |' ~ ' ' . However because of the AEC Staff 's requirements, ' >

{
. t

t

~q3i Et4we are providing -space to install charcoal filters if.they "N:f. OF,

J. - W M.!O are reqtiired of us.
- -

c.

.wt.ad.:~ i, .~ -

--W7k %10
, DR. QU$RLES:

.

~

I think this in a gccd place'to getjyy- $U
~

..c 1e
gi in a qu'estion. -

' ..

~ 7: w

'

-
.- . ' M. g<

_, .,;-.

.

, ~;. %.n. ; p.ae.e ^ ' ' If you use the spray I'gether it's very important 'p : .,'? ' F!
Y.;that the pH be kept fairly high, definitely alkaline.7 1s . , r.

ec What.Qgju
,,

14 provisior.s ara ma..'ds'for' monitoring 2the pH and maintaining ~ W W
( e . 32 bd; -- .

\^ ~
' . . . .n .

4[*
. ,

T k"310 t the necess5try value. -

, 70f- MI
,:

,

-;.

~ . .

10 |
'

MR. JEWELL Mr. Chairman, it new appears that we ,0- S.|-

t

need te call upon,one'of our reserve wi.tnesses. He has~not'G. D|
.

... *
*17 i

~ '

i -

l
t

ga been sworn or qualified. I would like to call Mr. D. A. Nitti '!
.

c- . . .y m'

19 , as'a:witb.ess/pleaseO And may we have him aworn? .. .

.,

> i; x;,

|
. - #E i.

,
-

, 'f : - J. :.' M
. ,: qm| ' CHAIRMAN WEIJ,S: Yes,~you certainly may. ' '*

.
i.-

s
at Whereupon.. '

t
.

I

,
'

22 DONALD A. NITII '

'O I 7
' pa! was called as'a witness for and on behalf of the Applient -

d
i

24 ! and, having been first duly cuorn by the Chairman, was
f

'

20 n amined cnd testified au follows:
-

'

te

i
i
1

!

't
i6

. _ __ - - - - - - -
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h,

,
,

.. '. -<u,

wb7 1 (2) Tuo tSsta with 6 - 12 fillct ualds and twa
,

-

2 tests with the angle vertical leg doun.
,

s (3) Two tests, one with 4 - 12 fillet weldc and ~

1-

4 one with 6 - 12 fillct velds, but with rotation rastraining

s block romoved. e: ,

.:

.g The caterialc used in the test specimen will bc .; [''

c . , a

y| ,imilar to those that will be used _n the actual structure.7^'
,,

s c
, .

.

, ,
,

-
.

.: w.
s The steal plate will b2 ASTM A-442 or.A-36, depending on f. ;, ,5.

-
. <. o..

g5s- Mae --

s availcbility. The ccncreto mix design will be nearly identi', Pv .. m.- ,

. w .. -,. _ . . z. - , s-. ;r.

to ' cal to that which will furnished for the structure. The f' y 3-+ -, . .

. material supplier has not been selected as yet; however it%+1.J3,
- +:2i .-

t ., is felt that both compressien strength and modulus of.. .. -.a %.a . , . . . . . .. .. . .. -s . . ..w .

, , . ' , '
.

. -

..,,;
. I, elasticity can be well approximated in the test specimens

-

% -

~r ;
_

3.m .jg

R .J,t'' M T'Y,
-

.

,

| D. % L '. f .| .

'' , ith local materials. '; . . i; . . ._.. .g .g ' w
_,

'

' .g 7
-

..
c . . , ,

g ,} P1ysicalpropertiesobthesteelandconcrbte W
. . . , 9.

. . . . u

.c !, 'will be obtained ac follows: |[
~

3
,-

| . . . ID
'

- .-

57 | Concreto: Six test cylinders will be required, '-W b.

- |f .
e

g ., two at seven days, twci at the predicted .date of 5000 psi ;}
. . . , .. ,

.

43 . ~ strength dato, and two at twen,ty-eight days. Ccmpression M.s !
. ..

,
. -,. '

'' * ' [? ' { ;{' j ..
'

<
_

s n

strength t'est at seven days, test date and twenty-eight' ^2;.c g; m

'

days will be done in accordance with ASTM C-39. Modulus y,.
us

of elasticity' tests at twenty-eight days will'be done int., n
,m

.

(v) a,. accordance with ASTM C-**.69.
..

g,, Thr. results of the test *+111 be a series of load

g versus displaccment plots. From these plotsit will be ~

i
,

F
>e ._ _. a
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. .

O.

1 months.

(
2 4. From September of 1956 through December 1957, I'

3 attended the Graduate School at the University of

4 Cincinnati. My major field was Chemical Engineering.

5 5. In 1958, I was in the United States Army, Corps of

6 Engineers at Fort Belvair, Virginia. I attended the

7 Engineer Officers' Basic Course, and then I was

8 assigned to the Engineer Center Regiment as a Company
I

9 Executive Officer. !
l

(( ) 10 6. In 1959, I accepted a position with the Atomic Energy

11 Division of The Babcock & Wilcox^ Company, in Lynchburg,

12 Virginia. I perforned studies relating to reactor

13 system waste disposal, to the growth of radioactive

14 corrosion products in the primary coolant system of:

15 reactor plants, and to fuel slurries in liquid bismuth

16 for the Liquid Metal Fuel Reactor Experiment. I also

,

conducted fission product tracer experiments associated17
,

18 with the Gas Suspension Coolant Development Program.

| 19 7. In 1961, after completing my Masters thesis, for which
|

20 I was awarded the Hochsteeder prize, I received my

-2-

|
'

. - . -- .- - _. . _ - . -
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.

O
1 Master of Science degree from the University of

( 2 Cincinnati.

|3 8. Also in 1961, I was loaned to Ebasco Services, Inc. ,
|

4 in New York, New York, to assist with the design of

5 the USAEC's Advanced Test Reactor. I was responsible

6 for the design and analysis of chemical process

7 systems and for the complete environmental hazards

8 analysis. ,

l

9 9. In 1963, I returned to The Babcock & Wilcox Company in

10 Lynchburg, Virginia as a research engineer in the Process

O
11 Development Section of the Chemistry Department at the

12 Research and Development Division 's Nuclear Development

13 Center. I was responsible for various aspects of the

14 design, evaluation, and erection of pilot plants

15 devoted to the processing of recycle nuclear fuel, and

16 for process development and improvement.

17 10. In 1967, I was loaned to the Nuclear Power Generation

18 Department of The Babcock & Wilcox Company's Boller

19 Division. I was responsible for developing an
(

20 engineered safeguard system for the removal of

f ) 21 radiotodine from reactor building' atmospheres. My

-3-
|

_ _.



.

|

|

1 responsibilities included the . ialuation of the scope

( 2 of the radiciodine problem bas. 1 on current technology,

3 the supervision of a study su') :ontracted to Battelle

'

4 Memorial Institute, the establ shing Of performance

5 criteria, the development of t: i calculational

6 techniques for the system desi i a nd evaluation, and

7 the identification of areas re tiring additional

8 research and development.

.

9 11. Later in 1967, I returned to t i Nuclear Development

10 Center. I am presently the pr ect engineer responsible

(( ) 11 for B6W's research and develop :nt program on the

12 removal of radiciodine by chem :al spray systems.

13 12. My additional activities inclu membership in the

14 American Institute of Chemical :ngineers , Sigma XL,

15 and Phi Lambda Upsilon.

,(
,

f O
|

| -4-

. _. _ _ .. _ . . _ . .-
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wbl5 1 MR. JEWELL: I nelieve copics of that statement
_

2' have been distributed to meebera of the Board and to thes

| |

3| Staff.
I
l

'

@ 4h CHAIRMAD WELLS: I wcnder if Mr. liitti understcd
i

5! the questien. f
i <

1 Is! Do you wish it repeated? .p
l- '

7' MR. NITTI: Yes, please.

I
S DR. QUARLES: The question ia: Hou do you monitor

,
.

I the pH of this inctallation, and how do you naintain it to
j| ,

9
l

in! the necessary degree?
|

t

|
3; MR. HITTI: I would like to answer one other ques-

, _.'
I 1

73( tion that I thinh was originally in your original quastion; j
'

F

|
13 and that was a requirer. lent that the solution be na!.ntnined +

.-|-

14 , . fairly alkaline, implying that it had to be maintained' highly i"I
,

l G

{
g alkaline.

t' t

| As you know, we do have a research and developnant f15

|
3y pregram in this area, and we have observed that although the !

l

pH does drop upon irradiation we don't enccunter any publems
73)

g as a matter of fact we have ~ not encountered any problems-

g3 whatscever as far as the solutions, or any propertios of the

21 c lutions that might jeopardi: e itc parformance in a post-
F
'

.

accident environacnt. But us do know that if the solucion. . . .
:.

[\ ,
t |\"'
i were allowed to get to too low a pa, thic is below 7, ing3
:

34 { n final condition, or sonauhere belou 7, it uculd be poscible '

r |

kh- Igg | under certain ccnditions to e::pect problems. 3ct we uculd

.
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wd5 1 endenver to sclect our concentration in such a way that the ~

2 pH would never be able to get too acid, or to a condition,

-

1 ,

D where the pH dropped to bolcw 7. That would be our first,

I

(]) 4[c intent as far as the solutien ccmpecition.

t
G j New to ansver your other queston: I believe -- and

!
~

C I would like to check first.
4

7 (Pause) -

'

t ,,

o There are provisions to take manual samples of the,, [
J

0 solution to do an analysis to mcacure the pH. - '

..,.

19 The second point was_about Edditica of hydroxide
.

or some solution to maintain the pH,and at present there_is. '.-!!
)

in , no intended harduare to accceplish thir; prinarily for two
l'
1

-

13 raasens: one is, we really don't expect to design the solu-
,@ * m.

, u
_> % . +

14 tion composition to require this unlecs the test resdts 7,p -

:3 did chow that there were a possibility of this condition
t-

IL I. .

;g i' arising.
l,

.

g i, Sacendly, if such a condition were to arise wa
*

i
I

;3 are confidant that it would be acucwhere in the neighborhood
I'

g3 of twanty to forty days after the accident. We are confic3nt'
'

39 right nor of that condition, and probably will never be abh
J.I
I

| to get to a pH helow 7 when va finally decide on theg g
!! i
~

toptinum solution.><, n
~ L; *

.& .t

a '| Dn. QUARLEC: ' lou an;wored my two quactions.;
p

,-- 3 .- | The first 'one uns from reading the two documents that ware f

'

distributed this morning. I am confused.- 23

-
.
t

4
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wbl7 1 In the one, Applicant's response to the Board's

( 2 question en iodine removal, I quote -- it's on page 2:
.

3 "This solution has an acid pH- " which wodd
.

(]) 4 bo below 7. -- is unntablo in several respects and"
,

3 is generally not acceptabic."
6

^

J l Then referring to the Staff's document on the came ,
,,

I x

7' subject, en page 3 it discuscos test results when the pH.
,,

; -

. . , ,

a was around 9 -- 9.2, implying that this is an acceptable yR
-..--,

.. .
c. .

9 level, and then as you go below this it is then perhaps not? , ["
,.-..

-e
.

to i as acceptoble.
7

,

Is my interpretation of these right, that it is. . ..it i
i

!
- 4

,

13 i mc:t definitely alhaline?

13 MR. NITTI: Yoe, your interpretation is correct. [.

14 There might be a slight misunderstanding as.to~the ", "

c

!3 magnitudo of the alkalinity required. The 9'.2 is a con- *

, .

:3 | vonient pH cn the nodium hydroxide-boric ccid buffer curve.
j H' .

57 Now if you dont have any buffering c6pacity in the soluticn, .

'

Ig
;3 in the boric acid -- which we refer to there as acid

_

* ' 3;
,

g3 thiceulphate solution, when we start to generate acid through'
.

23 radiolysis; or generate hydrogen ions,more correctly; what

i

!
23 happens is, the pH then tends to drop rather easily after

|

22 .' rather chort irradiation, or radiation of 107 or 2 x 107, or
(

23 | scmething like that.
,

i
A

7"s 2.3 | But if you consider the buffsring effact whan you

( #'') !
' 23 ; add sodiun hydroxida you can tolerato a censiderable amount

!



9
~ '

* 227 '-

.= . , - .

wbl8 1
'

of hydrogen ion, and we c ce not changing the pH very much at al1,

[ 2 Mo'.i '- _ quezzion is e::actly where you want to
x /

%..- <
.

3 start en this cun a. And the pH buffer for horic aciC. - ~

h 4 sodium hy' .-.ide is pretty much betwcon 9 c.nd 10. So that if
LF

D you have any buffering capacity you start cff somewhere
,

, ,

G[ around 9. But. "he idea in not to fall v2ry far off the - [j i
li

(sg $e.
*/ ' platanu of the buffering curve. You don't ever want

. . u; _ : u

O necessarily -- you want'to design the solution do you don''td ,;,y
.

-

.p .

.D . lose all'your pH control.'
. > q - t u.

,

2 M .4
'

, %.w.2
. T 3 d, '

,

10 DR. QUARLLS: Thank you.
' 9M J

- 3 ;e y.

.' t .:a .
17 _' .MR. EMGELHARDT: . Mr. Chnirman, we have a couple.Jol. $ ;".

..,:
3

. -
.

12 ; matters that I think might supplement thic record with f; i
#

,
~

t . . ,
'

@ respect'to this matter of iodine spray, if this is the rigEt h,,;13

..; r . ., y . -,f .%, v!
,

.
_ ny,y

14 tim'o to incert it in the record. N "4 W, ' .< w.
. a m;

13 CHAIRMAN WELLS: Let me learn from ny colleagues N 5t

as to' their wish. :. .:53 .
- ;ng

5. .

I an inclined to say we ought to take a rececs now._U s
~

l
- s ,.

13[. We have been in 7ession for an hour and a half. And pefnpc .i .

. :s after that recess we can continue and try to finish the
. :.;;; -

. .

'

, ,

10 ; questionc on the iodine removal, or finish the other ques-
,

1 -

.13 [ tions. But we vill ccnfer on that during the recess.
L .

1 .
c

22 y Is this agreeable, to hav= "% "ecess acw?

@ !i
23 h DR. QUARLES: Yes.

ti !

08h MR. ENGELHARDT: I just want to clarify one point.c
t | \'
~'/ I,

23 |. The ancwers we have in :nind here are in direct response to
,

i
t
a

l'

,
e
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- a ,

-

wbl9 1 questions raised by members of the Bocrd at the pre-hearing '
'

('~'T 2 ; conference. Th'ey are not cupplementing anything tht has
\x_. j

.

t been said, b6t are responses in this same area of questions., u.

@ 4 | raised by the Board. '

S CHAIRMAN HELLS: Very well. We will receive these

3 ansvers after the recess. -

. . , u

y He will reconvene at four-ten.
. ..

.
'.

. -

s (Recess)
rg',
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- - e .:
cbl

1 CHAIRMAN WELLS: The hearing will come to order.-
<

2 Just before the recess, Mr. Engelhardt, I believe
j _

S
'

you were going to giva answers to some asr cts of the ques-
'

'

@ 4 tions the Board had asked. 3

5 MR. ENGELHARDT: Yes, sir. _ M
c

,

e| Mr. Long, wh'at iodine removal factor for the con- [.
~ -

,
. . ~ . . . . ,..

y| tainment spray system is required for the Russellville plant?_
,

'

I --m
. 5# .: .

O MR. I.ONG: Basing.our analytical model on the k.Jf. f
- . ~. , . .

,u+s. : ,

atmosphericdiffus5.on'ofthegaseousreleasefromthecontalri[j>
~.

0
..> . 9-s%, q; .7.:.

s
5'

to ; ment and taking a conservative assumption that a valley y ,7
: , .; -, u
f located some south-southeast of the site restricted the' moi [$ q~ Y

33
: . . : ,gr ,w n.~ ~

.,

;.2 ment to lesc than the 22.5 degree sector which we normally~ 1. t

|
r. e

13i use for a normal site, we calculate that a factor of 2.9 wilf g
; . ; 9 @ t3'

if

' y
beneededin;ordertomeet}the300remdosesuggestedbyi,h'ei34 ya v

".664 : ''- -
.

g3 guideline'10 CFR Part'100. T~' '

V: %

9 We further stated in our Safsty Evaluation on page
'

3,s .a.
#

17 20, however, our e/aluation of the spray system proposed fori
'

-

this plant using the model which is described in an exhibit i ,

+

13 ; , . :, e ;; '.

_ e put into the;rocord earlier this morning, -that a facto'r?'[ '

w
3

.
, y. ,

of 4.1 would be obtained for this spray system based'on.our .

33

i model.. , ,

!
--

.

MR. ENGELHARDT: May I go on with the next ques- I"g

tion?,,
s.>

1

'

g . CHAIRMAN WELLS: Dces it relate to this sama ,, _ ,

'' general subject?"5
1

I
1

|

. .|
'

{. '

1

Ft
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eb2 1 MR. ENGELHARDT: Yes, sir.
' N

.

c

( 2 CHAIRMAN WELLS: Yes, you may go on. -
,

/
-

3 HR. ENGELHARDT: Mr. Long, what research and de I
'

-

4 velopment is required for the charcoal absorption system, or
!3- what evicence do Ne have that such a system can be provided

t
>

G for the Rusnellville plant that meets the required iodine ,

| ..a.-

7 removal factor? -

: :+ y

o' MRILLONG: AtthispointIwouldliketoask$he$J.h.';.
. , m. . ... .

Boardiftheywouldwishforustosupplycopiesofthe.do'cu-?[O
;wg y

..
. ..

10 ment I 'am about to make reference te , .which. is our Supplemen-;,
'

\ ,

tal Safety Evaluation for.the charcoal filter assemblies ^ n-that'.7,
,

~.

Ila t m - . _ ,... %

i .
- - . ' .

12 i were proposed for the Turkey Point plant of Florida Powed and'
.-

13'! Light Corporation? Q ~-s y
'

- - -
. L :pi;. s.g ns -

''

:.;b. . _
.

-2
.

. ; , . . - r,c'

,.We-just went through a hisaring on this last Week,yX, ;
.,

14 "

y. - .y,,

15 ac a matter of fact. j'

.-

to CHAIRMAN WELLS: I suppose, Mr. Long, you are. surely
- ,# .3

-

,

the world's expert in this. We would be very happy to have~17 ,

copies.
,

[10

MR.'ENGELHARDT: Mr. Chairman, would you ' ike Inl
33

~ '

g to identify these} as Staff Exhibit h, or would you prefe'r to

have them, since they are matters of public record and avail- -

21

*
able to the public upon request, just pass them out and noto

&- -

3 |} identify them as part of the record?

CHAIRMAN WELLS: I am inclined to think the latter,.a r

23
- While they are interesting in connection with this hearing,

I i
.

-
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.

eb31 they are not necessarily germana.
'

^~ ^

(~~ 2 MR. LONG: To go on with the answer then, as I-
fV~ !

,
g_,

_

3 remember the question propounded by the Board at the pre : ,

g 4 hearing conference, it was in rclation to- what assurance do

5
, wehavethatacharcoalfiltersystemcouldbeinstalledin,[

g this facility if it were deemed necessary at soE.e time'in the '

.y -. g ,.
_

7 future.
+ ,-t

. V ~?;
E {,

The system I am speaking of, which related to the] 7e
,

+ . - - ;q w-

c Turkey Point plant, is a charcoal filter system only it has [ '.
,

. '. E *-

.e
*

. . . , ,

10 no cooling' devices in it. It is stricte for the removal ofi if
( .A ,

iodine. .n,1.
yy

, i 'TJ ]
.

9

t:: Using this as a typical system that could be in-
,

;3 stalled in the Arkansas plant if it were required,.we calcu-~
_

.. __ m .
Bg

...

:, , ~.

.. ..

14 lated, , based ~on a revie'w of that application, a factor ofj' .;;Mq [
, ;y..c

three and a half for the reduction of iodine within the cbn-;;-g

IG tainment. This puts it in perspective, I believe, with the

17 question originally asked. "
,

,

CHAIRMAN WELLS: No questions at this' point.g

MR. ENGELHARDT: 'i' hat completes 'this phase of the
..

#

gg

answers. I believe the applica'nt has some additional answersg
.'

zi ,j. to respond to, and then the staff has some further questions

3 to respond to, all on different points other than this n.atter|
"

g we were juct discussing.
I

s !t CHAIR!!AN WELLS: Thank you, Mr. Engelhardt.,,
) .

'

3 I assume now that we have covered the responses to'

,

i
!!
H
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eb41 the. questions that we have raised in the pre-hearing ccn'--
~

!
t ?

^

2 forence with respect to the iodine removal. Am I correct? ?s

X J ,f

3 ~MR. JEWELL: Yes, sir, the applicant has covered u

4 all of those questions. 7Q
i

0j CHAIRMAN WELLS: Let ne see if my colleagues on;
,

!

0 ,

theBoardhavecnygrestionsinconnectionwiththemater#.ah..s
. . . . .;

y that you were Food encugh to supply to us last night. .'d tcv.
'e n. .,

.? ?
"

O Dr._Quarlet says he has already asked his.
~ '

s

, g |9
'

s
. .

, .- 4 [di0: Mr. Briggs, do you have any-questions? ' , ' ,
j

~ . .-.

10 | MR. BRIGGS: I ha:/c c' fr.c .Au?stions here condernh
^

p .:
-

ing the applicant's response, the printed response to .the [f,, -!h
it ., .- ... ... . , . ~ , , ,

"
12 questions this morning.

.

.

13 'As a matter of clarification on page 3 in the ? L
@ ~, . c 2,:, g

.+;
34 second paragraph.there,is a statement concerning an KSPP i.

,

. ~ j~ -,; 1
run in accident conditions and the measure of iodine half- N

73

life wcs 31 seconds. It says:10 :
, .

"
-

__ m
'

"These data have been scaled to the17

Russellville design and they result in an iodine half-- -

g

'l'ife of 23 seconds with .the full spray installed capa- .
'

''

g .

city operating." Y~ '

e,~, :.

'

How were these data scaled from the NSPP conditions,g .

"

to the Russellville condition?22 -

Q il
d .MR. ilITTI: 'Mr. Briggs, they were scaled using the3
il

,; h, analytical model basically developed by Griffiths and,

{ ;
1v' generally used in most of these calculations. What we did was,g

lH
|
, -

|

A. !

.a
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eb5 1 we took the ratio of-- The expression is the same exprecsion'' '

#s

| used on page 4 of the staff's testimony relating to this sub-2(
S ject and also the same expression used in Section 14 of the

,

(}) 4 PSAR for calculating the iodine removal constant.

B What we did is took the parameters, the physical ,

parametersofgeometryandflowrateandverticalialldis-a

7 tance af the droplets under ambient conditions in the respec'
< e -

facilitiesandtooktheratiosoftheseparameters.andI[.-O tive
'

-&, %:- -

,

0- used it to predict the value, the ratio of lambdas.we would;,;i
.

. q. . . .
, , ~

to expect and from that we evaluated the lambdas we would~ expect" <

'

;M
'** ,-

. ^
gg

- -- - ~ ~ . . . m . ""in the Russellville containment building.
. ,;. ,. . _

12 MR. BRIGGS: And the height of fall in the nuclear
,

I . . .

F
g3 . safety pilot plant is hou great?

,
3;.2 ..

@ n. ~ z- - . .. ...-.:,, y , z.

." MR. NITTI: It io l'5 feet, give or.take a coupfe[of
.

'

g
, .

- ;r. ;-:3;;,
*

.

+:,;

15 feet. ~ ''

; -
.

MR. BRIGGS: And the height in the Russellvillega

a
g7 plant?. .

l~
"

MR. NITTI: 99 feet. - l-
gg

_ .,

MR. BRIGG3: And so the' ratio of each'ithat you,
~

g
^ 'n.,~

j
, ,

used there was the ratio of 15 to 99, or 99 to 15? '
< -

,0
' - '4

.;. . ,

MR.-NITTI: That's right...w 3
4

MR. BRIGGS: In naking this extrapolation then, youL"y

() I asser ed that the drop diameters, the drcp spectrum was the,o
-.

same.in both cases? There is a value D here for drop diameter;
, _ _ g3

I .

You assumed that the drops wara the same in the nuclear safety'''
t3

I

_ J
'
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eb6 1 pilot plant as in the Russellville plant?

( 2 MR. NITTI: Actually, what we did in our calcula- -

3 tion was an attempt to very be very conservative. We feel 5:
,

b;

(]) 4 that our calculations are conservative by about a factor of
,

5 4. We use a uniform drop size of 1,000 microns in our calcu- j

lations and we used it as uniform all the uay down for th.e'9.0'G '

, c
t

~

7[ feet. And we don't take c.redi for defining droplets in the .|
1

spectrum and we' don't expect to hcVe any droplets 15o be much- [ ~e
-

. v,- ..

01 larger than'.1,000 microns.
,

, , ,

#~~ ~D i
'

-. .. . ,

la MR. BRIGGS: But in the extrapolation.from the,'

' "
_ 11 NSPP das~c.to,tha Russellville case, the extrapolation '

, s , w.

inf which resulted in this iodine halflife of 23 seconds, you
,

!
I

13 considered that the drop diameter rcrcained the sane; is thati
~

,y; .y, A
,

,

--. .<._
,

- g
to c v;.;.; ;g14 ridht?:: -

.

.

,

, ,

.
. .1- - ,. -

MR. !!ITTI: Yes. Actually ahat wt did in that E
~

3,3 ,
_

l

is extrapolation is that particular test is based on the same -

- .

. .. . _

17 | nossle that we are considering using in the Russellvilla' con-
|'

;g tainment building and therefore actually the drop diaraeters ';
-

'
.

~

' v v
as such would cancel out of the expression. We assure the'

-

- 3, x.
~

same spectrum and ue acsume it is constant all the way llciwn.
'

20

MR. BRIGGS: So the important numbere came out to21
.

'

be the flow rate and the centainment volume on the drop fc1122

O
23 i height.

1

,,| MR. NITTI: Yes.
n.

There were caveral other conee:*vativa corrections--so

|

|
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2
,

cb7 1 m de. One is w] correcter' for the diffor nce in d nsity of
.

~R 2 the atmospheres so that changes the terminal velocity some-
( )

'

3 what and the'other conservati.ra thing is in the NSPP the
'

.

4 droplets are relatively close to the nozzle and travelling

g somewhat faster than' terminal velocity and this would tend to

C give a slower removal rate than we would expcer from droplets
s;!. ,

#~

7 falling at terminal velocity. So we don't try to take any' .

A t.
$'c credit on that type of' thing. .

-,,

. >f. 1:: . .:r.

et MR. BRIGGS: Well, in the samo. paragraph it.says: ,
. '

?Q,7 s;-

13 "The iodine half-life reported in the ['fy'

J:
LaPStR is 90 seconds full capacity and 100 seconds at. ' f''.g

x' %%,A sr ,(v a- *,
, ,

-
, ;; . 3 *

half capacity." ,;f'

g
- ,,

t

One gets the 90 seconds and 180 seconds by ini ~.,'.31 a,, i o.
< ,,O . . vs r i

cluding*these conservative assumptionc with respect to 'dro'p;.Q tIg_,

{
- % yj

tn - size, is that right? ..; a" '

I.

6
-

s

i MR. NITTI: Yes, the 30 seconds and the 180 se.conds, , ,
.. , .

,

. ,.s .

' are based'on the fact that there is half the flow in those' No '

1.,s
.

'But they are also based on the calculations as [-numaers.,,

ad ,.Qe
. - m

24 pr<.;sensd.in Section 14 of the PSAR which assumes uniform | drop -

19 - w-

sizeof~1$000 microns. ' "''-Pi ~

20 *

MR. PRInC". . You have mentioned the uni. form drop
o

-

h size of 1,000 microns. What actual drop size do you expect -1
, , ,

for the Russellville spray system?,,

"0
i

' HR. NITTI: That particular nozzle has a mass-mean
m c4 e,

diameter reporto.,d to DO 700 nicrons and uhenever we have taken:--.0
, ,,

. _
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.

eb81 If you assume that the drop size distribution is normal'and:
,

~

2 you try to break it up into drop size groups and mcke the sam'e .

-
3 i calculations' and then sum up the total :cass transfer for each'

'

i

overall mads@ 4 drop size group, it apoears that "ou increaca -b

-
i

5( transfer capability due to the smaller drops in the spa . rum. |
t

I

c! So therefore we just assumed that 1,000 microns. C'

,

n. . m .

i
'

7 would be conservative and in fact, we think this is substan-
1

- ,

I :4. .-

a tiated by.the fact that we are reporting one-hundr:d eightyj b j
e,. p.' s/-

.

o! or ninety ' seconds and NSPP under similar conditions is measur--
{

. .

,3,~ ,, m,

~ ;;to [ ing-a much faster removal rate. And'I think if te refinel
.o '.:

, e
'

,

the calcula.tions to.'be.less conservative and more technicallF.t- ..s._ ,_ m - - . . . , , .~

3

n h. correct, we would agree much cloier tc the Oak 4.idi;e results %
,

!i3 nad in fact,' oak Ridge and the people atL csE conducting simz j _

pp :s
-

, a :c - . , ,.y ; .~ ,
,

l ar exp'Erimedt'sleel" that th'eir mathematicaf models are.|rAI6N(
,

la
, =.y .ep. v,s

, w
?. . +. . .x .

., ,

15 closer than this agreement would show. ..%.

'

..
1 - ,

'
~.

'

13
^

In any of the tests that have been ~ (MR. BRIGGS:
g ,d|. -| <

.

17 | run so far in spray systems, is there an indication that the- ~

! Is
drop size' changes with fall height? c .

10 ,
.

a. ,s,

3. ,
,_ ,~ j ouementioneh in 'here 'the nuclear safety pilot"plairt'.',3g

-
.

. .%. .,

and'then the containment test system, or whatever the name i,s~ 4

a0.,

.
,

,

e
f it,'Scaforth, I believe, having a greater fall hcight.

,
. . .

T
2's

"
Is there any information on what happcas to drop cire as a22

O '

"
23 . function of' fall height?

-

f
- MR. NITTI: I don't believe that thase experiments;p

b'I } in themselves are capable of resolving small chcnges in masc (g;

'
1

| |
'

.

4
.
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ob91 transfor rataa that might ba associated with small changa:

2i in drop si::c, but from discussions with manufacturers and
,

3| from our own' anal'yses we are of the opinion that the drop size
~

4 will not change much in this environment.g a

3 And I would like to point out a few things. '

,
-

; .

3 If you assuna that the drops arc 1,000 microns'and

7 you assume that the arca they are covering in this building

s and the flow rate, you would come to the conclucion that"these
'

..
,

,
. , . . , . , ,

Di drops are about -- have a population density of about 1001 Y[
| p ~.y p r.

to [ drops per liter, and this keepc these drops quite far apairt.#[ ~

igj And if you then say, well, ycur drop density in-
,,,

I
, n

-*.a
;

32 creases with population density, you would assume that'you '

,,

13 did get some more collision frequency but then, when you..take~ -

:4 f ~

1
. ~

a look at 'what happens when a 1,000--micron drop collidesjsith . ,34 ;

ny,

..

15 a 100-micron' drop, the net change is very small in the overall'
.

,

is ! cffect. The 10% of tbc 100-micron drop doesn't hurt you' .

t - W
much and the increase in site of the 1,000-midron drop is .'. . ,

:
1

33 [ negligible.
| ., , y-

g| So'whatreallychangesthespectrumappreciabl[iij
-

J

. .-

~ collision of drops of equal size or approaching equal size,

.

and these' drops'are falling at about the came velocity so
21

I

g! from our analyses we believe that collision frequencf is in~

general a minor prcblem or no problct, actually. Wa muldg

not expect to see any.g,m

b And in discussing spray nozzle tests withg

!

1

!

-
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'4 - e
s. .

eblC1 manufacturers, they pretty much told us bluntly that the drop,

(''') 2 size spectrum, no matter hou far you get from the nozzle,-
%! ,

a the measured drop size spectrum would be the same. ,k"

{ 4 Does that anouer your question? '

e,

d MR. BRIGGS: This is based on tests? ~

y,
.o

o MR. ?!ITTI: I think it is based on experience . j.1
~

,
.- , , ..

7 along the same lines that I had outlines as far as the problan4

. . b.S@,
a of changing the drop size distribution thoug). I cannot' say 3 4 ,:

.. ,:s -
.

.
..,-

for'a fact that this is based on a specific test'that was |y ,f.V :
~

e
-

n .p(C 1.

, T . .1, M.to reported or was not reported.

W$e| ~

-MR. BRIGGS: 1, gg _

- On page ,4 under rion-reactive iodine'd. 3.. - -g
a . -. s

e in the second paragraph'it states, down near the bottom of''?." i

.3

13 the paragraph that certain results have been obtained, and R y
.

,
, + ., q h w.,

w - }[7
~

34 Shen it'says:
,

, o '
-

1 ~ . :g
.*

m "Some of thase experiments have 6 %,-

.

10 observed greater than 5 percent non-removable [kd ,e
'e

iodine. Houever, these experitc.cnws were conducted I '

17 ,

under conditions that are not applicable to theg
< . ~ . 3; .

_

;
.

.PWR accident environment." ; E<g
.

.,,

What were the conditions that these were done under20

- and why do they not apply to the PWR accident?
21

"
MR. !!ITTI: In general, I would say that the value:g

O 2g above a few percent, 2 or 3 percent, were obtained under con-

ditions wliich were oriented more toward gas cooled recctors3

g that had an appreciable amount of CO and no steam and2

.
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'

,

,. , .,

. . , . . .
,

e

eblll conditions of that type or were PWR-type conditions but
'

2 altered to try to produce methyl-iodide by injecting large '}'{'p
' ''

3) amounts of m' ethane or organic vapors or somathing of that
,

4 nature. And we don't feel that they are really representative.~Q
S of'PWR accident conditions. ~.

. , ~,
. 1.r

-

So you feel then that 5 oarcent is' f ','
~

6 MR. BisIGGS :
,: g,

7 really quite a conservative value for the organic iodine 1that'
:. :;

.
- . . u. . ..

e one would have, fin the containment? ," ',[,3 i y '

!. : '
${yp G i'' '

D 'HR. HITTI: Yes. He don't believe there.isfanyj a S'-

, +.m.g .y'-: - -- - .

experimental evidence that measures the value as high a's [ d 7to
.--. .:

percent under any conditions that approximate a loss-of A;,i,;y
_ ;,

f-n wm. .~ - e. u .. , _

ww. ,

. ,

' *

coolant accident condition in a PWR. Q.f
Y

12

.:] !

13 MR. BRIGGS: Well, then, is it reasonable to assum' a

-; Jg4
"

v
. .;- ,1 . .. .. . Q. n z. . . a> -

OP.to. state that the. dose'th'at woul'd be received at the'' @i|p|;v
,.

.
~ 14

'

-:q~ . - , . ; - ,

. .nu.

boundaries of the exclusion area, the tuo-hour dose, or'the
35

. . . ,.

dose that one would receiva at greater distances over ,''; r

10 ~, eli'

, , ' .
^

lonSEP' Periods of time depends upon, one, the iodine that can'17 i .~ . .

| , 4

not react with the s'olution which is 5 percent in your case #' L;gg y ;-
.: ( _

..

and 7 'believe -10 percent inithe staff An'alysis' and, two, thel
10

, , ., ;+ y; ,

~*

rate at'y'which you can wash the iodine out of the containment?
.

. +
,.

.
.

.

20 n ; -

This then also depends on how rapidly the system
21

i

begins' to operate, the iodine removal syste-n.22

O I.was a bit confus d by the table 1411 in the PSAR-
23 y

That is the sensitivity analysis. I think I know what wasy
>

i ,

,

done but I would like to make sure about this.g

|

+ ,

%
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,

obl3 In the cccac 1, 2, cnd 3.it shows drop siza, fell'
'

.

2 velocity, temperature, pressure, iodine removal time con- |'

. .
..

n .
, .

,

3 stant, and t' hen dose. And then under " Remarks" for case No.:
,

t

Q 4 1 it says: +

" Operation of the reactor building spray5 '

,

s sys' tem at ma::imun building ~ temperature and pressure."
'

y -- when one'got c' dose. - ['

,tA+, ..
, ,

,. . , ,

a .And then it says under case 2: 1... ..

' ~-

.

- 4 gpSpr- 1:

0 "0peration of the reactor building spray j c,0.,.

;; y,1.~
,

.n=
.

; . y p'

to system after partial cooling, about one hour." .U 1 y
s s''*

W-;.Y.L I
_ ar - -

| And then under 3 it scyc:;; m acyam,.p . ,- - .

"

12 " Operation of the reactor building cpray
,: .~

system'after' cooling at ambient condition." ; , J '& p~g'
'

y G,3 .,:. ; 3 &.

14 -- which then must be;some' hours later. - "' " ,' C|." .1117 3
, , . p ny 3,

-
,

,
,- . y

Are th'oce remarks really not what is meani? . In ' y'

10

n[ other wordo this implies to me th&t in case 1 the spray |
~

, .

,
,

j . 1
^

37 ,| started immediately; in case 2, the opray ctarred an hour c '.
|

,

.

later; in case 3,'the spray' started sevaral hours lato'r;
'

fg ,

- .-
. . . .: : ,

10
. .MR. NITTI:fTNo, that is not' the' interpretation' thn: '

. I

3:. -|4

was intended.
20. . .,

,

.,

What was intended was to show that the atmosphere, |'
., 9- ,. j

the density of the atmosphere in the containment building3,

O 23 h,
,

affects the doce tnar ue neasurc and we made our evaluation i

_
.at the peak te.r.perature and prescure, but as the pressurc

-

g
,

j i decays, our masc transfer rate chould increase, at least ing

i

.
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eq,A *< , _ 3.

:. s,
i

eb I !! O'Jr C&lculati mS . *f.
<

6i 3 ila u
e

21 Ac I:cJe vary c:n2er/ctiva Eunu'tprions en - ths -,.
;

~ ,

a-
- 7 -r, . . , = , . n

-ex. ..
. ; .. ..

d O c Im, s . . . C. , O u 6.1 0 3 .> S h. ,J w,. . .k- . . - -,
% *.> . ...- m wc .~. q. ,-<

i

'a

< other uarf s , we ass tacd that the atn:,2phea ;cs air. Air is.IQ
(

1
. . .

,o

S; ac n;e r inan s tcma-air n .r.:tre s c.nd. hic a ir..er t c~ crans- Ii .

i

4
d

.

i. hse calcula?a higner tasu :ranspc.r c e:cis '-ini;. - .e[ port --
.

!. .
. . . . . . l..

* * '
It . "'

7 i, rions ucre haced on cir. A .e

I.
fp \'-

>n - . , .

r
2704 licw thera are more-- OEML has dive:.c p d a' con d V

.. .u,:- w
i 'r. ,,S- ,

~

.(x#.Y'G 'r %" 'jd
c }} puter code that calcu:.n7es the physical properti: 2 of the;m. ?'.

^
!;

h ~

p . * * ,t f.'

(g

:: [ atmosphtre .:.cer. pre is-ly ard if ne v.t the r m code, thesV. M,
. 4

, erap

numbers could ha higher rocc e n re.tes 'asce :s t. cfthe2.oper',d,etd.6

n (Y . . .-
. .. . . 9 a s.p.

a der. city of . ths ate:asphere and we wculd havn J ouef doses. s 'te;
d

l In otner ucrdc, the doset th.'.t ne m ld met.sare would !se
- -

h
c e _g

j .
.,.

' - r .cw
*1 cicser'to'the 54 as,shosn.'in cace 3 as. compared'to: the'varns?, Yg,3 ; - c

t 6

.-[ 'U g< sE
..a.,
*-

,

,d _

,- - cf 53. 30 this ic tryi d to shoJ Jhc-factthatuowereticciid.t'

,
, , .

. . ,

t . - . . ,

carve:1vo in evaluatin,; Ine n: as tr nsfer et the pea:. tampere..i
ip, s_
1) . . . . . ..
.u. . *

.
0 ,m. . m.- . .d ~g.. ",s s u n. a. ..

. ~
,,

.*

f- ilR. BRIGOS: I'm af rcic' th: tanic didn't . ake thinb<

D 1 D' J

j . _

s- .

;t
very cicar..for'ths reader, at leas? ;ne reader. .i ' ' . ,

, ')
,

-

.

. n. ,

it

4 Ubat was <bne Nrc was to assums in casa lithat'' ,"
s

f t' - *

p,' . f-
the tenpcra;ure and Ori p"ec :r' e in thc c.2c.- aincaI.t wera - |,

..: .,
p q.

2D.5 dsgrecc and 59 pci, and eta then pts a velocity of. * -
.y ;

--.

O,t
.,

:. t. , .q .:.j 7 -s . .. , . 4. . ., w .a. m . .p m. . .. -
.

. O p O e .4. J.C. o .a y.3yy ,4 ,3-
, v c. -2.<., e, , , o... . . . . . . . . s m --

c.,.,> g, .

e1

I-..
- .

.! l,

$f'
.

.

k

.

4 ,
h%'*

I

l,

,

i I
_
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BLOOM 25 '

1 And with thct volecity depccition you got anras 1
|

2 iodina dcce of no rfany rou.
}

m .ima ,i And fo? case thrcio in fact you calctinte.1 that. - s-

,

[ 2
(g 4 j 1:? the tcmparntura coro culy 100 6cgreen and the precaur -

r3 : _..

1 ..

Uj is =cre psi you ~;cn3d got u dere:2 ticu rcto cf 11.55. And; . '
,i

ch you nssuced that- at scrc tine the oprays went en and tin ~ ,.
e;

- .s

7 depositice rata U2s 11.55 and thou ycu got an iodino doso i '

,

; .gy 1y
C .of co rony ren. ;S } e

t n ' ' %.<
..r ,i ,e :;

., ,

Sh '7c11, I thinh it night help to chanca the ~ !6 ~.,. . #"
t

;b9g q;_
. . *

'
t v

10 ,! : cr.nrto a 'little bit cu the tah2.0 ~ ' ' * ",

f D_. 4. . .

'' ''. :l',
it . 1IR. EGELIIAEM:, .lL . Chaircen, on the ancro:- . , .,, 5-.1. -?i , ,.

.. a.
i

.

,s. m$5 .|
''

.V ;
12 that t!:s given juct a fou nonenta n;; IIr. Long han a

.

. p':
*

,

..
4 .

m |' cicrification point -- soll maybe not clarifiention ~~ but, 4.n,.. J
- ,-

+. . . : w-,

, ,
' 0 -4-| t- .v. ,4' 4. . * l, .,

to i uhich right to useful at thic pcint before we go oa' .to
@. , %j.F.. -

,
-

E,! *,'* e
;3 - co 0 thing oica. , ' . '

'

,

q
s

5
W d CUAI2i!Ali ULLLS: Mr. Long, r0 would be glad t'o- - Tt,

o y .,
e

,
p

. .

17 f bear it.
.

f
'

-
.

- .c . f ,',
im.,LONG: ' Again, I will trito uso:cf :ay- ' . ". . 7 eto ,

.

".
-

..g ,mx ,

m Turkey Point suppletontal'cafaty evaluation that vic, k-ei,<y
"

- -

.,7
- . - .

20 |- hanCcd out.
, g. \..

I~# ..

,a,

lP. Thc: queatica enzo up abcut the expericca0n1 datn :-
.

-

i
-

n, that they falt vere net reprccentc ;ivo c2 prescuriced . g
, Ih !! - I'

h'; Cater conditienc nnd you will find attnahed tc the Gupplo- 1 '.3

I
n

|, 't.:anM1 ca:2cty evaluation an appendiu of litcrature iny2c

b9 kU[ ciuding the conditicna 2cr varicus tcsts cnd t30 necunt of '

!. .

'

e
a

, i

1|.
Y .4

.s

_ ^[
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~# ~ ~3 organic iodine naasured. The documents, or at lonet scr.e
,

( '') 2[l "
of the testa that they c y be referring to, I nn cure are

3| .;. ;, .v ..

i included in thic lict,
,

,

L .
,

.

@ 4 |' Saccudly, = tarting on pago 10 of thnt capple , ,[*

.. z w

3 [[
,

contal safety evaluntion no prosent our rencens for using a
n ,

t a. w

3 !, 10 percent non-rancvnble iodino in the contain:ent. This
r
.v A

7[ is our justification for the uc3 of a 10 porcont value, .[ [
i >

t - > J: ..

3| CIIAIR!JAU WELLS: Thank you, Hr. Lcug, -

, - %,;;a,f
[ . 9 :y

| 3mdDRIGGS:. In the staff at:1ycin er tho stafhEi ('0
, ,

'

V
' -. ; t;,' Gk; y ,

Z : nomo on iodine renoval by spreyr thore is none -discusclon:. AJ j
.

.

|
~

2Mj j.,.

21 i c2 the drop ci=o spoetrua,. .Could you tell n? chether the O..,'$.$,
, ; .

.
# ,f ie

sita spectruu that you uce in your calculaticus is ' .;.;;| }M :

WA; t

D ccoontially' the a:no na the applicant ucc3 in his? ,)ff' ,T S
lg %e'::. - ..-

hjfEM ~ YJR LONG: An I understand it, no it 'in not. _g cy n.
r

( .
--

_

j !.tR. BRIGGS: I'he applienat rzec r.n average C '
'D

,

y.

U f si=3 of n~thousand nicrons. And what docs the attff ucc j
t

'

i t..
.

-,
.r"

17 ; for its neslyclo?
d .e: L-
'|- p. .,

D 1, Ifft. LONG: We sta:ct off with -- I am not cure c,i c, ,f.
,

,

i . . . . %hg? ' 'r;.

D | 'of'tho'actenl'nicro icizo nunbor. But then no apply a 7:M N

! pw.

10 !, 10 percent value -~ I believe it is c::pinined, I n= tryiiid
,

il . -

n .
~

21 [ to find it here, j.
6

i i i
22 ' la. BRIGOS: It is en p;ge fivo at t'.0 bottont

h .! -

23 '| cf the pago, - |
^.

.

!, I

f |

U h ' MR , IEiG : tic uco a 10 pcrecnt Inrgcr - this i.

li |
- . \

E i' is the goccotric mann drop si:ac dianctor, And than ua
d
!!

Ni
_

|
-

'

_
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1 apply on top of that a standard donation of one and a ''
'

, ,
.

5 ) 2 knif which 'cho applicant does not do. And because of this 1,

's' y , , _ -

0
| 40 fool no are conservativo by at 1 cast c 1'ceter cf tro or -

-

1 :

''h 4 noro over whnt the applicant hec done. .I
'

G' UR. BRIGGS- Using theco nutbars uhat -- oh, loti's
, .

c cr 0 -- uhot iodino half-life Uculd you calculcto for this .;,

7 cysten. -Do you happen to recall that nunber? ' , . ,
'

%s o.

a E1. IEG: I an afraid I can't give you that .f a;',

3;. - 4

. .a a

3 ancocr' hare directly. I canno't nanc it., But I would have .. __.
.

,:
~

i,
to call htch to the offico. l19 .

1 . ..

[ _ El. BRIGG3: ' Uo11, now, let'a soo hero. In c. ,v. / ;W-11

'I:t., ,

; s

"2 | cching your calculaticra do you norre.117 cniculato thoso 1 -.

i4 .

l '
-

@ half- livoc, ,c:' .do you sonchou trans1nto thoco half-lives}.]!a ~
. . .

.

. , s,- v - 3xy. f

into mxiraum"iodino reductica factorc that ycu refor to' fyt.y'- 1M
|

. e.
. ,- 3.

,

iD ;- on'~page eno?
. .c. ..

. MR._LONG: I havo cocn calculatienc thnt have_ $j10
- , . ,...

!7 been rmda. 170 do actually cniculatt ito lacbda chich
#q

i13 was reforrod to earlier and then convert that tn n doao _,,. , j
'a-v. : . , . ~ . n: n

la reduction factoi which is a matter of trancrosing it frcn ? V 2-
c

T 3
-

.4

10 the incido of tho; building out to the site boundary.
.

~i

21 | Thic vould bo, of courts, the function of the
i d

*i? h -cactor cito.

@ 1, iE3 !!H. BRIGGS: You refer to exprinental :.coulte in
a
o

T'' .

L3 I- Cection oix here on pngo cin. There ic reference to

W. y '

E[ cuali scale e'rporinonts in ti:0 'J3r-P incil:>.ty and then to.

l'
I .

i

|
-

-

.

! )-
'

_

w
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ras 4 - ''

t the tests in the CSE inctallation at Entello Northriest. -
*'

.

2 f In the CSE installation I boliovo it indienton that
-

. .

3 during the finni apray period the observod half-lives for
_

J

Q 4j renovn1 of olo:nontal iodino voro considorably longer than

d :r.-

c] the cnicuinted values, or rioro longer tSan the eniculated ,

i .,

0 valuoG., -

' . . .
'

,
, .,

.x

7 Do you know whether they r;ero aufficiently. . .,
,

a. ' ": E
long that one would be concerned about the perfornance of;,4 [o

,

c,,,
.

.

.
.

D a spray systen for containnont liko 'nurnilvillo if tho . *'fD.g
Y: Vct

to
.

caco cort of ccnditiene provniled?
'

.? (
l . ;r }:3 ;

?
it ,. _13. LOIKi: Cffhand, I cannot renonbar the . [g f_,,

||

n j{ numbors thencolves. I have honrd then prosento'1. I would '
L .

:s '' any no there ic no concern over;this at this point. . 11yj jM,4
. XQGQ .-

'

.

undcratanding of the CSE o::poriments, particularly tho,7,j[, E-
to.

"., m: ,,

. . .. a. -

E one referenced here is that thoro is sono questien as to - |
,-,

t'
. , ,

- e
10 whotho or not the locor portion of the contninuent which - ~

: i; -'
,

,

' ' "
ri r is coupartsented uny cr tw/ not piny a pa:?t in trapping 7

h I
*

,.

to the volunes. ?
..,

, s'.. v*- ; " '. C; :'p-'
'

-

. .
. . .,

to
,

'And thismay bnvo caused erronoons concurecou.ts f3 y
x }. ;

. ,1
,

20 in the particular experinento. That is one of tho
_

21 cxplanaticus. The other ic it nay be the for:.tation, of*

f
i F

22| crganic iodinos.

O
23 !!E. BRIGGS: /2ro tha lower conpart:aento, or the

24 1c' lor parta, c? tho Euscolivillo Containnont - nnd thesei
!
4

:D j nro the inrgo contninnanto - cocpnrtmented in a sicilar
t

i
il

'

.
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"

rm 5 .

I uny? In other wordc, they hnva stena genorntora und '
-

2 compartuents for other types of equipnenE. Are they nt al'1' '

4$3 cicilar to the OSE? N,

.
-

4

h 4 E. LONG: I na not curo I can cny they arc 1,, g
,

5 siniinr, but I Uculd think that the conpartnentatbn of ?e

|

_ho CSE is nera definit'e than the reactor design because; giG ti
, :.,

7 of the secondary shield and the way the prittnry envity .Api: ...

~ _

w :py. s:<

opena to tho socondary shic'd nren and then to the upper.- M; t8

-
4 -

-
. . . . - - . .Lyg c.

0 containncut volume. "; gsp;'g-
,

,

n w e. : -.

. - a'.s t"T
13 . Althcugh it is not -tkat .usiIstrucetad that you

,

k".f 7....'-"

1; q could. reallyfany ono is proportiennta to the other.'.. , y A.
.:,;g

10| E. L'?.IGGS: Is therc continuing progran of. i; i. .

. n.

! d g b L :_,

13 study n , the CSE i tallation to try to recalve th
,

- - '~,,i?M}d.
' " - I

"

to questions?, ., ,

. .
m.gn, y

. 4
,.

"3{ ER. LOIsG: Yec, there ic. >%. -

i t, - . ..

13| -

lIR. BRIGGS: Gnc other question. On the organic u.- .

+,
-' 1

17 iodino it uns indicated under itar. four hero on pego eight ' r

*
,

. , , -
, ,

18 that the renovn1 capability of codium hydronide'could p' /

9. . 'Y* ' j - ,- - J. * % -

' '

' 19.;- potentially bo 9nised by tho initial'surfaco activo rongontc7 _
<

7 ,

t c c
v. 9 . g 'i *

1 e..

20 Ent is the function of thoce rengento in rc=oving organic n

'

21 iodine? j
,

|y
22 ; ~ hTt . LCNG: I 23 afrnid I can't answer that, for i

Q r 8

thatisctrictlyastntenantcadebycurpeople$he23 *

i
i25 h preparod thic ~ ctatunent that deal strictly with chcuistry

,

andthktisnoteyfield. And I cannot ansacr the question,23 4

!
i
i
! .

-
~
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1 .,

3,,n.
1 sir.

..

p-
w

2, PR. DRIGGS: Does time applicant's chemiot hnppon
^

$-

. , , . 9
3 to know?

. q:,

O ' r ~:4 ten utrrr: ve11, it ic =7 unacstandins, and 1 '

b think I am correct, that the major problon is that Y-
.

y
.c 7, . ,

6 methyl iodido is cuch icGo reactivo than c1ccontal iodino.g 3 c
s x .s

7 And.ovon though for Runoclivillo we used sodien thioculfato, t 1
-p,?Qgp*

, )[9 .%Q8 thoro is ocno mecourable removal rato and reaction 'ato
. ,.2..-e
; 2:q.>;yt }z

9 with'co'thyl 'iodido. Tho' prcbics in general, ac poitit'od L4 A+ g% p.

4. .W.:~ 9; 2,

cut there, is moro noticcabic in codium hydrc::ido in .that ' ."$m^n10

. . . 3, , ;. u,
.

11 the liniting factor to casu transfor 10 the rosiotnnce . i.COsin

;!jsV-

12 oncountarod ir the liquid filn trancport and reaction viithin ;;r

-i k+
13 tho. drop, though the renction nochanica is limited by , ; g|g.y.;;, .

> w.n. w : m xc. . . . -
.

14 procorses within tho drop. ( J$%g,~.ASV
.

''

,yt:7 (t,g-- :~ -

. n . ,S :.15 And it is the opinion that if you can omploy
. ' / ' , N:-

.

-
-

.

avj.'
16 the uso of a surfaco-activo reagont that hac a reactivo i.,.,fpfs ,, : . f/3yg,- ,

' ~g ;
17 grcup that can react with nothyl iodido, you vill e

.

, n.
.

.

..
-

.
18 olicinato tho.resistanco, you will bypass the limiting '', hf;q- ,

. . :
.

s -
-g.s.

19 stop'in'the masa transfor rato, and thoroforo, have a .- *;, .

.- . 4 o . .m,,

20 ourfaco reaction on tho drop. And thoroforo you rili grontly . ,-
. v

-
.

<
,

,
+e

21 . onhance the abcorption rate of ucthyl iodido, or tho
- :a

22 apparent abcorption rato.

G 5
23 f.m. EnIGGS: The ronictnnec wi ain the drop

24 being a limiting factor, ic thic the caso cf nothyl i

~

>_5 iodido absorption?

y
a

.*.

.g. , . E -f
e :-

_
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- _.y
1 sir.

" ' #
-

_g

P. !JR. BRIGGS: Docs the applicant's chemist happen
,

| s %
3 to know?

Q 4 MR. NITTI: Uell, it is my undcstanding, and I

_

5 think I am. correct, that the tajcr problou is that -

'

O metipyl iodido is cuch less reactive than olemencal lodino._. .

7 And cron though for Russdiv1110 wo used sodiun thioculfate, g:

.

. . .

.
. ...%,. E b

8 .. thoro is scos monourablo removal rate and reaction rate ', ; 'n@
.

.s u _.
-

,
,

.y. ;-

9 with nethyl iodide'. The prcblem in general, ac pointodi' Jl W
out thero, is.more noticeabic in codium.byfroxide in that,., 2,. Q.,

^
. ;, : .

10 - n ,j, 3,

t
'*"w

11 the liniting factor to caso transfer in the resistanco ,,. s,,.6
. , .

'

. f. , . ' * '

m, i

12 cnccuntorod in the liquid filr1 trenoport and ronction within n

- . q#..:the drop,y .cugh the reaction nachanism is linited by.-
.m - g;y v .

'12 th ' -

,. . . . _ . f,;w _. .. - .r .

e . .t
,

,
. -. . .g-

,
~ f A@ *^;
,

14 proccasca'within the drop. -

'

7
-

.
'. -

.
;

,
..

And it..in the opinion that if you can employ N15 i

. .

theusoofasurhace-activeroagentthatbcsaroactivo; ' *I6 : v.c
. ;; :- f ?i.:,

,

17 group that can roact with nothyl iodida, you will *

,

'

18 elininato the resistance, you will bypass the. limiting' ' ~

-

:',_
' -

r., .
. , . , ,,

.. -.

19 otep in the cass'transfor rato, and therefore, have a ;.3;
'~

,

. : , - - -
-
_~ . .

20 surface reaction cn the drop. And thorofere you will grontly -

21 cchanco the abcorption rato of tothyl iodido, or the
. c

12 upperant absorption rato.

@
23 ER. BRIGGS: The rocistanco within the drop

24 = being a limiting' factor, is this the caso cf cethyl@ 1

25 iodido abcorption?

'
-

,
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'

res ,,, L, a; . n -

'

A ~ s' ..y _, ,

.L
1 ' HR. NITTI: That's corrcet. ~. ..

-

|

2 11R. BRIGGS: But not in the casc of iodino
'

-. ...o .

3 abcorption with thioculfate? Is that right?
i .

h 'I I MR. NITTI: Well, it ic definitely not the cace.

3 with iodine absorption and especially fcc thicsulfate. With
, ,

G I thiosulfate the reaction is ctrictly Gn3 phaS3 limited.. . , ,), .

. . , _.

7 As fact as you can got the iodine to the surface of the' V
> .. .''4''g. ..s ' . J

' , . e -s 4. .

0 drop, the reaction oc' curs and iodino io absorbed. - %a|;nr.24,

.. x.
,

8 - 11R CRIGGS: .But in none of the analycos does .[4 -;;-N ..".

., ,
-

': m. .

.

10 one depend upon renoval of the organi.c iodine? Ic that . 4 %.
.

,

_ s ~ . _ .-

~. - a >4 :..
--

.

1

11 .right?s .' %.;JQ _m . a, . , ~ p ..

. , , .
- . _v ;:, .;

end 25 12 LIR. IDNG: That is correct. - l~.
~

, :. 1

P'N^U 2-13- - V,
, -r :w a~,,

||%. fdf,]** * " W
,

,.g ; y _4c q .;
, . _ ,

, s -- -&>.- :s _s , ,
,

,< ;Ss-
Y"'
,

ta ~c - ' '

< ~ ~
*

,

, ..;"T h 'w*f:k-s'. -, .
- s,.,

x 7, g,
. ,

( ' h , ,,1[.%
,5 , - 16

r:

I ..

; . :-
13 ; - .e.g. ,,

|
'O c . :,- .

. _ . - 4
_/ .0

f ,' p . .
'

!

.

IO ( ,
,

: 4. :~- q,

' .
.4

. f .
<

,

> - ,h'', . , q*.,# ' . ' ' ^/

'
,. , , .- , .; :3 -;g ,

_

*
, y .

. * . ,
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,

,.~

20 .
,
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.

*

e. -) ,

hI

| + 1 i
! 73 }
i

4

+

*
~

1

a
#

'_
i

.

| m _d



'

b49'

m.

~ r, - v:~
*::i<i'*' * i , . .;; ;.{F ,,

' '

. n. .x

26/wb1 1 CHAIRMAN. WELLS: I believn, gantlemen, that com- ->

~
: _

2 plutes the line of questioning that the Board had on the f
. c' ' ~ a:

No o'hers ccme to mind.
.~~ ^ . ,

.

i' ,. f.3 iodine removal. c
a. .g

'

q Lot me' restate what I said this morning: We are- ).,
,

w/ .."-

;3 , deeply grateful to both 'he applicant and the staff for j +

.-J
. . .

-

responding to our requeste, and for giving the documents '$ '-

3
t n. . sc o g.
I

7[ and. permitting us to have the opportunity to read them and,.;}
,

.
^ n t G. .;., s., , .

therefore,toamplify.therecordbytheaddi_tionalquestigns][o-
" Jhf. E
=.. g. .Mi $_g we have been able to put forward. .- _;

.#. ..

' Mr'. Jewell, would you care to proceed with the;" ,D;- ;F
- ..t

39
,L. x:

.

,

answers to the other questions? ^'

t Ah. x .
. ., . % . gj .4 ,,_.-

~| MR. JEWELL: Mr. Eolmes, the Board has indicted [ 4[, , , . .m.
;,

I .. 4 '-

i an interest in protection against ficod. Would you please W.pj.cg
^

. . K'$W ^ -'descdibe bow thd"planti~ wil1 be protected 'against 'an unlikely'E*l;~ ~. ...

g'
'

~- -
. ;.q[ .g , |3h q 3

flood which mig it occur if 'the failure of the'Ozark' dam-1 T.;. . .

,a. , _.x
s

; .

-

' Dwere superimposed upon the maximum ficoding?
. \

.-.. ,
s . , ; : e *: ,(. .

!. MR. UOLt4SS: The Dardanelle Dam is designed'to . if
'

, . ,
i.. .,

diccharge-900,'000
10 i .

cfa and hold the normal water level at- - - .

,

hg 3-

.e - . ~z .'( 338 feet'.. The highest' cxperienced ficod he.d 'a peak; flow;;g ,y 7.

.

*

ms i~ .
. . . -

~
'

of'683,000 c s. The manimum probable floed flow is 1 00,000
*

0c

ef . A fl d'of the magnitude of the maximum probable flood
d[ .

,

2.,'
,

n

d would be forecact about five days before it arrives at the j
"

. . , ;

I~q -

.s ;

..; f,j plant site. A maximum probable ficed and the simultaneous*
,,

,

!I.

ji complate failure of the upstream Ozark dam wculd result in, , ,

fs . . , t.

a maximum elevation of 361 fect water level at the plant site. |-

-
\

i |

|

g *

p :.

d
,

- |
-

,.

w ' '
t



250 * ^'-

, -

-
, , .

,-

sb2 1 Th3 plant grade elevation is 353 feet. The maxima ''

' x'~3 2 .1 probable flood would be eight feet about plant grade for' ..i; c., -

/
.-

; baiA
...

,J| two to about'five days.2,
t:
- g

. -

4 [I During a maximum probable flood the plant will be 0

,. .,

.'
D ""

j

c shut down. The early forecast will provide anple time for
., ,;

'

f.3 g .

us.
a precautionary measures which include the checking of criticak:

. . a> 1
,.'

-
1

7.
!

equipment, power sourcas and fuel,and sealing off any ;j , ' ' ,
. . , e. ,

9 .

g. opening in the flood protected buildings by waterproof ^ddors.f 1, .. s e, .y: ps. ,

r.r ut- 4 3a s

,3 'and' covers. Only :a limited number of inspection and r2intenSJ3 2
, ,

#
n[ 7xy

. - . ,

r O'2 '. ..

0 ance personnel will be required durino f l. cod . M. i'

s - n.

, ,
(-

11 Doat landings will be possible on the second flo'or;
.

'

._. - m w-wg .n._
3. .,

of the administration building, and the roof will serve d .d12 |

I. . m -

!
~

'
33 ac an emergency holicopter landing platform. -5 ~ 3

'
- ~

~ ..
. v.pfR; ,

.

-, . . . , .
,

, e gt . .n.

3,; rg' The distance betueen the plant and the unflooded M 'f|
" jyp Q S Ot 7

- '-,

,3| shore'will never be more than tuo thousand feet. % ~+ " .y'.
e.

. . | f '.
;

_

The control room and diosel generators are loc.a,ted ~ ,}f
- e

, .

^

..

;7 j above flocd level. The drive notors of critical service ;"

s
_ w

g| pumps yill be mounted on flood protected floors. All other': [
|- / - : X::.'"Clas's ci equipment in located cither nbove maximum.probabh %.Hi

'^'

.. -
.

.-

HID .
- -

mf;e <
.s.

^
q x- y+4. -

flood' level or'protectdd by essentia'ly watertight Class;1; - ,

g

structures. i, , ,

.

ns. .
The effect of aarimum prohf.ble flood on the contain ,

'

g
.. t ,

.''

g [l ment structure han boea inveatigated. The containnent is
i

.. {| inherantly a leak-tighc structure, cinos the 3'9" valb.

..

d
g !! are pre-coq.ressed due to pre-stressing, nnd the base slb

.

4

e

.
*

t



x --

..

-
' 251 ,,: ..

< - . . ~, .: .~ . , -
'

: s. .

, 9 .'"

'

.

- :-
wb3 1 is~nine feet thick.,_It is customary for concrete' structures

.''

2 abcVe grade, the crterior walls belcw grada vill be treated }
p ~, : # . .w..

S with waterproof coating. As a secondary p ecaution a y
1

{ 49 drainage system will be installed behind the containment ;
nk

5 liner plate up to floed level, and pressere uill be released 7 %,
. s; .

'

_s -m f, ,
.

, .. +

si by this systeih'. . W J1 1
., -

+:g .

7 Any coepage nator collected by the liner pla e..y 3 e
^ ' :

,
_

%,;.hb y.
drainagesystemwillbegravitydrainedtotheauxiliary$[Q dc

-

:r gM Y-
,

-
.,

9 building. sump. [The sump' pumps will transfer the se:epage;g,..n+, .. |.Q 'qf. .,
c c

, . .3
.

. . c N_ u.3; .; s
,

. . . .

.,x s

to water to the cican wante receiver tanks for emergency storagt,,, 7
- - ,,.3, w, .

a , ::>:. .i, .

n Water stops will be installed in all construction joints g g.f
c. 3g.y ,

' 'u below flood level. 'h
h , . 'A

';3 ^ Thd weight of the containment structure is aboit'N
-re

.

;..xL
,, c y . . n Nj.

-e ;V pM4
. -.

14 100.million| pounds. The bouyant force during maximum -i jj; g :.;
x 7,.- - > - ;g ;+

:s prob'able' flood'is about 30 million pounde. The factor of ^''[
h . ,a

to . cafety against floating is 3.3. sj
d -

: ,I
.

n ,

i .
4-

..

,- . .: ,

1r ' Wall' thicknecs of the au::iliary building belev '|4

: tr \

g3 flood level will be a minimum of two feet. All outside ,1 -

-- .
, _ . ..v. . ;.c

.
, .1 , %

-

gl .

.

openingc1b' low 368 feet will be provided with~ water-tight'./ 4a <
..

' '

v.i._.
,4 e ,

docrs of liatches. Water stops will be installed in each'' ~ ]|g
.-. .

.. r . t

E construction joint. If loce.1 ceepage occurs through walb '[g.
!. d
o le

2', U it will be collected by the cu::iliary building ficor drainage
,

h N g
a? system which discharges into the auxiliary b1ilding's cump. -W

o
a

. p |

21 }3,' The sump pumps Vill transfer the coepage water to the clean
,

b3 vaste receiver tanks for cmargency storage. '|ii
i

I i .i.

,
. .

..

.

_

: >' J ,

"'
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-
, . , x 4: a_ .

q.-

ub4 I The weight of the auxiliary building is 77 millIo ,

2 pounds, and the bouyant force is 44 million pounds, a factor
. ,fe a.

3 of safety against floating of 1.72.
_ w

O 4
4 zue=e vili aot de ear crc == coaaectious detveea,

S the drainage systems in the Class 1 structures and any other-
:

8 area of the plaitt below maximum enpected ficod level; there- 2,

7 ~

afore the flood wator cannot enter the Class 1 structures by
. ,

~
'

.. _ S -{p.: i
8 backing up through the drainage systems. . p $2,

_

'

9
.

.
- M |L. . .

-The diesel' generator emergeny fuel tanks and the -b
4;. ,k 6:

~

;

IG reinforced concreto compartment houcing the c 1:an waste :L
::,

. 3~ s..
, e

il tanks will be anchored into foundation rock. Part of the in-

22 take struchtre which houses the servics water pumps will be . , ,

13 raised above ficod level. . Our investigations into thh. ,[ ,:;t..:

. . .
. -

.. :. . =: . y. r yy .
. .

natureandcharacteristics'oftho'maxinumprobable"floodaildD.
--

14
, -

- ,.

>

._
;;, t

13 the extensive precautions taken assures that in this very
1G I unlikely event the~ plant uill be safety shut down and. wills

\ ai. '

|
,

,

17 not present any hazard to the public.
+

~

10 - .CHAIRZiAN UELLS: Mr. Jewell, you may proceed'to'the <.
, .

. < - ;w :
.; .3

, ,,
,

.v,-
19 next item. ',

*

'n

'~ ,

'~- -,

.- p

20 ; MR. JEWELL: Mr. Chairman, that ccmpletes the

I

. ,e s-
1.,

21 | answerc to the questions which vera directed by the Boarl
; - 4 ;

I to the applicant. I22

Q I
|*

23 I CHAIRMAN UELLS: Thank you very much. )
1

24 . 'Mr. Engelhardt?
|
'

25 MR. ENGELUARDT: Yes. We have two questions that

.

. . -
$
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,

'

,

. ,

Q,~ ;'m
.

,
,

s.?
'

wb5 1 were raised by the Board during the pre-hearing conference
~ 1-

I
. ..

(~]J - . a .m.g2
-

and a statement from c.yself regarding the matter that the'
'

2
,

3 i Chairman expressed some interest in. So, if I may proceed,

't

Q 4! I would like to dispose of the two questions that remain i

a
5 . outstanding, and then we uill get to the stat:ement. ;'

'

: -

G Mr. Check, during the pre-hearire conference the -

y Board directed cur attentica to pages 17 and 18 of the. Safety; .

.r.xm
Evaluation'inwhichwespeakofafive-yearperiod-before[ff.'$,.g

et>-. ...

. . ,
_ 2-h

'

s| radi,ato'n effects become critical in the cressure vessol.,. and?'.~
-

.. _ - - .n_

.y -.

g I then indicate thex there are means to mitigate'the consegunce"s'
. : . p.+

f such failure if.it chould occur. . %;;g N.11 ,
;

,
-

,

- . .

b ,The Board requested 'that we discuss this matter of-
.# .

'

g
h

'

.::

13 ] mitigating thermal shock. h.t@ .x-?~'j,,'K.xw, .> y, r ,, c'i b ,|- . , , , .:1** m'

'1 Would you respond to this inquiry? .=g 9:4hP .'
'

'tt (y
-/, s: ..

. , , . q. _

,. - |-;ta+g.
,4

," . .;

w[ ''MR. CHECK: As the Board recognizos, the chief g
I! ' N, ?.?.

r v
g concarn regarding thermal shock is pressure vessel intagzity^ -

~
~

$b '
,

, ,

37 ( follcwing the injection of amergancy core cooling water,
i La-

The recovery from the loss-of-coolant accidsnt on a PWR, a.n _

.-s % . .
. 7 , f9.

1 *|. predicated upon covering the core with water.:
19 .

. 29 ',.m
._: .|

__ %
j j |Nowwithregardtothermalshock,weofcourseare[ '

,

<
-

, j hopeful'that the Ucrk currently underway by tha suppliers of
.

,

.. .| . -
s c ,

-;
.

,,,,, ; pressure vessels and othcre will lamonstrate to our satisfac-
"p

9
|| tion that thermal shock of tha vessel to the extent of 1ssto- ;
's,
t '

f,ofintegritywillnotoccur.y
/ ) L
D-# 3] In any event, as stated in cur safety evaluation, anI

i

|

|
*

1 ;
. .,

I i -

,. -

, 6 -
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vb6 1 immediate resolution is'not required. ' ..,
-

'

,

( :) We are, however, considering the alternative, that2
-

,
. . . , , .

3 is, that thermal shock. does cause loss of integrity, or that'
~

g

h 4 the question remains unresolved.
,

~ /

D There arc several means which might he' employed

w .4. .-
W

6 to deal with the problem. .- .
,

.;.
. . . . ..

7 (a) We night consider raicing the inlet tempara-~ '
~ 'ir? I;.

. 3
G ture of the emergency core cooling unter to reduce ~ thermally S.' l'

. m a + u. : a
.

:+-:' 2 4 5 1-. , -

9 induced stresses. . We are currently assessing what effect[a':;f,R y
w w :.S;~..

.

g, ,
,

..3.,,, ,

10 50 to 75-degree inl'et temperature might have. . Thore.wouldef...
~ W y;

r .

of' course,beacorrcspondingdecreuseinemargency,corQyjh.'d y.11.i ,

'aa ?:-7: :
4

12 cooling performance. But within a year or so we expecti to'Y ys
.. u.

.m
13 ' have an understanding of emergency core ccoling performance'7'sj }@ - ~ . , , . .. .

~ ..
,

. : 's um,- ;-
:vyfs4

1.1 - margins which: vould allow thin. ]:.jdg,

cw- -.e
-

. . , ,

15.: We may in fact find when mord realistic heat f').
; .m

__,4
.

;.3 -

to transfer analysos are performed that the temperature of the' 7 -

.1

' n? '.1 ; p,

17 initial emergency core cooling uater to reach the vessel w'all^11
'

! - , .
.-:. c

13 - ~ is much higher than'is:procently assumed, simply because the,,
- E,t:tfyIj.. . . 1 . ,

10 water i~s heated duringiits journey through theLhot piping'~7,,' -

'

. _ . .
. :?~

' ~

2,.
_

. _

no to the vescel. -~

9

Item'(a)'might be'considercd c preventiva device21
i.

_

21 or mecnc. |

0 i'
n ; Item (b) and Item (c) , which I will get to in a 3. .

2c moment, n.ight.'ba concidored mitigating means.

# - R
,

g3
,

(b) Scme msens of flooding the cavity which sur-
| :
|

i. .

- . h
t
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. . m .

, e *'
. _ <r. -'E

-
- a m 255i . ,

*
,

t' ' # a* '. =

,c e.f t .y

-1 rounds the vessel so that a watar leval sufficient to'coveh # ?
'~

~ . c vy,

2 the'coro'can be attained whether or not the va9sel itself .
.|i 'btn.',
-%

T.e
. , ;, 3 ...,

Another PWR applicant has already presa:.ted uc' A;U j3 holds water.
.

Q 4 .|
with a preliminary description of such a system. The key

5 ingredient'hore, of ccurse, is a floodable cavity; that is,
. u.-

' ' ' '

-
-

3
#

one whic15"hoIds water. Wo have explored this.uith - .
~~ %.- 4

o
.. . . , . . ;,. ,

,, .
*

.

7 Arkansas. Power and Light Company and are assured that the - W --

* ;. #. .,s ; y r.

>

n .
.

0 .Russoliville cavity is indeed flooddtble. ~

Y ". ,u [% *
.% q tw 'a

J ~ * fItem (c) :' some'oxternalmechanicalneans'to5[dih Y0
~, - ; a p . mm. g.,

< . , . ..v. :x'

the vessel'in' place ovan if physical separatien vere to "p.pi.y:
.

' N. .j.1.. .
,

bW e-

10 *

v ;N1
s :f .

- ',;c4 - ;, .a. .

t .. .* . 5. .

, .

: ...The. capacity of tha emergen.cy core ccoling system 1 6 _;;3 occur.
; ,~- ,.m . 4. . . . .gq

as it is 'n' w designed is such that leaks in the pressure 7,.|iMd
. . e . . ,

T ^"r:,

13 !. o
g ,

.
x o-

s us
^

13 vessel equivalent ~to appro::inately ~ two to three squaro feetMVf;;.

e .q q l k*h;y
- pmyc w. c . - w.n ., , :

.3L y.: t . . +, . . -c , . . c. "

,.;ffs

14 could be . accommodated without d droo in the water level 1:%e3 }k
: , ... . . .

.c A yy $;g;aw. - > -

^ . > .~ ..~m .. . ..

;r y

This two to three square foot area ~'is:'',%g
i

is| ins.'.'do the ' essel. 'jv
v.

i j ?,[.*' A,

;c [ equivalent"to a complete circumferential crack of the Gj b
1 - / .1 4 4 ;

'

17 i vessel cpproximatcly cna inch u..de.
- >

c sir e s

At. hrasent wo see no reason why any of the above, j ,',- ',
' ,

pw.
. . . . ,

n.
.

,

. . ,
e-., - . ,

.

~n. ~ n ,. ;+
. s.. . . . .. s ,-q.-

iif proven sa't).sfactory in dealing with~the thermal shockG,cyQc *
p' .

..

.
' vi',:! , . , ,

- .-

question, could no.~be installed.on an operating plant. <_.Ir.. +
-

t
.

.
,

3 . . . ,
. . -

,:.-.

It would appear that_tho' chief concern of the owner of such:~g ,

< :. .

I
~

22 a plant would be 'in accomplishing the plar.t modification in 1:-

& . ,

To this.a nenner which minimizes loss of plant availability.y [ .

O| .end tha modification could be spread over several refuelings[d~
.

.
i

j . .

, _

l'
I i

'

g .

qw '

-; ..

_ . _ _ _ _ _ . _ - _ - _ - -
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The moment wa believe the integrity of the vessel-
:

I^N, 2 is in jecpardy from thermcl shock we will insist that cor- ''

y
- . . . . .

,

v

. U | rective action be taken. However, as icng as the question s

(n)
.

' i,Ijrenc na cpen -- and that is indeed the status of it -- we4
,,-.v

<

5 ,would-not bc justified in insisting on corrective action
i
'I's while the material properties of the vescel have not been .I,

, . . ..

f
7 i altered cu2ficiently by radiation to establich the poscibility

:-c . ~.

lD' ; of shock induced failure, even by today's most conservativa-_ 'd -

r .g, ,,

e 4

'.9, . % .w4- 7Wi,.
,,

'
' '

..

S analysis.
- - .+

> -

" m'4
. unu ;.

'' ~ "4'Q *, *;:
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.

I DR. QUARLES: Your "C" colution -- do I visualize "
~

ras 1 ~<i ?. ,

-

! 2 this correctly that ycu put a band around it to hold it E: f,

.. - nn
3 together? 3- a

,.-

N(,) 4; MR. CHECK: One could givo n 1.unbor of for instancet..
, ,

m ,
| <; I. . ,. 7.k; s

B' But croaking noot generally, I an speaking of something to Q m
., s ,1-

s bold the vossol, the halves actually in'the position they ;,
.. . -.- . . .v

.' :4 ,*

7 were originally, sonething to simply guarantee that t'he l'hi r ,.

> -

y
,

**g.

. ,wt., t ,.

a , vessel pieces will not move with respect to one another ;m ; .
' :

. 2. < m
~ N.4

:%. 1...

w..w , &.
'

.O to 'any. great degreo.' ' _ .

'

. . . .. - ,. . y

,
, wi,U $ -y*

10 DR. QUARLEG: .C2n you givo ne n fer,instanco oth'er;,g.y
- + - a p

,.

| .. e y ,

k@:iah
A

11 than a band?
, u

c!
, x: ,;: . w .r,. &.,,

. y ;. <
=

12 1.!R. CHECK: A band -- perhaps largo tio rods from7r.1
| _ f'.b

'

~

13 top to bottos, sozo restraining devices. . Cno night MI i'

@ -4 ': < i ., ,
sm,n , t....: . --, e, .. -,,

1/2 ' g:, 44@E
n,,

14 over consider steel mosh.
.

'l .

s -

'''

yg 3c. .,z. _

et
IS DR. QUARLES: Thnt would ancuer ny question..'My|:'y- '

.

:.n .-, . - . .

13 question is hoa do you know for curo ubich vay the crack- ] T

17 is going to propagato.
,-~ ,.g . , ,

.
.. .fy

;} MR. CHECK: I think it ic fairly cicarfroa.the~- i^;to n
w: a,,

to ' vorh' thht is being perforce'd .that any crack th t d60s 'fM3
*

.w,.
.

. . 'js,

no occur, if it is to ho considered a cerious situation would

at have to propagato itself circumferontially. It would
,- a-

C

02 appear at th') beltlino cf the vocsol.

23 ; DR. QUARLES: Thank you. That 's all I havo. '' "

23 CEAIE!JAN UCLL3: I don't believo thoro are any

@
25 further quoctions on this subject.

.,,

*'
%.

" DY

*t .

.

- 4
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, 3
I i 12. ENGEUIAnDT: Tho Board requested the stnff -f ;

p' ,,
- s.,

g;v) '

2-

'- t o infer:r. it no . to Uhat critorin will be used in dator- Gi-i

-
.

. . . , . , -
, -

* cining whethor'it would bo necescnry to require the appli _
.y .

15T
_

h 4 cant to provido additional protection against tornadoco
: r.. "~Cwr,

5
i for tho fuel storaco pool.

,

I *6
j

- 1!r. Check, would you roopond to that quoction? w L' "'~-
. 3,,

7
,

'

IE. CHECK: Tho npplicant hac ectablished a- w*
, x- .;

,

s J d-

'd'rtornade docign.:(critoria for all plant structures and ''
; _ m- j. . . ,Tg,. ,

; , - _--s,- e ;w w
0

,

| equipnont important to anfety. We have revicred'those , yyeq.-

t - c%e 2i .

u. .4g . :,' and'found thoso acceptablo. p j e,._ .,
wy

. y m a
-

!.
~

..
i With regard to the loss of Unter from the fuol- Y 'C|}, ,.

. py=. , e
72 abrage pool, ho;;over, 710 find that evaluating or accessing N $

. . .

, , t # h y?k@ 13 , the potential for lossLof wator fret.1 this pool is'' L ~. . . ug %w&. ;=,,< si,:m ,, . . r ::.. .

14
. . . . .n,

. .

' W9,

, ., ...

oxtronoly diffi. cult . . In our judgment, the prosont limited; p .
.s - . .p

^
.

15 information based on actual tornado nightingo neither >
r

_ ~'.

allons to to completoly dicaiss such loca as incrediblo ; .' b.1G

y;,

U nor allows no to accign valucc cs to probability and amount
O ~

-

, , ,.

18 of such vator loss. _ _. -- '. < /'
''

. '. .
',

~

. -,

y. - ,;p3 p
_ . . .. y;; y [., - K>> -.

, _ (, . Thorofo:e, va havo tahon the position which has' 2 ' ,' ' '

-

i !- N' 3<
,

,0c boon accopted by the applicant that the pool must bo
g

. .' J ..
'

,

Al dcoigned to pornit the addition of a usans of protecting ..

.

'n. .against water locc at a later data shculd this bo dator--

'3
^

i nined by the regulatory staff to be nocessary.
-

.

EM In other words, the pool design et this stago

should not forocloco on the pccsibility of additional

.
~

%
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. . . .

rms 3 1 tornado protection. '$M. ,

. rf,;.fi
2'

~

Now, we nro continuing to study this probica n's ,' g
h+p .n .

3 it applies to all reactors located in arcac of significant: -a. .y;9,,
'

@ 4 torando activity, :'
O, -.

S ,If the qucation of tornado-induced water loss +E.q -
; .. .,

,

0 hac not boon resolved prior to-the operating licenso ctago ..y 4
_ - -

a f.-
.-

7 of the royicU, wo will require that the protection that we f. . . , . ,

, - .p.s
. _ . . sg .,.,% >*

8 spoke of earlier should bo added. .;Q.@ t$*

. ., ,;# .. .
~g

,
,

. yr ..,

9 .CHAIRUAN UELLS: If there are no further j;eg,Qff,u
,

. .+.. _a
Y / , }. 7 *44

10 quastions ^on this, you cuy protocd, Mr. Ent;olhardt, t q.j,T-@
. ::SQ'-

.g

,11 - , .. n ,. .- Lt. ENGEIZIARDT: . .If tho:n are no further questions,' N 'f,
- '

..w;e,n -
12 by the me=bors -- the Chairman of the Board did request (, ;

i
-

m .

|
r .

. .. . v+

thatIprovidoandupdatedstatusreportoftheCornission'c[IS
.

..L:. s .
,

Y L
'

., ;,. A- s g .-
.

'M .rogulations rolo vant ~ to tho. cafegun:. ting of spccini nuclearf;gy
2 ..~ n y ,. ., .

.

''

, _ 'a 1
2

' ...A. /

15 cat'orini ngninst diversion. And I think that I an pro- A
.

4|

10 pared to respond to that inquiry. pH.

; ;e .y. .

17 Public Law 89-409 was Onncted in Auguct,19G4,-

i

18 authorizing the private onnorship of cpocini nuclear catorial. [
2 .es. + -.. . ,

: r|

~

. g ,-

19 Sinco"tinc~enactnent of ?that statuto(-- as I say in March M'|
..- y , ';;-3 a.

of 1967 the atomic, Energy Co=miccion preculgated anond-1, | [E0

21 nonts to 10 CFR Part 70 ubich required Atomic Enorgy -
,.

<
22 'Cc=niccion 'licccccos tho pessocs cortnin accunta of cpecini ,i

23 nuclear caterini under licenco including nucienr ponor ,

. I

24 reacter'11consocs~to'catchlich and =nintain written

JS proceduros to control and account for opocini nuclear
'

'

., #
_ . . ' . s
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ras 4 - ~y e' '
w y.

.J ic
/ .e y'.'1 material in their possoccion under license and koop

-
,,

2 | records showing tho . location ned noveaant of such spacial
;.;,

,

=-.

| . , . . . .-

-

.x-

3 nuclocr catorials and perforn at least annually a physical
_.

: '

inventory of special nuelcar natorici poccecsed under
|

6

,

f. liconnes,to koop records of such inventory.5
,%-.

,
,

Subschuenttothepromulgation.ofthoseacondacntal,61
.. '.:

h -. . .. .. . ~~
n

7q two offices within tho,Conniccion vero establishod,'cno '

-; -

- ' ' ' . 3. ,.x J5m)
v .y 7 .of Ubich is .tilo Dihicion of Nuclohr IJatorini Safeguardo

,.

8
' '

_ .? ppf_
Uhoso.rosponsibility~it is to develop procedures for the.d e ,9

'
.

, ..
.

, w.
10 ; protection of:cpocial nuclear catorinin, . ? ?'p: 4:ni

- , g
11

' : - , . . -
. _ _ - y. 5Although -thc_ acendnonto that I have just identi-a -es

. .n -
l'i fiod havo not..boou anonded cc yet, thero havo boon certaini

; -

- ' W:
,

..
13 changos in the organizational.~nonna of inspecting 'faciliticsd ,

.

- . ::,p ^ -

t ., -
- * _.

;- -

, .n g{e,?, , , w;
, ..

_14 , 3 -q :y
to asouro that't. hose roguintions nre. in fact being followed W

<

- ~ s.,. . . . .
.

~
. . ,

15) and that'the licensos which individual operatoro may pocsoso [>

,
, _ ;.

;6 | .cro boing followed in every respect. . . .,,

*- '
,

.g. .;.a6
.s -

17 Undor precont procedures initial cafoguarda
.-

10 i inspc:tions of licensed poWor reactors are conducted by.
. ,.;,

. . .:.

*
. m

~19
, ')~ ,

, . f &.
,;;n

, t..w.'-

- -Districtf2,7 Safoguards Offico.of the Diviolon of Nuclo'r ".
- n'';

a
'

- f,j r . . 3- g
to Materials,, located in Oak Ridge, Tonneccoo.

, t -

| Thoco inopocticno arc instituted upon roccipt of21

I

! fuel at the fccility and annually thoroafter.
C

22
The inspection'O 23 objectivo 10 to accuro that the licencoo's natorini control

nnduccounting'froceduroccrouofficionttcaccountfcrM,

| 25 all opocial nuclear catorial in the licensee's pccccccion.
l -

|

| - -

4

% r ,
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ras 5
, i, :.#

I . .r 1
To achiovo this objective records are audited, [

2 physical inventories are verified, nc# the system of ^

m

..A.

3 intorual control is reviewed. To verify nuclear material 7-
_

-

3

h 4 used in a nucicar reactor, indopendent nuclocr.materini
3

5 depletion und production calculations arc perfornod. Power ,
. -,.

G goceration measurenonts are reviewod and fuoi olesenta 1'n[ ~.M
:7 ,

7 storage are identified and countad.
~

J +'
>+

- u . y pp <,
.

a 4.
-

S ' - "2 I think this is essentially the curront status' V:A
"

' '
- :h.hI$h[9 .of the Comnicsion's reguintcry program :regarding safe-

J e @ 2. .
lw

r, .,a~
10

.

-p

gurding of apoeial nucioar catorials.
'

hyc gi

KQQ, ,

11 i . In su amry, I~ night say that no now regulations jsf"1e .. - 4-,

-

a cLv;,, .

L9 have been offectuated or proposed since the last report - ~ h.c
::. .

;
. 1 .

g - x.

provided, to an Atomic Safety and' Licensing Board, but' the.6h%;d
13 js. ,1

.;m. 'm,, n .. . ~

~p
'df)g;,, ;g3

>

change his been.cssentially'in adainistration of tho- .X-14
. .. .. ..

- -

,,
. -w.

15 program and' the ' degree and depth to which the licensco ia Q.i-
.-

S subject to inspection by the Division of Nuclear Matorin19 [.b
,:. xy

'

17 Safoguards. I think that is the significant chnngo that 1
p- n

18 has occurred cinco the regulatory ctaff had an'cccacion '
''%-
.. t

.;;.. . J r .
'

j ,
. , , . ** *- # -

-

19-

to report ~ on thio,progran to an Atocic Safety an'd ' Licensing']n:_.%.. . .

-

.- , s

29 Board. .

.

21 CU"RUAN 172LLS: Thank you, Ur, Engelhardt. That
. c

-
..

,

22 has coro than anGUcrod my questicn, -

O
E3 UR. ENGEIlIAllDT: I think this ccuplates the 1
24 regulatory staff's responsoc to questions raised by the 5

25
Board at the pre-hcaring conference.

~

.

W

h

/
,

. 4
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1 ~'
h- e a :.

;cs -. . .
, ,

'..w*,..
I' '

CHAIRUAN WELLS: I believo Dr. Quarles has another 2
-

*

2 ' , - :. ..

question.

u e ;ir
3

pp,, gg33gg. This is directed to the applicant.

h '# I It 1c not ovon a highly technical question, but I juct
. ,r

~4;

S want to clarify the record. - '
'

6
On page 44 of your sunm ry statomont, the lasty-. i.,.

w,

sentenco of the conploto paragraph on that page statos, ~
NN-

.. .

?W
.

+
6

~ '.'Applicent is also' a contributor to and participant in p..fy;g
..

.

,,.

t3 . Southern In't''er-Stato. Nuclear Board and the Atotic Industr'ia' l-;&A '' '

-

y,

10 i
.:+ , p ;

' '

y][hForun."
-

,a ,. :p,
-

II
_ Sinco'the Southern Inter-State Nuclear Board isN M b,.

m.- . : *.,
,

a 17-man board, ono senbar appointed by occh of the 17
. . [,-<

~

. . , , .

"- ,

, A --'.

M. <;.f'd. - -

states, I wonder,just what in ceant by contributor to'; gQ,vg b
r - W

' #T .- De
.. .,

14 andparticipanf.in~asfarasSINBisconcernod?
-, c: . cy:;, gy

"

-E:ic F"ie v^e-
- c

.c , -3IS .,

1R. HOLMES: Excuse no ;)st a minuto, sir. ' , - n[ 7pk
: . ~ :a:nM -

~ . .

May I have n-short concultation. . .. j f L 'i@
- +

,t.,..,

I ..
-

y;

fcfg-v;' (Pauce.)
- g 47 3.:'

.x3.: .$0 * ,' | ^QY23N
..

' m ': % r ,:.p-

t -

. * ,*
-

, ) . r

.

;.n c.. M<r-
-

,
, , $) 1 [' ,~ ,, ., s*' ,

,''t, 4 8i * ' ) d.
20 - " ' ''

~ ^~

v. I. N
, , , <' |~; . w h"*^,

- ,

-

t *
n

* '

e da . .. :7
|

7 y'

23
. :

.

,

. c,

e,

d'

o

4*j *

m.

g
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--
, ,

ob281 Tha part of the question which addressed itself tcI
-

.

ebl 2 participation in this is a fairly ecsy answer becauso we d'op -
x .

-

#
''t'-

*, . .

attend their meetings and participate in the Souther; Inter ,' f3
.. .T 7

4 state Nuclear Board's activities. I have been to sev.:.ral of
.:s these meetings myself, as well as Mr. Philips. -Q

.

.

ThepcrtthatIwasnotabletoanswerwastheconhe
, . .

. m

7 gribution part, but there has been contributions in this line ~.

-
:- .c .

t

o ;from a more indirect point.of view in our effort to work's j.;ig, 1,

3,

g through the' Governor'and to' host the Southern Inter (tate N . .c 4 .

.- - 2 + gy
. ts

-

10 Iluclear Board meetings in the Arkansas area. We hate conthi-o -

,
- .o

., . , , , . , .
,, .a w

~~buted in this n: ore indirect means. rMi4..

-
_ q'

3- ,
. . m ,. (m3s t

.; 1 7 y y. ; - <

13 DR. QUARLES- Thank you. You <. re rcr l'!.'/ particip'a6.

+c< <

;3 ing in the activities of the Board rather than in the .Bo'ardh '7
'

J'.h. f%h
t'1 N ~

. .. : :

g itself.
"

[' "
,

<, ,

,

, ,
a;a ~

. ~p) , yp,

g MR. HOLMES: Yes, sir. J , /47
. , . >

*fr ..

g DR.QU4)RLES: And you did contribute I think.very # .7
.

<g r
,

_ u9
37 significantly to a rccant conference held within the past yedr.

- - X
MR. HOLMES: 'Yes, sir. '

to <
. .

-.x .,Y * .

* 5 . ,'.

. DR. QUARLES: Tnank you.
'y*

. ' e
* ' ^

19
- ,.

+
. r,

,.
- ...

'
. a .'

~ MCHAIRMAN WELLS: I think the Bocrd should take' note0

'at'this time again that the applicant was good enough tog
1

3 ,j respond to the questions concerning the recearch and develop--
"

23 ment by means of sub:aission of writtan testimony. The board

4,. has no further questions on th'at. We thank you very much for

5
g doing this.

.

.

i

%

4

L _
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1 - 7'. 2;k/ ^[
, -

, . " 8'
+-* . . ,

#, ,.

eb2 1 ' Mr.| Briggs? ~ ' ~~~ !7
~

. n...2 ' f MR. BRIGGS: In the ACRS letter chere is a state- --

- -, ; . a
3 ment concerning ea::1y training and tre Ming of a sufficient

_

m ,,
4 IQ number of operators. In the PSAP '.e.ere is a training program

..,

,s - i5 schedule shown. I wondeed whether this is the training
.

. . .
-

+
=

6 program that the staff now b.siieves to be adequate for the .. *

n.~;- ..,

'

N.7 :Russellville unit?.
>

< . ;;m :..

'
.. ' r.

.
. .t

. . c. - w .
8

,
MR..LONG: The t.'aining program that the applicant;N

.

,
, .

~ . u n,:
. .

.

s has provided in't,he'PSAR_ir not in question'. It was~th,e num'b a
~

-

~
o& -

-

, 333n , .
-

,% s

We stated and contiriuellfi').10 ber of people that wer!- irvolved. .

. . ,. s
11 to state that we belic re.1 that a minimum..marining cre" for the....-.. s. -

_ . g gy..

a'
P ant, operational manring crew of fivo pech is necascaryl12

g. .-

@ Theapplicantproposed.herandthisistheonlydifference.Th;;13
.

c
, r.; . , .(u 3. r : v a.m. w.

. :: .. .., -sym. . - n a, - - -"... .
'

" 14- We are indicating it nov'so that the applicant'is aware ofj f g
. & ' q. A R. cp-

- n
gg our concern and will be trtining sufficient people to take l'...

*

-.; e

g3 care of this problem if pa have it two years from now. fi, s
... .

.

+, . , M. fig*

-

17 MR. BRIGGS: I see. q.L
.

e. ..
...

I would.like to make an observation on the' train- ,gg c, ,

a '' '- 'e -
1 . . jt -

'
m ., , . , .y ;.,

- gg ing program. "There are~two or three things'that seem to.me. '"

>

.

J:e M, .., _
. ,

20 to bc|so$ething'that si.ould be of concern to the applicant. W k.
, 1;1 -

['ig3
_

One is, as I see it, the fact that none of the'

22 ' applicant's staff wo d d have more than threa months training |
O(l . .

23 in an actual operating reactor bafore the plant goes into : i
s,

g g operation. It was pointed out,that there will be simulator (
i!- |

U# studies and that this will be very thorough, and that there33 ,

,

3 "*,.

e

' O
W

)['
<

, ., ( . .*ei



. ~ a
k' '',-5.',

< u}.m,
', 265 +

., .,
. .; y

' . . ~ ,e ,

~

eb3 1 is a very thorough training in theory of reactors.and design - -
. ,

. . . . . .

f' ' . 2 ~ f power plants and that. sort of thing. -
^o

+ - :
-

3 Yet as I see it,'no member of the staff will'$a~ve ._ ,fL
.- ,.,:

.

.3

4 more than three months training or three months experience fQ
'

,

5 in the operation of a reactor, and it seems rath - %Ucful
*.,v 2. .

.-

.-,g
y y

.

ci that in this three months experience one uould get very vital; ",

, .; .<; ; , . ,
-,

4 +,e.
,

7' experience in fuelling of reactors, in management of wastes, ,2
r - w.

in the problems that are encountered in maintenance of'th b N %,.a %bf- .

9 reactors. And.I. wondered whether that had been given muchi NOid
, :h vaq %wM; :j * g*

' .

10 consideration in the training program schedule that was ' J.hj:t;4em a. .f
- 4 '. 1RL n.S

tj| developed here. ,

~ , > :. <

~

e et9-,
.

g y:w.y-

, ..

'We have proposed this training schedu'lh
~

12 MR. HOLMES:
-> a;c

13 in comparison with the training schedule of other utilities fig
@. .

'

- . 'e -:.T, &j.i3
. . . . . _ . . _

and we also"have"made efforts to''get the AEC's' opinion ~,Lthel' M14 . _ y g py.t . . ..

' %ON..- staff's opinion 'of-our' training program. e
13 1 1 -

, 1
,

| We felt like this was an acceptable amount of time. 1
16 *-

I J

: n ity:,

However, there'is some a'djustment in this schedule and we ~ ~',%F
,7 wi

,~

realize that it was set early in the game, and that as we go \'.5po .p;:...

along'wewillhdveadjuSkhentstomake. We a're at tihis 'poikk'hb
19 ,

- .u... u-
, .

< . ~ s.
-

-

trying to choose our men for this nuclear unit from existin~g y20 y
farces , that is, the people who work in our steam powered - ('

g
m;;;.

bplants, These. people will be the experienced people and the ;y
.

More talented people. g,.'

3 i,, .,
,

Thiu. program of choosing is underway. . We hope that
, g ,

^

[
<

with the combination of these taler.ted pecole that we can putu- .e, o
. .

+

ee.

m

b



avv , , w,
.

a: .e;. ,

# -
- ,..t.m g..-. ,

. w.. .s . . -
.

eb4 1 in th wa, in this three months wo do have an adequate amount'C
- - ,; u,-

.,

:' f:(% 2| of time. ..

M"' ~'

x ; , w.~
, -% '4 *h tpt

'

,s . - , -
- *. . or

3 -MR. BRIGGS: Well, as I say, the experience that I w w
*

. . - 1 2M

('; - 4 have had indicates.that threa months.is about time to get . ..v s,. s se
- s,. , . -

5 acquainted with the plant that you are uorking in and not very7 ~
-

.

. . . m.~ ~ T-c;.

muchtimetolearnaboutnottheoperation,theday-te-day [';,.;gg
6

, - - - 3
7 operation th&t goes into producing power but the nasty problems-.-.

, m . . j94
*

. _ ?) Gk^d '
. ,

O that are' associated.with con + rolling the radioactivity _that y je,e
? , - y Q&. e..

,

_ ,andtakingcareoftheunu'eualMg,;9 is discharged from the pla L

,;: . ,g ..- .n m a

v ;. w ~ ;.,

${ha10 maintenance operafions'and that sort of thing. :

* , ' , ' K&
11 y MR. HOLMES: We do have one man whom I ' mentioned j.y -

n, .4 .s
.

, . :.u :, . .,. a.ac ,,
-

., s . ,, w .g.
pgp.

, .,

12 before , Mr. Harvey' Miller,'who is at the Seaforth facility-| riows. ._ym
. W '~3 training in preparatbn for'this plant,

and the Seaforth faciW;4..';
N.1br~.,

e ,x% p:;7. ;\ w, . . . , , ,

,/

lity is * in ~ the, proc 6sc of h'andling ffuel'so we feel .tihai-}.KeS Sc;;$u,.
.6g,.. ! t

.. . ... . . . 3 . . . ' . . .,

'#
. 714

- . w . .,-
-

,

.

, +.. w y,v
a. ..- a a, w .. . .

have one man who is now gaining experience in this fuel inadag{;g
qw_ . ,,

10 ment. He will be in a supervisory bracket at Russellvilles.'^ g
- - . we n. , .

..g.. ~ nvm'

17
- MR. BRIGGS: Now with respect to the number'o.f~ A'j;f

6:people that are trained, I observe here that at the^ time ~that;,[?
*

gg
< m.m

$ , .. . . ' , , .

..
/.- ''a* .'

**-
. i ~.h f,.

gg the ' plant goes into , 'I believe , fullpower' operation,;there?]p7,
'

' willonlybeonemanpershiftwhoisalicensedoperator,]f.Q}W{y
. - : _ -

-

20
;

, . -eq,
- ( 6

21 and this will be the shift supervisor. |E'

22 As I see it, it indicatec that other shift per-
_ ..s~ ,

' : H
.x *
' . +

43 sonnel will be licensed in the plant after operation, but.; '. _ 1
~

.,

,c:
.

this'would be cause for concern, uauld it not, if the shift T,,cA
. ..

supervicor would becomo sericusly ill on a shift and leave
~
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-

- .eb5, 1 the-shift in the hands'of unlicensed personnel? ~E iM ':
e . ::: w

>

~ _ _ = . g&.zy
~,, . .

*
n ..< v ie ,

,' 2. jMR'. HOLMES: 'It was our intention to :say in Lthat? ?k.'(5 '

''w). '.
3 .that.we haveftwo-licensed people per shift. - J , .h.s.%rM

.

. - - . 3 <4y
- . , . , .

, , .e x 4' .mp.

.

,
.

. . >A,S T Q
4 MR.' BRIGGS: Well, maybe I don't understand ,the

5 , ~ .:y;4:
5 chart. .Ilthink it is good practice to have at least two g n 'C..wa

.. a. m+m.: *y.-- v

OI licensedjpeople per shift at the beginning of the operation.,] @
. . .sg_q 7

.._
_ . 7

, . - - .- m
.

;
. 0f. course, these are things thc would have to beti ?7-

-
,

- vg y :. .-

e .

-

: .:. p ..
8 resolved -at~ the time an operating license was i; ranted andfiskr''J"es

.
. ,, -s

a - c; } '? , -

p -
. *+ . ;;}p y.~<. -

.

19 not'anything'of much concern to the granting of a constrdotiori;k*
. .- . - - - g e;m, g. , . , .; .

~

i' t p. .

permit,fbutone..likesto,Ithink$emphasizetheimportance$.d,to
w

.. '

It's!a"_ve'ry %g.h
~.

.

11 of experience'in starting up a pl. ant like this.
w.aq m q ; .. , - x, - > %-

-

3 . w.jp%..

,mg
12 large and no't very complicated but rather sophisticated plant 4,,

-
O. . . Ce,6.; .Je

13 and'certainly.sdeser_ves attention. .
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edM # ~ FinCHAIRMAN 17 ELLS:. .I b'elieve this co'ncludes the W;gg g:rm - w-,4 . ,e. , g 4 ;r.n ,

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

.
.

15 Board,s que'stions. m e,. . .

; 5 y tec:M
-

. m f..g,-_

. .
-

Since I see there are in the room at this time? s'onie[IG ,

;

l
'

.- my;m., . +
_ . ,,

.PeOP e'who'were'not here this morning, I think"it would be " ' < -17 .

, .

~a t ,w .

usefill to ldt those people know that the purpose of 'this ,heg,gg
:n 2.1 : .F w.._. n . .~ wc . . . 4_. ,,

.ing has 'bedninot 'to, dthk'e 7fotir or five specific findings,."Whi,chl . .19 c., . .
- ~ , . ;-. e

*':< ; vQ g Y ,- x
_. '; [ .kQ .

' ~

would have',been the~ case had it been a contested hiaring,.,but'; ['
,

+

20
,

. g.. ,

% e#4e

21 since this hearing was not contested, thb' Board is obliged ['~
-

, ,
., ..4

22 only to find that information'in the record is sufficient to
_

-

-
,

,23 support the application and that the examination of the regula;

tory staff has'been' adequate. ;. .,4 -cm

(vb And durinE the course of the day the Board has asked25
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eb6 1 a fed questions. More questions were asked at the pre-hearing.w.
4y, .-

u;.v2 conference and those questions have by'and large been~ answered (

thisaftebbon',asyouhaveobserved. '3

Q 4 But there is a lot of material in the written recor

x-
S which has[not'been touched on today but which the Board will; ,.

,.;(
. <~

6 | review in reaching a final conclusion on the two issues on. f'
, .. . ~ . . ~.

'3-t . - :
7 j which we lave to make findings. c S.m

.

' f* ' , 2 5 ~u . r
ag .. .1 a.> b 7 ir .-

8 - Now in a'ddition~to that the Board is further aided j,

.c,- ,. w p- p.g p.

.+ ,

by the" applicant and the~ staff because the regulations pro-V &g e
| - - - - ;p: y.ysc. ,

I

vide that they will have the opportunity to. propose to the 'y;.,;' :7 , p ., e .

10

. .

y e%a,~B '
" i:

e
.

g
..

.Boardfat some appropriate time findings and conclu.sions.| I W O,.;,
^

11
7.1 y.._ ~ s , , . , e
- _.,;c.

12 would like to find out at this time what is the will of 1ihe[[
%. '

13 applicant and the staff as to th'e time in which~you would # 5 s@ ;. b.a
- - s.,

. 3 a. . c ,=. ..,;g .;+a.ig .,

~
. . .: e , , . . . . , - ~< nv.-. ,

:.4 like to' submit to the Board.your proposed conclusions.andf. j pirs
.

- _. gg
I5 findings of. fact.

. s 3; ~m,y... z. ;,..

%?., e.i -
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'
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16
- MR. JEWELL: ,Mr. Chairman, the applicant would

.}[-]v g
.

-

- q., g .,
.

g7 suggest that findings of fact and conclusions of law be sub-? "
.. . - + . , ,

18 mitted within.tcn dayc, and uithin that period of-time an; } ;
, M.; y wu ,.. .

.. , . <

. .
,

-

n

' gg effort will.b,e made by the applicant and the staff to agree ~( 3,

. . .i.. : ; -
,

20 uPonjointfindingsoffactand,conclusionsof'lawforsub-}
<

UIU810"* ~

21 ~

a
., 3 CHAIRMAN WELLS: I think I can speak for the Board-

O ~

23 and say that is agreeable to us if it ic agreeable to the,

. staff., y .-;.

r \
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Mr. Chairman, I think I might be.MR. ENGELHARDT:
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1 P ' 'g-

eb7' I a little more comfortable if we equated that ten days as to aI

] .' 2 given date as to exactly when "a might accomplish this. i'

J c --
.3 Are you considering the 8th of Hoven her as an ,: - .,

~

C 4 appropriate date for the filing of these. proposed findings?
f

5 That is approximately ten days. T

G MR. JEWELL: That's a Friday, isn't it? . .Z
'

-

? 7; j.. - _,

7 CHAIRMAN UELLS: Let's don't filethemonSaturday.[
- ,-

, e
0 MR. JEWELL: May I suggest the lith of Novembe5?" T:2

| .

- , 7 ~ :;g:", . , .

.. sc.
9 CHAIRMAN WELLS- The lith of November is satfisfa.ctory,h

g py,q g< . - - ,
,

~ . . . . r i. .s

' ~ Y$ ' WOto to the Board. '

:
.c y - : .

| ., .g. '7- r

MR. ENGELH5RDT: Yes, cir. It's a holiday but''.'I', j;-

11 -

- , - 4 , n:.:pm
+

-
.

,. .

iP, ;
think we can get together'before that time"and work.out a " N,

i -. . r,.,

13 fautually satisfactory agreement on proposed findings. ';j y ;+
.,

%.T.j% Q 3s,

5 CHAIRMAN WELLSi As' far. as the Board is ~ con. + o :d.m.a
-

cerne ,p 'g

anytimewithinthisgeneralperiodwouldbecatisfactopy?g'3.py
, . . - - ygi,

.

['[i15
.: .g..

to I wonder if there are any closing statements?-
~

, - -

_ [,1 ~, E n: ,

g.j MR. ENGELHARDT: Sir, may I make one point with '

10 PGgard to tne schedul'e?' May I suggest at the same tima that
.

.
.

.
. 4y : ~

*
.

,

-.
gg ue'.useithat date as established for the filing of proposed ' , @"O:..

. . , .,e
. .e.

_

r
,

20 findings as the date fen 'tha filing of any transcript correc- "

g

'c-'
.

tions? * ~~

21
' 1

1
*

o, .CHAIRimN UELLS: Yes. Could we have the correc-
-

.. .

23 tions earlier, Mr. Engelhardt? '

MR. ENGELHARDT: I am prepared to offer them,,4

carlier. I was just thinking of using one date as a convenient2S

,
,

-
, 1
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eb8 1 point of reference but I am prepared to provice the Board --
'

- ;;
1

* |

2 I am prepared to file transcript corrections by the 6th of.{} j.
*x.s

.
,-

' ~ " '' ,".'.

'3 November, which is Wednesday.
..

, .y,

-:4 4 CHA.IRMAN WELLS:
The Bocrd can expect the correc- _ ~

, m; , . . ,
,

,

.. m_
S tions on'that date. It does, however, occur to me, if it is

~

,I-
,

"

O.
_

convenient to do so, that the 6th might be a better date fory , )G
| ~ . ~ . , . . _ . . ,

, , , m
, -

s

-f.
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7 transcript corrections because then all parties will be work--
ygw.
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ing with a t$anscript that is correct, . .+ * p.yJ+g0 p
A . y . .m . ,

-
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o. --Is that convenient'to you? ' %. gh.. ,' r.g.,
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' , - , n. . s c -- - y , , ;.,2.,4y, y s
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The'Sthisperfectly,allright' withy'k.y10
~ MR'. JEWELL:

.. - .

,, _ .. . a, .s m ,4

tt .the appli; cant'for filing corrections to the transcript.' ,g.(.%,'

. , , _ % ,.g,w pg..
4. , . . . .- _ . . . . . . - , . < . .
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12 CHAIRMAN WELLS: Very good. <v, y~~
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-Dom either party havo any closing statements? . uf, .;vf
f

'

;- .' ' '
+ t;

z ~ . vn g

W ?-
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-
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The' applicant-doesnotdesiretonake"f.,]>] 3
-n +

/- . MR.-JEWELL:
.

2' '

c . ~ ,-

3
3 any' closing's~tatement.

+ 7.' 7'7
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,

. p y;-
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,2.,, 4 x 'MR. ENGELHARDT: ,The Staff has no closing state'.nt'.'. &~

z m-
~; .y t. ..

< ~ ,. 2 .;.,

-S to present. - "% "

'

, ;.c 4 ?*
<
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.g.
' CHAIRMAN WELLS: ^ .I believe thca, that all that? Y N, P t

v . ;, n;p . J + : - _ . x. :3G . -*
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remains is for me to discharge the pleasant duty of thaking'-[]s }7
v y a 7. 3;
7
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, , ' ' '

. .,.A '.

you),pcopl'e who' helped me make this hearing possible. , . * "A M yG
<

-

.. . T- m . %_
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m ., * - +. ; _ 3 , - % , . y., . . . .. . . .
. 4 q-. , .m .
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. ;e D I think1 first" of all I chould sc.y thank ~you,- Mr. Bioork. 3

- n . . ;, 3 .J,4 w- % g _779 4 r4 . . . . ., .

to uho'hac' boon our[very officient reporter.
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I w uld like'to thank the applicant and the
'
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q-umhe q w 3,( -

.. pus.. .: y ,n;.. . - .- .

_mer; .. .
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12 Regulatory: Staff for their patience and their courtesy in' . . M- '

J
.u a: m . p. ,

13 supplying the anawers.we requested. .? j$I: _$

'%.Y&E? %:3. .s; QW 4 h :;p. - -
-

|

Q ~ M And # finally,"a because p;'orhaps these thanksTare' T&k
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most deserved @,iI would like to thank Dr. George Pratt,
, -. .

D. +7 N:i
n;i;dO,WU

6g-

.

th
,1.a.w'.

w-
, ,a.. ,
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t u- President of,the: Arkansas Polytechnic' College, and his ' Y
, %p .m'-

n, ,, . . ., , , < s.-, . . ., g ... ,

assistant, Erk Bartilett, for making it poccible for t/c -to us'eT 'g''
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-
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;If there are no other questions, and if nv colingia:
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on the Board h$tve nothing t[i add, the hearing will he - -

~1,,
.,
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adjourned.. [
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O . (Whereupon, at .5: 40 p.m. , the hnaring in the abova-g

entitled matter was adjourned.)pn .: ::.
g a- --

..| -

| .z. .

;!
-

c
-

,
, tj 4 .

- ...
4-

"
..

!i . ~ 'fb . , , - '
y_ e n... , u,. ..

c_, - '. , .

.
,

, .s
, r ~r '

. - k:
,. >

, .-
- , 't A.y- ';N.. m -

s
>

. . _ . . . _
_ _ _ _ _ ..

' - -
.


