
.

- - = - - - ,, .
- - --- w ~., 4 ,y-p

|1
C*

- - <-

fwQ., |[ ,. .: ~
,

__ - .g_
. ;

.-,

Y i!! 335011 uunto-ooio
-

| E I PB 260 489 j |i .
'

: - USNRC REGULATORY GUIDE SERIES F,M_, |
'

,,
. = > ,

wt :
.

: ~z n
.

-

h p :'

.' ps i

p$
.

IM |!

! k:S (vf
i

% i.

%p @3 i.

/ ;-

| : C
.

:i
cy-

is REGULATORY GUIDE 3.39 !!d |
.

'
'

# a,4 :
,

ei ,
r.

D, STANDARD FORMAT !,@ !-

.

!

O] AND CONTENT OF fi.
t. o.

d.. LICENSE APPLBCATDONS FOR M.i ,

N PLUTONIUM PROCESSBNG e4
|?

> 1
-

d AGUD
-

!,!? !
!.

,, j FUEL FABRICAT20N PLANTS :D ib
:a ...

Ej .i,4 !

!
''"

W W'.'d !
,

' @']
| ry

;.

N kx
LJ ;.j

:j - y

; JANUARY 1978 ? !

d !,1 :-; f

.

*

b$ s 3;.

!* :

!

I

'. I
(

|

[.a

. s

Rf P900uCID 97 :

NATIONAt. TECHNICAL !
'

INFCRMATION SERVICE
' "!W,'5M RTu"" i,

,

| llTED STATES NUCLEAR REGULATORY COMMISSION |
.. 'u !

,

8103000fo06 |
1

-

1. .. - . - . .. . - . __-. _-. - _ _ _ _ _ _ _ _ _ -



_

- - . , , ..,,- -. x - ;; , . . . - ., ,7 .. . . ,. .. . . . . , . ,-
-

1- ;, 1
- '

L' .. s'
,,

:. . . . . -

',. ,
, '

'a- _

--
r

- t

t

.

W -

,

I i-

i ;.-

I i| 1
i ! .l

I -

t
.

! l
.

t

4

h

, , . , -

-
' 8' ,

|
1

! -
i
i,

| t - | t

!
i .j-

! ! !,

i ~! :
I

I. i,
-

'
t i

> , ,

* s. ii
b

$
'

| i'

*
.

. = I
t. ; .

*
t .

f
e

I

Available from .
.

! National Technical Information Semco / -!
~

' Springfield, Virginia 22161 (
Pnce: Printed Copy $5.50 ; Mimfiche s ,ted .,

6
~

*

l !
,

,
b
'

t

.

| .]i
>:

* ^.
-,

t >

r . ,

k 5
:

i

* $

.

(

1

|

<

<

h 1
'

i

I

i

| |
t 1
, ,

4 |

1

1
6 1

|

|. s
1

I'

i
t

!
'

|

,

. , - -

. - . .- . .-.



___ -- 3_, y - _ . - - - - .- - - - ,-- g . m - - e - --.yo ._ _

;;
~ ., -n

-
e, e e c. ,. -.g

,

e

.. .. ..
*

q '.'#M.q ,., r
- ' .|. t

3
. i

f;ow'-.

,.tf
|- ,1t

o
1- U.Se NUCLEAR REGULATORY COMMISSION January 1976 i

, !,i

t REGUl.ATORYGUDDE
.

t

h.

* -- OFRCE OF STANDARDS DEVEl OPMENT |
I

?
'

@ |
c i
C :

!y..l
.

f|
1 . G t
'

4 M ;
ae

1 e
~

i,

| b
rd -

*= e - r

.

~ . ,

|1 % \-

t C1 #
'('

; y n=ron mids 3e39 y % .

[ F| STANDARDFORMATANDC0!hDITh
#

) h 0F LICENSE APPLICAIIONS FOR
t M PLUTONIUM PROCES3!%C'i V

*

| !$ AND FUE'e FABR.IGAII0tt JIANTS e

-?g 'i,)1 7 -

! 4 g 1a-

f::o %i
'

. >J
.

p .s 'h

d Ne. /( -u'

. 41
( Y$ g D~ :. .pe

6

% f a-.4*
, .j */Ef e

j' a

h's 2%a at

| '{ ,) ~5'.$q
e

R s !I

} V. b \

1 r '4.
I r e-

5
| 4

1 '*
,

| I'

!
>

, - ,
e

.
g

e

5
*e ;

h USNRC EEtestATORY GUIDES c - =e e ewe o. 4.= . **e ser === ee **e ca.a.a e e. v s e.m

*I
se,we,, G, e. ,e ,eeees se essee.ee e.e .eee e,eeews ee see e,,we *****'"'C*************s'**OC RMS '''****Da*****''*'

S*****'**'*** *memese sweeesewe ee one eeC esseeee ==cee , see.sw eaae se eenes

a iCe===e== e e,w eise o se seteeeee en*=eveo weee e, **e seese .e.o ,,, ,, , , , , , , , , , .
e**9 esee'eee e'eehaeme em geoegsteece eteasemos ce se e.tende grasseesta e se ecom
casete Regenesee, Gascet are eee sweebestee see *Deessetee9e esas seemeheese

,9
p g g,

s esem seneen se aos eogwesee Moshoes este se nsessee G4e sesse e.ean ebooe see me,e wee e , , ,
ehe gtssees ese ne eseeesswo se lhe, eseeeee e eehe fee the esteenge.egipesee to

, ,
ese mose=se se ne=esageace ot e essans ee uronee ee eme Ceaun.ooen

, ,, ,g g ,
I C.emme=*e one ove e re g ade. e e.e eiem e.,. enen es ce e.

.e - e-se e.e.en ee.enece er amo ewneate a neeee g=een
e.ee

so_ee|
e .o.e-.e.,a ne e .ee .. e , e-c o .ee.e . oe .ee .e . .eees, ee..e -e e me..__.es c e e, e.ees.a.e. - .., ne .40. . es ee. ._e e.e.e e..e ..eae - e, .

,

ette (qswee ee aos estes e.tetech seesse owe sement.9h4 pe*e. ese secesses e gede on. pae Geyggme egeneee se ee.e y & 4.areep eeges. ape (eesen.stesse gesomas.gg ass OC
pcmaests eee w e eessues=*e she ape *w ea seaw ees.een nye avveavena 0*ecies Othe e o* Sisaeme. Oe.eeneme=*s

* g

L .\. 3e

e

. . _



_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .

,_ .-. ._ _- . . . _ _ . . _y _ _- .u-_ _ ..m .. -. - _
-

'

L. .
'r a

.,.g j,',7 g - C ' - '

--
,

(r,' )
,.- i

p n. . ~
&'

.,;.

h. I !,~

w <

- y TABLE OF CONTE'3TS f j
? -wi .,

a i3..,

P_ age .' t.
S'
;c j j;tr . "

; Introduction .................................................... ix ;

,... h Chapter 1 INTRODUCTION AND GENERAL DESCRIPTION OF THE PIANT.... 1-1

hJ 1.1 Introduction ......................................... 1-1 ;
p 1.2 Ceneral Plant De scrip tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1 ,/ jy,f 1.3 Ceneral Process Description .......................... 1-1.

'

y 1.4 Identification of Agents and Contractors ... .. ........ 1-1

bJ 1.5 Requirements for Further Technical Information ....... 1-2 i

'j 1.6 Identification of Changes and Additions to the *

I P.j License Application .................................. 1.2
,

y;
[ 1s .

Chapter 2 SLMfARY SAFETY ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1j (}., 3
-
..

f 2.1 S it e Ana ly s ias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2- 1 i -

d d

+j 2.1.1 Natural Phenomena ............................. 2-1 ,

9 2.1.2 Site Characteristics Affecting the Safety J
'

d Assessment .................................... 2-1 | .

2.1.3 Effect of Nearby Industrial, Transportation, and,

Q Military Facilities ........................... 2-1 ) I

' ,

. f* .
2.2 Radiological Impact of Normal Operations.............. 2-2

'
. 2.3 Radiological Impact f rom A5 normal Operations. . . . . . . . . . 2-2

P 2.4 Accidents ...................................... ..... 2-3
y 2.5 Conclusions ........ 2-3...................................

I in
n, Chapter 3 SITE CHARACTERISTICS ................................ 3-1 ?.-

f. i

9 3.1 Geography and Demography of Site Selected ............ 3-1 1
e ,

t' i

( 3.1.1 Site Location ................................. 3-1 g

L 3.1.2 Site Description ..................*............ 3-1 4

f 3.1.3 Population Distribution and Trends ............ 3-2 }
;

,

3.1.4 Uses of Nearby Land and Waters ................ 3-2 j;
7 U 4

0 3.2 Nearby Industrial. Transportation, and Military )'~

Facilities............................................ 3-3 -

3.3 Meteorology .......................................... 3-3
}j

+
,

| A

} 3.3.1 Regional Climatology .......................... 3-3
3.3.2 Local Metecrology ............................. 3-4

,

3.3.3 Onsite Meteorological Mcasurement Drogram ..... 3-4
i 3.3.4 Short-Term (Accident) Dif fusion EstLnates . . . .. 3-4

3.3.5 Long-Term (Routine) Diffusion Estimates ....... 3-4

!
.

i

!

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

. - . - - - . . .



.. __ , - . - . . - , , , . - - - - - - - , -

-- 3 - ' ,. '
' -'- ','

,- G_ '..y y; - .9 . . . ,
-'

. , T, N
.

. .

.} (* A p , , * #*

y; g'
, s (

, j .-i. 1'

- '. ''
_

-::* ~
.

_ _ ,

. ..
's

t

. 9

TABLE OF C0YrENTS (Coatinued)
.-

Pag
'

3.4 Surface Hydrology .................................... 3-4 j
I,

3.4.1 Hydrologic Descriptica ........................ 3-5
|- - -

. 3.4.2 Floods ........................................ 3-5' I3.4.3 Probable Maximum Flood (PMF) on Streams
and Rivers .................................... 3-7

.

*

3.4.4 Fotential Das Failures (Seismically Induced)... 3-8 1;

, 3.4.5 Probable Maxi:sua Surge and Seiche Flooding .... 3-10 1

! 3.4.6 Probable Mariana Tsunami Flooding ............. 3-11 !
e 3.4.7 Ice Flooding .................................. 3-12 i
i 3.4.8 Water Canals and Re servoirs . . . . . . . . . . . . . . . . . . . 3-12

3.4.9 Channel D ive rsion s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12
| 3.4.10 Flooding Protection Requirements............... 3-12 3

; 3.4.11 Lov Water Considerations....................... 3-13 !
! 3.4.12 Environmental Acceptance of Ef fluents . . . . . . . . . 3-13

?
j 3.4.13 Chemical and Biological Composition of

|. Adj acent Wa tercourses . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
.

f *' ,

| 3.5 Subsurface Hydrology ................................. 3-13 ,'
.

i
t; 3.5.1 Regional and Area Characteristics.............. 3-13 ,! i

j 3.5.2 Site Characteristics .......................... 3-14 -'

3.5.3 Contaminant Transport Analysis ................ 3-14 *

3.6 Geology and Seismology ............................... 3-14

3.6.1 Basic Geologic anc' Seismic Information . . .. . . .. 3-14 '

! 3.6.2 Vibratory Ground Motion ....................... 3-17 i

[ 3.6.3 Surface Faulting .............................. 3-19 '
i 3.6.4 Stability of Subsurface Materials ............. 3-20

.

'

3.6.5 Slope Stability ............................... 3-22 i
t

3.7 Sumary of Conditics Affecting Facility Ccnstruction
and Ope rating Requireme t s . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-22

l
,,, Chapter 4 PRINCIPAL DESIGN CRITERIA ........................... 4-1

~

4.1 Purpose of Plant ...................................... 4-1

4.1.1 Plant Feed .................................... 4-1-

I 4.1.2 Plant Products and Byproducts ................. 4-1
[ 4.1.3 General Plant Functions ....................... 4-1

9

4.2 Structursi and Mechanical Safety Criteria . . . . . . . . . . . . 4-1
'

4.2.1 Wind Loadings............. .................... 4-1
4.2.2 To rn ado Lo a d in gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

f

I

.

11
:

. a

.- - - .

.



,

1
1

- -,- - -- m , y , , - .r
- n - m.,; - - T r , ;m

|

i

y,.,. .

n..- :- . o g-' * -

.. w
.~i i

.

-w %...?;;s.
- - c-a ;.+.1 U '

->g;. . ,,
~

>. ..
. . , - .(,

.
,u
'; *W ^ ' - .-.

w .
- - . . . . . . . . . ~ ~ s

|; fJ 1

n

V u.k
i

i
n t

c 4
+ b. TABLE OF CONTENTS (Continued) .Ir w-
r i'
.- ( -I Page
i

.

i
};;d
*

. 4.2.3 Water Level (Flood) Design .................... 4-2.

t. $ 4.2.4 Mis sile Pro tectiora . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
P Q 4.2.5 Se i smic D e s i gn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
'l y 4.2.6 Snow and/or Ice Loadings . . . . . . . . . . . . . . . . . . . . . . 4-8 )" f 4.2.7 Procas s and Equipment Derived Loads . . . . . . . . . . . 4-8 'j

4.2.8 Combined Load Criteria . . . . . . . . . . . . . . . . . . . . . . . . 4-9_" w
' 4.2.9 Subsurface Hydrostatic Loading ..............o . 4-9C p

~ 9 4.3 Safety Protection Systems ............................ 4-9 ,

J .
. p

j}
'

7 4.3.1 Ceneral ....................................... 4-9

f 4.3.2 Protection by Multiple confinement Barriers

p and Systems ................................... 4-9 i
y 4.3.3 Protection by Equipment and Instrumentation j

- f; Selection ..................................... 4-10 q

f 4.3.4 Nuclear Criticality Safety..................... 4-10 .

t 4.3.5 Radiological Protection ....................... 4-11 1

}4 4.3.6 Fire and Explosion Protection ................. 4-11 ,|
h 4.3.7 Materials Handling and Storage ................ 4-11 ;'

Q 4.3.8 Industrial and Chemical Safety ................ 4-11 i
'

i)
h 4.4 Classification of Structures, Conponents, and Systems . 4-12 i

4.5 Decommissioning ...................................... 4-12 -!

)
4

: 1

p chapter 5 PLANT DES1GN......................................... 5-1 ;

N .

d 5.1 Sum =ary Des crip tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1
,

v u
r n 5.1.1 Location and Plant Layout...................... 5-1 :

I ;i 5.1.2 Principal Features............................. 5-1 j'

y 4

5.2 Pr o c e s s P aild in g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 l', g

[ 5.2.1 Structural Specifications...................... 5-2I -

e 5.2.2 Builuing Layet.t................................. 5-2
d 5.2.3 Individual Facility Description................ 5-2

, =
3 e 4j 5.3 Su p p or t S y s t em s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3

:
5.3.1 Development of Support Requirements . . . . . . . . . . . 5-3, .

h 5.3.2 Arrange =ent of Support Systems ................ 5-3 I*

.
;

t....

3.4 Description of Service and Utility Systems . . . . . . . .. . . 5-4T,

3
5.4.1 Building Ven tilat ion . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4;

7
', 5.4.2 Electrical .................................... 5-4.

f
: i
g s

.

i ')
| iii

N
i -

L. ._. . s

_. _



y. ._ _ . _ . _. w . . _ ., . - - , _ . -. ._ _ _ . -- m __ _ , _-S
1

- '

i'

i

r s
1

1

I

i '

TABLE OF CONTENTS (Continued) r a

g.
t

Q . . ' *

5.4.3 Compressed Air ................................ 5-5
5.4.4 Staan Supply and Distribution ................. 5-5 '

5.4.5 Water supply .................................. 5-5
5.4.6 Coo ling Wa t er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5 i4

-I 5.4.7 Sewage Treatment .............................. 5-6 .

5.4.8 Safety Communications and Alarms .............. 5-6 |
*

5.4.9 Fire Protection Systes......................... 5-6
5.4.10 Maintenance Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8*

5.4.11 Cold Chemical Systems ......................... 5-8

; 5.5 Items Requiring Further Developmen t . . . . . . . . . . . . . . . . . . . 5-9
5.6 Changes in the Application ........................... 5-9

Chapter 6 PROCESS SYSTEMS ..................................... 6-1
,

6.1 Process Description .................................. 6-1

6.1.1 Narrative Descrip tion . . . . . . . . . . . . . . . . . . . . . . . . . 6-1
6.1.2 Flowsheets .................................... 6-1 ,

6.1.3 Identification of Items for Safety Analysis ... 6-1 !
i

*

6.2 Process Chemistry and Physical Chemical Principles ... 6-2
6.3 Mechanical Proces s Syst ems . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2 .

s.

6.3.1 Fissile Materials Receiving, Storage, Handling, '

and Transfer .................................. 6-2
,

' 6.3.2 Fuel Manuf ac turin g . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-3
|

6.4 Ch emical Process Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-3

6.4.1 Process System..................................'6-3*

'6.4.2 Component / Equipment Spares..................... 6-4

6.5 Process Support Systems .............................. 6-4

1 63.5.1 Instrumentation and Control Systems . . . . . . . . . . . 6-4
I 6.5.2 System and Compenent Spares ................... 6-5

i
6.6 Control Room and/or Control Areas..................... 6-5+

}
- 6.8 coduct Handling ..................................... 6-6

6.7 Analytical Sampling .................................. 6-5.

|
; 6.9 Items Requiring Further Development ................... 6-6

j 6.10 Changes in e.he License Application ................... 6-6 |
t

Chapter 7 WASTE CONTINDtEhT AND MANAGEMENT . . . . . . . . . . . . . . . . . . . . 7-1

[ 7.1 Waste Management criteria ............................ 7-1
r

Y

Iv
i

|

L u.
|

|

. . . _ . _ _ . _ _ _ _ - _ _ -- . _ - _ _ _ _

!



____

.

. p.3 m 7 -c ; - ~ q , =f'''';" ' " . '. , - - -- . , . . . - - - 1- 7

J;, - -
. a :b @ai

_

" ~ '
.,

.i,

h .."
.

.j:{_ * - M Tfi
k

t sps

D, 9L
,

a+

I ~f )d. s #
-

r4 j~' ' g
.. 0-

' >d.[|
uy TABLE OF CONTENTS (Continued) 7.

... -

Page i)jn. - ,
i 1

L 7.2 Radiological Wastes .................................. 7-1 "

[ 7.3 Nonradiological Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1 $.i1
f 7.4 Of fgas Treatment and Ventilatica . . . . . . . . . . . . . . . . . . . . . 7-1 Ml,'
j. 7.5 Liquid Was te Tres ement and Retention . . . . . . . . . . . . . . . . . 7-1 {j

d

< t,

; 7.5.1 Design Objectives ............................. 7-2
[{|. f[ d 7.5.2 Equipment and Systems Description . . . . . . . . . . . . . 7-2 j

pgf
~ 7.5.3 Operating Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2 [

7.6 Liquid Waste Solidification .......................... 7-2 -

gj .

r. 4
' j. 4 7.6.1 De sign Obj ec tive s . . . . . . . . . . . . . . . . - . . . . . . . . . . . . 7-2 .

{ 7.6.2 Equipment and Systems Description ............. 1-2 J !

h)'
7.6.3 Operating Procedures............................ 7-2
7.6.4 Characteristics, Concentrations, and Volumes of

| ,,
rj Solid Wastes .................................. 7-2 - ,-

[d
J 7.6.5 Packaging ..................................... 7-3 ir 7.6.6 Storage Facili ies............................. 7-3 it

h! ls1 7.7 Solid Wastes ........ ................................ 7-3 -

44
, . .i
: h 7.7.1 Design Objectis2s ............................. 7-3
| j 7.7.2 Equipment and Systems Description.............. 7-3 -

L pg 7.7.3 Operating Procedures .......................... 7-3 !
p| . 7.7.4 Characteristics, Concentrations, and Volumes of

{
-

|j Solid Wastes .................................. 7-3,

;

p, 7.7.5 Packaging ..................................... 7-A j.'

6 7.7.6 Storage Facilities ............................ 7-4 i's 1h ;-

'4 7.8 Items Requiring Further Develop =ent ................... 7-4 j
h; 7.9 Changes in the License App *1 cation ................... 7-4 {
p?
; Chapter 8 RAD IATION PRv I ECTIO N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1.

6
.; i

[. P, 8.1 Ensuring That Occupati.1nr1 Radiation Exposures Are
g t R As Low As Is Reasonably Achievable (ALARA) . . . . . .. . . . . . 8-1 , , ,

4 -;S _ .- 4
-

p 8.1.1 ' Policy Considerations.......................... 8-1
|

g
*

8.1.2 Design Considerations.......................... 8-1;, .*

i 8.1.3 Operational Considerations..................... 8-2 4

|
8.2 Rad ia tio n So urc e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

,

8.2.1 Contained Sources ............................. 8-2
8.2.2 Airborne Radioactive Material Sources ......... 8-2

s

L

- v

w.- .

t

.n.,~~~~ -

_ _ _ _ _ _ _ _ _ -__



,v- - .g - . ,. .-
-- a r"- , y,m,e -

.3- .c -- n, , ,, .

, ,
' , ,e *a.g(, .

' >

. . .

{3 ' ', ; _ ].k.'.- *' .'
.,

r-~-

f:: p,* - . ~
,.

==

64
i .?

t
,

I. :.

t g
f- i
;. TAE12 0F CONTETTS (Coc:inued? - t

,

b

P_a g,e, ,.
Y l

b. 8.3 Radiation Protection Design Features ................. 8-3 1

p. ,

'

F. 8.3.1 Plant Design Fea ture s . . . . . . . . . . . . . . . . . . . . . . . . . 8-3 ;
>.

.

W 8.3.2 Shielding ..................................... 8-4
' ! 8.3.3 Ventilation ................................... 8-4 . , , .

L 8.3.4 Area Radiation and Airborne Radioactivity '

- Monitoring Ins trumentation . . . . . . . . . . . . . . . . . . . . 8-6
-

m V

s 8.4 Estimated Man-Rea Onsite Dose Assessment ............. 8-6
0 8.5 Health Physics Program ............................... 8-6 1

;

r; 8.5.1 Orga niza tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-6 j'

1- 8.5.2 Equipment, Instrumentation, and Facilities .... 8-7 -

|
*

8.5.3 Procedures .................................... 8-7 ,

f
i

-
1 8.6 Estimated Man-Rem Offsite Dose Assessment ............ 8-8 i }

,
1

8.6.1 Effluent and Environmental Monitoring Frogram . 8-8 j

8.6.2 Analysis of Multiple Contribution ............. 8-9 j
'

| 8.6.3 Estimated Exposures ........................... 8-9
8.6.4 Liquid Release ................................ 8-10 1

' 1

8.7 Items Requiring Further Develo;-sent .................. 8-10 [ ]'

- 8.8 Changes Since Initial Submittal ...................... 8-10 \ t
" i j

Chapter 9 ACCIDENT SAFETY /.NALYSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1 .

-

Abnorma l Op era tio ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1 i.9.1
,

.

9.1.1 Event ......................................... 9-1 ',

i
9.2 Accidents ............................................ 9-2

'

t
9.2.1 Accident Analyzed ............................. 9-3

I' Chapter 10 CONDUCT OF OPERATIONS .............................. 10-1 .
.,,

,

- N- Or ganira tiah:rl ' StTbEtuW.'.'.".'. .~. . . . . . . . . . . . . . . . . . . . . . . 10-1* *

| 10.1.1 Corpo ra te Organiza tion . . . . . . . . . . . . . . . . . . . . . . . 10-1
*

10.1.2 Operating Organization ....................... 10-2
10.1.3 Personnel Qualification Requirements ......... 10-2
10.1.4 Liaison with Outside Organizations ........... 10-3-

10.2 Preoperational Testing and 0;eration . . . . . . . . . . . . . . . . . 10-3

10.2.1 Administrative Procedures for Conducting ,

1the Test Program ............................. 10-3

|
vi

!

I
'

i

i

I

k.

1

.

|

|

i
..- - . ;

i



_

_

_
_, - - _ - .- ---.--r-., - - - - - m- - "T"'1

. . ;
, . . . . , . , -o

j-
.

#"P nahemm.-- #
, ___ f

.k EE
g,=&

$ T
kt

'

>
C

^

.

f '' IS TABLE OF CONTENT 9 (Continued)

f
4 A P.ssa

T!gs
L':. 10.2.2 Tes: Program Description ..................... 10-3i

i U'3 10.2.* Te st D iscuss ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4
R *
. Lbv

[u .'
p 10.3 Training Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4i...

A:
f<|j[ 10.3.1 Program De scrip tion . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4

* 10.3.2 Re training Pro gram . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4
N

gq
t s. 10.3.3 Adminis tration and Records . . . . . . . . . . . . . . . . . . . 10-4-

k.
o X-

pt
gj 10.4 Normal Operations..................................... 10-5

|
-

E4
A P: 10.4.1 Plant Procedures.............................. 10-5
E ij 10.4.2 Plant Records ................................ 10-5
- Ji

h [j 10.5 Eme r gency Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-5
,

gr 10.6 D e c e= mis s i oning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10- 5'

; ?t
u

- b 10.6.1 Decommissionin~g Program ....................... 10-5
' fj 10.6.2 Decontamination .............................. 10-5
! !; 10.6.3 Arrangements with Outside Organizations....... 10-5 ,

p 4 10.6.4 Arrangement s f or Funding . . . . . . . . . . . . . . . . . . . . . 10-6
t

'

< f Chapter 11 OPERATING CONTROLS AND LIMITS . . . . . . . . . . . . . . . . . . . . . . 11-1
F. e
1 e -

; C 11.1 Preliminary Operating Controls and Limits . . . . . . . . . . . . 11-1.

3 9 11.2 Proposed operating Controls and Limits ............... 11-2
y ) 11.1 Content of Opera ting Controls and Limits . . . . . . . . . . . . . 11-2
r .! 11.* Bases for Operating Controls and Limits .............. 11-2

f 11.5 Development of Operating Controls and Limits ... .. .... 11-3"

r( 11.5.1 Safety Limits and Limiting Control Settings... 11-3
c

i !

b 11.5.2 Limiting Conditions for Operation . . . . . . . . . . . . 11-3
) d 11.5.3 Surveillance Require ments . . . . . . . . . . . . . . . . . . . . 11-3
,

*, 11.5.4 De s i gn Fe a tu r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-3
'

11.5.5 Adminis t rative Con t rols . . . . . . . . . . . . . . . . . . . . . . 11-4
i 11.5.6 Suggested Format for Operating Controls and*

,

Limits ....................................... 11-4,.

i. 4-
'

Chapter 12 QUALITY ASSURANCE .................................. 12-1r
I

. i ,

[
.

12.1 Quality Assurance During Design Construction . . . . . . 12-1...

. 12.1.1 Organization ................................. 12-1
F 12.1.2 Quality Assuran-e Program ..................... 12-3

12.1.3 Design control . ........................ .... 12-4 '-

i 12.1.4 Procurement Document Control ........... .... 12-5,

I

t

a

vii

,

hm

_ _ .



.

..
yr.- - w= . . . - - - - -&- , r - - - : " vv - m 7.-- jy-.-,,.-.-r-,

sn , . '';. &, _ . [ ~ T' 1 *
. -s

~ z.
, . .

4. . . ..-
3* - va #.

_ ,
.

. *
,

* 1., e - ,
. '3-4.

*

L:,. g-_.2 2
-

s

.
t:- .

*
r%

k. i.

- r

| 1~

.
.

I

! -F

,

; I

f. .: TABLE OF CONTENTS (Continued)
#

3,s t -.
*

! P, nge, '] |
,
h- . s

}

f 12.1.5 Instructions, Procedure., and Drawings ....... 12-6 '!
'

i-

, 12.1.6 Docussent Cont rol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-6
'- * i 12.1.7 Control of Purchased Material Equipment, and 4

h | Services ... ................................. 12-6 '

[ 12.1.8 Identification and Control af Materials, Parts,'"

,jg and Componects ............................... 12-7
,

| 12.1.9 Control of Sp0cial Processes ................. 12-7 .,

4.~ 12.1.10 Inspection ................................... 12-7
, '

L 12.1.11 Test Centrol ................................. 12-8' .

' 12.1.?.2 Control of Measuring and Test Equipment ..... . . 12-8 ',

b.
,

i 12.1.13 Handling, S torage , and Shipping . . . . . . . . . . . . . . 12-9,

,: 12.1.14 Inspection, Test, and Operatiri2 Status ....... 12-9
,

-Y 12.1.15 Nonconforming Materials, Parts, or Components . 12-9, , . . ,
*

/ ; 12.1.16 Correc tive Ac tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-10 ;
12.1.17 Quality Assurance Record s . . . . . . . . . . . . . . . . . . . . 12-10

^ ,
i

| 12.1.18 Audits ....................................... 12-11 i

,
*

! '

t 12.2 Quality Iv.nar nce During the Operation Phase ......... 12-11 - 4 ',

. ./

,

i' I

t

L

I
l- . -;

I
*

,
.a

F,
.

2
;,

, t'
| r

. ,

t
. > 8

I

| :

. , 4

!

!-

e L

*
,|-

g

d

!
: !

! !
,

f
\

t viii i
k !
,

'

__ 1 __

i

1

*
6

I' t
( f

; s._ _._-_

l
.

-



r

T*T* * f , r 7'**989 O I" " . ~ ~ ~ E '

a Ny p __ _ , _ yQ., , . .
-

,. - - m
- - - - ~ - , - , . . . , ~

' ,
- ..e r,

; 3e
, ..: y;

.

<

.

- '

I h
-- 79g_

-

,

h I|A 'q 4
'

i
-

C'"]. INTRODUCTION f. 1

.
,

-2
54 41

g 10 CFR Part 70 speelfies the information to be supplied in applica- $<
d tions for licenses to pussess and use special nuclear materials in pluto- ( 3g nium processing and fuel fabrication plants. However, Part 70 does not i ']g specify the format for presentation of that information. The N2C staff E *

suggests the use of this standard format for license applications to | 'lg' ,

-
* ' Present the required information. l -j

.

i

There are important functional differences between plutonium processing.

E and fuel fabrication plants and fuel reprocessing plants, and even greater i
-

- E differences between plutonissa processing and fuel fabricatica plants and :

(g nuclear power reactors. As a result, the emphasis on certain safety fea- j
tures in the license opplication for plutoniu:n p.ocessing and fuel fabrica-

u tion plants will differ somewhat from t!'at required in a safety analysin
-

7 report (SAR) for fuel reprocessing plants, and even more markedly from !
qh that required in a safety analysis report fer nuclear power reactors.
,

The applicant should develop the safety assessment of the design bases of '. .

y plutonium processing and fuel fabrication plants in a manner consistent '

?. with the safety considerations applicable to such plants. '
0

,

: '

} To obtain guidance as to the ,lepth of analysis required in the

[E
license applications, the applicant is invited to confer with the NRC ;staff prior to preparing the license application. 3-

The " Standard Format and Content of License Applications for Plutonium
. .

Processing r.nd Fuel Fabrication Plants" (herein-af ter " standard format")
U was prepared to supply gtaidance in the preparation of license applications

,f for plutonium processing and fuel fabrication plants. p

f
r The standard format represetts a format that is acceptable to the

.,

NRC staff. Conformance with this standard format, however, is not ;

h[. required. Thus, while license rpplications with differing for. cats will L

be acceptable to the staff if t%y provide an afeqtate basis for the
findings required for the issu*.nce of a license, deir.yr, may result becaJse -

*

* there is a greater likelihood that all subjects necessary for a liense
review will not be covered. q

3 :
> r

1. Purpose and Applicability
.

U Th.s standard format has been prep red to Idantify for 1pplicants *

I the type of information needed in the license app 41cetion. *
.

* i
4- ? Certain requireeents need not and cannot, be met until the con-

y struction phase has begun or has been coapicted. Thfa standard format
,

t |aentifies those items in the license application : hat enould be submitted
; to the Coc:sissicn 9 months ahead of the proposed start of construction.
'

The remaining ite a must be submitted as part of the completed license,

i applicatien prior to *he granting of a license. This standard fotmat Is
,*'

, designed to facilitcte an ord.erly review. The information identified

; herein represents a minimum vnich the license application should prc. vide.
"

i
N 1x

.
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AdditiM information may be reque1ted if needed for the 8

staff review. If, after the submittal of the application and prior to !
the issuance of license, any changes or additions to the plant are I
made, the application must bs corrected. This casures that the com- -]
plated copy of the license application reflects the actual conditions
of the plant. As further guidance, the NRC staff is also issuing m[

'-
.

guides describing recommended information and acceptable methods for 's
impismenting specific details cutlined by this standard format. Spe- ~j
cific requirements for control of special nuclear material are contained j,

,

in 10 CFR Part 70. Additional guidance will be'provided to applicants j.
,

regarding the information to be submitted for the physical protection jL
of special nuclear asterial in transit and also for the special nuclear

.

material and plant physical security plans. - j,

The license application serves as the principal technical !
communicatior. between the app *.icant and the Nuclear Regulatory Commis-

{sion. It establishes the nature of the plutonium processing and fuel 6

fabrication plant and the plans for its use. Each applicant must show ,;
in the license application that the process to be performed, the operat-
ing procedures, the planc and equipment, and the applicant's capability ,

collectively provide reasonable assurance of protection of the health
and safety of the public and plant personnel. !,

In the license application the applicant analyzes the plant ~

f
'

in terms of potential hazards and the means employed to prorn t against .

the hazards, including the associated margins of safety. Thio includes i

evaluating (1) the site and its relation to accidents from nataral
phenomena, (2) radiation shielding, (3) confinement and control of

1

radioactive material, (4) effluent treatment. (S) projected effluent*

,

quantities and concentrations, (6) reliability of the systems essential
,',to safety, and (7) the radiological impact associated with normal

operations, abnormal conditions, and accidents.
j
;

The license apa" cation demonstrates the degree of skill,
care, and effort used by .ae applicant in all aspects of the project.
To this end, the applicant should provide for certain selected areas a
complete, in-depth analysis, which may be presented in supplemental

,

.
reports and incorporated in the licensa application 'cy reference. .

The application should contafn, as a minimum, the information
required pursuant to 10 CFR 570.22(f) L: support the determination

, required by 10 CFR 570.23(b). The application should set forth a
description and safety assessment of the design bases of the principal
structure, systems, and coc:ponents of the plant in sufficient detail so
that the staff can make an independent deter sination that there is
reasonable assurance that safe operation will be achieved. A detailed

. description of the quality assurance program associated with the plant

|
1

.
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'

ri construction is required with the application. With respect to certain jd 4i

(b inforetation which may not yet be available at the time of initfal sub-
'

e
i mission of the application, the following should be included: !-

s

|
'

a. The development work which is yet to be coz;1eted,
; ;*

-

i
- b. The criteria and bases being used to develop the required

,

[ information, '
-

-
! c. The concepts and/or alternatives under consideration,
! ij d. The schedule for completion of obtaining the required y .

.

p
-

3 information.
6b,

The completed license application should contain all technical j
information required by 10 CFR 570.22 and should describe in detail the if

:
,

final plant design and present the final safety assessment. Modifica- '4g tions from criteria, designs, and bases previ, > sly included in the 'l -'

application, as well as any new criteria, designs, and bases, should be. 4 '

l identified and justified. The safety significance of each change, *

l should be discussed. A detailed presentation on the conduct of opera- k,

; j tions should be included in the application covering:
,

Plans for preoperational testing,; a.

} b. Start'p and normal ~ operation, - f;
'

r
1i L c. Emergency plans,
)|-

h
;

d. Organizational structure, $
|

5 |'

e. Personnel qualifications, i i'

[ i
'

,

. f. Operating training, 4
e it' i

g. Quality assurance, 1
,

, ; h. Decommissioning plan, f
f -

t i. Prrp .ed license conditions.
t

, j 2. Use of the Standard For. sat *

2

[ The application should follow the numbering systems of this
'. standard format at least down to the level of subsections.
5

I Due to the wide diversity of process and design possibilitics
. ' , for a plutonius processing and fuel fabrication plant, the applicant may

8

o

xi
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:

ivish to include appendices to the application to provide detailed
i >

supplemental information not explicitly identified in this format. The>

:<

following are examples: ( i

{ A glossary of unusual terms or abbreviations used by thea. I

t, applicant,
i i

t. Supplementary information regarding assured analytical [
i

models, calculational methods, or design alternates i. sed by the appli- j i

.
,

k'
cant or its agents with particular emphasis on rationale and detailed
ar==ples used to develop the bases for criticality safety. j ;

. . ,

" } $c. Reports furnished the applier.nt by consultants.
e,

"
5

-

9

3. Proprietary Informatfo:t

k.
. !

[ Proprietary information must be submitted separately. When i'

[ submitted, it should be clearly identified and accompanied with the
ie

{ applicant's detailed reasons and justificatLs for requesting its i
'

| being withheld from public disclocure, as specified by 10 CFR Part 2,
" Rules of Practice," 12.790, "Public inspections, exemptions, requestst

f for withholding." -

'
A

,

4. Style and Composition

! A ta' ale of contents and an index of key items should be
} included in each volume of the license application. , ;

kThe applicant should strive for clear. concise presentation s, ,of the information provided in the application.
i

j Where numerical values are stated. *.he number 6 significant8

figures given should reflect the accuracy or precision to O tch thet
! number is known. Where appropriate, estimated limits of errors or un- ;

!

i certainty 2hould be given. !
.

!( Abbreviations should be consistent throughout the application i
[ and should be consistent with generally accepted usage. Any abbrevia-

| [[ tions, sychols, or special terms not in general usage or unique to the
! proposed plant should be defined whan first appearing in the application. j

,

i
,

F

!Graphic presentations such as drawings, maps, diagrams, !'

I, sketches, .nd tables should be employed where the information may be
presented more adequately or conveniently by such means. Due concern
should be taken to ensure that all information so presented is legible,

;
. that symbols are defined, and tnat scales are not reduced to the extent

.

that visual aids ate necessary to interpret pertinent items of informa- )

tion. These graphic presentations should be located with the section
where they are primarily referenced.,

'
,
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f References used should appear either as footnotes to the page ;
'

i where oferenced or at the end of each chapter. ; i

h (
- p 5. ?hysical Specifications !'

a. Paper size.-

(1) Textual pages: 8-1/2 x 11 inches'

b (2) Drawings and graphics: 8-1/2 x 11 inches preferred; ]
*

D however, a larger size is acceptaMe provided the fiaished copy when j
E folded does not exceed 8-1/2 x 11 :nches. i

t
f y b. Paper stock and ink. Suitable quality in substance, paper j

*
t color, and ink density for hardling and reproduction by microfilming or .[ * f

; image-copying equipment. ;

[ i I
{ y c. Page Marp h . A margin of en less than 1 inch should ba ;.I
g ; maintained on the top, bottom, and binding side of all pages submitted. 1 i

,

ii

d. Printing. -

Q (1) Cnposition: textual pages should be single spaced. j

i
1/ (2) Type face and style: should be suitable for micro-

to f11 sing or image-copying equipment. j

f h !

E (3) Reproduction: may be mechanically or photograph- i j'

,

h ically reproduced. All pages of text should be printed on both sides, it
and the image printed head-to-head.'

e. Binding. < ages should be punched for standard 3-hole |[
R loose-leaf binders. ,

j ",

I f. Page numbering. Pages should be numbered with the two,

f j digits corresponding to the chapter and first-level section nu=bers
> followed by a hyphen and a sequential number within the section, i.e., ,

. !. the third page in Section 4.1 of Chapter 4 should be numbered 4.1-3. '

a
;i Do not number the entire report sequentially. (Note that because of

,

r
'

y the small number of pages in many sections, this standard format is !
W numbered sequentially within each chapter.)

. +

3 |g 6. Procedures for Updating or Revising Pages-

.
L !
p' Data and text should be updated or revised by replacing pages. ;,

i ,: " Pen and ink" or " cut and pas a" changes should g be used.
?
a

h
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! ('
{ ihe changed or revised portion on each page should be highlighted

by a " change indicator" mark consisting of a bold vertical line drawn
.

in the margin opposite the binding margin. De line should be the same !
'length as the portion actually changed.
'

'

~

All pages submitted to update, revise, or add pages to the I

report should show the date of change and a change or amendment number. i
A guida page listing the pages to be inserted and the pages to be }

- L removed should accompany the revised pages.
!

| 7. Status of the Standard Format i

t This stan ard format guide is issued for cotanent and interim

[ use. It is the responsibility of the applicant to comply with the
i existing Federal Regulations to ensure that its plant design and operat-
) ing practices will result in the degree of safety requircl.
!
' As the nuclear industry develops, ;ae Commission's require- !,

i ments for information needed in its review of applications for licenses i

,' i to process and use special nuclear material in plutonium and fuel |
'

|
fabrication plaots may change. The contents of this standard format j
will be revised to reflect modifications in the regulations. Revisions ;

'

{ of the Commission's needs for the infornatica in connection with the
} |

licensing of special nuclear material for use in plutonium pr> cessing
and fuel fabrication plants .1 be' conveyed to the industry and the,

,

i public in the following principal ways: (1) by amendments to this '

;
j

'
atandard forms:, (2) by t!.e issuance of new or revised regulatory (

j guidra, (3) by public announcements, and (4) by direct communications
to ti.e applicant by the NRC staff as needed. 't ,

l
.,
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1. INTRODUCTION AND GENERAL DESCRIPTION OF THE PIJRT j

Provide introductory information, and the purpose for and the general f,

k description of the plant. The information in this chapter and Chapter 2, ;
E, "Summaary Safety Analysis," should enable the reader to obtain a basic j
E| understanding of the plant and the protection afforded the public health g ,

U and safety without having to delve into the subsequent chapters. Review |
' '

C of the detailed chapters which follow can then be accomplished with
better perspective and with recognition of the relative safety importance,

-

c of each individual item to the overall plant design. 1

7
,

NL

f 1.1 Introduction ,

,

y t t
*

k{
Prenant briefly the principal aspects of the overall application. ;

The following should be included: a general desertption of the activity *j' *

for which a license is requested; a brief description of the proposed
r[ location of the plant; the plant's nminal capacity; the type, form, and

'
,

,

g: quantities (possession limits) of the special nuclear material to be ;
p possessed; the types of fuel to be fabricated; the vaste products; the
$; corporate entities involved; and the estimated cine schedules for construc-

-

51 t b . and operation. The period of time for which the license is requested
; I should i.e identified. j

,

b I

y 1.2 General Plant Description
L

b Include a sumary description of the principal characteristics of --- t

the site and a concise description of the plant. The plant description** *

' should include a brief discussion of the principal design criteria,
*operating sys* ems, ?uels ha .dling, cooling water and other auxiliary systems.qi and the radioactive waste management system. The arrangement of major

h structures and equipcent should be indicated on plac and elevation drawings i

h* in sufficient number and detail to provide a reasonable understanding of i

fj the general layout of the plant. Any additional features of the plant l'.kely .

U to be of special interest because of their relationship to safety should
D be identified.

d
4

I .

h
I'

1.3 Ceneral Process Description

A summary description of the process to be used in the plant including
u process crigin and background should be included. Identify reactants and
G products as well as waste streans. Provide sufficient detail in the -

- Q discussion and accompanying charts and tables to provide an understanding
(; of the processea involved.
.' ,

b hi
: 1.4 Identification of Atents aad Contractors

- N:
.t

; *; Identify the prime agents or contractors for the design, construction, *

! and operation of the plant. All principal consultants and outside service i3

/ organizations (including those providing audits of the quality assurance
program) should be identified. The division of responsibility between the'

ig
C process designer, architect-engineer, constructor, and plant operator should

i be delineated.,
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1.5 Requiree nts for Further Techni:a1 Information ., '
,

' , - For the initial application submittal, itemize and discuss in this :

I section any aspects of the facility or process tLat will require develop- *

4

ding additional information to support the design bases used in the r

plant prior to or during construction. Reference this informatian to j
>

the appropriate sections in Chapters 5, 6, 7, and 8 and any appendices
~

i
.

or topical reports filed with the Nuclear Regulatory Commission. The!

discussion may be presented in s-ry form and should include the'- '

following: .r .

An identification of and differentiation between those systems j*

that will be required to determine the adequacy of the design,~

,

and those that will be used to demonstrate the margin of ;

conservatism of a proveo design, i
,

.

A summary description of the technical information that must be*

or. ained to demonstrate acceptable resolution of the problems, ;
,

I A stamary description to show how the information will be i*

obtained, !f
i

'
The estimated tims schedule for commencing and completing each j*

program, ,

I
An identification of design alternatives or operational j* .

restrictions available in the event that the results of the ," ,

! program do not demonstrate acceptable resolution of the i
'-,

j problems.

1.6 Identification of Changes and Additions to the 1.icense Application

The completed Aicense application should describe, with details, ,

the changes adopted since submittal of the initial application. Sum-
marf ze the (1) results obtained from 1.5 above (2) changes resulting

!from additional considerations, and (3) reasons for these modifications.,

Additionally, in this section provide a couplete summary which identi- ,

fies and discusses all significant changes that have been made in thei

,
plant design since submittal of the initial application. |

,
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/. 2. SUMMARY SAFETT ASSESSVENT" %g
,

.

,2 j Provide a summary of all aspects considered which relate to providing:
"

h a safe operation with respect to the protection of operating personnel and
the public. Also, include 4 summary of the information presented in Chap-

. I,f, ter 9. " Accident Safety Analysis."
. .,

,

> y :,

[ 2.1 S._tf Analysisii

+ u
-

f, g 2.1.1 Natural Phenomena . .::. :
; ,..-y

-
'

From information presented in Chapter 3, " Site Characteristics,"i g
k

* f sumanarize the frequency and severity or magnitude of natural phenomena
,w saich characterize the site and iafluence design features and design
}

'

$[
criteria selected. Include earthquakes, lightning, tornado- or hurricane-

', cype winds, missiles, inurdation by water from possible sources, lose! $ of water supply, and ice and/or snow load. Includa in the summary theh methods used to cope with the impact of those phenomens.
.W >

L h 2.1.2 Site Characteristics Affecting the Safety Assessment |
'

E

h.)i.. Describe in summary form the site characceristics which have a iL bearing on the safety assessment and show how these have been considered I
g to develop suitable margins of safety. j
h 2.1.3 Effect of Nearby Industrial. Transportation, and Military Facilfries

.!

i
*

.

Summarize items that have been considered vbich may present a hazard | -'

to the plant facilities from nearby activities. Section 3.1.4 identifies *

[ } typical activities to be analyzed. The following are typical considera- 4.j tions to be evaluated:
, )

. 1. The effects of explosion of chemicals, flammable gases, or j
munitions,

;t

2. The effects of explosions of large natural gas pipelines that $
cross, or pass close to the plant, }-

*

1

3. The effect of detonation of the maxi:n=a amount of explosives -

|that are nermitted to be stored at mines er stone quarries near the site, !

. g 4. The potential effects (1) of fires in adjacent oil and gasoline
.plants or storage facilities, (2) of fires in adjacent industries, (3)r

8

f of fires from transportation accidents, and (4) from brush and forest !L fires,

l'. r
%

g 5. The p tential effects of accidental releases of toxic gases g

36, from onsite storage facilities, nearby industries, and transportation
{ accidents,
f.

*
( 6. The effect of expected airborne pollutants on important plant
"

} _ components,

L ) |
.
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'
7. The potential effects of afreraft impacts on the plant and stack,

taking into account aircraft size, velocity, weight, and fuel loading for
[

'

f
sites in the vicinity of airports. v,

.
'

If tall structures, such as discharge stacks, are used onsite, j
evaluate the potential for damage to equipment or structures important i
to safety should thc.. structures collapse. j

''

a-

! 2.2 Radiological Impact of Noraal Operations j '

,

I
: For the gaseous, liquid, and solid wastes provide the following: ;
I . i

,

l. A summary identifying each vaste, I
{

'

,,

- t 1

| | 2. Amount generated per metric ton (MT) of fuel fabricated and/or .

,
,

per kilogram of plutonium processed,'

I

| 3. Quantity and concentration of each radionuclide in each stream, i

: .

' 4. Identification of the locatie2s that are beyond the re.tricted
areas (as defined in 10 CFR 520.3(a)(14)] and beyond the exclusion area, '

which are most impacted by radioactive effluents; the exclusion area is
that area surrounding the plant in which the licensee has the authority
to control all activities, including exclusion or removal of personnel
and property from the area,

5. For these locations the amount of each radionuclide and its ;
i man-rem contribution of radiation dose to human occupants that can (
{ aceive under normal operational circumstances, '

|
; 6. Explanation by a discussion and sample csiculations or refer-,

'

ence of the reliability of the estimated values presented,

7. For each effluent, the constraints imposed on process systems
3 and equipment to ensure a safe operation,

.

8. Discussion of how the "as low as is reasonably achievable", ,

*

concept is net and the alternatives considered.

2.3 Radiological Impact from Abnomal Ooerations
,

- The capability of the plant to operate safely within the range of I

{ anticipated process variations, malfunctions of process equipment, and

[ operator error should be shown. The infornation say be presented in
L tabular form with the situations analyzed listed in one column accom-

~

panied by other columns that identif*:,

( 1. Estimated man-rem exposure,
'

2. Method or means available for detecting the respective situations,

i
f :
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E, 3. Causes of the particular situation, is, js

l ,

4. Corrective actions, jy ~

s C
i
r

[ 5. Effects and :onsequences,
IK

- { y Analysis," should be included. ) }1
,

T A summary of the iaformation presented in Chapter 9, " Accident Ssfety -

p 1 io
1 2.4 Accidents"

;

l j,

~
B ! Provide analyses to cover those credible situations which create demands y ;

3|
(E' 8j beyond the possible capability cf th: process, equipment, or confinement

:.. ; features, whether or not nitigated by operation f s,tandby or engineered ^

- {;h protection features, and state the estimated radiological consequences.N i

jr

[ I 2.5 Conclusions j
1 !r- p

{, j Provide conclusions with respect to the impact of the plant and its {
g operation on the health and safety of the public and operating personnel. '
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g[- i;;. g 3. SITE C'IARACTERISTICS

9.

I- 37 Provide information on the location of the plant and a description
# of the geographical, desaographical, meteorological, hydrological, seis-c' -

) mological, and geo1>gical characteristics of the site and surrounding
4 gj vicinity. The obje-tive is to indicate what site characteristics influ-
b ence plant design and process selection. An evaluation of the sitew

b: . h characteristics from a safety viewpoint should be developed. Identify*

b Q any assumptions that need to be applied in making the safety appraisal
7 and further related by cross-reference both to the criteria developed in.

Chapter 4, " Principal Design Criteria," and to the design bases selected
in subsequent chapters to meet these criteria.,

c r

(ya
3.1 Ceography and Demography of Si.e Selected- y

gn
' d Information concerning the site, geography, population, and land
_

usage should be provided in support of the safety evaluaciou.

3.1.1 Site Location,

=

.$ The location of the plart site should be described with sufficient
-

i,
'

s clarity to avoid any anbiguity about its location in relation to

'
-

r}h}
. features developed later in this chapter. The site location should be
,

- described by specifying ine latitude and longitude of the plant to the
]

f nearest second, and the Universal Transverse Mercator coordinates * to '

the nearest 100 meters. The state and county in which tne site is located

} should be identified, as well as the location of the site relative to'

p p preminent natural and man-made features such as rivers and lakes. To
y a facilitate presenting this information, maps a ! aerial photographs
L. @ should be provided. The general location map should encompass at least

5 y) a 50-afie radius. Additional maps should be provided to present detail
) near the plant and site plots to establish orientation of buildings,.

i d vaults, streams, ponds, transmission lines, and neighboring structures. <

t Detail in this section may be referenced in subsequent chapters, to |{
. minimize repetition.

|

I 3.1.2 Site Description !
'

;
g

L y A msp of the site should be included in the application and should
p be of suitable scale to clearly' define the boundary of the sir. snd the

d distance from significant facility features to the site boundary. The
D area to be considered as the exclusion area should be delineated clearly
& if its boundaries are not the same as the boundaries of the plant site. j
f The application should include a description of applicant's legal rights
M with respect to the properties described (ownersh!p, lease, easements,

. /, etc.).
,.

.j D e topography of the site and vicinity should be described by }
suitable contour maps that indicate the character of surface drainage fg

1 patterns and potent.'al inpact on surface vinds. '

.,

'

* As found on U. S. Geological Survey topographical maps.
'
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1 Vegetative cover and surface soil characte.ristics should be described __!

[ sufficiently to indicate potential erosion and fire hazarda. 1(&

{J.
Traffic and transportation routes and onsite transMssun lir.es

'

should be identified. ,

y.
+:

% 3.1.2.1 Site Boundary. For any activity conducted within the area
t controlled by the applicant, but not related to the plant operation,, t ,,

k identify the boundaries within which the applicant will control such !
f. - activity. . .. .

''
b. .

.. k 3.1.2.2 Boundaries for Establishing Effluent Release Limits.
'

I. -Identify the restrict 6d area as oefined in 10 CFR Part 20, 520.3(a)(14)
'n to show the boundary line which will be used to establish effluente

[ release limits. This boundary line, which may or may not be the same as j
1the plant property lines or the exclusion area boundary line, demarcates

[} . the ana to which accese will be act!vely controlled for purpose <. of
p ', - protection of individuals from exposure to radiation and radios.tive .i

{ materials. The degree of access control required is that '.hich c:aables ,;

a, the licensee to comply with the requirements of 10 CFR Part 20. The i. ;
(' site map (discussed in Section 3.1.2) may be used to identify this area, .-

it ' or a separate map of the site may be used. Indicate the location of the |,

[ boundary line with respect to nearby rivers and lakes. Distances from
(' plant effluenc release points to the boundary line should be clearly
6 presented.

-4
Y 3.1.3 Population Distribution and Trends

'

h
% Population infor=ation based on the most recent census data should be -

.
presented to show the population distributions as a function of dister e

( and direction. On a map of suitable scale that identifies places of sig-
g nificant population grouping, such as cities and towns within the 50-mile
h radius, concentric circles should be drawn using the plant as the center
7 point, se distances of 1, 2, 3, 4, 5, 10, 20, 30, 40, and 50 miles. The

'

y j circles a:t)uld be divided into 22-1/2 degree segments with each seg:nont
,. t centered on one of the 16 cardinal compass points (e.g., north, north- '

g northeast, es:c.) . Within each area thus formed by the concentric circles
and radial lines, the current resident population should be specified, as ;* '

@ veil a.s the projected popult. tion by decade for at least four decades. The '

basis for the projection should 1e described. Significant transiert or i
' d ;

;
| seasonal population variations should also be identified and discus;ed. |
I

$ j 3.1.4 Uses of Nearby Land and Vaters i

. :
'

Uses of nearby lands and waters within at ? east a 5-mile radiu:. should
E be described. Sufficient characterization of farming, dairy, industrial,

residential, and recreation activities should be presented to per it esti-2

cates to be made of potential population radiation dese cot:etitments result-
i . ing from plant effluents. The localized population in facilitics such as
!

; schools and institutions should be identified with respect to location and

L number of persons.
r
n

'
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F. ,

.'t
f' Identify the nature of activities conducted, if any, within the site

>

L d
T 'g boundaries other than those directly related to the operation of the facil-'

p ity. Explain the interrelation of these activitina to the plant.

7 3.2 Nearby Industrial. Transportation, and Military Facilities,

. {L E
0 Provide the location and identification of nuclear facilities within ,

7 a 50-mile radius.
v

I Identify nearby indaetrial, transportation, and military installationsg

b on a map which cicarly shove their distance and relationship to the plar.t.*
,

j As appropriate for each, provide a description of products or materials
,

produced, stored, or transported and the maximum quantities for es h with
, r
'

detailed emphasis en those items which could present a hasard to .he safe
- operation of the plant,

.

,t I

Consideratier should be given in Chapter 2 of the license application i

to any features *centified as potential safety problems. !g
r

3.3 Meteorology
,

, , '

This section should provide a meteorological description of the site6

,

j and its surrounding area. Meteorological conditions tSct influence the
*

| $ design and operation of the facility must be identified. Sufficient infor-
| mation should be included to nermit an independent evaluatio by the NRC i

; g staff of atmospheric diffusit.: characteristics of the local area. The j
sources of information and data supplied should be stated. (

3.3.1 Regional Climatology
|
,

f, Describe the c1*. mate of the region pointing out characteristics attrib-
j utable to the terrain. Indicate seasonal weather conditions including tes-t !

[ perature, precipitation, relativie humidity, and prevalent wind direction. {
Provide fata"

, q
-

7

1. Which can be applied to the analysis of hydrological problems;
4*

2. Which sumarizes the history of the intensity and frequency of t,

; severe cold and acute thaws;

3. On occurrence and intinsity of heavy sin, snow, and ice storms; *

i'
I 4 On occurrenc2 and intensity of thunderstorms and lightning

'

iI strike frequencies; and 6
-

I | |
-

} 5. On occurrence and intensity of strong winds and tornadoes.,

.
. i~ ' Those data should be reported 1. suf ficient detail to indicate impacts on i

I
plant design and operation. . |;'r I

,
* *All activities within 5 miles of the site should be considered.
,

Activities at greater distances should be described an! evaluated
as appropriate to their significance.

.
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' 3.3.2 Local Meteorology )
_. :

3.3.2.1 Data Sources. Qualify onsite data summaries and/or nearby ( ;'

i weather summaries of data presented, identifying the methods and frequencies \,,_ ,

of collection and pointing out data collection undertaken specifically for
this license application.

.

; 3.2.2 Normal and Extreme Value. of Meteorological Parameters. =

Provida monthly summaries of wind (direction and speed combined), temper-'

ature, atmospheric water vapor (absolute and relative), precipitation (rain'

j-

! and snow) fog and atmospheric stability (if available). Tha. daily high. .

low, and mean joint temperature and specific humidity throughout the year -

i should also be provided.
. ,'

4 ,
t

-

-

' '
3.3.2.3 Topography. A detailed topographic description of the site'

'

'

should be provided including a topographic map to a radius of 50 miles from
the plant and topographic cross sections in 16 compass point sectors radiat-

,

ing from the point to at least a distance of 5 miles.

3.3.3 Onsite Meteorological Measure.sent Program

Describe the onsite meteorologf =n1 measurement program being conducted
to develop local data and the programs that will be used during cperations u.

to estimate offsite concentrationt of monitored stack or other effluents. {

Provide joint frequency distributions of wind speed, wind direction, and !

atmospheric stability based on appropriate meteorological measurement |
,

heights and data reporting periods. _'

3.3.4 Short-Term (Accident) Diffusion Estimates

3.3.4.1 Basis. Provide conservative estimates of atmospheric dilu-*

tion at the site boundary for appropriate time periods af ter an accident
b c ad on onsite and local meteorological data. Consideration of any influ- ,

ence local topography mey have should be included.
I

I3.3.4.2 Calculations. Describe the diffusion equations and the *

parameters used in the diffusDn estimates.

| 3.3.3 ,.ong-Term (Routine) Diffusion Estimates*
.

' 3.3.5.1 Basis. Provide realistic estimates ot atmospheric filution

to a distance of 50 miles based on appropriate meteorological data.
_

q 3.3.5.2 Calculations. Describe the diffusion equations and param-

eters used in the diffusion estimates.

' 3.4 Surface Hydrology ,j

! Sufficient information should be provided to allds an independent
j review of all hydrologically related design bases, pertirmance require-
[ ments and operating procedures important to safety. Proeide a descrip-

~ tion characterizing the features relating to hydrology of the region,
,.

' 3-4
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L area, and site, including additional topographic asps of the site and g '

area as required to provide clarity. Identify the sources of the b.

- hydrological information, the types of data collected, and the methods D.

and frequency of collection. y
t=0 mem

g- 3.4.1 Hydrolottic Description
.

j Describe the dra*nage basin and the water course flow for streams, f; *
!

rivers, lakes, and rese woirs. Provide water course flow data to indicate p ,
y.

R MM== and maximum historical observstions. Identify populstion groups ] *

h that use as a potable supply surficid water subject to normal or accident q
f,

.
:

Y effluents from the plant, as well as the size, use rates, and location \ l
.;

[)f of the population s mups.'
.

" *

Include a drainage plot of the site and adjacent areas as they may
j relate to water supply or adverse action on the plant due to natural or ,

1 unnatural causes. Reference the topographic map (s) provided in Section ;.

y 3.1.2 and identify the location of the plant and other engineered features .

y such as water supply ponds, cooling towers, and retention basins. If ]
h applied le, include the location and description of upstream and downstream
i flow control structures and explain the criteria governing their operation.
,

$ 3.4.1.1 Site and Facilities. Describe the site and all safety-

{J
related structures, exterior accesses thereto, and safety-related equipment
and systems from the standpoint of hydrologic considerations. A topographic

' nap of the site should be provided indicating any proposed changes to },
.

-- natural drainage features.
.

. / 3.4.1.2 Hydrosphere. A description should be provided of the 3
'

] location, size, shape, and other hydrological characteristics of strest.:s,
rivers, lakes, shore regions, and groundwater environments influencing

i the plant site. Include a description of upstream and downstream river gd control structures, and provide a regional topographic map showing the g
major hydrologic features. List the owner, location, and rate of use of j
surface water users whose intakes could be adversely affected by accidental ,

or nornal releases of contaminants from the plan 6. Refer to .%ction 3.5.1 1

- for the tabulation of groundwater users. .i

g 3.4.2 Floods j
;: 1

U Provide frequency, intensity, and cause infomation for past flooding I
- [; and other water inundation occurrences such as tidal or wind blevn flood 3

D waters which may or may not be coincident with one another. I

d
~ '[- 3.4.2.1 Flood Historv. Provide a synopsis of the flood history (date, '

P levei, peak discharge, etc.) in the site region. A " flood" is defined as '

[ any abnomally high water stage or overflow from a stream, floodway, lake,
or coastal area that results in significant detrimental effects. Include-

- river or stream floods, surges, tsunt,mi, dam f ailures, ice jams, etc. ,

.
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| 3.4.2.2 Flood Design Considerations. Discuss the general capability ;

j of safety-related facilities, systems, and equipment to withstand floods. j* !

floodwaves, and wave action erosion. The design flood protection level !

| for safety-related components 2nd structures and facilities necessary to '

) 9totect the plant from floods, erosion, and ware action should be based
,

{ o: tha highest calculated floodwater level elevations and floodwave .[ '

[
effects resulting from analysis of several different hypothetical floods. '

,

All possible flood conditions, up to and including the highest and most j' !
,

i critical flood level, resulting from any of several different probable
,.

. ! maximum events are to be considered as the basis for the design protection ':< |

level for safety-related co sponents and structures of the plant.
; y
+ w- ,

i The probable maximum water level from a stream flood, surge, combina- !
-

{ tion of surge and stream flood in estuarial areas, wave sation or tsunami
_ j

i

; (whichever is applicable and/or greatest) is that which .nsy cause the*

! highest water level. Other possibilities are the flood level resulting .
'

from the most severe floodwave at the plant site caused by an upstream 7 ,

4 landslide, das failure, or dam breaching resulting from a seismic or 'l ,

foundation disturbance, or inadequate design capability. 'Iha effects of j*

coincident wind generated wave action should be superimposed on the j
! appidcable flood level. The assuned ';ypothetical conditions are to be 1

evaluated both statically and dynamically to determine the design flood i-

protection level and dynamically induced loadings. The topical informa ' }tion required is generally ot.e ined in Sections 3.4.3 through 3.4.7; but i
the type of events considered and the controlling event should be summarized (,

in this section. j ;

,..y -

3.4.2.3 Effects of I.ocal Intense Precipitation. Describe the #

: effects of probable loc.al maximum precipitation (see Section 3.4.3.1) on
<|[ adjacent drainage areas and site drainage systems, including the roofs

,

7

of safety-related structures. Tabulate rainfall intensities for the'

! selected and critically arranged time increments, provide chereteristics '

| and ' scriptions of runoff models, and estimate the resulting water
levelt Sum =arize the design criteria for site drainage facilities, and j

. provide ".nalyses which demonstrate the capability of site drainage 5

i facilic'es to prevent flooding of safety-related facilities due to local
{

'

probabla maximum precipitation. Estimates of precipitation based on .

! publications of the National Oceanic and Atmospheric Administration I '

(NOAA) of the U.S. Department of Commerce (formerly U.S. Weather Bareau);
,

with the time distribution based on critical distributions such as thosa
employed by the Corps of Engineers usually provide acceptable bases.

, Sufficient detail should be provided to (1) allow an independent review
of rainfall and runoff effects on safety-related facilities and (2)
judge the afequacy of design criteria.

q
< i

| Describe the design basen for ice accumulations on the roofs of j i

) safety-related structures and on exposed safety-related equipment.4 :

! Discuss any effects on the operational capabilities of the structures, !

j the safety-related equipment within, and any exposed safety-related
equipment. In add'*. ion, provide a discussion of the effect of ice*

accumuJ2 tion en site facilities where such accumulation could coincide
with h al probable naximum (winter) precipitation and thts cause,
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flooding or other damage to safety-related racilities. Similarly,
provide the design bases for snow accumulations on the roofs of safety-) *4

. h related buildings and on exposed safety-related equipment. Finally,a

{ -# compare the above ice and snow design bases with historical maximum I

; p events in the region, and discuss the consequences of exceeding the
! y design bases for safety-related structures, systems, and components
t h (including available design margin).
! h
! p 3.4.3 Probable Maximus Flood (PMF) on Streams and Rivers
i E e

f
Describe the PMF using hypothetical flood characteristics (peak

.

!

i sj discharge, volume, and hydrograph shape) that are considered to be the
: } most severe " reasonably possible" at a particular location. Consir.sr

j all factors contributing to a maxiase flood runoff. A summary should be
,

| H included of all locations and assoc *eted water 1svels for which PMF
determinations have been made, inclusing site drainage.

3.4.3.1 Probable Maximum Precipitation (PMP). The PHP is the'
. i
| 7 theoretically greatest precipitation over the applicable drainage area

iy) that would produce flood flows that have virtually no risk of being
i i exceeded. These estimates usually involve detailed analyses of actual

I'

.h flood-producing stor=s in tha general region of the drainage basin under
( study. Also involved are certain modifications and extrapolations of -

! ( historical data to reflect more severe rainfall-runoff relations than
| q actually recorded, insofar as those relations are deemed " reasonably

|'
*

! j possible" based on hydrometeorological logic.
- j

j \ Discuss considerations of storm configuration (orientation of aresi *I

J distribution), maximi.ed precipitation amounts (include a description of !
maximization procedures and/or studies available in the area, such asq '

fj reference to National Weather Service and Corps of Engineers determinations),
time distributions, orographic effects, storm centering, seasonal effects, ;N

h antecedent storm sequences, antecedent snowpack (depth, moisture content, i

t () areal distribution), and any snowmelt model. The selected maximized I,

$ storm precipitation distribution (time and space) should be presented. |'

i
- 3.4.3.2 Precipitation Losses. Describe the absorption capability
| of the basin including consideration of initial losses, infiltration

*

'!! rates, and antecedent precipitation. Verification should be provided
| 8 of those assumptions by reference to regional studies or by presenting
! h detailed local storm-runoff studies. -

; s,

h |,r2. 3.4.3.3 Runoff Model. Describe the hydrologic response characteristicsf'

[p of the watershed to precipitation (such as unit hydrographs), verification !

from historic floods or synthetic procedures, and the nonlinearity of the
p model at high rainfall rates. Provide a description of subbasin drainage

..

v. areas (including a map), their sizes, and topographic features of watersheds.
[ Include a tabulation of all drainage areas, runof f, and reservoir and

,

.' channel routing coefficients.

i U
j 9
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! 3.4.3.4 Probable Maximum Plood Flov (PMF). Present the PMF runoff
! hydrograph (as defined) that results from the protrble maximum precipita- -

tion (and snowmelt, if pertinent) considering the hydrologic characteristics (5

i of the potential influence of existing and proposed upstream dams and '

t river structures for regulating or increasing the water level. If such

! dans or structures are designed to withstand a FMF, their influence on
8 the regulation of water flow and levels should be considered. However,

I
L if they are not designed or consttucted to withstand the PMF (or inflow

from an upstream dac failure) the maximum water flows and resulting
static and dynamic effects from their failure by breaching should be

~

,,

included in the PMF estimate (see Section 3.4.4.2).

j Discuss the PHF stream-course response model and its ability to
- compute floods of various magnitudes up to the severity of a PMF.

Present any reservoir and channel routing assumptions with appropriate
discussions of initial conditions, outlet works (both uncontrolled and

} controlled), spillways (both uncontrolled and controlled), the ability
; of any dams to withstand coincident reservoir vind wave action (including

discussions of setup, the significant wave height, the - 4= = vave

i height, and runup), the wave protection afforded, and the reservoir
design capacity (i.e., the capacity for FMF and coincident vind wave'

action). Finally, provide the estimated PMF discharge hydrograph at
the site and, whan available, provide a similar hydrograph without,

tipstream reservoir effects to allow evaluation of reservoir effects and'

a regional comparisors of the PMF estimate.,

!
3.4.3.5 Water Level Determinations. Describe the translation oft ..

i the estimated peak PMF discharge to elevation using (when applicable) |
cross-sectional and profile data, reconstitution of historical floods (!

4I (with consideration cf high water marks and dischtige estimates), standard ||
| s.tep methods, roughness coefficients, bridge and other losses, verifica-t

t tion, extrapolation of coefficients for the PMF, estiraates of PMF vater
'

surface profiles, and flood outlines.

! 3.4.3.6 Coincident Wind Wave Activity. Discuss the runup, vave
heights, and resultant static and dynamic effects of wave action on each-

i safety-related facility from vind generated activity that may occar
'

coincidently with the peak PMF vater level.

! 3.4.4 Potential Dam Failures (Seismically Induced)

i ! -

[ Dincuss the evaluation of the effects of potential seismically |*

j induced das failures on the upper limit of flood capability for sites !
; along streams and rivers. Consider the potential influence of upstream ,

3 dams and river structures for regulating or increasing the water level.

.
? The maximum water flow and level resulting from failure of a dam or dara

by seismically induced breaching under the most severe probable modes of
failure should be taken into account, including the potential for subse-

. quent downstream domino-type failures due to floodwaves, where such
' structures cannot be shown sufficient to withstand severe earthquakes.
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The simultaneous occurrence of the FMF and an earthquake capable of } ,failing the upstream dans should not be considered, since each of these. ,;,

^ ~' E events considered singly has a low probability of occurrence. The h .
-

1T'
~ suggested worst conditions at the dam site may be evaluated by considering ' '

-

(1) a 25-year fleed with full reservoirs coincident with an earthquake j l,

determined by a prc, eha similar to that used to determine the character- g
a
# istics of the Safe Shutdoen Earthquake, and (2) a standard-project floodh,

j

(as defined by the Corps of Engineers), or one-half the probable mari-r= !;M flood, with full reservoirs coincident with the maximum earthquaka F$ determined on the basis of historic seismicity. Where downstream dans
b ': t

also regulate water supplies, their potential seismically induced failures I

h
,

also sbould be discussed herein. 1

3.4.4.1 Reservoir Description. Include a description of the 15

bg
locations of existing or proposed dans (both upstream and downstream) $

~

.

h that influence conditions at the site. Tabulats drainage areas above i
O reservoirs and provide descriptions of types of structures, all appurtenances, !
[ ownership, seismic design criteria, and spillway design criteria. 4*

1
[

h' <
Provide the elsvation-storage relationships for pertinent reservoirs, f I
and tabulate short- and long-cerm storage allocations. j' d

h 3.4.4.2 Das Failure Termutations. Discuss the locations of dans

[Ig (both upstream and downst'.eam), potential modes of failure, and results !' i
,

i of seismically inducad and other types of das failures that could cause t
-

'

j
[| the most critical conditions (floods or low water) with respect to the j''

site for such an event (see Section 3.4.3.4). Consideration should be ' '-

k given to possible landslides, antecedent reservoir levels, and river I^ flows at the coincident flood peak (base flow). Present the determination) of the peak flow rate at the sits for the worst possible dam failure,
r; 9

[ U
and sumarize an analysis to show that the presented condition is the j

jworre permutation. Include a description of all coefficients and methods
h used. ti

| @
;
J'

3.4.4.3 Unsteady Flow Analysis of Potential Dam Failures. In
!

w

determining the effect of dam failures at the site (see Section 3.4.4.2), I
the analytical methods presented abould be applicable to artificially j3

j | large floods with appropriately acceptable coefficients and should also ,

j
6 : consider floodwaves through reservoirs downstream of failures. Domino-
' -

g type failures due to floodwaves should be considered where applicable. '

-
g Discuss estimates of antecedent flow and static and dynamic floodwave

,

, effcets which are included to attenuate the dam failure floodwave |! downstream.-

bI
''

! ? 3.4.4.4 Water Level at Plant Site. Describe the backwater, unsteady
h flow, or other computation leading to the water elevation estimate (see

'
'

f,ij Section 3.4.4.2) for the most critical upstream dam failure, an.d discuss
. j its reliability. Superimpose wind wave conditions that may occur simul- aj tanaously in a manner similar to that described in Section 3.4.3.6.

!', i
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I}13.4.5 Probable Maximus Surge and Seiche Flooding

i
3.4.5.1 Probable Maximus Wind and Associated Meteorological Parameters.'

The mechanism is defined as a hypothetical hurricane or other cyclonic- .

type windstorm that night result from the most severe combinations of '

meteorological parameters that are considered " reasonably possible" in
the region involved, if the hurricane or other type windstora should .I

inove along a critical path at optimum rate of movement. Present in
detail the determination of probable maximum meteorological winds, which !

i

involves detailed analyses of actuul historical stora events in the ]'
. ,

; general region, and certain modifications and extrapolations of Jaca to j r
.

'reflect a more severe meteorological wind system than actually recorded, j

.'|
insofar as these are deemed " reasonably possible" based on meteorological
reasoning. The probable maximum conditions are the most severe cozhina-

- tions of hydrometeorological parameters coasidered reasonably possible
jthat would produce a surge or seiche which has virtually no risk of being i

exceeded (e.g., the meteorological characteristics of the probable maxi- !

mum hurricane as reported by NOAA in their unpublished report HUR 7-978 !

for the East and Culf Coasts, or the most severe combination of meteoro-
logical parameters of moving squall lin;s for the Creat Lakes). This ,

hypothetical event is postulated along a critical path at an optimal rate
of movement from correlations of storm parameters of record. Sufficient

|
bases and information should be provided to ensure that the para m ers .

g presente3 are the most severe combination. ,

3.4.5.2 Surge and Seiche History. Discuss the proximity of the
site to large bodies of water for which surge- or seiche-type flooding .. .

'

can reach safety-related facilities. The probable m v 4um water level j
(surges) for shore areas adjacent to large water bodies is the peak of (

|
the hypothetical surge or seiche stage hydrograph (still water levels),

' and coincident wave effects. It is ba ed on relatively comprehensive
hydrometeorological analyses and the application of probable maximum

8 meteorological criteria (such as hurricanen, moving squall lines, or |
I other cyclonic wind storms), in conjunction with the critical hydrological
' characteristics, to estimate the probable maximum water level at a

specific location. The effects of the probable maximum meteorclogical
event are superimposed on the coincid..ntal maxianm annual astronomical
and ambient tide levels, and arsociated wave actipn, to determine the

i effects of water level and wave action on structures. Provide a descrip-

tion of the surge and/or seiche history in the site region.
,

3.4.5.3 Surge and Sei-he Sources. Discuss considerations of f
'

j hurricanes, frontal (cyclonic)-type wind storms, moving squall lines, |.

i and surge n.echanisms which .re possible and applicable to the site.
Include (1) the antecedent water level (with reference to the spring tide
for coastal locations, the average monthly recorded high water forg ,

* This report, HLR-7-97 " interim Report - !!eteorological Characteristics
of the Probable Maximum Hurricane, Atlantic and Gulf Coasts of the United
States," is available upon request from the Hydro eteorological brac.ch, ,

'
Of fice of Hydrology, NOAA, 8060 13th Street, Silver Spring, "d. 20910.
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l Ilakes, and a forerunner or ambient water level where applicable), (2) I

4) the determination of the controlling stor.s surge or seiche (consider the 8
;

probable maximum seteorological parameters s~ch as the storm track, wind ! l

'

.re
fielde, the fetch or direction of approach, bottom effects, and verifica- {

;
,

- tion with historic events), (3) the rathod used, and (4) results of the f (
b

.; . computation of the probable ===i== surge hydrograph (graphical preeentation).
!|;

,
;

N
t'

i: - 3.4.5 6 Vave Action. Discuss the wind gecerated activity which can . j
i occur coincidectally with a surge or seiche, or independently thereof. t

'
-p Estimates of the wave period, the significant wave height and elevations, !

and the =mr4== wave height and elevations, with the coincid. tat water level.
,

hydrograph, should be presented. Give specific drea on the largest breaking
|wave height, setup, and runup that can reach each safety-related facility.

3.4.5.5 Resonance. Discuss the possibility of oscillations of waves f
-

at natural periodicity, such as lake reflection and harbor resonance phe-
!nomena, and any resulting effects at the site.
i

i
. 3.4.5.6 Runup. Provide estimates of wave runup on the plant facili-

}'

ties. Include a discussion of the water levels on each affected tacility t
and the protection to be provide.1 against static effects, dynamic effects, I
and splash. Refer to Section 3.4. 5.4 for breaking waves. .!*

L
.i

.

5

3.4.5.7 Protective Structuree. Discuss the location and design I (criteria for any special facilities for the procee. tion" of safety-related j ;

facilities against surges, seiches, wave reflection, and other wave action. ,

3.4.6 'rrobable Maximus Tsunami Flooding

, f For sites adjacent to coastal areas discuss historical tsunami | !"

; (either recorded or translated and inferred) whic!. provide information for
F .!

use in determir.ing the probable maximum water levels and the geeseismic !
,

i
| generating mechanisms available, with appropriate references to Section 3.6.

. |
N ! fi
- 3.4.6.1 Probable Maximum Tsunami. This event is defined as the most ; !

severe tsunami at the site which has virtually no risk of being exceeded. i !
Consideration shocid be given to the most reasonably severe geuseismic i ,activity pulale in detenmining the limitinir tsunami-producing mechanism * !

; i (e.g., fractures, faults, landslide potential, and volcanism). Present
| such considerations as the orientation of the site relative to the earth-

,

r

ii quake epicenter or generating mechanism, shape of the coastline, offshore ,
'

k land areas, hydrography, and stability of the coas:al area in the analysis. [

|,

g |
,

~

J 3.4.6.2 Historical Tsunami Record. Provide local and regional his- |

>

, '

) J torical tsunami information.
| [

5 *

I 3.4.6.3 Source Tsunami Vave Height. Provide estimates of the maximum 8.
;I tsunami vave height possible at each major local genarating source consid- i

'
. . ered and the maximum offshore deepwater tsunami height from distant gea- ;
I $ erators. Discuss .;he controlling generators for both locally and distantly '

| generated tsunami.

j
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g- 3.4.6.4 Tsunami Height Offshore. Provide estimates of tho tsun==4
7 height in deep water adjacant to the site, or before bottom effects appre- ,

,

ci61y alter wave configuration, for each asjor generator.,

g 3.4.6.5 Hydrography and Harbor or Breakwater Influences on Taunami.
; Present the routing of the contro1111a2 taunsat. Include br**ing wave

formation, bore formation, and any rennance effects (natural frequencies '
,

& and successive wave effects), that result in the estimate of the nazimum
p tsunami runup ou each pertinent safety-related facility. Also include a
g discussion of the analysis used to translate tsunami vaves from offshore ;
; generator locations, or in deep water. to the cite, with antecedent.

conditions. Provide, where possible, verification of the techniques and
{ coefficients used by reconstituting t2 unami of record. '

- 3.4.7 Ice Flooding
(

L Design criteria abould be presented for protection of safety-related -{

[ facilities from the most severe ice Jam floods, ' wind-driven ice ridges, or
,

-

! ice-produced forces that ara reasonably possible and could affect safety- !
i, related facilitiaa with respect to adjacent rivera, streams, lakes. Include 1
; the location and proximity of such facilities to ice generating mechanisms.

Describe the regional ice and ice jam formation history.-
'

L 3.4.8 Water Canals and Reservoirs t

3.4.8.1 Canals. Present the design bases for capacity and protection !
; of canals against vind waves with acceptable freeboard, and (where applicable) ,|

the ability to withstand a probcble maximum flood, surge, etc. j
t
; 3,. 4 . 8 . 2 Reservoirs. Provide the design bases for capacity, the PMF

design capability includirg wind wave protection with verified runoff models ;r
;

(unit hydrographs), flood routing, emergency spillway design, and outlet
protection.

4 3.4.9 Channel Diversions'

a
!

Discuss the potential for the upstream diversion or rerouting of the i

,', source of water, such as river cutoffs, ice jams, or subsidence, with respect i' to historical and topographical evidence in the region. Present tha history
L of flow diversions in the region. Describa available alternative water

sources in the event diversions are possible.
.

<
| t

, a 3.4.10 Flooding Protection Requirements

I
, Describe the static and dynamic consequences of all types of flooding
a on each pertinent safety-related component. Present the design bases required

- ; to ensure that safety-related components will be capable of surviving all ;
s design flood conditions. Reference appropriate discussions in cther sections
i of the application where these design bases are ieptemented.

i $
.

! 3-12<

b
?

,

!

Ow __

_ _ _

W



~, p._._ . x.-~ ,g, ~ ..- .. - . m .. n. : c. .-~ . . -.-- -.. y - .

g. 3 (. *. ,

h

rassoammusuminum 'r*? |: eM *
:
ie

p% j

k | ;'

, I% 3.4.11 Lcu Water Considerations |
3.4.11.1 Low Flow in Rivers and Stresas. Eatinate the probable mini-

'

d aus flow rate and level resulting from the most severe drought considered
> N reasonably pcasible in the region if water supply is safety related.
[ 3

L- 3.4.11.2 f.ov Water Resulting from Surges. Seiches or Tsunami. Deter-
I mine the low water level resulting from surges, seiches, or tsunami that [

could ocer.r from probeble maximum meteorological or geoseismic conditions. t,-
,

A description should be included of the probable maximum meteorological j'

- g@ event producing such conditions, its track, associated parameters, anteced- i

' (. ent conditions, and the computed low water level or tsun si conditions
h applicable. Alse consider, where applicable, ice formation or ice jams~

I y causing low flow, since such conditions may affect the water source. ,

3.4.11.3 Historical tow Water. Discuss historical low water controls,
minimum stream flows or minimum surges and elevations, and probabilities f

y(yg (unadjusted for historical controls and adjusted for historical and future
controls and uses) only when statistical methods are used to extrapolate,

i1 flows and/or levels to probable minimum conditions.
'

M-

M 3.4.11.4 Future Control. If water is to be used for cafety-related
,

1]
purposes, provide the estimated flow rate, durations, and levels for probable

,

minima flow conditions considering future uses. Substantiate any provisions' p for flow augmentation available for p1, ant use.g
*

..

3.4.12 Environmental Acceptance of Effluents {-

q Describe the ability of the surface water-groundwater environment
g to disperse, dilute, and/or concentrate normal and inadeertent or j
a accidental liquid releases of radioactive effluents for the full range {

[ of anticipated operating conditions as such releases may relate to |j existing and/or potential future use of surface or groundwater resources.r *

g Describe any safety-related effects of normal or accidental releases of
radionuclides and heated water on surface waters and groundwaters, e.g.,

.

any potential for recirculation, sediment concentration, and hydraulic
. short circuiting of cooling ponds.
f

'

3.4.13 Chemical and Biological Composition of Adj 2 cent Watercourses
y

Lr Provide details of the prevailing chemical and Siological composition !.

of water courses which may be affected by location of the plant. This '

'
information, together with other hydrological data, should be used to ensure

f that no safety problens will be created by the plant operation. j
.

.

| 3.5 Subsurface Hydrology

f 3.5.1 Regional ar.d Area Characteristics

i

| Describe the groundwater aquifers, formations, sources, and sir.ks in
j relation to the site location. Discuss the flow directions, gradients.;

, potential for reversibility of groundwater flow, and effectp of potential
5 1
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f
h future use on groundwater recharge areas within influence of the plant. j

d. Provide a survey of uses, users (amounts, water levels, location, and draw- [ }
L down) and piezometric levels, location of springs, and details of factors \

[ affecting flow within the zone of potential plant influence. .

t t

8 3.5.2 Site characteristics i

{ Provide data on groundwater levels, flow, permeability, porosity,
flow, and gradients at the site, as well as chemical analysis of the

,
groundwater. The proposed sources and usage anticipated by the plant- r

L facility should .tiso be given. Provide a water table contour map show-

I-
ing the location of any monitoring wella used to evaluate possible"

outleakage from the plant. Identify any potencial groundwater recharge ,
- areas within influence of the plant and discuss the effects of construc- '

L tion, including devatering, on such areas.

'

3.5.3 Contaminant Transport Analysis |

L By use of the hydrological gradients, perneAhility, dispersion, dilu- f
i- tion, ion exchange, and channeling characteristics at the site, a mo4 1 e

should be developed that will allow evaluation of the extent to whfth con-
tamination from the plant operation could migrate in groundwater. Include

,

in the model the time required to reach the nearest existing or potential,

future user.
,

-

s

_j3.6 Geology and Seismology

i The geologic and seismic characteristics of the area and site, the

[ nature of investigations perfomed, results of investigations, conclusions.

.
and ident;ification of information sources should be provided. Supplemene{ .I the written description with tables and legible graphica as appropriate.

E,
3.6.1 Basic Ceologic and Seismie Informatiei ,

,
'

The basic geologic and seismic information for the region and the site *

should be presented. Information obtained from published reports, maps,; ,

private communications, or other sources should be referer.ced. Information&

( , from surveys, geophysical investigations, borings, trenches, or other
1 I investigations should be adequately documented by descriptions of

I techniques, graphic logs, photographs, laboratory results, identifica-'

| tion of principal investigators, and other data. Ide'tify each area
{ vhere the data hue been analyzed and selected as a snerce to develop,

4 dn'gn criteria and bases and accident safety analyses in subsequent chapters,
t 1

! 3.6.1.1 Regional Ceology.
t
i*

| | 1. Describe the regional physiography. The relationship between the
j t regional and the site physiography should be discussed. Include a regional

! physiographic map showing site location.

.
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2. Describe the reaiotal geology, including geologic and tectonic
.h maps of the region surrounding the site.'

J l

rf: 3. Discuss the regional geologic setting. Indicate the geologic ;-

." province and the relation to other geologic provinces. Irelude regional iI *
?

F. h geologic asps indicating the site location and shcwing both surface and
F, ,tr bedrock geology.

[ h*d
4 c

4. Discuss the geologic history of the region.*

j
t ,

kg 5. Describe the lithologic, stratigraphic, and structural geologic jF 84

,
f g; conditions of the region surrounding the site, and relate these conditions j

'|
to its geologic history. Provide geologic profiles showing the relation- ,g

N ship of the regional and local geology to the site location. .'

I
t G

!
*) 6. Identify and describe tectonic structures underlying the region,

surrounding the site, e.g., folds, faults, basins, and tones. Include aEi

9 discussion of the geologic history of the tectonic features and a regional,

. U tectonic map showing the aite location. '

t T* i

H a. Provide detailed discussions of the regional tectonic struc- .i' ,

't! tures significant to the site. 'Ihe detailed analyses of f aults to deter- g ;

i y mine their capacity for generating ground motions at the site and to :'
A.? determine the potential for surface faulting sho.ald be included in Sec-

i b tions 3.6.2 and 3.6.3, respectively.
L

b. Identify and describe areas of actual or potential surface i
,

.

" or subsurface subsidence, uplif t, or collapse resulting from the following:t
1

E O Natural features such as tectonic depressions, cavern-
'

-

ous conditions or karst terrains, and potential landslides;

'

:. (2) Man's activities, such as withdrawal or addition of

( P. subsurface fluids, or mineral extraction;
b :r

h .h (3) Regional varping.

c S
L 7. Provide a discu v ion of the regional groundwater conditions.. ,,

I P cross-reference to Section 3.5.1. !
t i,

'

3.6.1.2 Site Geology. Material in this secti m a y be included, as 1
.

appropriate, in Section 3.6.4, "S'. ability of S W ,arface Materials," and i
cross-referenced in this section, !

1. Describe the site physiography discussing the relationship-

between the regional and site physiography. A site topographic map should
i be included showing the locations of the principal plant facilities.

Describe the configuration of the land forms and relate the history of
geologic changes that have occurred. Areas that are significant to the
site of actual or potential landsliding, surface or subsurface subsidence,
uplif t, or collapse resulting from natural features such as tectonic
depressions and cavernous or karst terrains should be evaluated..
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2. Describe the lithologic, stratigraphic, and structural geologic .'
'

conditions of the site, and relate to geologic history and regional (,

0' geology. Describe the thicknesses, physical characteristics, origin, \_
M and degree of consolidation of each lithologic unit. Furnish sumary

' ,

logs of borings and excavations such as trenches used in the geologic
y evaluation,
y
S 3. Furnish a detailed discussion of the structural geology in the

1 vicinity of the site, with particular attention to specific structural i
gg units of significance to the site, e.g., folds, faults, synclines, anti- f.

g clines, domes, and basins. Provide a large-scale site structural geology
F map showing bedrock surface contours and including the locations of the
f. plant structures.

-

i-
0 4. Furnish a large-scale geologic map of the site area that shows
7 surface geology and includes the locations of major structures c' the plant.
h o. Areas of direct observations of bedrock outcrop should be distin ished<

from areas which are covered and about which geologic interpretation has f[*
been extrapolated. When the interpretation differs substantia 11y from thet,

published geologic literature on the area, the differences should be noted%

[s and documentation for the new conclusions presented.
E

5. Discuss the geologic history of the site and relate to a regional
,r; geologic history. A local geologic stratigraphic column should be included.

F(. 6. Furnish a plot plan showing the locations of major structures of ,|
I

3 the plant,and the locations of all borings, trenches, and excavations. -

j j Also include a description, logs, and maps of the borings, trenches, and
j
.,

g excavatians, as necessary, to indicate the results. ;
^- d

p 7. Provide geologic profiles that show the relation: hip of the major
j foundations of the plant to subsurface materials, including groundwater,
W and the significant engineering characteristics of the subsurface materials.,

!
j y 8. Provide plan and profile drawings showing the extent of excava-

;q ; tions and backfill planned at the situ and compaction criteria for allk
t

, engineered backfill.
6

k | 9. Include an evaluation from an engineering geology standpoint of | ."
t the local geologic features that affect the plant structures. Geologic t

'

{ h coaditions underlying all structures, dams, dikes, and pipelines shouli j
be described in detail., ,,

[c h Describe physical evitence concerning the behavior during |
a.

| y; previous earthquakes of the surficial geologic materials and the substrata '
'

. || underlying the site from the lithologic., stratigraphic, and structural |geologic studies., s i
! k4
'

( b. Identify and evaluate deformational zones, such as shears,n

; joints, fractures, and folds, or combinations of these featuras relative
E 6 to structural foundations.

. . ''
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' c. Describe and evaluate zoncs of alteration or irregular'

'' % weathering profiles, and zones of structural weakness composed of esashed
b g or disturbed materiala

h. d. Describe unrelieved residual stresses in bedrock. i
i <

1 T e. Describe all rocks or soils that might be unstable because
h % of their mineralegy, lack of consolidation, water content, o potentially ,

j (.j undesirable response to seismic or other events. (Seismic response char-
*

kj acteristics to be considered include liquefaction, thizotropy, differet.tial*

| };. consolidation, cratering, and fissuring.)
,

'' '

I !'

. $ f. Evaluate the effects of man's activities, such as withdrawal
Q or addition of subsurface fluids or aheral extraction at the site.
id
hj 10. Define site groundwater condit*.ons and cross-reference to Section
r; 3.6.4.6. ,

O ?'

Tj 11. Provide profiles and tables showing the results of any geophysical
..

f

L surveys (e.g., seismic refractica, seismic reflection, acoustic and aero- ~

ij magnetic) conducted to evaluate the stratigraphic structure and bedrock, '
.

4t and subsurface material characteristics of the site. Results of compres- I

sional and shear wave velocity surveys, and crosshole and uphole velocity bd

Q *urveys, vbere performed, should be provided. 5.,

Y 4
i 12. Furnish ctatic and dynamic soil and rock properties of the site h

. including grain-size classification, Atterberg limits, water content, unit e
r. weight, shear strength, relative density, shear modulus, L isson's ratio, '

/ bc1k modulue, damping, consolidation characteristics, and strength under 1
f cyclic loading. Thee properties should be substantiated with appropriate t.

gj representative laboratory test records. [
u

13. Discuss the detailed safety-related .riteria, analysis techniques~

S. to be used, and the factors of safety for L materials underlying the foun- -

{ dations for all plant structures and for all embankments under dynamic condi- 4
g tions combined with adverse hydrologic conditions. q

f. 3.6.2 Vibratory Creu- d Mution
L

t ?i

3 i| Information should be presented to describe how the data was selected j
for determination of the design basis for vibratory ground motion. The J

'
.

! : following specific information and determinations should also be included i
*

! to the extent necessary to clearly establish the design basis for vibratory 8

! ground motion. Information presented in other sections may b c cross- ','
'. referenced and need not be repeated. 2!,

'

3.6.2.1 Ceologic Conditions of the Site. Describe the lithclogic,e
' '

'

stratigraphic, and structural geologic conditions of the site and the region
{ surrounding the site, including its geologic history.
-

3.6.2.2 Under1ving Tectonic Structures. Identify tectonic structures
i

, , underlying che site and the region surrounding the site.
L
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3.6.2.3 Behavior During Previous Earthquakes. Describe physical evi-
,; dance concerning the behavior during previous earthquakes of the surficial

g j'

geologic materials and the substrata underlying the site from the lithologic, (- '

stratigraphic, and structural geologic studies.
' '

:3.6.2.4 Engineering Properties of Materiale Underlying the Site.
Des' ribe the static and dynamic engineering properties of the materials* c

*

underlying the site. Included should be properties needed to determine
r

the behavior of the underlying material during earthquakes and the char-<

acteristics of the underlying material in transmitting earthquake-induced,

;motions to the foundations of the plant, e.g., oeismic wave velocities,-
,

..density, water content, porosity, and strength. 2

I'. 3.6.2.5 Earthquake History. List all historically reported earth-
. quakes which have affected or which could be reasonably expected to have

affected the site, including the date of occurrence and the following,

measured or estimated datas magnitude or highest intensity and a plot'

of the epicenter or region of highest inte. sitr. Where historically'

reported earthquakes could have caused a maximes ground acceleration of
.t last one-tenth the acceleration of gravity (0.lg) at the foundations
of the proposed plant structures, the acceleration or intensity and
duration of ground shaking at these foundations should also be estimated.

.

Since earthquakes have been reported in terms of various parameters, '

such as magnitude, intensity at a given location, and effect on ground,
structures, and people at a specific location, some of these data may have
to be estir.ated by use of appropriate empirical relationships. Where appro-
priate, the comparative characteristics of (1) the material underlying the (epicentral. location or region of highest intensity and (2) tie material '

underlying the site in transsitting earthquake vibratory mot .on should be
considered.

3.6.2.6 Correlation of Epicenters with Geologic Structures. Provide
a correlation, where possibl#*, of epicenters or regions of highest intensity
of historically reported earthquakes with tectonic structures, any part of' .

which is located within 200 miles of the site. Epicenters or regions of
highest intensity that cannot be reasonably correlated with tectonic struc-

-

tures should be identified with tectonic provinces, any part of which is
located within 200 miles of the site. e

3.6.2.7 Identification of Capable Faults. For faults, any part of
which is within 200 miles of the site and which may be of significance inI

, establishing the design criteria for earthquake protection, determine whether
these faults should be considered as capable faults.

3.6.2.8 Description of Capable Faults. For faults, any pa-t of
which is within 200 miles of the site and which may be of signit cance in.

i establishing the earthquake criteria and considered as capable faults, the
following should be determined: the length of the fault; the relationship
of the fault to regional tectonic structures; and the nature, amount, and
geologic history of the maxirum Quaternary aisplacement related to any one
earthquake along the fault.
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3.6.2.9 Maximum Earthquake. Determine the historic earthquakes of .) ;

% greatest magnitude or intensity vbich have been correlated with tectonic ;

.h structures. For capable faults, the earthquake of greatest magnitude i
d *

reisted to the faults should be determined, taking into account geologic
evidence. The vibratory ground action at the sita should be determined :

assuming the epicenters of the earthquakes nre situated at the point ou 1

p} the structures closest to the site. j
f> a

$ Where epicenters or regions of highest intensity of historically '

!.
,

y' reported earthquakaa cannot be related to tectonic structures but are | '

,

identified with tectonic provinces in which the site is located, determine ;

d the accelerations at the site assuming that these earthquakes occur adjacent j |
-

Q
to the site. g

p
; Where epicenters or regions of highest intensity of historically :

'

) reported ea::thquakes cannot be related to tectonic structures but are
I identified with tectonic provinces in which the site is located, determine
{b the accelerations at the site assuming that the epicenters or regions of
:| highest intensity of these carthquakes are located at the closest point
is to the site on the boundary of the tectonic province.

k ,

M 3.6.2.10 Safe Shutdown Earthquake. The earthquake producing the a

'l maximum vibratory accelerations at the site should be desisnated the safe
O shutdown earthquake for vibratory ground motion. The safc shutdown earth- a

*[ quake should be defined by response spectra corresponding to the maximum j'
k vibratory accelerations. ,

. ,

*y 3.6.2.11 Operating Basis Earthquake. The operating basis earthquake, 1

/ v;.-n one is selected by the applicant, should also be defined by response 1

,

q spectra,
'

h
i' 3.6.3 Surface Faulting

!i I
'

y Information should be presented which describes whether and to what
N extent the plant need be designed for surface faulting. The following ;

g specific information and determinations should also be included to the ,

W extent necessary to clearly establish the design basis for surface faulting.
E Information presented in Section 3.6.1 may be cross-referenced and need not *

h be repeated. |
D j

3.6.3.1 Geologic Conc.itions of the Site. Describe the lithologic, j,
,

stratigraphic, and structural geologic conditions of the eite and the area |,
- surrounding the site, incitding its geologic history. n

is

[ 3.6.3.2 Evidence of Fadt Of fset. Determine the geologic evidence of !.

fault offset at or near the ground surface at or near the site. j'

3.6.3.3 Identification of Capable Faults. For faults greater than,

1,000 feet long, any part of which is within 5 miles of the site, determine
whether these faults should be cons'.dered as capable faults.

-

3-19
.'
%

' *
-- _ , _ m- t _

L, . _ - __

- *** s

.

= ow + .-~ - ,



...w - - ~ --. ,.. - m- . .,-,,- - c,..

) .- ,.:
A .R *

1 (1 '

E
t:

3.6.3.4 Earthquakes Associated With Capable Faults. List all histor- ,

N

k~
lically reported earthquakes which can be reasonably associated with acapable'

If aults greater than 1,000 feet long, any part of which is within 5 miles of. ,

lthe site, including the data of occurrence and the following measured or
[q estimated data: Magnitude or highest intensity and a plot of the epicenter j

; or region of highest intensity. j
l'
' 3.6.3.5 Correlation of Epicenters With Capable Faults. Provide a i

,

correlation of epicenters or regions of highest intensity of historically I-
i

reported earthquakes with capable faults greater than 1,000 feet long, any -

p,trt of which is located within 5 miles of the site.
.

i 3.6.3.6 Descr19 tion of Capeble Faults. For capable faults greater than j

f 1,000 feet long, any part of which is within 5 miles of the site, determine ;
j (1) the length of the fault, (2) the relationship of the fault to regional
t tectonic structures, (3) the nature, amount, and geologic history of dis- i

{
01saaments along the fault, and (4) the outer limits of the fault established ;
by mapping fault traces for 10 miles along its trend in both directions from

g ,

p the point of its nearest approach to the site. t

'
t.
56 3.6.3.7 Zone Requiring De, tailed zulting Investigation. Determine the ,

E zone requiring detailed f aulting investigation. .)

d
3.6.3.8 Results of Faulting Investigation. Where the site is located !'

1
3 within a zone requiring detailed faulting investigation, details and results ,

jN of this investigation should be presented to determine the need to consider
- '

k surface faulting in the design of the plant. Where it is determined that ,

[ surface faulting need not be taken into account, sufficient data to justify g
'

[ the deccrmination clearly shculd be provided. ',
; . |

.

[ 3.6.4 Stability of Subsurface i1aterials
,

1

& Infortation should be presented concerning the stability of soils and
I rock underneath the facility foundations during t!e vibratory motion asso-

| ciatel with earthquake design criteris. Evaluate the following geologic

g features that could affect the foundations. (Information presented in :
I other sectione may be cross-referenced and need not be repeated.)

f 3.6.4.1 Ceologic Features. Describe the following geologic features:

I*
f 1. Areas of actual or potential surface or subsurface subsidence,,

.t uplift, or collapse resulting from

i
- a. Natural features such as tectenic depressions and caveri.ous
! or karst terrains, particularly those underlain by calcareous or other j

soluble deposits, |'

b. Man's activicies, such as withdrawal or addition of subsur-
face fluids, or mineral extraction,

c. Regional warping;

.
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2. Deformational zones, such as shears, joints, fractures and folds. *)
- _. g or combinations of these features;

I'
3. Zones of alterecion or irregular weathering profiles, and zones

M of sttuctural weakness composed of crushed or disturbed materials; ,

t3.J

j ff *4. Unrelieved residual stresses in bedrock; |
i t^
M 5. Rocks or soils that might be unstable because of their mineralogy,*

.

hN lack of consolidation, water content, or potentially undesirable response ;
,

- Q to seismic or other events. (3eismic response characteristics to b,e con- ,
v;' sidered include liquefaction, thizothropy, diff erential consolidation, ;

h cratering, and fissuring.) )!-
.

3.6.4.2 Properties of Underlyt g Materials. Describe in detail the |N static and dynamic engineering properties of the materials underlying the
% site. Furnish the physical properties of foundation materials such as grain-

,

f.3 size classification, consolidation characteristics, water content, Attenberg
4 limits, unit weight, shear strength, relative density, shear modulus, damp-

d ing, Poisson's ratio, bulk modulus, strength under cyclic loading, seismic
M wave velocities, density, porosity, and strength characteristics. These
il data should be substantiated with appropriate representative laboratory
y test records. .

A
* 3.6.4.3 Plot Plan. Provide a plot plan (or plans) showing the locations

of all borings, trenches, seismic lines, piezometers, geologic profiles, and
excavations and superinpose the locations of all plant structures. Furnish,

g profiles showing the relationship of the foundations of structures to sub-
/ surface materials, including groundwater and significant engineering char-,

i 3 acteristics of the subsurface materials.
he j 3.6.4.4 Soil and Rock Characteristics. Provide the results by means
) of table and profiles of compressional and shear wave velocity surveys per-

,

" formed to evaluate the characteristics of the foundation soils and rocks.
Provide graphic core boring logs and the logs of trenches or other excavations.

3.6.4.5 Excavations and Backfill. Furnish plan and profile drawings
h showing the extent of excavations and backfill plar.ted at the site and com-:
3 paction criteria for all engineered backfill. The criteria should be sub- -

h stantiated with representative laboratory or field test records. (Where I
y possible those plans and profiles may be combined with profiles in Secticns j, ,

f 3.6.4.3 or 3.6.4.4.) !
; I

[ 3.6.4.6 Croundwater Conditions. Provide a history of groundwater
,

. g fluctuations beneath the site and a discussion of groundwater conditions ;

; during construction of the plant and during plant life. '

t ,

! 3.6.4.7 Response of Soil and Rock to Dynamic Loading. Furnish analyses
| of the response of soil and rock to dynamic loading,

i
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3.6.4.8 Liquefaction Potential. Provide a discussion of the liquefaction !
potential of material beneath the site. Either demonstrate that there j

I are no liquefaction susceptible soils beneath the site or provide the
| following information regarding soil zones where the possibility for {

.
-

liquefaction exists: relative density, void ratio, ratio of shear stress i
to initial effective stress, number of load cycles, grain-size distributior.,

|degrees of cementation and cohesion, and groundwater elevation fluctuations. ;
i3.6.4.9 Earthquake Design Basis. Provide the e rthquake design basis 2.

.on which these analyses are based. 3
i

- [ 3.6.4.10 Static Analyses. Discuss the static analyses, such as settle- !
; rant analyses (with appropriate representative laboratory data), and lateral ;pressures (with backup data).

;

( 3.6.4.11 Criteria and Design Methods. List and furnish a brief dis- k
; cussion of the criteria, references, or methods of design esploye.d (or to
[ be employed), and factors of safety ' documented by te.=:t data). ,

:
|
: 3.6.4.12 Techniques to Improve Subsurface Conditions. Discuss and '

f provide specifications for required techniques to improve subsurface condi-
,

,''
j tions such as grouting, vibrafloration, dental work, rock bolting, and '

-

anchors. ;; >

,
. ,
' 3.6.5 Slope Stability

j Information and appropriate substantiation should be presented con-
: , cerning the stability of all slopes, both natural and manmade (both cut
!

, and fill), the failure of which could adversely affect the plant. ('
4 s

f f 3.6.5.1 Clope Characteristics. ' Cross sections of the slopes should
be provided along with a sumary of the static and dynamic properties of

*

{ embankment and foundation soil and rock underlying the slope, substantiated
,

t with representative labor.cory test data.'

! , ,

t3.6.5.2 Design Criteria and Analyses. The design criteria and analyses i-i used to determine slope sr. ability should be described. Include factors of
{ safety, along with the edverse conditions considered in the analyses, such
! as sudden drawdown, earthquake, and steady seepage et anticipated pool levels.
'

! 3.6.5.3 Logs of core Borings. Furnish logs of core borings to test, '

pits taken in proposed borrow areas.,

i
* 3.6.5.4 Compaction Specifications. Provide compaction specifications

along with representative lab data on which they are based..

.

3.7 Summary of Conditions Affecting Facility Construction
and Operating Requirements

Su==arize all factors developed in this chapter that are deemed signif-
i icant to selection of design bases for the plant and associated facilities.
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. 4. PRINCIPAL DESICN CRITERIA |
h il I

'

The contents of this chapter vill partially fulfill the requirements !*

,I found in 10 CP.t Part 70, Section 70.22. " Contents of Applications." i

Principal design criteria are established by the applicant in the license j
' application. The NRC staff analyzes the plutonium processing and fuel , j

fabrication plant design criteria for adequacy before the application s ;
i is approved. Cnanges in the criteria are not anticipated after that a |

'

approval is granted. Therefore, the criteria selected should encop ass ,

"

f all considerations for alternatives that the applicant may choose. W ,'
.

3 1
#

1 4.1 Purpose of Plant l[
- s Describe in general terms the plant, its functions and operation, j

4 process capacity, type of feed, and products. I.

l. is 4.1.1 Plant Feed '1

| I ,t

I A detailed description of the physical, chemical, and radiological ] {
"

characteristics of the feed materials to be processed in the plant <

'

| should be provided. Include feed specifications such as fissile material h'
i limits, plutonium isotopic composition limits, forms of the material, ,

{ p and packaging. g,i

| ?=
,d I

|; 4.1.2 Plant Products and Evsroducts*

l
Identify the products that will result from the plant operation. 1 {) .-

l Include product characteristics and specifications. :

4.1.3 Ceneral Plant Functions

Provide information related to the overall functioning of the plant ]
as a r.anufacturing operation. This should include onsite vaste processing,

g '

, vaste disposal or holding areas, transportation, and utility and water
supplies.,

'

.

1.

|4.2 Structural and Mechanical Safety Criterin j

|
Based on the site selected, identify and quantify the environmental ,

and geologic features that are used as design criteria.e <

$
4.2.1 Wind Loadings j

|,

f Provide information on vind velocity. including the vertical wind
f velocity and gust factor, and a determination of applied forces that are j
t used for structural design as follows. 1i.

{ 1i

! | 4.2.1.1 Design Wind Velocity. Present the design wind velocity !
I and recurrence interval.,

4.2.1.2 Basis for Wind % -4on. Discuss the basis for
the wind velocity selection tha. - 4,luding wind hictories and
supporting data.

4-1
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' 4.2.1.3 Vertic.a1 Velocity Distribution and Cust. A $pr. Present

E the specific vertical velocity distribution cod the gust f.setor @loyed _ _ .

) for the selected design wind velocity.
[ ,

i s.

g& M .I.4 Determination of Applied Forces. Describe the procedure
used to translate the wind velocity into applied forces on the structures, ,

f including the wind force distribution and drag coefficients being applied. j
'

The applied force magnitude and distribution that is calculated for j,

each structure should be specified. 3
4

*

4.2.2 Tornado Loadings y.

e-

Provide the design parameters, such as translational and rotational f
velocity, pressure differential, and assceiated time interval, together ;

- with the methods used to translate this data into forces exerted on the
plant structures.

.

4.2.2.1 Applicable Design Parameterr. The design parameters
; applicable to the design tornado such as '.ranslational velocity, rotational

vele, city, and the design pressure differcntial and its associated time
interval should be specified.

4.2.2.2 Determination of Forces on Structures. Describe the
methods used to convert the tornado loadings into forces on tne structures,
including the distribution across the structures and the combination of
applied loads. If factored loads are used, the basis for selection of
the load factor used for tornado loading should be furnished.

,
,_

4.2.2.3 Ability of Plant Structures to Perform Dest,ite Failure of
Structures not Designed for Tornado Loads. Information to show that the 6

failure of any structure not being designed for tornado loads will not
affect the ability of other structures or systems to perform their in-
tended design functions should be presented,

4.2.3 Water Level (Flood) Design

As applicable, discuss design load from forces developed by the
= w h = probable flood, including water height and dynamic phenomena

,

such as velocity. By reference relate the design criteria to data 4

developed in Section 3.4, "curface Hydrology."

4.2.3.1 Flood Elevations. The flood elevations that will be used .

in the design of each structure for buoyancy and static water force i.

effects should be provided.

4.2.3.2 Phenomena Considered in Design Load Calculations. The
- phenomena (e.g. , flood current, wind wave, hurricane, or tsunami) that :

are being considered if dynamic water force is a design load for any,

'structure should be identified and discussed.4

!
t

-

i I
i ,
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4.2.3.3 Flood Force Application. Describe the manner in which the d. . . ,

, *'*h forces and other effects resulting from flood loadings are applied.
.pt

4.2.3.4 Flood Protection. Describe t$e flood protection measures {i
,

h for vital systems and components that are located below grade or below 3 ;

jflood level, p!q
s. 9r

N 4.2.4 Missile Frotection
'

'
' Describe the design criteria with respect to internal and external'

missile protection providing detail on the assumed missile, velocity, and
er forces involved. I

4.2.4.1 Missila Barriers and Loadings. Preset.t e. tabulation of the'

structures, shields, and barriers that will be designed to withstand d

{j fj|r.issile effects.l; i i

$ 4.2.4.2 Missile S,lection. The missiles that have been selected ;
I' foc each structure and the basia for their selection should be discussed. )i

J

b For each selected missile, specify the origin, weight, and dimensions, !
the impact velocity and orientation, the material coc: position, and aay ' i

.Iother parameters required to determine missile penetration. ; ;

:

f 4.2.5 Seismic Design j j

i i
.a From data developed in Chapter 3 and required in 10 CFR Part 100, 1 1

'

g Appendix A, present the design criteria to be used in construction of the p'
') plant and associated equipment. Sufficient detail cust be presented to i

allow an independent eva'.uation of the criteria selected. For clarity ,

h cross-reference appropriate information presented in Section 3.6, "Ceology '
*

f and Seismology." - i
r! '

I4.2.5.1 Input Criteria. This subsection should discuss the inpat
criteria for seismic design of the plant including the following specific : ,

information. j '
i

d 1. Design Response Spectra. Design response spectra should be ! i'
' f provided for the safe shutdown earthquake (SSE). If applicable, design i

g ,

y response spectra should be submitted for the operating basis earthquake
,9 (OBE). A discussion of effects of the following paraceters should 21so

" be included:
{

,,

D
ir a. Earthquake duration, d

[ f 1

g b. Earthquake distance and depths between the seismic dis- ]I.

3
turbances and the site, }

( i

; c. Existing earthquake records and the associated amplifi-
I ) cation response range where the a=plification factor is greater than one.
I t
i

.

I
~
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2. Deaign Response Spectra Derivation. The response spectra, Ig

t' which envelopes the design response spectra derived from the actual or
synthetic earthqtake time motion records, should be provided. For all

_ the damping values that are used in the design submit a comparison of
E. the response spectra derived from the time history and the design response

,

'

,
spectra. The rystem period intervals at which the spectra values were*

'

[, calculated should be identified.
,

3. Critical Dampina va hes. The specific percentage of critical !
*

F damping values used for identified structures, systems, components, and .

f soil should be provided. For example, damping values for the type of
5 construction or fabrication, such as prestressed concrete and welded.

F pipe, and the applicable allowable de. sign stress levels for these plant ;

features should be submitted. '

I

! 4. Bases for Site-Dependent Analysis. *he bases for a site-.

h ~

dependent analysis, if used to develop the shape of the design response
[ spectra from bedrock time history or response spectra input, should be

provided. Specifically, the bases for use of in situ soil measurements,-

soil layer location, and bedrock earthquake records should be provided.
. If the analytical approach used to determine the shape of the design
! response spectra neglects vertical amplificatio: and possible slanted
r soil layers, then these assumptions as well as the influence of the

.'

effect of possible predominant thin soil layers on the analytical results !
should be discussed. '

u >

5. Soil-Supported Structures. A list of all soil-supported
. structures should be provided, including the depth of soil over bedrock (,j

i | for each structure listed,
. m.(-
'

'6. Soil-Structure Interaction. Describe the soil-structure
! interaction techniques used in the analyses of the structures. Nonlinear, j

or equivalent linear finita element technique should be used as the> *
,

. y analytical tool for soil-structure interaction analysis for all structures ! t

-| vhere the foundations are deeply embedded in soil. For shallowly embedded i '

structures on deep unifore soil strata, the soil spring model based on 4

|i the elastic half-space theory is adequate. For shallowly embedded ? ;
'

structures with shallow soil overburden over rock or layered soil with
I *

|| varying soil properties, the finite element approach or multiple shear
i

~

; 'i beam spring approach should be used. ,
,

i- j4 I

I d 4.2.5.2 Seismic system Analysis. This section should discuss
-

( f the seismic system analyses applicable to structures, systems, and com- I

ponents. The following specific information should be included. I
L s

1 : i

f 1. Seismic Analysis Methods. For all structures, systems, and
; cocponents identified in Section 4.2, incluaing any items to be designed
g for an OBE, the applicable methods of seismic analysis (e.g., modal

analysis response spectra, modal analysis time history, and equivalent
j static load) should be identified in the application. Applicable stress

or deformation criteria and descriptions (sketches) of typical mathematical
models used to determine the response should be specified. If empirical

,1,
> ; 44

't
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methods (tests) are used in lieu of analysis, the testing procedure.

*h load levels, and acceptance bases for structures, systems, components,

,y and equipment should also be provided in the application. All seismic
.

' methods of analyses used should also be described in the application.
-

2. Natural Frequencies and Response toads. A summary of natural
b. frequencies and response loads (e.g., in the form of critical mode

,
,

f
shapes and andal responses) determined by the seismic system snelysis'

(
should be provided. In addition, the response spectra at critical plant ,

.

equipment elevations and points of support should be specified.t
P

3. Procedures Used to Lump Masses. Provide a description of the
"

[ hg procedure used to lump masses for the seisair system analyses (ratio of
system mass and compliance to component mass and compliance, and the

i( ratio of. floor mass and compliance to supported equipment uses and,

'

% compliance).
,

is
4. Rocking and Translational Response Summary. If a fixed base in i

'

d the mathematical models for the dynamic system analyses is assumed, a i,

dsummary of the rocking and translational responses should be provided.j A brief description should be included of the method, mathematical model, !

-
p;j; and damping values (rocking vertical, translation, and torsion) that !
r '
'it have been used to consider the soil-structure interaction.,

f
5. Methods Used to couple Soil With Seismic-System Structures.

,,j Describe the methods and procedures used to couple the soil and the 'Iseismic-system structures and components in the event a finite element
*3

$6 analysis for the layered site is used.,

nY.

p 6. Development ot' Floor Response Spectra. If a modal response |
*

pl spectra multi-mass method of analysis is used to develop floor response
C spectra, a discussion of the conservatism of this method should be i,

|
'

I,( presented. The discussion should address equivalency to a multi-mass ?

hj tima history method or identify other equivalent theorc.tical or experi-
j

ia mental methods.
N j

7. Differential Seismic Movement of Interconnected components. i:
f The stress and deformation criteria that will be used to consider the |

'

L 4 ' '

,E, , differential seismic movement of interconnected components between
f; floors should be provided. i

I

:

&
d 8. Effects of Variations on Floor Response Spectra. Consideration b,-

,

!p in the analyses of the effects on floor respenae spectra (e.g., peak * -

width and period coordinates) of expected variations of structuralh
Ir properties, dampings, soil properties, and soil-structure interactions |*

W should be described. , ,

|
5.1

i. 9. Use of Constant Vertical Load Factors. The use of constant
/ vertical load factors as vertics.A response leads for the seismic design*

'- of all plant structures, systems, and components in lieu of the use of a
vertical seismic-syste:2 culti-mass dynamic analysis method should be

,/ identified.'
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* 10. Method Used to Account for Torsional Effects. The method
'

l employed to consider the torsional modes of vibration in the seismic -#'
analysis of the structures should be described. The use of static factors

to account for torsional accelerstions in the seismic design structures.,,

L. or in lieu of the use of a combined vertical, horizontal, and torsional
$ multi-mass system dynamic analysis should be indicated.
r-
1 11. _Cogarison of Responses. Where applicable, the responses
I obtained f'.se ooth nodal analysis response spectrum and time history

methods at selected points in the plant structure should be submitted.6

}
~

C 12. Methods for Seisnie Analysis of Deas. A description of the
r analytical methods and procedures that will be used for the seismic

. f system analysis of dans that impound bodies of water, if safety related.
( should be provided.
!
[ 13. Methods to Determine Plant Structure Overturning Moments. A
} description of the dynamic methods and procedures used to determine
| structure overturning moments should be provided, including a description

of the procedures used to account fer oil reactions and vertical earth- 4
,

(L quake effects. I
e

14. Analysis Procedure for Damping. The analysis procedure followedr. *

!- to account for the damping in dif ferent elements of a coupled system i
r model should be described, including the criteria used to account for *
F composite damping in a coupled system with different elements. l

, t

f 4.2. 3 Seismic Subsystem Analysis. D e discussion of the seisisicj subsystem analysis should include the following specific information.
i,

*

1. Determination of Number of Earthquake Cycles. Procedures
.

.

yi should be described that are used to determine the number of earthquake
!, cycles during one seismic event. The number of maximum amplitude loading '

cycles for which structures, systems, and components are designed should ,

j
g be specified.

~

l2. Basis for Sele etion of Forcing Frequencies. h e basis should
|be provided for the selection of forcing frequencies to preclude resonancek '

(e.g., the earthquake specified for the site and the structure and
t

component response characteristics produce forcing frequencies that are''
y removed from the natural frequencies). ,

|'. :sj 3. Root Mean Square Basis. The term " root-mean-square basis," if
- t

E
4

used in describing the procedure for the cambination of modal responses.
,

v
i, 4should be mathematically defined.
L'

h 4. Procedure for Combining Modal Responses. A description of the
1

'

t procedure for combining modal responses (shears, me=ents, stresses.
|

,

t 5
deflections, and/or accelerations) should be provided if a response'

<

spectrum modal analysis method is used and normal frequencies are closely,

'[. { spaced.

4
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i 5. Significant Dynamic Response Modes. A discussion should be f j'

'

' | Y. provided addressing the inclusion of all significant dynamic modes of q j
,

f
$ response under seismic excitation if static loads equivalent to the peak ("

( 7M of the floor spectrum curve are used for the seismic design of com- 4

g ponents, structures, and equipme*t.

) h 6. Desian Criteria and Analytical Procedures for Piping. The
$ % design criteria and a description of th.s analytical procedures appli- f

cable to piping that account for the relative displacemmes between {
.1L' 4

[ piping and support points, i.e., floors and components, at different' j
p 1 elevations within a building and 1,etween buildings should be provided. f

-

p | .P
7. Basis For Computina Combined Response. The basia for the ; {| ,,

$ [ methods used to determine the pessible combined (two-cosponent) hori- i 1*

m. j zontal and vertical amplified response loading for the seismic design of {piping and equipment, including the effect of the seismic response of 3

($ %e the supports, equipment, and structures and components should be submitted.
h

,

h
8. Amplified Seismic Responses. If a constant load factor is E ,

C:

;] used as th'e vertical floor response load for the seismic design of / Id..
structures, components, and equipment, a discussion should be provided :

'

f 3
! i

i.'a p[
addressing the following consideratic..s:

*
I ] ,

.

k, 9 a. The possible combinad (two-coctponent) horizontal and i j

[ vertical amplified input loading for the seismic design of equipment and j"

components due to the amplified response of the structures and floors. F!er 6
{

' b. The possible combined (two-ccmponent) horizontal and $
vertical amplified input loading for the seismic design of piping and |
equipment due to the a=plified response of structures, floors, supports, !*

j and components. !

1 -

g
9. Use of Simplified Dynamic Analysis. If a simplified (e.g., *

other than a multi-mass codal analysis) dynamic analysis is used f or j.y

j. )y piping, the magnitude by which the resonant periods of a selected piping j4

(* span are removed f rom the predominant supporting building and component i.

; periods should be indicated in ths application. A su:mnary of typical |
E results comparing the simplified dynamic methods and response spectra i

,

'

i, modal analysis methods should be submitted in the application. The i

d basis for simplified (e.g., other than a multi-mass modal analysis)
'

( dynamic analyses methods and procedures that will be used for seismic .

|- |' design of structures, systems, and components should be provided. In <

'addition, provide the criteria that will be used to avoid the predominant* .

I input frequencies produced by the response of structures, supports, an'
, f components to the earthquare input. 1

' : ,-

| h 10. Modal period variation. The procedures used to accouat for -

modal period variation in the mathematical :odels for the plant structure''
..

L $ due to variations in material properties should be specified. j .

i i[ 3

*
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{ !p 11. Torsional Effects of Eccentric bases. The criteria that will {% be employed to account for the torsional effects of M ves and other
f- eccentric masses (e.g., valve operators) in the sv.se w piping analyses ( !
e. should be provided. kI
q

l5 12. Piping Outside Plant Structure. With rese?ct to piping derignated i
I' to withstand the earthquake and buried or otherwise located 'outside of j

<

( the confinement structure, describe the seismic design criteria and :g methods employed to ascertain that allowable pipia4 and eeructural ',
% stresses are not exceeded due to differential movement at support points, .

] at confinement penetrations, and at entry points into other structures. '|
*

{- 113. Intersetion of Other Piping With Earthqua!e Designed Piping. '

{(
Describe the design criteria to account for the seismic motion of piping,

systems not earthquake designed which may interface with those that are ,

y earthquake designed. j
,

(
,;

l14. Field Location of Supports and Restraints. The criteria '

s employed to determine the field location of seismic supports and res- '

s traints 7 e earthquake designed piping, piping system components, and
i equipment including placement of snubbers and dampers ehould be provided.

,

The procedures followed to ensure that the field location .r.J 6he seismic*

( design of these supports and restraining devices are consistent with the
i

,. assumptions made in the dynamic seismic analysis should be described. ,

i

i 15. Seismic Analysis of Overhead Cranes. The provisions taken
! to ensure that all overhead cranes located in t!.a buildings will not be[ ] dislodged from their rails in the event of seismic excitation should be . .

f, r described. \

16. Seismic Analysis of Specific Safety Features. The integrity
[ } of specific safety-related design features (e.g., boron raschig ring
1 } systems) in the event of an earthquake should be provided.
h

{ 4.2.6 Snow and/or Ice Indines
,

#

k Describe design load criteria used to ensure that a maximum snow
and/or ice load can be acco=modated.

.

4.2.7 Process and Equipment Derived Loads

I i For structural purposes, establish the load criteria to accocmiodate
- r i the contribution of process, equipment, and materials contained therein. "

{ The plant conditions and design loading combinations (e.g., normal
- g service or operating loads and .,eisatic loads that provide the bases for

design of components or systems) should be listed for each system. The; '
*

i combination of design loadings should be categorized, as applicable,
r i with respect to plant conditions identified as normal, upset, emergency.

I or faulted. The design stress limits and deformation criteria associated
'

with each of the plant conditions should be specified.

i 4-8
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Describe for combined loads the criteria selected to provide mechani-

4

?
. 4.2.8 Combined I.oad Criteria,

N
'

'
._

H

~ cal and structu.a1 integrity. The loads and loading combinations which
1 the facility is subjected to should be defined including the load factors

selected for each load compou nt where a factored load approach is used.-

E' The design approach used with the loading combination and any load
f factars should be specified. Describe the loads acting on the structures
[ such as dead loads, live loads, and earth pressure loads, as well as the
i, design basis accident loads, and loads resulting f rom natural phenomena !' 's

- such as earthquakes, floods, tornadoes, hurricanes, and missile effects
unique for the site. The design loading combinations used to examine*

the affects on localized areas, such as penetrations, structural dis-
continuities, prestressing tendon ancher zones, crane girder brackets, "

.
~ and local areas of high thermal gradients, should be provided together;

with time-dependent loading such as the thermal effects, effects ofr

'; creep, shrinkage, and other related effects. Explanation should be pro-

! vided of the use of an ultimate strength approact with a load factor of
1.0..

*
, 4.2.9 Subsurface Hydrostatic Loadings

b.
'

Describe the design bases for groundwater-induced hydrostatic '

loadings on subsurface portions of the safety-related structures, sys-
'

- tems, and c'omponents. Discuss the development of these design bases.
Where devatering d. ring construction is critical to the integrity of-

"
safety-related structures, describe the bases for subsurface hydrostatic_ - . ,

} loadings assumed during construction and the devatering methods to be
employed in achieving these loadings. Where wells are proposed for, ,,

[ safety-related purposes, discuss the hydrodynamic design bases for,

;
e protection against seismicall: 'nduced pressure waves. 'Ihe above design
h bases should be consistent with the groundwater conditions described in'

c Section 3.6.4.6.
| h- '

I 4.3 Safety Protection Systems
-r

F $ 4.3.1 ceneral

'

- Identify items requiring special consideration in design because of,

site selection, process selection, and safe shutdovo requirements.-
;

i
4.3.2 Proteceton by Multiple Confine ent Barriers and Systems '

,

- ' d |
'

i: ,4,.? 2.1 Confinement Barriers and Systems. Discuss each method of ,

h confinement which will be used to ensure that there will be no unca.- r

/ trolled release of radioactivity to the environment. Include for each:
V.

[ 1. Crite-ia for protection against any postulated internal acci-
p dent or external natural phenomena,
t'

L e

( 4-9
.

A
\

N

'N

| _ n .%% . _ _ m._ . _ _ _ _ _ -

.

.-,.-ew - e.-W-w= e-e s- *



7 . .-- n, ,
-..~~.-+.-n..~.,-~3,--.----,,~w.-n.---.

.f
i

f I
'

I

2. Design criteria selected for vessels, piping, effluent systems, i,
and backup ennfinement, and I

3. Delineation for each case the extent to which the design is %

based on achieving the icwest practical level of releases from the i
operation of the plant. i,

I t

Where the release limita, selected are consistent with proven practice,
a referenced statement to that effect will suffice; where the limits .

. i extend beyond ocesent practice, an evaluation and an explanation based j
upon develope =ntal work and/or analysis should be provided. Those
critieria may be expressed as explicit numbers or as general conditions. .

f

4.3.2.2 ventilation - Offgas. Describe the criteria selected for
'

.

! providing suitable ventilation by showing capacity standards for normal ,

.

and abnormal conditions, zone interface flow velocity and dif ferential
} pressure standards, the flow pattern, and ensured continuity of operation

under accident conditions and special control instrumentation. *

Establish the criteria for the design of the ventilation and offgas
systems including (1) airflow patterns and velocity with respect to,

contamination control, (2) minimum negative pressures at key points in'.
*

. the system to maintain proper flow control, (3) interaction of offgas
! systems with ventilation systems, (4) minimum filter performance with
j respect to particulate removal efficiency and maximum pressure drop, (5)
! minimum performance of other radioactivity removal equipment, (6) mini-

num performance of dampers and instrumented control, and (7) ensured *

_

,-
continuity of operation under all credible operating conditions.

(
j 4.3.3 Protection by Equipment and Instrumentation Selection
!

|
4.3.3.1 Equipment. Itemize design criteria for key equipment

itea.a which have been specifically selected tc provide protection.'

4.3.3.2 Instrumentation. In similar f ashion to the above, discuss
the desiga criteria for instrumentation selected with particular emphasis
on features to pr,3 vide testability and contingency for safety purposes.

4.3.4 Oclea Criti ality Safety
.

Supply all pertinent criteria relating to the appropriate safety
margins provided to ensure that a suberitical situation exists at all*

times.

4.3.4.1 Control Metaods for Prevention of Criticality. Present
the methods to be used to ensure subcritical sit ations in operations i

,
,

and storage under the worst credible conditions.

4.3.4.2 Error Continrency Criteria. To support the above infor-
mation, define the error contingency criteria selected for the plant.4

1

i.
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o u% , 4.3.4.3 Verification Analyses. Present the criteria for estab- jo
.

"- d lishiTnverification. 3

fM o

4.3.5 Radiological Protection

h A portion of the radiological protection design criteria vill have }
I

,

43
been discussed earlier in this chapter under Section 4.3.2, " Protection [

g by Multiple Confinement Barriers anj Systems." Present the additional
'

radiological protectica design criteria. j }g i

.'s4
58 4.3.5.1 Access Control.. Describe the methods and procedures to be ,

'
*

. .

designed into the f acility for limiting access, as necessary, to minimize 4

?'

% exposure to people.*

'1
[*

h 4.3.5.2 shielding. Provide an estimate of personnel exposures in ',.

F man-res per year in each area. Where special provisions such as time 2

h and distance are to be includt9. determine the design dose rate in !

Show that further reduction of exposure is not practi- }gf occupancy areas.
N cable in terna of cost per man-ren reduction. ; |

f 4.3.5.3 Radiation Alarm Systems. Describe the criteria used for
-faction levels from radiation alarm systems.

q r.
.

4.3.6 Fire and Explosion Protection {; >

1

3 trovide the design criteria selected to ensure that all safety | |
s

functions vill successfully withstand credible fire and explosica conditions. i
% *

.

I
- 4.3.7 Materials Ha.Tling and Storage '

E |r,

] 4.3.7.1 Toel Handling and Storage. Describe the design criteria ;

for .~uel materials and storage. Include the crite-ia for cooling require-
3

}
ments, criticality, and contamination control.

^

,
; ,

4.3.7.2 Radioactive Waste Treatteent. Establish the criteria to be !-
'

used for the treatment and storage of radicactive vastes including (1) i
reduction in volume, (2) minimizing releases of radioactivity during j
treatment, (3) conversion to solid forms, (5) suitability of forms for i
storage and/or shipment to a disposal or storage site, (5) safe confine- .

iment during onsite storage, (6) monitoring during onsite storage to
demonstrate safe confinement, and (7) final decontamination, retrieval,

j and disposal of stored wastes during decomnissioning. /

*

u
E 4.3.7.3 Storage Facilities. As appropriate from the abote list, I- ,

f state the design criteria of storage containers and facilities associated |
'

? with the onsite storage.
7.

r 4.3.8 Indumtrial and Chen'. cal Satety .

Y '

d Any specific design criteria should be described that is important
8
,; to personnel and plant safety. Effects of various industrial accidents
a

e
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(e.g., fire and explosion) and hazardeus chemical reactions (e.g.,
vigorous chemical reactions and hydrogen explosions) should be presented. <,

4.4 Classification of Structures. Componente, and Systems l
'

.

1. vide a classification of the structures, components, and systems
selected in the design according to their .'aportance as to the safety

'

function they perform. the seismic considerations, and the relationship 4

; of the quality of an item with respect to its func*; ion and perfornance.
|

i As appropriate, this classification presentation should relate to details
'

i in Chaptor 5. " Plant Design" and Chapter 6. " Process Systems."
.

Define the criteria for selecting the categories used for the

i classifi6stions related to safety, seismic considerations, and quality
assurance.

.

.

k 4.5 Decommissioning i
i

Arrangements must be included for safe decommissioning of the i

', plant. Provide in this section-the design criteria incorporated in the ,
plant for fulfillieg this requirement. Discuss the design philosophy to
be used for allowing ease of plant decontamination and future isolation.

of all radioactive materials from the public while maximizing the land *!
area returned to the public domain.

,,
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5. PLANT DESTCN.

m
7 In support of the license application, provide descriptive information

f on the buildings and other installed features of the plant and their loca-,

uj tions on the site. Usa drawings and maps as appropriate. Describe and
evaluate each part of the plant with emphasis on those features that serve

* a confine ==nt function. Fully describe and evaluate special design features
employed to withstand environmental forces and accident forces. Relate the
design bases and use of industrial codes to the design criteria presented
in Chapter 4. Reference those features which require inclusion in the.

~

quality assurance program. For the completed application, identify areas
c which have been changed or added, the reasons for the changes, and the
. safety implications of the changes to the initial submittal. Also present j
| ; the results of research and development activities that relate to the g

{ construction and/or operating criteria. ;
4 !

i' 1 5.1 Summary Description ;
P
+ r

| | 5.1.1 Lacation and Plant Layout

6 |
I ! Identify the location of the plant buildings and other installed plant
{ facilities on a map or drawing to scale. Also include in this presentationi.

I- - !| roadways, railroad lines, and utility and water service locations.
||

II' " 5.1.2 Principal Teatures

t.

|j f owned and! r leased by the applicant.
J 5.1.2.1 Site Boundary. Show the boundary that encompasses the area

f 5.1.2.2 Exclusion Area. Show the exclusion area. For this purpose, I
the exclusion area is described in Section 2.2.

i 5.1.2.3 Restricted Area' Show the restricted a c. as defined in
10 CFR Part 20. " Standards for Protection Against Radiation," 520.3(a)(14),

'

" Definitions."
f 5.1. 2. I. - Site Utility Supplies and Systems. Identify the utility

supplies and systens as well as the source (s) of water. Include the loca-
-

[ tion of test wells and cooling towers. !

:

! ] 5.1.2.5 Storage Facilities. Show the location of holding ponds,
! process chenical and gas storage vessels, or other tankaga not located in a

'

*
i building. ('

1.

5.1.2.6 Stack. Show the location of the ventilation stack or stacks }

.! in relation to the other facilities. !

.

:. ,

5.2 Process Building ;.

I | .de the design bases for the process building including (1) analysis- 6

) and design procedures for tornado, earthquake, missile, fire, and explosion2

. .
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effects, (2) the general analysis and design procedures for nomal, abnormal
~ '

i
f

and special loadings and load combinations, (3) allowable foundation loads :
i

! and deflections and deformation stresses for structures, and (4) provisions
'

|
-

' and methods for making connections between the existing plant e J future ,

,

t

plant modification and additions.i

I s

[
5.2.1 Structural Specifications ;,

|
I Establish the bases and engineering design required to maintain the |
|

,

confin.mant integrity of the building. Where applicable, identify nationally j*
'

recognized codes and standards, the materials of construction, fabrication
and inspection to be used, and itemize in tabular form features which will j

be ased in the quality assurance program discussed in Chapter 12. " Quality i ;

}
Assurance." Identify the specifications and design detaila to meet the !

,
.

; required information previously discussed in Section 5.2. Also include consid- i

! eration given to cor.bination stress loadings. j

f
i

5.2.2 Building Layout; ,

5.2.2.1 Process Building Plan. By use of engineering type drawings,
,

show the layout of the functional features of the building. Provide plans'

i and elevations in sufficient detail to identify all features to be discussed
later in this chapter. Include sufficient spatial and equipment identifi-'

cat!on data directly on the layouts with suitable designations in tabular'

listings.

; 5.2.2.2 Process Building Sections. Include sectional drawings to
'

.
,

'
'

-
clearly relate all features to be discussed later in this chapter. (,

w

h 5'.2.2.3 Confinement Features. Identify and discuss general layout

! criteria for the process building that have been included in the design to
,

| ensura confinement of radioactivity. This should be a general discussion !
- with details to be presented in the appropriate part of this enapter. i
'

Include in the discussion ventilation, filters, piping, and other physical j
,

means such as barriers, encasements, liners, and protective coatings. ;
'

Identify the interfaces between the systems and discuss the safety aspects j
; of the interfaces. Details on ventilations operation should be presented ;

} in Chapter 8 " Radiation Protection." a

j i
,

5.2.3 Individual Facility Description i
! ;

. y List each f acility sequentially from the receiving facility through
.,

the various operations. The following are typical itens: Feed materials
receiving and storage, chemical process area (s), mechanical process area (s), i

!| product load-out and storage, process offgas treatment, control locations,
'service galleries, miscellaneous vaste treatment and waste packaging, waste-

. storage and shipment, and remote and contact maintenance shops. Show the
! location of each by use of engineering drawings.-

s_2.3.1 Function. Describe the function of the individual opera- '

tional areas and discuss the perfomance objectives.

.

! 5-2
i
s
t

.

N ___
_

, .V

_ _



- .-- ,. .
- ~ . - - - _ . . . . 3.,. . .,..,-,r.,.. .., - . . . _ . ,

r_Mi.',S_''*/ :_
ry s i

b i
g

'

? .

:
M 5.2.3.2 Components. Discuss the components in the area under N

discussion. Use individual equipment sketches, layouts of equipment g'
! Y location to identify aspects of the components that must be relied upon. :g

g and limits that may be imposed on the design to achieve safety. y*

j

p[ 5.2.3.3 Design Bases and Safety Assura>ce. Present the developed n
_

U t
y design codes used and additional specifications necessary to provide a

;

i ,
sufficient margin of safety between normal and accident conditions to
ensure that a single failure vill not result in the release of significanti

|
q* radioactivity. Detail on backup provisions and interface with other ," j

'

h areas should be included. Also include a discussion of the features used
,

>;

g to ensure radiation protection and that criticality will not occur. .

I i*,
a
6 5.3 Support Systems.

q

A Provide information on those systems which are in support to the i ,

g
main process and confinement features. Emphasis shculd be placed on

f ]h provisions for coping with unscheduled occurrences in a manner which will
d preclude an unsafe condition. Define the design bases, codes, specifications,

d
i

! ] and standards that will provide a safety margin to ensure that a single
Ifailure within a support system vill not result in the release of radioactivity.j g

.a.

h'

5.3.1 Development of Support Requirements
} f4

H -' q
| t; For certain auxiliary systems involving building ventilation, electric,

", air, and water, three categories of loads are possible: ;'

1. Loads detertained by normal processing operations,

I ~
h 2. Reduced load situations resulting from primary failure and/or ,

t
*

( f. accident conditions.
E'

I h 3. Emergency load defined as the minimum requirement for the total

| ~l safety of a shutdown process operation, including its surveillance require-'

fj ments.
E,

,

.

[ Minimum loads are further defined as t!ie requir.ed loads for the con-
finement systems which are required to remain functional following a maxi-

g e

{ mum hypothetical occurrence to prevent the release of radioactivity. Sum-!

y marize the auxiliary systems, what the systems service, the design capacity
,

for each, and the operating load during normal, emergency, and required j8

j[.' cenfinement operations. ;

-
! s
> v -

y.
'i Also include detail of support systems such as the fire protection ,

[ system, design provisions for maintenance, and " cold" chemical systems, i
. .

' '
. *

! 5.3.2 Arrangement of Support Syr.tems

*
i Discuss the location of the various support facilities in relation ,; '

to their functional objectives. This section should refer to drawings
developed in Section 5.2.2 and pre unt , additional details to identify the~

.
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!!o
detailed physical arrangement. For each support facility, as appropriate,
provide single line drawings and a narrative description of its operating
characteristics and safety considerations. 2

1

5.4 Description of Service and Utility Systems |
1

5.4.1 Building Ventilation g

Provide the design bases, design operating features, and limitations
,

* for performance of the ventilation-filtration systems in detail to show j
that there will be sufficient backup, excess capacity, repair and replacement 1

~

capability, and structural integrity to ensure controlled continuous air- '

flow in all credible circumstances to minimize release of radioactiveo

particulates. Supplement the discussion with appropriate drawings to
show the flow distribution, pressure differentials, flow quantity,

yvelocity, and filter and fan housing arrangements. Identify each of the ,

areas serviced and the interfaces between areas in the following sections, jL

'i5.4.1.1 Major Comporents and Operating Characteristics. Present
4

the design bases selected for the building ventilation system. Present j
detailed discussions justifying these bases, the system design, and its j
operating provisions in Chapter 8, " Radiation Protection." i

i
! Describe the components making up the system, their relation to one j

|; another in terms of air supply, their collection and distribution systems,
i

g modes of gas conditioning, jetting, sequence of filtration, filter ,,j
g protection, the exhaust fans, and the stack. For clarity provide and

[ ,

g reference in the discussion appropriate engineering drawings and sketches. (,
5.4.1.2 Safety Considerations and Contro* Relate the following

~

*,.
g in such a manner that the provisions for structural integrity, design

.

9 velocity, flev and flow direction, control instrumentation, and features !
R for testing and monitoring of the syste:n establish continued performance -

I integrity.

Emphasize the design features to ensure confinement of radioactive |
particulates under conditions of power failure, adverse natural phenomena,
breakdown of equipment, fire and explosion, improper * flow of air, con-
taminated spills, and loss of filter integrity.'

(
.

5.4.2 Electrical '

f 5.4.2.1 Major Components and operating 3racteristics. Discuss
E the source and characteristics of the primary * ctrical system providing

normal power to the plant. Prorside a descriptien of the source of the,

4 secondary system, if such is to be installed.*

Describe the design providing for the emergency power source (s) and
the means for ensuring an uninterruptible service to those ite:ns requiring
it. For each of these latter items list the location, the equipment and
systems serviced, locations, required kilowatts, and type of startup

f system for each.
t
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5.4.2.2 Safety Considerations and Controls. Itemize and discuss ,

.;;,, h the mechanisms and sequence and timing of events which will occur for a J

,
,.

. -f partial loss of normal power and for a total loss of normal power to j ,

ensure safe operation and shutdown. Present the design features which 1 i

F make possible an automatic restart sequence on emergency power. Also I ,,

describe the procedure for subsequent reestablishment of normal load
service. _

-

i 5.4.3 Compressed Air
,

* 5.4.3.1 Major Components and Operating Characteristics. Present
the design bases for supplying the compressed air needs of the plant and ;

i supply air for protective masks and clothing, the compocants, and their i

> location and operating characteristics. Include a description of the 1
'

I, ,k, ( compressors, receivers and dryers, and distributica systems.
:'

1,
'

5.4.3.2 Safety Considerations and Controls. Discuss in detail the . ;

4; backup provisions for the instrument air system and its use for emergency 1
i

.

!
: functioning. j

,

l-
5.4.4 Steam Supply and Distribution 4

h,I '

5.4.4.1 Major Components and Operating Characteristics. Presect 1. :

| a; the design for supplying steam to the plant including a discussion of ;
'

a the fuel supply and boiler type. i i

]{a

5.4.4.2 Safety considerations and controls. Discuss features of j i- " '

the steam supply system in relation to continuity of operations and safe |!
shutdown features.q
5.4.5 Water Supply ;

5.4.5.1 McMr Components and Operating Characteristics. Discuss

fh the primary cource of the water supply, alt.rnate sources, storage f
facilities, and plant supply loops. Itemize desigr considerations to j

$ demonstrate a continuity of a water supply. Also itemize by service {

h (potable, process, and fire) the quantities of water used under normal |

J)'r4 conditions.
"

G
*

9 5.4.5.2 Safety Considerations and Controls. Discuss the effects h
of loss of water supply source, failure of main supply pump (s) or supply j

F loops, and power failure. Also discuss the means for coping with drought <

( {:
o

'

and flood. ;'

4
t,

E; 5.4.6 Cooling Water }
, '

Y: 1i
ff 5.4.6.1 Major Components and Operating Characteristics. Provide y

i- the design bases for the cacponents required to provide cooling for j

b process requirements and air conditioning loads. Alco provide informa- {

tion on cooling ponds or towers and the means for maintaining water quality.
- |a.|
g

s

5.4.6.2 Safecy considerations and Controls. Discuss the implica-.

tions and methods of control which will be used should there be an interruption

( 5-5.
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P
Tsy. of the water supply, loss of cosapunents of the cooling systems, and need ai ' . ' |

L. for cooling emergency auxiliary systems.
y.
P' 5.4.7 Sewste Treatment

,

'

.

'

5.4.7.1 Sanitary Sewage. Describe the sanitary asewage handling ,'

g*~ :vstem to show that no radioactive material can be discharged in this
f.!' '
2i

'

. ( _eiflusut. gi.- p. Describe any systesa that may be used fc: ,

y
,, ]

.
~5.4.7.2 chemical Sewage.

[
- banAHng and treatment of nonradioactive affluents.

*

|
. w

{ 5.3. 8| f_a{r;tyJja psiU.t?cas and Alarms .

'

f:
'. . .

M|py 3* g . pots an,d_ Operating Characteristics. Discuss the
system (s',3.1) 'M weernM and internal coussmications witt. particular emphasis

1, .4t.

n
&

cn the fecuia:1es to be used under emergency conditions.
;..

"
' 5.4.8.2 ssiety considerations and controls. Describe the functioning

[ of the communication systems and alarms in response to normal and aonormal

Y operations and under accident conditions. ..g
1l.

L: 5.4.9 Fire Protection System
<q '

!

F 5.4.9.1 Design Bases. -

alr. ',- r

I
''

1. Identify in the license application the firas that could indirectly~

3 or directly affect safety-related structures, systema and components. -

F ! Describe and discuss those fires that provide the bases for the design of 3

~

the fire protection system, i.e., fires considered to be the maximum fire i (

that may develop in local areas assuming that no manual, autoc stie, or { j
, other firefighting measures have been started and the fire has passed 1N

flashover and is reaching its peak burning rate before firefighting can .j
,

start. Consider fire intensity, location, and (depending upon *.he '.L'ec- j
,,

h.
tiveness of fire protection) the duration and effect on adjacent areas. '

'

2. Discuss in the initial submittal fire characteristics, such as ;

;
,

maximum fire intensity, flame spreading, smoke generation, production of .

#

f toxic conc =fnants, and the contribution of fuel to the fire for alli

@ |- individual plant areas that have combustible materials and are associated ,#
| trich safety-related structures, systems, and components. Include in the ! ,. <

, j discussion the use and effect of nonco=bustible and heat-resistant mate- .i

L rials. In the completed application, provide a list of the dangerous and ,

( hazardous conbustibles and the maximum amounts estimated to be present.'

I State where these vill be located in the plant i. relation to safety systems..a t

Il,.

3. Exacuss and list in the initial submittal the features of build- |

ing and pl?nt arrangenents and the structural design features that provide .

q,
~

g for fire prevention, fire extinguishing, fire control, and control of
1

a hazards crea:ed by fire. List and describe in the discussion the egress, r

& [E
fire barriers, fire walls, and the isolation and contain=ent features

provided for flame, heat, hot gases, smoke, and other contaminants., '
i f

a
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# 4. Specify the seismic design requirements for each type of fire ;

h protection system incorporated in the plant and the plant site and the

} fire protection system requirements used in the basic design in the general "{

; areas of water supply, water distribution systems, and fire pump capacity.
i C.1 ',

4aI S. List the codes and standards considered and used for the design of { ;c.

f h the fire protection systems including published standards of the National ,1 .

g Fire Protection Association. q|

6. Discuss the fire hazards and potentials during construction of I }
separately identifiabic units and the additional fire prevention and !

p]e! control provisions that.will be provided during the construction period '

I k. While one unit is in operation. This discussion should include the pro- !
"' y fessional fire department coverage. ,

p
1 5.4.9.2 System Description.i

$.
%w 1. Provide a general description of the system including preliminary

y drawings showing the physical characteristics of the plant location which
h outline the .tre prevention and fire euppression systems to be provided for
p: all areas associated with safety-related structures, systems, and components. j
r

[ { 2. Discuss the protection and suppression systems provided in the
y P control room and other operating areas containing safety-related equipment. ,

Y
d 3. Describe the design features of detection systems, alarm systems,

3 automatic fire suppression systems, and manual, chemical, and gas systems }
8, for fire detection, confinement, control, and extinguishing. Discuss the ;

/ relationship of the fire protection system to the onsite a.c. and d.c. i

!* . power sources. t

I t
i 4 Discuss smoke, heat, and fla=a control; conbustible and explosive
[ gas control; and toxic contaminant control, including the operating func- {
$ tions of the ventilating and exhaust systems during the period of fire

,K extinguishing and control. Discuss the fire annunciator warning system. -

[ the appraisal and trend evaluation systems provided with the alarm detection
system in the proposed fire protection systems, and the backup or publicp; ,
fire protection if this is to be provided in the installation. The completed '

,

' application should include drawings and a list of equipment and devices i

$ which adequately define the principal and auxiliary fire protection systems. ,

t.
,

r ; 5. Describe electrical cable fire protection and detection and the -

'

( fire contain=ent, control, and extinguishing systems provided. Define the
integrity of the essential electric circuitry needed during the fire for

| safe shutdown of the plaat and for firefighting. Describe the provisions'

* made for protecting this essential electrical circuitry from the effects of| .

' '

fire-suppressing agents.
;

f [ 5.4.9.3 System Evaluation. Provide an evaluation for those fires

| { identified in Section 5.4.9.1. This evaluation should consider the quan-
g cities of co'mbustible materials present, the plant design, and the fire
{ ,

protection systems provided. Describe the estimated severity, intensity,
I
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b. t
and duration of the fires and the hazards created by the fires. Indicate$

* for each of the postulated events the total time involved and the time for E
||?
T- each step from the first alert of the fire hazard until safe control or '

h extinguishment and safe shutdown of the plant is accomplished.
t Provide a failure mode and effects analysis to demonstrate that"

{a
operation of the fire protection system in areas containing process safety
features vould not produce an unsafe condition or preclude safe shutdown.

( . evaluation of the effects of failure of any portion of the fire protec-

tion system not designed to seismic requirements should be provided with .;t.

i, regard to the possibility of damaging other equipment. Include an analysis
i of the fire detection and protection system with regard to design features ,

,, to withstand the effa. cts of single failures. .t

5.4.9.4 Inspection and Testing Requirements. List and discuss the .

( installation, testing, and inspection planned during construction of the
i fire protection systems to demonstrate the integrity of the systems as ,

s installed. The completed application should describe the operational |

> checks, inspection, and servicing required to maintain this integrity. The j.

P completed application should also discuss the testing necessary to maintain j
Ut a highly reliable alarm detection system.y

- .

f 5.4.9.5 Personael Qualification and Training. State the qualifica- I,*

i tion requirements for the fire protection engineer or consultant who will il
: assist in the design and selection of equipment, inspect and test the j

completed physical aspects of the system, develop the fire protection i'

prograat, and assist in the firefighting training for the operating plant. ]e

. The completed application should discuss the initial training and the j
L updating provisions such as fire drills provided for maintaining the compe- M'

''
"r tence of the station firefighting and operating crew,~ including personnel

7 responsible for maintaining and inspecting the fire protection equipment. ,' '( ;
'

5.4.10 Maintenance Systems i
,.

4

<
,

F 5.4.10.1 Major Components and Operating Characteristics. Provide the j
t' design bases, locations, and modes of operation which will relate to the i
F ciaintenance programs for the plant. Emphasis should be placed on provisiona 'I
E for remote work, decontamination and disposal of equipment, piping and 3

i valves, quality coatrol, and testing,
c ,

,

( j 5.4.10.2 safety considerations and controls. Discuss the means for
,

i conducting required maintenance with a minimum of personnel radiation, 1

i exposure or injury ensuring confinement of process materials and radioactive'

wastes as necessary,'

i ;

5.4.11 Cold Chemical Systems,

Describe the major components and operating characteristics of facilities
'

that will be used in association with cold chemical operations. Where
hazardous chemicals or materials are involved, discuss the provisions that
will be made to mitigate accidents. Itemize the chemicals and materials

5-8
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that wiJll be used, thir quantities, and where they will be used; and ;,
p Q codify with respect to hazard. j<

V W |
5.5 Items Requiring Further Development

|
.

[, k This section of the initial submittal should identify, describe, and
; m discuss those safety features or components for which further technical

{ ] information will be required before the Commission will approve construction ,

of the plant, but which have not been supplied in the application. This 1o
c_ ,)

[ j section should:
S

1. Identify and distinguish between those technical information
h, development programs that will be required to determine the adequacy of a |

''
W

P Q new design and those that will be used to demonstrate the margin of
( j conservatism of a proven design,
(; i

-1 2. Characterize the specific technical information that must be

f obtained to demonstrate acceptable resolution of the problems, jl

o

" h6 3. Outline the program in sufficient detail to show how the infor-
)4 mi i ,n will be obtained,

. .ji,

o
f.1
/ 4. 1rovide a schedule for completion of the program as related to the I

h projected startup date of the proposed plant, and
,

b?
p E 5. Discuss the design alternatives or operational restrictions .

;
'] available in the event that the results of the program do not demons trate

v e acceptable resolution of the problems. (Provide reasonable assuran':e that

h ,' the altarnatives that will be considered will be an acceptable substitute.) ;

6 Ti !

', s 5.6 changes in the Application
,

*%.

E This section will appear in the co=pleted license application, t

[ $ Describe the results of any development wo.. identified in the initial ;
E submittal. Present an evaluation of the .esults and the application made'

y of them; identify and justify the charc_s made. Each item should be cross- },

s g referenced to the appropriate cacM a in the completed application that i

f fj describes the changes and the reasons for them. Include a summary of ;

f.: special technical information development programs undertaken to establish !'l

'

f the final design and/or to demonstrate the conservatism of the design. 3

{
Also provide a discussion of any progra=s that will be conducted during f'.

g operation in order to demonstrate the acceptability of contemplated future j
8

t. changes in design or modes of operation.

E I

t.
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6. PROCESS SYSTFMS
' ' ' " f.

_

.p
,3 . g,

6.1 Process Description
-

t 8 a
t 7 In this chapter provide a detailed description of all processes,
k .. j including cystems, eqtiipment and instrumentation, their operat?ng y;
yp 'l characteristics, and identification of potentially hazardous process 4

, g

|$' systems. Provisions made for process safety features to ensure against [ F-

a hazard should be so designated in the details presented. The latter,

f information should include, but not be limited to, listing systems j|
y. j necessarf for safe shutdown under normal and abnormal conditions, j r

mainter,ance of the plant in a safe shutd.wn condition, secondary confine- ek i

PS | ment, and backup or standby features. In addition to describing the {*

i' ( process, include reference to the items that will require attention for ,

i the quality assurance program while under construction. For each system
gj

F 5 describt the considerations used to achieve as low as is reasonably j

b achievalle levels of radioactivity in the plant effluents and to ensure + ;

& nuclear .tafe conditions at all times. The completed application should ; 'j ,

>

k show chances mada in the application since the initial submittal, reasons i

C for the changes, and a final definition of limits and parameters for j ,

{ p developing the Technical License Conditions. j ,

. *-

g

f( 6.1.1 Narra*.ive Description N ! !,

. ,

t;! %.t

( E Describe the proposed process and relate it to the equipment and k
6- k cssociated controls. Include in this discussion ancillary activities as

'

"

N ~ *\ pertinent to the use of the main process, i.e., preparatic.. of reactants, ;

{; _ ,) offgas handling, volume reduction of wastes, and decontamaation. In
'

H ene description, identify the interfaces between systems ano discuss the
'( _

safety aspects of the interfaces. ;

4 i

$ | 6.1.2 Flowsheets .

yn,
i( in support of the description above, supply fk/:h:ets showing the

f process, materials and heat balances, and instrurentation. Provide (
[, identification of the process and ef fluent strer.ms in sufficient detail p,
B;; that an independent review can be made to ensure a safe operation. That j

should include stream flow quantities, activities, compositions, pro-

{C(-
. perties, saeple points, and identification of primary control points.

,

Provide the flow input char teteristics for effluent cor.'rol equipment as
.

vell as its output to she: the efficiencies obtained. |-
.

[ '

h

,
,

f.h i
'

LSufficient detail should be given to provide source terms forc
O [ radiatien exposure deter =inations to be developed in Chapter 8. " Radiation

'

[ p Protection." Includc. equipment descriptions with dimensione, design and ),

operating temperatures and pressures, materials of construction, special 44 ,

5 design features, and process limitations. Also provide appropriate j;
! engineering and process instrumentation dr. cal'.s and flow diagrams.o.

f
.

hk ,

Identification of Items for Safet qAa.6vsis6.1.3
t !

C ' L -- Provide identification of areas or 1* ems for safety analysis. Refer- i
ence this part of the chapter, as applicable, in subsecuent discussions

:
-

i' 6-1 I
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y of design and operating features and items discussed in Chapter 2 J
g "Sumry Safety Analysis." -

1: M
'j

i- 6.1.3.1 Criticality Prevention. Provide a sunsaary description of' -

* the principal design guidance, procedures, and special techniques used ,

, ,

to preclude criticality in various portions of the plant. *j-
g.

-s

L, 6.1.3.2 Chemical Safety. Provide a summary descr&* tion'of the j
principal chemical hazards and the approaches used to p.a ude associated .y

[ accidents. (Refer to Section 6.2.) , ,
y
's*

.

;j6.1.3.3 Process Shutdown Modes. Describe the general plant conditions
and surveillance needs in various shutdown modes (extended, short-ters. 3

*;

,
emergency). Indicate the time required to shut down and start up for
e ah mode. f;

,

h

6.1.3.4 Instrumentation. Provide a summary d'escription of the -

,

, |
instruments used to detect process conditions and the systems used to
control the process. The description should inc3 ule testability, redun- ,N

; dancy, and failure conditions. Also describe efi'uent and process ',4

monitors and data loggers. ,-,

6.1.3.5 Rancte ind Contact Maintenance Tech loues. Discuss the .

rationale and outline the techniques to be used. This should include a [ * ;'
statement of areas where specific techniques apr?.. Include system and

tcomponent spares. .

C ''
6.2 Irocess Chemistry and physical Chemical Principles -

h Present in detail the process chemistry and physical chemical data
~ appropriate to characterize the process. Where side reactions may

occ.ar, present the chemistry and discuss the extent to which such reactions
) will be expected under normal and abnormal conditions. .

I
6.3 Mechanical Process Systems

J

j Each of the following sections is intended to give the reader a
good idea of the functions, design bases, and pertinent design features .

, of a process system as they relate to plant or environmental safety. To .

t ;
- j the extent pertinent, sketches should be used te o. scribe unique equip- .

ti ment or design features.
'I

6.3.1 Fissile Haterials Receiving. Storage. Handling, and Transfer-

f Describe the systems associated with fissile materials receipt,
;:: storage, and transfer. From the design criteria present the provisions
) for cooling, when used, maintaining fissile materials in suberitical"

.

h form, and provisions for shielding. j
.

b
6-2,i

:.
C
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?-
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,

;,
-

. . . < . - - wf '6.3.1'.1 Functional Description. Present a flow diagram ahJ functions 1 ~

t

'
'

'
^

description of the fuel receiving ^and storage system. Include drawings or i

g references to drawings as needed. ~

- f.}'7,'f "_s ;

| @ ' 6.3.1.2 ' Safety Features. Describe all safety-related features, N %k .'

' systene ,.- special handling techniques included in the system to provide ' Q
'

for the safety of the operation under both normal and abnormal conditions. /; ;"
; Include the limit (s) selected for a commitment to action. ., _ ., . f. .f . [. , " . ~.

.
. ' . . . -t.

! 6.3.2 Fuel Manufacturing' '
. ' ,.' , ,:,C.+.M Wy M C ' ;-

. . - J '

,
_ . ,,,, g.,,.3.g.g,g p , ' {

.

'y. i- ~- ::
1

' . Describe the processes.used for fuel pellet manufacture and ' rod :. . .
. pe_i loading as they relate to the type of fuels to be fabricated. Also describe.

fuel rod and assembly handling and atorage. -

.; , . .. C..'. ". 3: 1. ?.Q: ./, ]d
'

*

, ...re 7 w 7.-
'

M i

. . - . y j
6.3.'2.1 Safety Features. Describe all safety-related features,

-
e '''

systems, sad special techniques included in t'is system to provide for the .] |
,

. safety of tie operation under both normal and abnormal conditions. , Include
the limit (s) selected for a con d tment to action. ;' ,

. . L
I

- -

r.~
.

a -6.4 Chemical Process Systems *',
'

. :
'

,. y {
*

p .

'

Each process system should be related to the process description and '

j

.

appropriate flowsheets. iihere appropriate, identify the systue as a
.

k .'., ;4

source of effluents and vastes, which are discussed in Chapter 7. " Waste - cj !Confinement and Mans.gement" and Chapter 8, " Radiation Protection." Reference
should be made to physical layout presentations found in Chapter 5. " Plant 2] !A

|

'4fiDesign." Use subsections to present the information on each process systes. -~ ;v

6.4.1 Process System _ - r i,' I
' ' " '

'

!
t

-

Name the actual process system described in this section. Conticue t
.

..

~} lf,. additional process systems sequentially (e.g., 6.4.2, 6.4.3 ...).
'

,a (
- 4 ;6.4.1.1 Functional Description. Describe the portion of the j [process to be discussed, its function, and how the function will be

accomplished. q i

J. {
,

, 6.4.1.2 Major components. If more than one component is included in
,

,
,

;3 f'

a particular system, explain the interrelationship of the individual ,! '

components and the means by which these are combined within the system. I ;
*1 1

2 6.4.1.3 Desien Description. Discuss the design bases, including j j
2 |

.
-

materials of conetruction; pressure and temperature limits; detailed ;dimensions, especially as related to criticality consideration if not
,

discussed elsewhere; corrosion allowances; and standards or codes used,
j !t 'j

Itemize material and fabrication specifications pertaining to the system in, i
sufficient detail to relate to the quality assurance program to be discussed j- '

3in Chapter 10. " Conduct of Operations" and Chapter 12. " Quality Assurance."
{
\g 6-3 i
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W Sclude such items as meterial of construction, identification, assembly, .{
v- . - . .. . . ..

.

-

L,

-
[,' nag. ~ welding, installation, and testing. . With suitable cross-reference it will r.T- - not be necessary to duplicate this information in Chapter 10 or Chapter 12. f7
I^~ 6.4.1.4' Safety Criteria and Assurance. From the parameters discussed
[ in the preceding sections, summarize the criteria for the means of ensuringsc

)~ a safe system as constructed, operated, and maintained. Sususarize those
[ 'g limit (s) selected for commitment to action. Also identify those items that - .g

* q
g. can be characterized as being process safety features which are considered
r j. additionmity necessary beyond normal process operatico and control. Emphasis
j i ,,( should be placed on criticality control and radiological considerations.. m.
V
I . 4; . .: .. . .. . ;' ," 6.4.1.5 Operatina Limits. Identify limits, conditions, and performance $t

g- , requiressats in sufficient detail to maka possible an evaluation as to Wwhether a Technical License Condition may be necessary. The interface pY
-

r

relation to other systems should be clearly described.
:(1

.
.

4 . . u,- *

<,

6.4.2. Component / Equipment Spares

t.:.?)
_

|
, Describe in detail design features which' include fleta11ation of spare ,r - -
! 3 or alternate equipment to provide continuity of safety under normal and

".|
'

abnormal conditions. This may t.clude vessels, jets, pumps, spool pieces,
[ heaters or coolers, valves, c.id standby blanket gas supplies. Particular.

,j' esphasis is needed on design selection to minimize radiation exposure for
amintenance operations. Also describe the basee for inspection, preventive -

maintenance, and testing programs to ensure continued safe functioning. ?
t ,

>.

j' .-

f.'Q(-
r 6.5 Process Support Systems
[

,

a.
} Although effluent handling systems may be considered process support. .Jt provision is made to discuss these in Chapter 7. " Waste Confinement ani
! Management." To the extent a system is designed for complete recycle

.

within the main process, it should be discussed in this section. Describe
any cold chenical systems which will supply or regenerate reactants beinge

} used. Principal auxiliary backup equipment should be discussed in Chapt 1r ;~
} 5. " Plant Description."

.'
t

i 6.5.1 Instrumentation and Control Systems b".'
.

f By reference to instrumentation engineering flowsheet(s) and the
process, discuss the instrumentation and control features associated with'

p process control, process monitors and alarms, and the relationship of one <

to the other. Identify aspects that must be relied upon to establish that,

adequate reliability is provided and that provisions have been included in ',,
-

the design to ensure continued safe operation or safe shutdown under accident l
conditions. Relate these to the design criteria presented in Chapter 4, j" Principal Design Criteria.".

*

i ;
.
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.. .... r. , ..m
. Discuss how instrumentation and control' systems monitor' safety-j;-L

['.W .related variables ar.1 operating systems over anticipated ranges for'WQ.~,2
: -'-

3 Ir
!.. normal operation, abnonnal operation, accident' conditions,"and safe [ "N':2.h. 1 ,

[' - b -:p . shutdown. - Describe the redundancy of process safety featuresirequired' ~M'ff,'-
'

11 to ensure adequate safety of process and utility operations. . ~'the safety- )
xj

|- ;,tvisted variables and systems that require constant surveillance and. e ~ h(

j -t-al include the overall confinenutut.' system, each confine ==at:barrie- -
-'' <

o.e.Sassociatedsystems,andotherprocesssystemsthat' affect':tha2M. . ..s. |
,

U ' .-

- ~b: m:."Q 44i.%' g tW M <!J[...Qy'.Q(QQ{.
.

- '~,#I cved.1 safety of the plant. . * 2 . . . '; q . . ~. ., . f
. '

Y f - ...m . . -
,

f Discuss the provisions for in situ testability of the instrummatation i, ,'i-- %
ani control systems. Describe how instrumentation and control,systeasjMhf@-

!
f ( '

*'

n '"-

are designed to be-fail-safe or to ssssse a state. demonstrated- to beMW..
acceptable if conditions such as disconnection, loss of energy'or?motiv D ? . ;; -

,

'
'

- power, or adverse environments are experienced. For each, providel he ; d[, . .! -

!
.

t

following information: j 3{l E},gg .p j
'

,, ; ,

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

N O 'g . .m . .

q- ]
.

, _

.,;,,., . s, % ,

<.S -N .*"P.d? |8- 6.5.1.1 Punctional Description. .- M- e :.
,..

-- . c N ,,,7 - ,. .r
-

t

6.5.1.2 - Maior Components. - - 7 b: ,'u .. .

:.

.f ii .- ~; . .;h,7-{ p.Q;p@ M '% l.* -i- -I 6.5.1.3 Detection System and Locations.'
~ '|f . 5% p. $' i{' .

.[.:f,-[ .Q :': -

ii 6.5.1.4 operating Characteristics. _., ,

,

-:c-: 9_;
- . ,.

'

. . .. ,,, . g.g;';.
' 6.5.2 System and Component Spares '. a * . -

-
1; . f ,'6.5.1.5 _ Safety criteria and Assurance. -

.j ~ '

, ,,

- yy, !; -

y _. ''' 3. 5 --

|

p
- iff;.i. @-| '. '

ig j

,

..

* Describe in detail installation of spare or alternative inctrumenta- .

[ tion designed to provide continuity of operation under normal and abnor- '"t b ;
i

!
mal conditions. Also describe the bases for inspection, preventive ..

n' d
.-

''

lib..?"'
;if maintenance, and testing programs to ensure continued safe functioning. '

.
,,

w'U
i' d6.6 gortrol Room and/or' Control Areas ~

_ '

: Discuss how a control room and/or control areas are to be designed G.6 i*

|. to permit occupancy and actions to be taken to operate the plant safely Wj-
,

T

t. under normal conditions and to maintain the plant in a safe condition N=h ;

W]l' under accident or other abnormal conditions. Describe the redundancy
f." .which allows the plant to be put into a safe condition if any control'

{
room or control area is removed from service. r: q ;

,
'

t'
R'. i

' ' < i6.7 Analytical Saeoling
, a ;

..a'

Provisions for obtaining samples for process analysis and controls -

''o
necessary to ensure that operations are within prescribed limits should be .

*

discussed. Describe the facilities and analytical equipment which will .}
'

be available to perform the analyses as well as the destination of |
<

,

laboratory wastes. |'

?

- |
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6.8 Product Handling

. -

For the product (s) resulting from operation of the plant, provide
f the details of the system and methods which will be used for their (C

:

handling and storage.

6.9 Items Requiring Further Development
?

As described in Chapter 5, Section 5.5, in the initial submittal f
the details should be presented for each item requiring the development [of additional information or data. Identify the item, what is needed, |,,

. how and when the information will be obtained. Indicate times when data :
are expected to be available and options that are available in event 3

satisfactory results are not obtained. Reference this information to |
- Chapter 1. Section 1.6. I

6.10 Changes in the License Application

iIn the completed license application, describe with details the
|

results of the development work identified in the initial submittal.
Present an evaluation of the results and the application made of them,
and identify and justify the changes made.
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i le? 7. WASTE CONFINEMENT AND MANACDIDrf -

J ,a
.c.,;3

t ' 7.1 Waste Management criteria-

-

t

(*j By reference to Chapter 4 " Principal Design Criteria," provide the "

4 iFa Primary design bases and supporting analysis for demonctrating that all
'(if radioactive vaste materials will be contained safely over the life of

7j the plant. The considerations for offsite disposal of solid waste
'

,

W materials and contaniu ted equipment should also be included. The vaste.

%[y
confinement objectives, equipment, and program should impl===nt. in '' -

J7 Part, the considerations necessary for protection against radiation as
described in Chapter 8. " Radiation Protection.";

i J*

l k 7.2 Radiological Wastes
'

( I4
an y

Classify all anticipated radioactive vastes with respect to source,g-
chemical and radiological composition, method and ' sign for handling, j ie

'

and mode of storage (temporary or permanent). id stification mey be by '

,

I { reference to previous flowsheets and diagraq
,

e
, p
| g 7.3 Nonradiological Wastes , ,j

h .;'

Similar to 7.2, vaste sources other than those containing radioactivity ]j
p[ should be identified. Account for combustion products as well as all|
0 che-icals leaving the plant. This information is to be included to

,

'

f assist the NRC staff in their determination that no radioactivity will -

be added to such sources, particularly effluents.,g ; .,

I. ..] 7.4 offgas Treatment and ventilation
,

i!r ,

$ For all offgas and ventilation systems, indicate those radioactive !

C wastes that will be produced as a result of removal from the gases
I cleaned by those systems. Such items as filters and scrubbers, which :
k collect vastes, should be discussed to indicate the destination of the

,

'

| Il vastes upon regeneration or replacement. If the vestes enter other !*

[ vaste treatment systems, indicate how such transfers are made and any 4,

; possible radiological effects of the transfer. The actual operation of j
P the gas-cleaning equipment and its minh expected performance should f. [

<

I i
' be discussed and included in this section.
' '!i

' 7.5 Liquid Waste Treateent and Retention i.

i <

s ;

r Show how all liquid wastes are generated and enter liquid treatment j ;

|| systems. Include such items as laboratory wastes, liquid spills, and j .-

| cleanup solutions. A statement should be made as part of the design j
-

,

g objectives concerning the inventorf levels expected, provisions for
i interim and long-tern storage, and identification of those streams which

I
'

will be processed to achieve volume reduction or solidification. Relate ;

} the discussion on process and equipment to the radioactivity level. ! '

8 i'

!
,

'
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7.5.1 Design Objectives

,'

, .

; Describe the design objectives for the system under discussion.
i Identify, in particular, criteria which incorporate backup and special -

j features to ensure that the vaste will be safely contained. f
e i
i 7.5.2 Equipment and Systems Description j
i |

Provide a description of the equipment and systems to be installed. j
Accompany the description with appropriate engineering drawings to show i. .

location of equipment, flow paths, piping, valves, instrumentation and ]
| other physical features. Describe safety-related features, systems, or -

-
special handling techniques included in the systems to provide for the !

'

safety of the operation. .

i

7.5.3 Operating Procedures .I
*

.

4

! Describe the procedures associated with operation of the system (s). ;

Include performance tests, action levels, action to be taken under !

normal and abnormal conditions, and methods for testability to ensure '..

i functional operation. i
* -

7.6 1.iquid Waste Solidification . !
=

. .

| A description of the process and equipment to be used for volume *

| reduction and/or solidification of the liquid wastes identified in !

Section 7.5 should be provided. ,,_- ;,

} 7.6.1 Design objectives \_
|'

Describe objectives of the system (s) consistent with the processes
. .

*

* selected. f,

.

7.6.2 Equipment and Systems Description i
.

i

Provide a description of the equipment and systems to be installed.
Accompany the description with appropriate engineering drawings to !
show location of the equipment and associated features that will be used
for volume reduction, containment and/or packaging, storage, and disposal.

7.6.3 Operating Procedures-
i

.

Describe the procedures associated with operation of the equipment'

,

including performance tests, process limits, and means for controlling
and monitoring to those limits.'

>

7.6.4 characteristics, concentrations, and volumes of Solid Wastes

Dcseribe the physical, chemical, and thernal characteristics of the
solid wastes and provide an estimate of concentrations and volumes
generated. *
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,h.k ,7.6.5 Packaging "
. ;. . ,

~ *av _ ,x-~

Describe the means for packaging the solid wastes ehere required,
'

" and identify aspects that should be incorporated in the operating quality -

assurance program. The package itself should be described in detail to
! - show (1) naterials of construction including welding information (2)

maxima temperatures for vaste and container at the hight et design heat
loeds, (3) homogeneity of the waste contenta, (4) corrosive characteristics4

f of the waste on the materials of construction, (5) neans to preventt

# overpressurization of the package, and (6) containment provided by the
,

d package under abnormal conditions. . g. . , j,
,

q , y

j 7.6.6 Storage Facilities
~

7,.*

, . p.
4 Describe the operation of the storage facilities which demonstrates.

the likelihood of accidental puncture or other damage to a package fromq( natural phenomena or other causes is very low. Discuss external corrosion j
;

/A of the package from storage surroundings, if applicable. Show how
,

. packages will be moved safely into and out of storage locations and how
.

the packages will be monitored over their storage life.

7.7 Solid Wastes.

!
'

' List and characterize all solid wastes that are produced during
lP ant operation. Describe the system (s) used to treat, package, and

contain these solid wastes. .

) 7.7.1 Design objectivea
'

a
</

.

Describe the objectives of the methods and the equipment selected .,
for minimizing the generation of solid vastes and for safe management of

|
, ,, that solid waste which is generated,
i U

t.j 7.7.2 Equipment and Systems Description
b

g fj Provide a description of the equipment and systems to be ie talled.
; ? Ac:cepany the description with appropriate engineering drawings to show
g J
1 d

location of the equipment and associated features that will be used for
t M volume reduction, containment and/or packaging, storage, and disposal. h
, p a

; 'l 7.7.3 Operating Procedures
i ha

-

\a};
t: Describe the procedures .tssociated with operation of the equipment o

i.] including performance tests, process limits, and means for monitoring
*

-

's and controlling to these limits. '

.7
1

7.7.4 characteristics, Coacentrations, and volumes of Solid Wastes 3
*.
, ,

Describe the physical, chemical, and thermal characteristics of the,

I :
"

solid wastes, and provide an estitaate of concentrations and volumes !
; '- generated. *

.~
,

%
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7.7.5 Packaging.

i 4
-

fh Describe the means for packaging the solid wastes where required g

} 5 and identify aspects which should be incorporated in the operating i
,

{ quality assurance program. f;
i

7.7.6 Storage Facilities ;

For solid wastes of the type to be retained onsite for the life of
'

the plant, show in detail the containment methods used. Discuss corrosion-

aspects and monitoring of the containment. Show how these wastes will j.

be handled at the time the plant is permanently decommissioned.
.

7.8 Items Requiring Purther Development
,

.
This section of the initial submittal should present the as,ety

,

.j aspects which require development of additional information or data. !

Identify and discuss each item, the projected schedule for obtaining the {,;

|
required information, and the alternatives that may be considered should

'

. - the results obtained be unsatisfactory,

i ,

!j 7.9 Changes in the License Application j
1

f E
I*

j In the completed license application, describe with details the
results of the development work identified in the initial submittal. i-

; Present an evaluation of the results, the application made of them, j
and identify and justify the changes made. ,- 1

*

e

j ,
,

i
j .

:

! '

I ,j'.

h 4
'
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8. RADIATION PROTECTION |~ - .. h
..s. t. t4

3 .

MM This chapter of th711 cense application should provide information on j
~

,

g methods for radiation protection and on estimated occupational radiation ;
''

% exposures to operating personnel during normal operation and anticipated 1E .

6 operational occurrences (including radioactive material handling, use, j,

storage, and disposal; maintenance; routine operational surveillance; in- -

service inspection; and calibration). This chapter should also provide"

I information on plant and equipment design, the planning and procedures
h programs, and the techniques and practices employed by the applicant in

*

4 meeting the standards for protection against radiation of 10 CFR Part 20 and
9 the guidance given in the appropriate regulatory guides. Reference to other
h.

where required.
chapters for information needed in this chapter should be specifically made.

G>$
i

'

>

8.1 Ensuring That Occupational Radiation Exposures Are J

f hy As Imv As is Reasonably Achievable (ALARA)
'

W
h 8.1.1 Policy Considerations

*

U
Describe the management policy and organizational structure related to :

ensuring that occupational radiation exposures are ALARA. Describe the .I
k'a applicable activities to be conducted by the individuals having responsi- |
i bility for radiation protection. In the initial license application, a

describe policy with respect to designing the plant. In the completed ||license application, emphasize policy with respect to the operation of the y
'

plant. In the initial submittal indicate whether, and f f so how, the
guidance given in Regulatory Guide 8.8 "Information Relevant to Maintaining j
Occupational Radiation Exposure As low As Is Reasonably Achievable |

q (Nuclear Power Reactors)," and, where appropriate, Regulatory Guide 8.10 j
g " Operating Philosophy for Maintaining Occupational Radiatic'n Exposures |
r As Low As Is Reasonably Achievable " will be followed. If the guidancea ,

g will not be followed, indicate the specific alternative approaches to be .j
; g used. j

h 5
8.1.2 Design considerations ]y

|v

In the application, describe plant and equipnent design cor siderations ;

!I that are directed toward ensuring that occupational radiation exposures are '
.

}. ALARA. Describe how experience from any past designs is utilized to develop I, '
' [ improved design for ensuring that occupational radiation exposures are ALARA !

8 and that plutonium contamination incidents are negated. Include any design ,,

f guidance (both general and specific) given to the individual designers. ' '

| Describe how the design is directed toward reducing the (1) need for main-
[ tenance of equipment. (2) radiation levels and time spent where maintenance,

{ is required, and (3) contamination control in handling, transfer, and -

i, storage of plutonium and nixed oxides. These descriptfons should be
I detailed in the application, including an indication of whether, and if so

how, the applicable design consideration guidance provided in Regulatory
Guide 8.8, Section C.3, will be followed. If it will not be followed,'

,

[ indicate the specific alternative approaches to be used. The application
>
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f- should also state whether, and if so how, relevant design experience frcra ,. ,

existing facilities is being used. '
L

| Discuss the arrangements and plans for decontanination of the j
,

plant. j,

|b 8.1.3 operational considerations
4,

IIn the application, describe the methods used to develop the detailad
plans and procedures for ensuring that occupational radiation exposures k-

are AIARA and that operational safeguards are provided to ensure that
contamination levels are as low as achievable. Describe how these

~

plans, procedutes, and safeguards will impact on the design of the plant
,

'and how such planning has incorporated information from other designs'

and follows the applicable guidance given in Regulatory Guide S.8,
I. regulatory position 4. If the guidance will not be followed, describe

the specific alternative approaches to be used.
t .

'

In the completed application, identify and describe procedures and ';
_

methods of operation that are used to ensure that occupational radiation .

exposures are AIARA, such as those pertinent procedures in Regulatory !

Guide 8.8, regulatory position 4, and Regulatory Guide 8.10. Describe '

how operational requirements are reflected in the design considerations ;
described in Section 8.1.2 and the radiation protection design features e

j ,

I described in Section 8.3.1. Provide the criteria and/or conditions i

under which various procedures and techniques are implemented for ensuring | .

that occupational radiation exposures are AIARA and res! dual contamination I' "|
; levels are as low as achievabic for all systems which contain, collect, i

'
? store, or transport . adioactive solids and liquids, including those from ,

- the radioactive vaste treatment, handling, and stors;e systems. ! *

; .
8.2 Radiation Sources ,

8.2.1 Contained Sources ,

;

In the application, the sources of radiation that are the basis for j-

the radiation protection design should be described in the manner needed *

*

as input to the shield design calculation. The description includes a'

tabulation of all sources by isotopic composition, x-ray and gamma ray g
energy groups, strength (curie content), and geometry, as well as provides i

the basis for the values. The sources should include those contained in I
-

[ vaults, process conveyors, process equipment, and storage containers or
tanks throughout the plant. Indicate the physical and chemical forms of
all cources. The completed application should provide additional details j
(any changes) of source descriptions that are used to develop the final 3

* nhield design. |

8.2.2 Airborne Radioactive Material Sources

In the application, the sources of .,irborne radioactive material in
areas easily accessible to, or nor= ally occupied by, operating personnel
should be described in the manner required for design of personnel,

8-2
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Z. %' proceetive measures and dose cousaitment. The description in the com- < ,

F . plated application should include a tabulation of the calculated concen-
' '

i i: # trations of airborna radioactive material by nuclides expected during

j$-
L . normal' operation and anticipated operational occurrences in areas normally ,

h occupied by operating personnel. Provide the models and parameters for
[ f calculating airborne radioactivity concentrations. ] ;

..; , ,

f.'$
-

. .

8.3J Radiation Protection Design Features
7

.

8.3.1' Plant'Desing Features - " isc [ -'' * '

+

u -

,

,

(;; ' ~ In the a7 plication, describe equipment and plant design features
.

P
^

used for ensuring that occupational radiation exposures are ALARA andf
'

confinement of radioactive material is maintained as high as achievable.

( - Indicate whether, and if so how, the applicable design feature guidance
$ given in Regulatory Guide 8.8 regulatory position 3. has been followed.

,

E
- If it was not followed, describe the specific alternative approaches used.

1 ; - a

Provide illustrative examples of the plant design features used in 1
'

b ,

the initial design as applied to the systems addressed in Section 8.1.3. jk |

f An illustrative example should be provided for components of each of the s
'

j following systems: feed material receiving preparation and storare,
,

~3 ?

: chemical process areas, mechanical procesa areas, service galleries, '

f waste treatment packaging, storage, and shipment, and product loadout
6 and storage. Reference other chapters and sections as appropriate.
6.

'~

In the application, provide scaled layout and arrangement drawings.

{. of the plant showing the locations of all sources described in Section ;
'

k. 8.2, including those contained in vaults, basins, process vessels, and i
'O storage coatainers or tanks throughout the plant. Include specific

G. activity, physical and chemical characteristics, and expected concentra-
S tions. Provide on the layouts the radiation zone designations including ;

{- zone boundaries and type interface (e.g., air lock, barrier). j
L.: .|
L. The layouts should show shield vd l thicknesses, controlled access .

L areau, personnel and equipment decontamination areas, contamination con- .{ t

f trol areas and type controls, traffic patterns, location of the health j
'

( physics facilities, location * of airborne radioactivity and area radia- ;
; tion monitors, location of control panel (s) for radiological vaste )

{i
equipment and components, location of the onsite laboratory for analysis j
of chemical and radioactivity samples, and location of the counting j

,

* '- room. Su=marize the design radiation dose rate for each area and activity. !
,,

. Describe the facilities and equipment such as hoods, glove boxes, filters [
*

7 and special handling equipment. TM completed application should describe >,

[ change : or additione. to the radiation protection design since the initial
'

;,

submittal. Discuss the arrangements and plass for final decorctissioning ;
r *

of the plant.

*In the initial submittal, if available, and update in the completed |
application.
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k I 8.3.9 Shielding
_

N ( y
% '

'

{ In the application, provide information on the shielding for each of .

gthe radiation sources identified in Section 8.2. Include the criteria l"r i
for penetrations, material, the method by which the shield parameters If

'

'. p (e.g., attenuation coefficients, buildup factors) were determined, and !
'

;1
the assumptions, codes, and techniques used in the calculations. Describe i

y special protective features that use shielding, geometric arrangement
(including equipment separation), or remote handling to enstme thatc

I occupational radiation exposures will be ALARA in normally occupied
?- areas. The completed application shou 11 describe enanges or additions.

in the shielding since the initial submittal. !
1
.

, [ 8.3.3 Ventilation ]
I'

In the application, the personnel nrotection features incorporated |
in the design of the ventilation system should be described by amplify- ;
ing the discussions on building ventilation and offgas treatment in (,

, ; Chapters 5 and 6 to show that the designs selected will satisfy the ALARA i
' '; provisions of 10 CFR Part 20 " Standards for Protection Against Radiation,"

' Section 20.1(c), " Purpose," and appropriate guides. The discussion i-

should also show that expenditures for design work and equipment will i --

not result in concomitant reduction of released radioactivity. .;
iReference the discussion on building ventilation in Chapter 5,

Section 5.4.1, and appropriate engineering sketches and drawings to
_

further aiscuss the interrelation of component parts and controls to the ( ,
following: \

-,

( l. Maintain internal exposure to ALdtA. !

4. .

2. Pre rent spread of radioactivity in normal plaat operations.'

3. Mininize spread of radioactivity during abnormal operations or
under ac-ident conditions. +

i 4. Control contamination between areas.

5. Control air contamination when personnel access doors oc cell
hatches are opened or windows, bags, or gloves are breeched.

j 6. Interface with procecs offgases. '

7 Linit the spread of radioactivity nithin the ventilation system. I
i r
'

I 8. Provide for ventilation exhaust in the event of stack failure.
I ,

..

i { 9. Provide for power outages.
'

f
! 10. Linit radios.ctivity in the stack effluent.
.

~

Describe the function and perfor=ance objectives of the building "

ventilation systen. Discuss the areas and equipment serviced and the

8-4
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g$ , 3 . criteria for providing continuity et service to the total system.
'. ,t

|
,

k.
k ;? Include in the descriptiot., with reference to drawings, de interface

'

, ig7 considerations between components of the systems and t% offgas treat-
L - - ment systems. Include a discussion of the design lirj es selected for

I

j{ operation and the performance limits that must be ar.'. for anfety. Also i

discuss the program for measuring the efficiency of filters, adsorbers, *

p scrubbers, and other gaseous effluent treatment devices over th6 life-
|

.

'
< time of the plant.

' '

n 9

'L Estimate the radioactivity contributica discharged by the system.
1 [*

''

Present source terms in type of material, concentration, activity and -
!p total quantity per unit time to be used in determining radiation exposure f( data presented in Section 8.5. Present a detailed discussion of the

O evaluations made to show that the ventilation system by itself and in i
.

3 '- conjunction with other ventilation systems will be c.perable. Also show ;? !

b. that sufficient margins exist so that a single component failure vill
i

,

not result in an uncontrolled release of radioactivity.,

L
.

;-

h . Describe how the system can cope with typical ventilation operating !

C g upsets as well as fire, explosives, high winds and tornadoes, and loas ] !4 of electrical power.e

9 ( (r

,l : ej ;8

-

Reference the discussions of offgas treatment in Chapter 5, Section
|. [. 5.2.3, and appropriate equipment and process flow desvings to further

|
*

-,| f
[ [ discuss that
i i,

?!1. "As low as is reasonably achievable" radioactivity releases c4
y< . - ,

{: will be achieved during normal operation,
-

!

'

.

r ,

f F 2. Capacity is sufficient to confine radioactivity during abnormal{j operations or under postulated accHent conditions,
f

*( k 3.
4

Provisions are incorporatea to adequately monitor performance,
and

p ) j !

4
' [ 4 Satisfactory design features are incorporated to interface

,

'{ with other efflueet and ventilation syptems.
,

5: -

, ;FL
-

Describe the function and performance objectives of each offe's i *

,

@ treatment system and discuss the principles upon which each perfo: ,
,

,

=. !~, a Include a discussion of the design limits selected for aperation snc neh j
performance limits that must be met for safety. Also discuss the program

,

-

*7 p to determine the efficiencies of each treatment component during the t

[ y operating lif. of the plant, including composition of the feed to the
>

[,

' '

1* treatment system and the discharge from it. Give estimates of the . !
h f radioactivity contribution discharged by each system. Characterize the '

*

| radioactivity in a manner to provide source terms used to develop the i
it' exposure data presented in Sections 8.5 and 8.6, as applicable.

|c s
s | For each syst.m present the evaluation made to show that t'.* system[ ;

i

will be operable or noncontributory to release of radioactivity under
r

h; all credible circumstar.ces.
T.Pc
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i I The completed application should include any changes or additions !

g tn Lne ventilation system design protective features since the initial. .-I .uhittal.
.

h L.3.4 Area Radiation and Airborne Radioactivity Monitorinit Instrumentation I

'

1 In the application, describe the fixed area radiation and criticality
I. '| a:cniiors and continuous airborne radioactivity monitoring instrumenta- ;;-

9.- tion and the criteria for placement.

'7
'

The completed application should provide information on the auxiliary-

/- , .

1 and/or eme gency power supply, range, sensitivity, accuracy, calibration =

L methods and frequency, alarm set points, recording devices, and location,

l' of detectors, readouts, and alarms for the monitoring instrumentation.
* Provide the location of the criticality detectors and describe or ref-

1 erence the readout system and neutron dose assessment technique to be- s

] used. The completed application should also provide the location of the
'

'
A continuous airborne monitor sample collectors, and give details of
f sampling linas pump location and criteria for obtaining representative ,

: samples of effluent monitors.

| k Indicate whc.her, and if so how, the guidance provided by Regulatory
; I Guides 8.2, "Cefr e for Administrative Practices in Radiation Monitoring,"

,; | and 8.6, " Standard Test Procedure for Ceiger-Mll11er Counters," and
} g ANSI N13.1-1969, "Cuide to Sampling Airborne Radioactive Materials in

4' { g Nuclear Facilities," has been followed. If the guidance was not followed,
N describe the specific alternative metnods used. - g| g

4

! 8.4 Estimated Man-Rem Onsite Dose Annessment (
{ l' ~. ,

; In the app]Leation, provide the estimated occupancy of the plant
I radiation areas caring normal operation and anticipated operational*

;
j occurrences. For a aas with expected airborna radioactivity concentra-i

! t tions (as required by Section 8.2.2), provide estimated man-hours of
j j occupancy. Also provide the objectives and criteria for design dose -

g rates in varicos areas and an estimate of the annual man-rem dosest

associated with major functions such as process operations, and ancillary,
e

| | activities (e.g., c,ffgas handling, volume reduction of wastes), main-
,

[ tenance, radwaste handling, decontamination and inservice inspection. i.

j l Supply the basis, models, and assumptions for the above values. |
?

f

. i
In the completed application, the esticated annual occupancy for !,

each radiation zone in the plant should be tabulated and the bases for )
- a

' the value's provided. Provide updated estimates of anaual man-rem doses
,

<

for the ft.netions listed above and the assumptions used in determining ?
'

,
'

- these valur's. f. 5

* 8.5 Health physics Program,

t
! 8.5.1 organization.

,

In the application describe the administrative organization of the.
,

health physics program including the authority and responsitility of'

,
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N !; pi~ each position identified. Indicate whether, and if so how, the appli- )i

[ c'
~

. cable guidance of Regulatory Guide 8.8, regulatory position 2, and
{

-

,
; -Regulatory cuide 8.10, has been folloJed. If it was we followed, '

N describe the specific alternative appro ches used. 1he completed appli- ] j
,

'

cation should describe the experience and qualification of the personnel j
]j

!

responsible for the health physica program and for handling and monitoring
radfoactive materials. '

2

ii 8.5.2 Equipment. Instrumentation, and Facilities j
In the application, provide the criteria for selection of portable ! 'fsud laboratcTy technical equipment and instrumentation for (1) perform-

.

,
,

ing radiation and contasination surveys, (2) airborne radioactivity
sampling, (3) area radiation monitoring, and (4) personnel monitoring |3

, during normal operation, anticipated operational occurrences, and accident
*g', conditions. Describe the instrument storage, calibration, and maintenance

J

,.

facilfe'es. Also describe the health physics facilities, laboratory '

tfacilfeles for radioactivity analyses, protective clothing, respiratory 8,

protective oquipment, decontamination facilities (for equipment and },

personnel), and other contamination control equipment and areas that ', )will be available. Indicate whether, and if so how, the guidance provided )by Regulatory Guides 8.3, "Pilm Badge Performance Criteria," 8.4 " Direct- ,

[ _,, Reading and Indirect-Reading Pocket Dosimeters," and 8.9, " Acceptable 1

q
_

[. Concepts. Models, Equations, and Assumptions for a Bioassay Program," has
r been followed. If it was not followed, describe the specific alternative

-

,

j_ methods ssed. .

j
--

,

|' . !The completed application should provide the location of the respira-
tory protective equipment, protective clothing, and portable and laboratory

- t

],,

technical equipment and instrumentation. Describe the type of detectors *

and monitors and the quantity, sensitivity, range, and frequency and !
methods of calibration for a'.1 of the technical equipment and instrumenta-
tion mentioned above. ,

,

8.5.3 Procedures '

! The completed application should describe the methods, frequencies,
. 9

and plans for conducting radiation surveys. Desetibe the health physics
plans that have been developed for ensuring that occupational radiation *

exposures vib be ALARA. Describe the physical and administrative '

measures for controlling access and stay tin:o for radiation areas. ! '

j Reference may be made to Section 8.1, as appropriate. Describe the
J

g bases and methods for monitoring and controlling personnel, equipment, ;u and surface contaminatio". Describe radiation protection training * '
;

*

Indicate whetaer, and if so how, the guidance given in Regu-programs.

.latory Guides 8.7, " Occupational Rmfiation Exposure Records Systems,"
fi.9, and d.10 vill be followed. If it will not be followed, descrit e !

4 the specific alternative approaches to be uced. i

( *{
,

Describe t'.e methods and plans for neutron, gam:na, and x-ray per-
r '

,

a

r.onnel dosimetr/ fet normal operations and criticality accidents includ-
I

'

ing methods for recording and reporting results. Isescribe how dosicceric
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; me - results are used as a guide to operational planning. .

. ;,,

The criteria for 'p* ,,%- ~ y~ -

performing whole body and/or lung counting and bioassays should bif t W.k5Y'
C. 3

g. - 9 c+
provided. ' Describe the methods and proceduree for evaluating and#~ ', . f!T. M -'

controlling potential airborne radioactivity concentrations |-including * ',;, -, V,L
any requirements for special air sampling. Discuss the use of respir '' O 3//[ #
atory protective devices including the respiratory protective equipment' .^

. u.w.Q, A VOfD. .f$f[*h
fitting programs and training of personnel. .- p. W

.

h*.= ~
,

.
'

%hW.? W '
-

8.6
~ Estimated Man Ree Offsite Bose Assesement'.''' A ~id. -" " . % F~ '

. Describe the program and the analytical approach taken&' monitor. O'W.hN
. . . :'' h$h

the radioactivity content of the effluent streams of the plutonium WM ' Mto 2*

N
processing and fuel fabrication plants. Relatethemonitoring$rohism

-.. ,

toprocessflowdiagramsandthediscussionspresentedinChapter'6f'z:d_Y' 'N, (e
'

- - 1'"~

.

" Chemical Process Systems," and Chapter 7. " Waste Confinement 'andf,'.''@.'%h)*
--:

,.

-Management." An estimate of the contribution by the plutonium processing Jm[
-

*

and fuel fabrication pl::nc to the offsite radioactivity level.should be.-.5 '.. 'i-gprovided.
. . -

. . ' - -"?,W r y j-7 %.z 3 s:[@f:,,a.:4

-

-

,

.
. ._ ~[8.6.1 Effluent _and Environmental Monitoring Program m, ~ ;p* "f ,y ' '. _ .,, i
:A.3, pm jy

- v. . . , .
, r.. .. .m .-.

In the initial application, the program for monitoring and estimating
the contribution of radioactivity to the environment should be described. ;G

, i

Present the details of .*.he aproach and the results obtained for determin- Ying the background levels and'che estimate of subsequent contribution of ' f,%-the plant.
- '-; - - -

8.6.1.1 Cas Effluert Monitorina. Describe the features of the'
'

.Isampling systems to be used, their locations, and the items to be
'

.'/ -
~

N !

monitored. For each, show the expected reliability and Ci-see a-3
-

sensitivity in double the instrument response time and in one week for
each device. The selection of each system and instrument should be
justified. The freguesey of sampling, the limits for action, and the .

plans to be used to maintain continued integrity of analyses should also I'gbe discussed.
i

-

!
I 8.6.1.2 Liquid Effluent Monitoring. As with gas effluent monitor-
! ing, describe the features of the liquid sampling systems to be used,

their locations, and the items to be monitored. For each, show the ,;
expected reliability and Ci-sec m-3 sensitivity in double the instrument ,

response time and in one week for each device. The selection of each j
system and instrument should be justified. The frequency of sampling,

|.'
,,

the limits for action, and the plans to be used to maintain continued,

integrity of analysis should also be discussed. I'

*

!
8.6.1.3 Solid Waste Monitoring. Describe the procedures, equip- ';

ment, and instrumentation used to monitor all solid waste that contains
radioactivity. ;

O i

! 's
8.6.1.4 Environmental Monitoring. Describe in detail the program '

that will nonitor possible cc.ntribution of radiation to the site and
environs. Identify the samples of atmosphere, soil, flora, and fauna

8-8
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that will be taken; the frequency at which the samples are obtained; the

M g* * analyses to be performed; and the method of reporting. This section i
chould include the program for continuing meteorological data collection tm

and evaluation to supplement the estimates previously developed. |
"

t*
8.6.2 Analysis of Multiple Contributiong,

i

An analysis should be presented of incremental and total exposures {
. that would result from present or projected nuclear facilities in the

vicinity (i.e., within a 50-mile radius), and compare with background [y-
*

. man-res of the same population.

- 8.6.3 Estimated Erposures

' Present the man-rem annual exposures erfinated to be attributable 4
y to plant effluents in each of 16 compass sectors about the plant between j
I each of the arcs having the radii, 1, 2, 3, 4, 5, 10, 20, 30, 40, and 50 3
g

i I miles. Provide details of assumptions, and giu sample calculations 4
I with emphasis on critical pathways to man. Relate to the meteorological ?

data presented in Chapter 3. " Site Characteristics," and the radio- 3
activity release rates in Chapter 7. " Waste Confinement and Management." (l In addition to the man-rem whole body determinations, details on man-rem j

j h uptakes by critical organs should be provided. g
54

4
*

8.6.3.1 Identification of Sources. For each radioisotope of ~

gbiological significancs, there should be incladed a description of thei

3

g in-process inventory, the partitioning procesres and decontamination E-
- - -

3 factors, and the characteristics of the isotope pertinent to its release 3
/ and eventual biological impact. 1

s .

4i 8.6.3.2 Analysis of Effects and Consequences. An analysis of
{1

f
effects and the attendant consequences should be supported by information :including the following: ?~

: :1 1.
f

Joint; frequency distribution of wind speed, vind direction, iand atmospheric stability; j
, ;

, 2. Methods, assumptions, and conditions employed; Il A
; g 3. Biological pathways and critical organs;-

,

4 Dose models.

The consequences should be given for each significant isotope and '

critical organ in terms of maximum rem per year, average rem per year. -.

and total man-rem per year for the population within a 50-mile radius.

g The considerations of uncertainties in the calculational methods
: and equipment performance should be discussed. Conservatism existing in
i assumptions should also be described. Reference to published data
! associated with the analysis should be made.

I
I
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The mathematical or physical model employed, including any simplifi-
cation or approximation to perfers the analyses, should be discussed. -

[ The parameters for postulated chronic releases should be tabulated. The

$ tabulation should include both a conservative value as well as the
[ realistic values for each assumption used. List the parameters in a
g table similar to Table 8.1.
r

Any digital computer programs or analog simulation used in the
analysis should also be identified. Adequate figures should be included. ,

j on the analytical model, computer listing, and input data. Reference to

: computer models already available to the Connaission should be made by
sunmaary only.

*

|
8.6.4 LiquiC Release

Describe radioactive liquid effluents. Refer to Chapter 7 for a
discussion of how liquid wastes are treated and degree of safety.
Describe the contribution that the liquid discharged to the atmosphere
as water vapor has on the gaseous radioactive source terms. Dea,cribe
the radioactive and nonradioactive wastes from the following sources,
and include the same type of information (as applicable) as described ir.
Section 8.6.3.2.

8.6.4.1 Tre.ated Process Effluent (From Recycle Ares).

8.6.4.2 Cooling Water Streams.

' -

8.6.4.3 Sewage.
,

-

8.6.4.4 Drinking Water.

*
8.6.4.5 Rain Runoff.

8.6.4.6 1.aundry Waste.

I 8.7 Items Requiring Further Development

8.8 Changes Since Initial Submittal

b

I-

|
@

!
^

j
,

1

!
e

'

!

,
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i TABLE 8.1 .

i[ J
'

e
Parameters to be Tabulated for Postulated Chronic Releases 1a

)f
Conservativ; Realistic {7 Assumptions Assmaptions .

; y i

id I. Data and Assumptions Used to Estimate
N Radioactive Source

} W.

g.
.d A. Form (physical, chemical)'

21
'c,:u; B. Particle size.

i t.1

$ C. Physical and chemical data related i;

A to transport or removal functions
&- ''

{* II. Data and Assumptions itsed to Estimate

N f
q A. Laakage frr.ctions a

|
h

B. Absorption and filtration effi- |J

. fj. ciencies ,

'
,

A
@ C. Release flow rates and pathways

,

U
III. Dispersion Data,

'

t2
/ A. Stack or building leakage source

R
-

[i B. Building wake (ground source)
4'

b C. Boundary distances
4
t~i D.'X/Qs (continuous annual release)'

s

hi

h E. Deposition, decay, and washout
'

re coefficients
e ,

e' af' IV. Dose Data
?

V
'

h A. & thod of dose calculation j'
.

.

**

B. Dose conversion assumptions

i
* *

C. Biological pathways
.,

D. Doses

*As applicable to even't describcd ,

i

e

k
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9. ACCIbE!rr SAFE"Y ANAI.YSES,
w

,

' * The evaluation of the safety of a plutonium processing and fuel fab-,,
'"

rication plant is accomplished in part by analyzing the response of the i

j(pit:n to postulated accident eventa in terms of minimizing (1) the causes
of such events, (2) the quantitative ide'stificatien and mitigation of the,

; consequences, and (3) the ability to cope with each situation should it ,

occur. These analyses are an important aspect of the reviews made by the U
* Commission prior to issaing a license to possess and use special nuclear -

material in a plutonium processing and fuel fabrication plant.

An in-depth discussion of accident analysis to the extent the tech- j,,

{ nology and desigo is known or determined at the time of its submittal y

|-
should be presen M in the application. The completed application should ;
additionally prevent details which Lave been revised or developed since j

f the initial submittal. Those may result from changes in design and pro- h
L cens or development of additional information during the interim period. g

J
In previous chapters, features important to safety have been identi- Ej

fied and discussed. The purpose of this chapter is to identify a?d analyze 7
g g a range of credible accident occurrences (from minor to the design basis j

accidents) and their causes and consequences. For each situation reference jg
f should be rade to the appropriate chapter and section describing the con- g

; p siderations to prevent or mitigate the accident. p
e ,

{ 9.1 Abnormal Operations ;

I In this section events which could occur from malfunctions of
_ g

a
'

. systems, operating conditions, or operator error should be presented. t
i j In general, the magnitude of the events discussed in this section would T
j g not have a significant effect beyond the exclusion area. The following

{
} g format should be used for the purpose of presenting the desired detail.

y

!"
: o

9.1.1 Event j?

i j
; !. Identify the occurrence including the location of event, type of d
j [. failure or maloperation, and system or systems involved. k

P >
9.1.1.1 Postulated Cause of the Event. Describe the sequence of $;

j g occurrences that could initiate the event under consideration and the p
; p bases upon which credibility or probability of each occurrence in the 3

*

sequence is determined. I. <

ti
e
; The following should be provided: -

'

E
* 1. Starting conditiona and assumptions.
( |
; 2. A step-by-step sequence of the course of each accident iden-

|tifying all protection systems required to function at each step, and*
i

I I

t
i

.
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3. Identification of any operator actions necessary.
.

,.

q The discussion should show the extent to which protective systems;

b must function, ths effect of failure of protective functions, the |,

i credit taken for process safety features, and the performance of backup -
;

d protection systems during the entire course of ths event analyr*4. The i

h discussion should also include credit taken for the functioninP, of other

I systems and consequences of failure.
- .

; ;*

,

; ,

g The analysis given should rarmit an independent evaluation of the qg*

adequacy of the protection syr-en as related to the event under study. .. f,

I The results can be used to determine which functions, systems, inter- ,,.;

; j locks, and controls are safety related and what actions are required by "S
,

l 1 the operator under anticipated operational occurrence and accident ,

I conditions. -> ' i'

* .

j 1 .
,

6
n

| 9.1.1.2 Detection of the Event. Discuss the means or methods to
i be provided to detect the abnormal operation using visual or audible
', f alarms or routine inspections performed on a stated frequency. Provide
' '

for each an assessment of response time.
i *

| ').1.1.3 Analysis of Effects and Consequences. .\nalyze the effects .~
i and particularly any radi:,1gical consequences of the event. Thei
i J analysis should

; 1. Show the methods, assumptions, and conditions used in estimating
the course of events and the consequences; e

,

| f 2. Identify the time-dependent characteristics, radioactivity and
release rate of fission products, or other transmissible radioactive*

f, f,
materials within the confinement system that could escape to the environment;
and

i'

3. Describe the margin of protection provided by whatever systemg
is depended on to limit the extent or magnitude of the consequences..i

! 9.1.1. t. Corrective Actions. For each event give the corrective

|
actions necessary to return to a normal situation.t

is 9.2 Accidents'

g ,

( t ! .

'

| Provide in this section analyses of situations where primary*
,

) and/or secondary confinement may credibly be breached to the extent of ;
'

; releasing radioactive materials beyond the exclusion area or in such .

' Iquantity as to seriously endanger personnel within the exclusion and*

| restricted area. Include consideration of industrial-type accidents !
*

i that would not result in a release of radioactivity but could endanger i

5 onsite personnel.

!

[ 9-2 ,
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The following format should be used to provide the desired detail.

,

| ,. a
i T 9.2.1 Accident Analyzed

i
Identify the accident, the location or portic of the facility

{ '

L involved, and the type accident. Discuss each accident sequentially
E (e .g. , 9. 2. 2, 9. 2. 3 . . .) .'

' 9.2.1.1 Cause of Accident. For each accident analyzed, describe
.

and list the sequence of events leading to the initiation of the accident.
g

[ @E.

.

Identify, with respect to natural phenomena, human error, equipment mal-
,

y
'ction, or equipment failure. Include an estimate of probability andt .,

how this probability estimate was determined.-

} b
9.2.1.2 Accident Analysis. Analyze the effects and particularly''

j any radiological consequences of each accident. As with the abnormali
evene analysis, show the methods, assumptions, and conditions used in*

| f,1 estimating the consequences, the recovery from the consequences, and
j Q steps used to mitigate each accident. Assess the consequences of the

tg accident to persons and property offsite.i

h',
I

| 4 In addition to the assumptions and conditions employed in the ;

course of events and consequences, support the following by sufficient j'
.g information: :.

.
u t

k)
I 1. The mathematical or physical models employed, describing any |

}$

. simplification introduced to perform the analyses. Identify assut:ptions|
used known to differ from those normally used by the NRC staff.

W

| g 2. Identification of any digital computer program or analog simu-
i h lation used in the analysis with principal emphasis upon the input data

and the extent or range of variables investigated. This information*
* e

i y should include figures showing the analytical models, flow path identifi-
cation, actual computer listing, and complete listing of input data.* u

;
.

The detailed description of mathematical models and digital computer

j ,i programs or listings may be included by available reference with only
sun =taries provided in the application. i

g
'

( 3. Describe the physical or mathematical models used in the
. g analyses and the bases for their use with specific reference to the
I p following:

, ,
.

a. The distribution and fractions of plutonium and trans-
d plutonium isotopes and of fission product inventory assumed to be released

- ( from the source material into offgas systems,

b. The concentrations of plutonium and transplutonium isotopes
and of radioactive or fission product inventory airborne in the confinement

} atmosphere and buildup on filters during the postaccident time intervals
analyzed, and;

4

,
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k. 'c. The conditions of meteorology, topography, or other '
~

b circumstances, and combinations of adverse conditions considered in the ,

E analyses. -

I 4. Identify the time-dependent characteristier. activity, and
release rate of the plutonium and transplutonium isotopes and of thej
fission products, or other transmissible radioactive materials within .

g' the confinezent system that could escape to the environment via leakages , , '
'

in the confinement boundaries and leakage throagh lines that could. r
,

e. exhaust to the environment. -
;

1, ,

.

4

5. The considerations of uncertainties in calculational methods, .T'

equipment performance, instrumentation response characteristics, or-

,

other indeterminate effects taken into account in the evaluation of the ;

t- results. i .

!.

6. Explain the conditions, and assumptions associated with the ' !
,

events analyzed, including any reference to published data or research j
and development investigations in substantiation of the assumed or g

"

a calculated conditions.
.

! 7. Discuss the extent of system interdependency (confinement {.
system and other engineered safety features) contributing directly or . r

indirectly to controlling or limiting leakages from the confinement
systema or other sources as the contribution of (a) confinement air'

systems, (b) air purification and cleanup systems, etc.
. _ . . .
b

8. The results and consequences derived from each analysis and (the margin of protection provided by whatever system is depended c' to s*

'
limit the extent or magnitude of the consequences.

i 9. For the accidents, provide and discuss the results of cal-
culations of potential integrated whole body and critical organ doses

p i

! from exposure to radiation as a function of distance and time after the,

accident. Present in terms of a 50-year dose commitment. Discuss the" *
.

L i results and consequences derived from the analysis and the margin of
| protection provided by whatever system is depended on to limit the
' extent or magnitude of tne consequences.

,

e

.

l' -

l'
,

t

).
1
'

I
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.10. CONDUCT OF OPERATIONS .

, <a,

.

Ny The framework for conducting the operation of the plant should be
fascribed. Quality assurance (QA) applies to all safety sapects of
suelear activitiest. design, fabrication, construction, operation,

r
maintenance, modifications, and decomunissioning. Therefore, sufficient
detail should be provided to indicate how the applicant intends to'

'j conduct all operations to snaure that the licensee will ma*ntain a .

technically competent staff to provide continued implementation of. :

administrative and operating procedures and programs necessary to ensure -

f safe operation.!. :

\|
~

|'.
'

1 The information contained in this chapter should respond to the'

' irequirements of the following: t- .

[
1. 10 CFR Part 70, 170.22, " Content of Applications" [~

l
' 2. 10 CFR Part 70,170.23. " Requirements for the Approval of I

,

! Applications"
|

! 3. 10 CFR Part 70. Appendix A. "Ceneral Design Criteria for
Plutonium Processing and Fuel Fabrication Plants" (proposed)

4 10 C11t Part 50, Appendix B. " Quality Assurance Criteria for
Nuclear Power Plants and Fuel Reprocessing Plants"* '

r 5. 10 CFR Part 50, Appeudix E, " Emergency Plans for Production
~

'

and Utilization Facilities."
_

10.1 Organizational Structure
,

The following format should be used to present the organizational .

. structure as it will be at the time the initial application submittal is
| made through the construction phase. The organization as it will function

through preoperational testing, startup, and plant operation should be
updated in the completed license application. '

I
t- 10.1.1 Corporate organization
t
' Describe the corporate arrangement or organization related to the
'

processing and fabrication activity. Indicate the information required.

by 570.22(a)(1) if the corporation is made up from two or more existing :
identities, the relationship and .esponsibilities between each should be !

I '

explained. As required in 170.22, provide sufficient information to
demonstrate the financial capabilities for construction, operction, and.

decommissioning of the plant.
,

( 10.1.1.1 Corporate Functions, Responsibilities, and Authorities.'

Describe corporate functions, responsibilities, and authorities with.

| respect to plant engineering and design, construction, quality assurance,
I testing, operation, and other applicable activities.
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f 10.1.1.2 Applicant's Inhouse Organization. A description should , f '|
'

be provided of the applicant's corporate management and technical staffing -)
;g and inhouse organizational reistionships established for the design and

~ *
-

-

7 construction review and quality assurance functions, and the responsibilities '|
.

and authorities of personnel and organizations described in 10.1.1.1 above.*

Establish the extent of dependence on corporate or offsite personnel. - a
r
f . y ~s :~. . ;q. ; _L . - .)
C 10.1.1.3 Interrelationships with Contractors and Suppliers. The Le

h{!. working interrelationships and organizational interfaces among the appli- -

, * '
cant, the architect-engineer, and other suppliers and contractors should be''

, ' *

E:
described. gg% ,.j. .

,

.

,

. m . ,- v . .y .- <,
.

10.1.1.4 Applicant's Technical Staff. Describe the applicant's cor-
.

f ,{f-
g

[ porate (home office) technical staff specifically supporting the engineering,
C construction, and operation of the plutonium processing and fuel fabrication gj
k plant. Include a description of the duties, responsibilities, and authority
I of the engineering technical staff; state numbers of personnel, quali- f'
F fications, educational backgrounds (disciplines), and technical experience.

-

:
'

( Indicate technical support for the corporate technical staf f to be provided
M by the use of outsxJe consultants. If such arrangements are to be used. - |, .

[ the specific areas of responsibility and functional working arrangements of |
abthese support groups should be provided. -

*' r
}10.1.2 Operatina organization ,(_ ,

c. ,

'

, . . , ,
p.

This section should describa the structure, functions, and responsi- ;'?'
,. bilities of the operating organization. The following specific information f'

-

K
should be included. ( .

;
- b.

F 10.1.2.1 Plant Organization. Provide a comprehensive description '

of the organizational arrangement of the plant showing the title of each
c position, the flow of responsibility as depicted by an organization-

chart, and the number of personnel in each unit. Describe the organizational
arrrngement for ensuring safe operation, the personnel assigned to the

H safety committee, its mode of operation, and its responsibilities.
-

,

( .. . .

E 10.1.2.2 Personnel Functions. Responsibilities, and Authorities.
) Describe the functions, responsibilities, and authorities 'of all personnel

positions, including a discussion of specific succession to responsibility
!, for overall operation of the plant in event of absences, incapacitation, or .

<
other e=argencies.

.

10.1.3 Personnel Qualification Requirecents

Describe in this section the proposed minimum requirements for
.

onsite plant personnel. The application should specify the minizous quali-
fication requirements and, as known, the qualificacions of assigned plant

L I personnel. The completed application should present any changes in
', required qualifications and the description of staff personnel finally

selected. The following specific information should be included.
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10.1.3.1 Minimum Qualification "equirements. The sin

hMQ fication requirements should be stated for all plant operating, ehhite*aI,I,,, - ,1 { ]..
.. ;

; 2 a aj and maintenance support personnel. gN *

h.7
i t , s

.. p ,
'

. D 10.1.3.2 Qualifiestions of Plant Personnel. ,The qualificatient'd M -

'

the individuals assigned to the =augerial and technical posit dikibe'' g '(d M
"' 8 h*

should be presented in resund form. The resunds should)1denn- = CI
^,

p'
h by positfon title and, as a minimum, should describe tha[f., W '"" {g| $

h training, and experience of the individuals. Complete stafft &t

. .

, J tions should be provided in the completed license applicat i,

J g,

Z(v
t-

10.1.4 Liaison with outside organizations. .

t . . , . M, . g.
'

' [

M} providing expertise on technical facets of oetails concerning. .
es, , y !Discuss arrangements made with outside organizations: .

)
t
, -

,

|j.- *

Y, tion and evaluation, plant design and construction, process' ,
f'

.

. .

k,
'

b selection or development, and safety evaluations. Additional 1 J j

L4 |
- *

arrangements made with other government agencies chould be'.pree.'est.Q%.
,'4

the method or system used to monitor the interfaces between eagpa 'g
I

f; E''

d icipant. (7i

? -

,

' 10.2 Preoperational Tescing and operation ,. ' W < q,

The completed application should describe the preoperat t .cY.
'

i d
I and operating startup plans. Emphasize thosr. plans which dem p trat "

that the plant, equipment, and processes meet safety and.desifis;g;i'
y i ._

y[
ct

! discussed in previous chapters. Test plans should be presentedi i .'t
6 ^*

-
! T -the integrity of the plant, equipment, and p.ocest, and to sub tanti v

the safety analysis. Results obtained from carrying out tho' are . e,

filf to be reported as an appendix to the completed application.y. I
n.f

c

mfk :
'

a-

Describe the system used for (1) pecparing, review *ng,* M S8 % ,d .' .

. g@.;;,10.2.1 Administrative Procedures for Conducting the Test Program e., ~_
-;.

'

-

approving
.

I[ |
executing all testing procedures and instructions and (2) foc.eiraluating*, y,.e J

[ documenting, and approving the test results, including the.orgqnisationalg' .

responajhtlities and 3.ersonnel qualifications, for the applican liis * . i ; . .,i*

~ * Jecontractors.
.

The admin!strative procedurer shculd be described fora orporating L . d 7
. . _

any needed systen modifications or procedure changes, bssed on}he{resul'tey' g
of the tests (e.g., test procedure inadequacies or test resul,ts-contrary ~ .y c

-

j to expected test results). M '* . -@ J.
r

!-v etcg .4 ,

|

| 10.2.2 Test Program Descript*on J'-

W. ; . d. . r 9.t
!- M YDescribe t;ie test objectiver and the general methods foraseed'ay1fsh'i6

thereobjegtives,checceeptancecriteriathatwillbeuse4tt@ev21daje'' I/ O %
-b [. b'.-

[ ;

thetestresults,andthegancralprerequisitesforperformisf*tt'iQat'sh
3[ *

| including special conditions te si.mulate normal and abnorms ' I.i <$'N. ,2-

* I - ,., -
- m.2 *

~

i conditions of the tests listed.
.,wN

'
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~10'. 2.'2.1 Physical Facilities. For the physical facilities, com- .

ponents, and equipment suessarize the followings items tested, type of test. ,

'.i.y.-n.{
@%(' - . response, and validation.

;

%|- y
-

-%; . i .:, ,.f.L 4'']6r;
-

.
-

In similar manner to thel above, F
,.py M .' y ,10.2.2.2 Process operations

. -41tenire those operations ' o be t.sted together with the addipiopal *:. j g a. i
I

06pj& .-M p; ' M kinformation indicated.
f.1,.cf

'

5 $$h. ' : . *.4
^

g:
''''

- ,

' 'e W.G10.2.3 : Teve Discussion . .

%ge'd ' - g'- ie' M
7EW.S'F. -N. . .

: .

.a y, S[tes'' provide tbe following information:
-

.

3 10.2.3.1 Test Name or System Under Test. For each preoperatier.a1.W. ~f .r.
DNN '

$d7h*8d
,'N,'.73.hp ' m i

' '

Y' t

,.

h. . W. - ~'#:Y5 ' l. - Describe the purpose of the test (Purpose).
.

: m .
.

. 'M~ilI .i Define the response expected in terms of design bases and2 i.

h'., ,.. criteria discussed in previous chapters and indicate the marain of ;

Q}.%rp.S T . g d{-
*3*

. difference acceptable for safe operation. Uher. the results of the ;

.' ? preoperational test do not confirm the expected response, discuss in;.NrCX p.%.Y
;# T

6 7. -
e '. detail the changes required and provide a justification that the change6 !a''& Ej rM ' will correct the problem (Response and Acceptanes Criteria).M

w. - 9 : - w .

, .

M<:-o-N2 .: .$I).' .f 10.3 Trainine Programs*

yn.
.g;y ..

p b. g.
. .

hn t- 10.3.1 Program Description
kiW.%*y|w' ri Q $s: ': **;'-

.
_ g.

450 ' . * C O.* . . Describe the g,roposed training program including the scope of (1
~

b' M j %,9:'.y*$' . . -training in (1) plant operations and design, inatrumentation and contrel,
h:#J M , b /fj - and emergency orocedures and (2) in health physics subjects such as I

~ ~. methods of dealing with procers malfunctions, decontamination procedures, *
.

.M, g r,e m?
{ w i4. %,M.. M.neture and sources of radiat *on, methods of controlling contaminatic:.,, '

. -

gg 9- ' interactions of radiatiot. .rith matter. biological effects of radia'. ion,

y(.~ . ,. use of monitoring equipment, and principles of criticality hazarda. .PaA..-c c-
.

6- ,; e ff g control. *dentify persoanel classification with level of insttaction.
.6 fg.g.e c .: . . . ~;

7,|Vd;*3 h. 4 $1f G..~ .tO E
p2

. 10.3.2 Retraining Program .

2i ,i .?

M%2r b$h-$b(j..Describetheprogramforcontinuedtrainingthatprovidesaddi- |Ygfy?'' MJf2
,_ I

L eional materials and refresher trainin,..

6 diA
MiM WM 3; .'.;10.3.3 Administration and records ,

p.*7-:-U. 1. g.

,
- I

g, , **f'., .-9 AM
,

Identify personnel ia the organizatirn responsible for tha trainir.c i
% .%, t 4 |

.

7451 f M Ic - w :. prograns and maintaining up-to-date records on the status of trained i
]* jf. p g ' 1 J ' personnel, training for new employees, and refresher or upgrading trainin i

.5, - + ~ of present persennel.
-

.

... . . , - .. .
I4 r3..*d p j-

'; ~ ~. :'
. . , .

# f. . * %=* 7,*I
% .:/4. ..; <? L i,g ,
4 'y .' - ,,

4; 3 i c
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10.4 Normal Operations
s%
' 10.4.1 Plant Procedures

The application should include a cotesitzent to conduct safety-
related operations by providing detailed written procedures. The com-
pleted application should include a list of procedures that, by title or
subject, clearly indicates their purpose and applicability. The completed
application should include a description of the review, change, and
approval practices for all plant operating, maintenance, and testing
procedures. ,

.

10.4.2 Plant Records

The coerleted application should present the detailed management,

syscem for maintaining recorda relating to the historical operation of
the plant: the quality assurance records required in 10 CFR Part 50,
Appendix B. Section XVII; operating records including principsi main- J

,

tenance, alteration, or additions made; records of abnormal occurrences
and events sssociated with radioactive releases; and environmental
survey records.

10.5 Emergency Planning

The application should describe the applicant's prelim.' nary plans *

for coping with emergencies. The applicant should refer to 10 CFR Part
50, Appendix E. " Emergency Plans for Production and Utilizati3n Facilities,"

*
,

Section II, for a description of the kind of infomation to be provided..

#
The completed application should contain the plans for coping with
emergencies. The applicant should refer to 10 CFR Part 50, Appendix E,
Sections III and IV, for a description of the minimum information to be
included in the emergency plan.

<

10.6 Decomissioning

The license application should describe provisions for decommissioning | 0
the plant. !

.'
10.6.1 Decomissioning Program

'
;

Present the planned program for decommissioning the plant. I i
i

10.6.2 Decontamination n

, '
ed

Discuss the proceduras and arrangements to decontaminate the facility
so that it will not present a hazard for an interminable period.

*

10.6.3 Arrangements with Outside Organizations

Present the arrangements and agreements with other organizations
that will ensure the continued safe decommissioning of the plant.

s
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9 10.6.4 Arrangements for Funding -

, I

j Discuss the means for funding the decommissioning of the plant and
; maintaining its continued isolation from the public. '

.

1

-
i

f
I

;
9

i
!

#

I
6 .

g
:
t

|
*

!
.

_I.
I
\

e *I

:
*

e

<.

| -

1

I
4

b

(
'o

I'
i

'

J
t

;
!

. -

9

e

4

11-6

^1

'.j. me m . mw ._ _ -. , , , .

_

$' j _ | *? u k i3 b5$' ^ ' ' ** .. .
_

" ' '1E W$ .* , x - - -'' ~ *k? A ''k**- d " NY * =A A h ' --2Y' -h' ! ^ ' '

,

ym,ma,sm_.-.m-- - 9- -- *



.

,, _ w. . -r wr- r-+ 4 - -- - -' # ~r~*' 7'*''' v M ' 7 ,~".i.W pp
..

a.: .

M ..

N 1
11. 'OTERATING CONTROLS AND LIMITS

~

.M I j
,

I
.3 ne operating controls and limits for plutonium processing and fuel |fabrication plants are derived from the safety assessment of the plant

.
'

O. and process and include all important safety, environmental, and materials
and plant protection aspects of plant operation.

j

:d n e safety and environmental analyses should lead to the conclusion
*

y; that the health and safety of the public and operating personnel and the
environner.tal values will be protected during plant operation if all

,

,

M operations are performed within ct.rtain prescribed limits. Dese limits Jy are defined and established in the operating controls and limits. j
,

p
-

id Except for safety questions that have not been reviewed, changes

}df can be made without amending the license unless a change in operating
controls and limits is involved. Such changes would require ric staff

-

O review and approval before being instituted.
1)
M The operating controls and limits will be proposed by the applicant
{ and reviewed and issued by NRC.
.

[ 11.1 Preliminary Operatinst Controls and Limits '

V
L 6 application for a license to possess and use special nuclear *

h material in a plutonium processing and fuel fabrication plant should
d include an identification ..sd justification for the selection of those"

. variable conditions or other items determined, as a result of safety l
assessment and evaluation, to be probable subjects of cperating controls

. and limits for tha plant. Special attention should be given to those
>

*9 items which may significantly influence the final design. The objective
- in selecting probable operating contrcis and limits is to identify those

'
items that would require special attention at the construction authorization

. stage. This would avoid the necessity for e.ny significant change in '

y design to support final orarating controls and limits, e.g., particularlyy those controls or limits that include technical operating limits, condi- 'j tions, and requirements imposed upon plant opution in the intere : of j! the health and safety of the public.
t

d
*

nroughout the previous sections of this guide the need to Ventify
f safety limits, limiting conditions, and surveillance requiremenet. haa [

.

p been indicated. It is from such information that the operating controls
h and limita and supporting bases are developed.
f.

f The preliminary operating controls and limits and bases proposed by,

( an applicant for a plant should be included in Chapter 11 of the applica-
,

;. tion. n e preliminary operating controls and limits should be complete,
i.e., to the fullest extent possible, numerical values and other perti-e ,

j nent data should be provided. For each control or limit the applicable
}

.

j sections that develop, through analysis and evaluation, the details and it bases for the control or limit should be referenced. '
t

'
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.| 11.2 Proposed Operating Controls and Limits

- Each operating license to possess and use special nuclear material
in a plutonium processing and fuel fabrication plant issued by the
Nuclear Kegulatory Connaission should contain technical operating limits,
conditions, and requirements imposed upon plant operation in the interest
of the health and safety of the public. The verating controls and

. limits are proposed by the applicant. After review by the NRC staff,
they are modified as necessary before becoming part of the license. A 1

statement of the bases or reasons for all controls or limits, other than , . ,,

those dealing with administrative controls, should be included in the -,
application but does not become part of the operating controls and limits.

,

Operating controls and limits uy neg be changed without prior Casumission
approval. ;I.

I,

The operating controls and limits and bases proposed by an applicant
j for its plant should be included as Chapter 11 of the completed license

application. Except for the controls and limits covering design features *

| and administrative controls, each control or limit selected should be
i provided in the completed application with bases in the form of a sunanary
4 statement of the technical and operational considerations justifying the
; selection. For each control or limit the sections of the application

that fully develop, through analysis and evaluation, the details and '

,

bases for the control or limit should be referenced.
.

; 11.3 Content of Operating controls and Limits
6

.

-

| Operating controls and limits should include both technical and
,

; administrative matters. Operetta controls and limits related to technical
matters should consist of those features of the plant that are of con-
trolling importance to safety (process variables, systems, or components).-

'

In addition, operating controls and limits related to technical matters
should include effluent and environmental monitoring and controls or
limits addressed to the attainment of "as low as is reasonably achiev-
able" levels of releases and exposures. Operating controls and limits

,

related to administrative matters should be addressed to those organiza- .

tional and functional requirements that are important to the achievement | 1

and maintenance of safe operation of the plant.
:

11.4 Bases for operating Controls av.d t.imits

| L' hen an operating control and limit has been selected, the bases '

* for its selection and its significance to safety of operation should be
defined. This can be done by the provision of a su==ary statement of
the technical and operational censiderations justifying the sdection.
The license application should fully develop, through analysis and'

evaluation, the details of these bases. Therefore, the physical format ,for operating controls and limits assumes importance, since the collection j
of controls or limits and theit written bases form a dccument which '

idelineates plant features that are important to safety of operation, the
| ;reasons for their importance, and their relations to each other. ;

t
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11.5 Development of Operatina controls and timits
i

*
!,
' The applicant should refer to 150.36, " Technical Specificacioas," ''

of 10 CFR Part 50, " Licensing of Production aM Utilization Facilities,"y

*1 for a descr*.ption of the categories of technical specificationa applicable.

to operating controls and limits. Additional categories may be designated
,f by the applicant. *
,

P..'

b 11.5.1 Safety Limits and Limitina control Settinas
. f., ,

0; '2]i' Controle or limits of this category apply to safety-related process
Q variables which are observable and measurable (e.g., pressures, tempera-

,

/j tures, flow rates, concentrations, volumes, and quantities). Control of - '.

g, such variables is directly related to the performance and integrity of
@ equipment and confinement barriers.

?1
yJ 11.5.2 timitina conditions for Neration '

This category of operating controls and limits covers two general
d classes, (a) equipment and (b) technical cmditions and characteristics

of the plant necessary for continued operation, as discussed below.
y}s '

-

Q 11.5.2.1 Equipment. Oprating controls and limits must establish
y the lowest acceptable level of performance for a system or component and
3 the minimum number of components or the minimum portion of the system
U that asust be operable or available.

11.5.2.2 Technical conditions and Characteristics. Technical
/ conditions and characteristics should be stated in terms of allowable ,

]- quantities., e.g., temperature, pressure, mass of fissionable material in

? certain systems, concentration of radioactive material in certain systems,
d volume of fluid required in a systsa, chemical constitution of certain
ij fluids, or allowable configurations of equipment. i
d

i i
N 11.5.3 Surveillance Requirewnts i
d. *

s

y Major emphasis in surveillance specifications should be placed on !
g those systems and components which are essential to safety during all
d modes of operation or are necessary to prevent or mitigate the consequences

-

t of accidents. Tests, calibrations, or inspections are necessary to
y verify performance and availability of important equipment and detect ,*.
7 incipient deficiencies.
>

9,. 11.5.4 Design Features
:

* '
; These operating controls and limits cover design characteristics of
? special import.mee to each of the physical barriers and to the maintenance
i o' safety margins in the design. The principal objective of this category
g is to control changes in design of vital equipment.
,

.

. i.
- -

,

~
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k 11.5.5 Administrative controla -j
V

,,

The license application should contain a full description and

p discussion of organi:ation and administrative systema and procedures for
( operation of the plant.
;

[ 11.5.6 Suggested Format for Operating Contr.ols and 1.imits ; ,

{ !
1. Titles (e.g., Pressure Control of Glove Boxes). .[*

1

[ 2. Applicability: System (s) or portion (e) of the plant to which !
g the control or limit applies should be clearly defined.
|.

*'f 3. Objective: The reason (s) for the centrol or limit and the

j
' specific unsafe condition (s) it is intended to prevent.

4. Operating Control or Limit: Safety limits and limiting control 1

p' setting (s) for the important variable (s), o. 'he condition or surveillance ;

requirement imposed. 1

| '

!.'

5. Bases: The license applictition should , in all pertinent
|g

| information and an explicit detailed analysis and ment supporting ;
the ch eca of the item and its specific value or charm istics. The . ;
basis for each control or limit should contain a su:anary *e information j
within the app 1kation in enough depth to indicate the comple 'ess and
validity of the supporting information and t.o provide justificac. '. for

nica Ba t ni al si is e from
t technical knowledge of the procecs and its characteristics and should
J support the choice of the particular variable as well as the value of

f the variable. The results of computations, experiments, or judgments
should be stated and analysis and evaluation should be su::ctarized.,

;

b. Equipment. A safety limit often is protected by or closely a

related to certain equipment. Such a relationship should be noted, and the j j
means by which the variable is monitcred and controlled should be briefly {

' 'mentioned.

I For controls or limits in categories referenced in 11.5.2r

/ through 11.5.4 the bases are particularly important. The function of the*
.

equipment and how and why the requirement is selected should be noted here.
c In addit ',n, the means by which surveillance is accomplished should be

noted. It surveillance is required periodically, the basis for frequency *
,

,

; of required action should be given. !

}

c. Operation. The margins and the bases that relate to the '

scfety limit (s) and the nortual operating zone (s) should be mentioned. The,

f roles of operating procedures and of protective systems in guarding against

11-4 s
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.1 exceeding a limit or condition should be stated. Include a brief discussion ,

*"4 h of such factors as system response (s), process or operational transients, ,

:j malfunctions, and procedursi errors. Reference to related controls or i.

Q limits should be made. |
-

ij ,

p#)j} d. Ascessment of Risk. The degree of confidenes in the value i i

If/ of the variable or condition specified or the associated uncertaincies ,

}iNi should be stated as precisely as possible. The potential results and j'

h of fects of exceeding the limit should be mentioned sad the resulting risk . |-

7 should be evaluated. [ 4 |
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*$.:. y 12. QUALITY ASSURANCE
:

.j To provide assurance that the design, construction, and operation of r i
the proposed plutonium processing and fuel fabrication plant are in con- ' J

Q~ formance with (a) applicable regulatory requirements and (b) the design !
N bases specified in the license application, a quality assurance program (QA <

F Program) should be established by the applicant. The applicant should f
@ provide a description of the QA program to be established and executed j.

h during the design, construction, and operation of the plutonium processing i
E and fuel fabrication plant. The operational QA program need not be described ,|
C un-il the completed application is submitted. However, the QA program mast -

* h be established at the earliest practical time consistent with the schedule
h! fer accomplishing the activity. Where some portions of the QA program have i
d not yet been established at the time the initial application is submitted, l'

'Q because the activity either is not yet defined or will be performed in the l
p future, the description should also provide a schedule for implementation. |j Ihe QA program must meet the requirements of Appendix B " Quality Assurance |
J Criteria for Nuclear Power Plants and Fuel Reprocessing Plants," to 10 CTR j
J; Part 50. ;
fj t

}a The QA program for each of the major organizations involved in executing !
l '* the total program should include the information described (either separately i
U for eaci, organization or integrally for all organizations) in accordance }~1 with the outline presented belw. It is not the intent of the NRC staff to j

h|
j dictate the fonaat of any QA prcgram manual; that is left to the discretion |

of the applicant. However, the license application should describe, at a '

minimum, each of the critaria in Appendix B in sufficient detail to enable . .
.,

{ the reviewer to determine whether and how all the requirements of the t"

f appendix will be satisfied. Reference to appropriate portions of other
,9 sections of the application may suffice.

'
.

:.

12.1 Qual'ty Assurance During Design Congtruction
,1

kt jM 12.1.1 Organization
i.i 1

N The initial application should describe clearly the authority and
h duties of persons and organizations performing quality assurance (QA) e

91 functions for ensuring that the QA program is established and executed or t j'j for verifying that an activity has been correctly perfor=ed. Organization e,-

[.j charts and functional responsibility descriptions should be provided that !
- denote the lines of responsibility and areas of authority within each of

*,.; the major organi_ations in the project, including those of the applicant.
| the architcet-engineer, the constructor, and construction manager (if other

than the contractor). These charts and descriptions should present the-

" structure of QA organizations involved as well as other functional organiza-
. tions performing activities affecting quality in design, procurecent,

manufacturing, construction and installation, testing, inspection, and
auditing with clear delineation of their responsibility, authority, and
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relationship to corporate management. In addition, a single overall project"

organization chart should be included showing how the major organizations -

or companies working directly for the applicant on the project interrelate (-

j' *with one another.

The initial anplication should describe those measures to ensure that
persons and organizations performing QA functions have sufficient authoritye

f and organizational freedom to (1) identify quality probless; (2) initiate,
'*

; recommend, or provide solutions; and (3) verify implementation of solu-
I

| tions. Describe the measures to ensure that persons and rganizations
assigned the responsibility for checking, auditing, inspecting, or other- },. ,

vise verifying that an activity has been correctly performed report to a
management level, so that the required authority and organizational freedom,'

including sufficient independence from the pressures of production, aro ,

provided.
y

Irrespective of organizational structure, the applicant should describe ,
,

how the individual, or individuals, with primary responsibility for ensuring
|effective implementation of the QA program (at any location where activities ,

s,ubject to the control of the QA program are being performed) will have . i
direct access to the levels of management necessary to carry out this ! j
responsibility. The applicant should indicate f rem whom the persons perform- ; -

ing QA functions receive technical direction for performing QA tasks and P

administrative control (e.g., salary review, hire / fire, position assignment). |
The applicant should identify those positions or r iganizations that have

'

written delegated responsibility and authority to stop work or control
,

further processing, delivery, installation, or use of nonconforming items ,-
until proper dispositinn of the deficiency has been approved.

The initial app"ication should describe how requirements will be
'

h imposed on contractors snd subcontractors to ensure that individuals or
groups within their orga 41:ations performing QA functions have sufficient
authority and organizational freedom to effectively i=plement their
respective QA programs. The initial application should deceribe the
extent to which the applicant will delegate to other contractors the work
of establishing and executing the QA program 7r any part thereof. A clear
delineation of those QA funct'ons which are impicmented within the appli-
cant's QA organization (s) and those which are delegated to other organiza- ,

j tions should be provided in the initial application. The applicant should j
-' describe the method that will ensure the retention of responsibility foro

and maintenance of control cver those portions of the QA program delegated p
1 en other organizations and identify the organization responsible for ;

i verifying that the delegated QA functions are carried out. The application j
! should identify major work interfaces for activities affecting quality and ;

'

$ describe how clear and effective lines of am=unication exist between the I
,

applicant and his principal contractors to enstre necessary :oordination ! ;
' *

; and control of the QA program.

i
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12.1.2 Quality Assurance Program t '4+d;1 1 4

. .t . The QA progras, in the initial applicstion, should cover each of ; Il
the criteria in Appendix B to 10 CFR Part 50 in sufficient detail to |
permit a determination as to whether and how all of the requirements of ( r

Appendix B will be satisfied. The apg licant should identify the safety- (
.

){, related structures, systems, and components to be controlled by the QA 1 .
,

*-
, i program. - -

,

[ The initial application should describe the measures to ensure that i
, ' , the QA program is being establiabed at the earliest practicable time 1

y consistent with the schedule for accomplishing activities affecting
& quality for the project. That is, the applicant should describe how the ;

FJ QA program is being established in advance of the activity to be con-
It trolled and how it will be implemented as the activity proceeds. Those e

I activities affecting quality initiated prior to the submittal of the
;

'

i initial application, such as establishing information required to be ,

b included in the application, design and procurement, and safety-related '

j

y site preparation activities should be identified in the initial application.
|

|

P

| The initial application should describe how the QA program is
e documented by written policies, procedures, or instructions and how it

4
|. will be implemented in accordance with these policies, proceduns, or

instructions. The applicant should include a listing of QA program
procedures or instructions that will be used to implement each major

.

j
activity of the program, such as design, procurement, and construction. !

4

The procedure list should identify which criteris of Appendix B to 10 CFR ] ;
Part 50 are implemented by each procedure. In the event certain required a

procedures are not yet established, a :chedule for their preparation
should be provided in the application. ;

The initial application should describe the program providing j, !

adequate indoctrination and training of the personnel performing activities i

that affect quality so that suitable proficiency is achieved and maintained.
The applicant should describe how the indoctrination and training pro-
gram will assure that

,

1. Personnel performing activities affecting quality are appro-
priately trained in the principles and techniques of the activity being (

#
( performed; j

2. Personnel performing acti'rities affecting quality are instructed |
as to purpose, scope, and implementation of governing manuals, policies, '

and procedures; and 4
,

4

y

| | !
3. Appropriate training procedures are established. -

g
t

; ,

I
| The initial application should describe the qualification require- ; <

ments for the position (s) responsible for ensuring ef fe<:tive implementation

!-
of the QA program of the applicant and his major cont. actors.

!_
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$ The applicant should describe thm measures which ensura that ~j

3

y. activities affecting quality will be accomplished under euttcole con-
l

trolled conditions, including (1) the use of appropriate equipment; (2)e

$ a suitable environment for accomplishing the activity, e.g., adequate *

g cleanliness; and (3) compliance with necessary prerequisites for the
igiven activity.
i-

tThe initial application should describe the measures to ensure that
{there is regular management review of the QA program to assess the

h adequacy of its scope, implementation, and effectiveness. The applicant i

y should describe the provisions for reviews by stanagement above or cutside
'

p the QA organization to ensure achieving an objective program assessment.
|

The initial applicatien should describe the measures to ensure that '

] the QA organization of the applicant will (1) review and document agree-
4 ment with the QA program of his principal contractors and (2) conduct or '

have conducted audits of the contractor 3' QA program t.ctivitics.
,

I 12.1.3 Design control '

.

;
;

p The initial application should describe the design contro'1 measures
h to ensure that (1) applicable regulatory requirements and design bases ,

| for safety-related structures, systems, and components are correctly
,

|* translated into specifications, drawings, procedures, and instructions;
} ;

(2) appropriate quality standards are specified in design documents; and
,5 (3) deviations from such standards are controlled.
. * '

;2 The initial application should describe n.*asures that ensure that ',
'

b adequate review and selection for applicacit,.. suitability is conducted
I. for materials, parts, equipment, and processes that are essential to

--

E safety-related functions of the structures, systems, and components.
4 The applicant should describe provlsions that ansure that standard ;
h com=ercial or so-called "off the shcif" materials, parts, and equipment
k also receive adequate application review and selection.

I

.

$
The initial application should describe measures that ensure .|

e

d verification or checking of design adequacy, such as design reviews, use
{; of alternative calculational methods, or performance of a qualitication

,. F testing program under the most adverse design conditions. The pplicant; should identify the positions or organizations responsible for design '

i verification or checking and should describe measures to ensure that the '

'' verifying or checking process is performed by individuals or groups
other than those who performed the original design, but sho w y be from-

the same organization.

The initial application thould describe measures for identifying
and controlling design interfaces, both internal and external, and for
coordinating among participating design organizations. The applicant
should describe r.easures in ef fect among participating design organiza-
tions for review, approval, rolesse, distribution, collection,

8

4
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A, . and storage of documents involvins design interfaces and changes thereto. *

i

*

The applicant should Jescribe how these measureo will ensure that these ,

e
4

1 design documents are controlled in a timely manner to prevent inadvertent "c;,...,
-

i - ' use of superseded design infomation. - Eh~

.
. . ni | ' '/

' The initial application should describe the measJres chae vill de .i *..1
-

*: employed to ensure that design changes, including field changes, ars *j
j subject to the same design controls that were applied to ther original ,j ,

,

; design and are reviewed and approved by the organization that performed :
the original design unless the originating organization Jesi-nates [ q'qs i

..

U another responsible organization.

fl
.. j

1- e-h 12.1.4 Procurement Document Control }, jj
$ 4..

e# The initial application should describe measures to ensure th.se j

'

i.1
3p documents (and changes thereto) for procurement of material,* equipment, y }

.

'

p( and services purchased b/ the applicant, his contractors, or su'acontractors, 1 a

correctly include or reference the following, as necessary, to achieve (
h required quality: 1 !

,

h 1. Applicable regulatory, code, and design requirements;
d
i 2. Quality assurance program requirement =s; I' J

*

>

ffIL 3. Requirements for supplier documenes such as instructions,
ti procedures, drwings, specifications, inspection and test recorJs and I

supplier QA records to be prepcred, submitted, or made available for ;d-

,

purchaser review or apr eoval;.

I 4. Requirements for the retention, control, and maintanance of
h supplicr QA records; 1;,
Q ^ '

,N 5. Provision for purchaser's right of access to aiuppliers' '

{ facilit$ts and work documents for inspection and audit; ani
, ,y

} 6. Provision for supplier reporting and disposition of con-
- conforaances frem procure =ent raquirements.
h;

',

b The initial aoplication should describe (1) measures to clearly
b delineate the control recponsibilities and action pequence te be followed
h in the preparation, review, approval, and issuance by cocpetent personnel
r of procuree.ent documents and (2) measures to ensure that the changes or,

(i .
revisions to procurement documents are subject to the same review and
aoproval requirements as the original docu=ents. **

h
a The initial submitral abould describe measures to ensure (1) that {
b procurement documents reqtire suppliers to have and inplerent a documented j
*| QA program for purchased materials, equipment, and services to an extent *

consistent with their importance to safety: g2) that the purch.uer has*

I evaluated the supplie" before the award of the procurecent order or

contract to ensure that the st.pplier can meet the procurement lequirements;
*

~
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d and (3) that procurement documents for spare or replacement items will*

,

y be subject to controls at least equivalent to those used for the original '

;
o equipment. ( -

< **
!

,,
,f 12.1.5 Instructione, Procedures, and Drawines, j
c

p The initial apolication should describe measures to ensure that

activities affecting quality such as design, procurement, manufacturing,
,

y construction and installation, testinf, inspection, and auditing are -

prescribed by appropriately documented instructions, procedures, or ,

drawings and that these activities will be conducted in accordance with ;
the documented instructions.and procedures. +

,
,

! The applicant should de scribe the system whereby the documented j
) instructions and procedures vill include appropriate quantitative (e.g., 1

-

' dimensions, tolerances, and operating limits) and qualitative (e.g.,,

-

| workmansh.a samples and weld radiographic acceptance standards) acceptance
.

criteria for determining that prescribed activities have been satisfactorily j,

accomplished. .i
*1

12.1.6 Document con *rol i

The initial applicati:,n should descr'be tl ose measures established |- a

to control the issuance of documcnts, e.g., instructions, procedures. d
*

I and drawings, including changes thereto, which prescribe all activities i
affecting quality. The description should cover control meas' ares that |
ensure the following: I t

'

1. Documents are reviewed for adequacy (i.e., information is I
3

Iclearly and accurately stated) and are approved by authorired personnel
for issuance and use at locations where the prescribed activity will be fperformed before the activity is started; d

i

f
2. Means such as use of updated master document lists exist to

ensure that obsolete or superreded documents are replaced in a timely
,

manner by updated applicable document revisions; and j
I
s 3. Document changes are reviewed and appron;d by the saue I

| organizations that performed the original review aad approval unless |j delegated by the originatf ng organization to another responsible i,

) orcaniration. The applicant sh)uld identify tne types of documents to i
i be controlled and the group responsible for retiew, approval, and issuance j
| of documents and changen therr.to.

. ,

7 I
| 12.1.7 Control of Purchased Material. Equipment, and Services j
,'

2

[ The initial application should desutibe those measures to ensure t
.

I that material, equipent, and servicr.s purchased directly by the applicant 1 '

| or by his contractors and subcontractors will conform to procurement
{ document requirements. The application should describe th6 measures

*
1 that provide, as appropriate, for the following:
,

I
e
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> 1. Evaluation and niection of sources of supply, ~

; ;,

'h')
, i,

2. Surveillance at the supplier's facility by the purchaser or | j
' gisrepresentativeinaccordancewithwritten!proceduresduringdesign, h,

raanufacture, inspection, and test ut the procured item or service to i

7,3

. verifycompliancewithqualityrequirements,If
and

, . ,'

I o" 3. Source and/or receipt inspection ir : accordance with written
i procedures and acceptance criteria of procurid items furnished by the
r? supplier. The initial application should de scribe measures whereby the

,

'
, <

applicant or his designated representative vl11 audit and evaluate the a
gy effectiveness of the control of quality-relited activities of contractors j

and subcontractors at a frequency or to an heent consistent with impor-
qf ,

-

tance to the safety, complexity, and quantity of the ites or service
d*

5j being tbrnished.
.J3p, - u

ad 12*1.8 Iowntifiestion and Control of efaterials. Parts. and Components, i.

.

gd The initial application should describe measures established to

@]-
identify and control itema such as materialq, parts, and components, :1

,

including partially fabricated assemblies, to prevent use of incorrect u
h or defective items. The application should describe measures to ensure '

<

d that (1) identification of the ites, ti.e., heat number, part number,"

a., serial number, or other appropriate marking) is maintained wither on the
,

,

U item or on records traceable to the ites and verified, as required. [9 throughout fabrication, ereccion, installation, and use of the item and l*
(2) the method and location of the identification does not affect the h,

function or quality of the item being identified. -

12.1.9 Control of Special Processes

.i
The initial application should describe measures established to .5

y control special processes such as welding, heat treating, nondestructive
.i

g testing, and electrochemical machining to ensure that t% y are acer.,;11shed ;j
g by qualified personnel using written procedures quali 1+ 1 ha accercance
'

with applicable codes, standards, specification., or other specir.1 )
,

F requirements. The application should dese. ribe those ceas;rea to ensure J5 that qualifications of specist processes, personnel perfc:ris.g special ?

f processes, and equipment are kept cutrent and that record files c.nweof
|Qare maintained. '.j,-
1j 12.1.10 Inspection i ,

3
)) The initial application should describe the reasures to ensure that 8 ,/

? a program for inspection is established and isrplemented by or for the ?

? organization performing the activitieu :o verify conform /ince with the
.

i documented instructions, procedures, and drawings for accomplishing the ( 2.1
1 activity. The appli ation chould describe measures to ensure that (1) i .]inspection perso'-!! are appropriately qualified and are independent of
! the individual s. grot:p rerforming the activity being inepected; (2) I)

l
,

'

' ' inspections or tests are performed for each work operatics as necessary )
i '

4.

#

d
12-7 i

'

1

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

,a wwd .w,n..x.m
%'

n w w w w c. a . w s pm gu y K n
e

nmm = *e 9"

_m sM%a wmw

- _______. - - ______-_ _- _ _ -



.

- . . . . . . .. ., . . . . .,. ,q
-t

'
.

to verif) ;uality; (3) indirect control by monitoring processing methods, i ,1
'' -

equipment, and personnel is used if direct inspection of processed
material or products is impossible or disadvantageous, and (4) both (-. 4

inspection and process monitoring are used when control is inadequate }
without both. A

The initial application should describe measures to ensure that (1)
inspection procedures and instructions are made available with necessary
drawings and specifications for use prior to performing the inspections; ,

(2) inspectors' qualifications or certifications are kept current; and
(3) replaced or reworked items are inspected in accordance with original i ,,

inspection requirements and modifir.1 or repaired items are inspected by J

methods that are equivalent to the original inspection method.
O ,iThe application should describe the system whereby appropriate

documents will identify any mandatory inspection hold points that ,

require witnessing or inspecting-by the applicants' designated representa- a

tive and beyond which work may not proceed without the consent of its 'y,

1designated representatives.
3

112.1.11 Test control

The initial application should describe the measures that establish
a test program which (1) identifies all testing required to demonstrate a

that structures, systems, and components will perform ratisfactorily in 9
service and (2) is conducted by trained or appropriate 1v qualified 1

personnel in accordance with written test procedures which incorporate ,;
or reference the requirements and acceptance limits contained in appli- q

- ..cable design documents.
e ,].

-

The application should describe the measures to ascertain that test g

procedures have provisions for ensuring the following: q
1

1. All prerequisites for the given test have been met.
-

J

2. Adequate test instrumentation and equipment are available, .)
.i

3. The test is performed under suitable environmental conditions i
and with adequate test methods, and (d

i.

i4. All test results are documented and evaluated to make sure
test requirements have been satisfied. ],

4*

12.1.12 Control of Measuring and Test Equipment
'

'

i d

! The initial application should describe the ceasures established to .

' ensure that tools, gages, instruments, and other measuring and testing C~

devices used in activities affecting quality are properly identified. 4
:
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4 controlled, adjusted, and calibrated at specified pi:riods to maintain
'w accuracy within neeennary limits. The application should describe

p measures to ensure that (1) these devices are cdjusted and calibrated
against certified equipment or reference or transfer standards having,.

Q known valid relationships to nationally recognized standards or ") if i i
no national standards exist, the basis for calibration is (ocume. 1.'

| The applicant should describe the measures to ensure that the err e of .'
calibration standards is inns than the error of production measuring and''

-4

{ test equipment. '

, , ,

d , . '' '

:3 The application should describe provisions that will apply if ;
D measuring and test equipment is found out of calibration (1) for evaluating . ;,

y{i
the validity of previous inspection of test results and the acceptability q
of items inspected or tested since the last calibration check and (2) g

{d where necessary to establish acceptability of suspect items, for repeating
t,j original inspections or tests using calibrated equipment. The application

. 7
1

'

should also describe measures to ensure the maintenance of records that J

-h indicate the calibration status of all items under the calibration .9
fz system and that identify the measuring and test equipment. '9
m .

I 12.1.13 Handling. Stornge, and Shipping '4*

kj Ili.

[.- control the handling, storage, shipping, cleaning, and preservation of
The initial application should describe the measures established to 0

6 material and equipment in accordance with work and inspection instruc- -
,

U tions to orevent damago or deterioration. The application should c
'

describe the measures for specifying and providing, when necessary for ( ,;= -

J particular products, special p*otective environments such as inert gas T |

atmosphere, specific moisture ontent levels, and temperature levels. *

.,, ..

J:

.: 12.1.14 Inspection, Test, and Operating Status

The initial application should describe measures established to ]
t: indicate by the use of marking such as stamps, tags, labels, routing q

cards, or other suitable means the status of inspections and tests i.

performed on individual items of the plant throughout fabrication, 2

C;; installation, and test. The application should describe the measures |j
y which provide for the identification of items that have satisfactorily ,"
,z passed required inspections and tests, where necessary, to preclude "~

inadvertent bypassing of such inspections and tests. The application [*'

whould describe the measures established for indicating the operating |,

|stc*ua of structures, systems, and components of the plant such an
f| -

;
tagging valves and switches to prever.t inadvertent cporation. q

- ,,

12.1.15 Nonconforming Materials, Parts, or Components /
.

The initial application should describe the measures established to ,
control materials, parts, or compone its that do not conform to requirements ;*

.

in order.to prevent their inadvertent use or installation. Desc71N ; |
.

'
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! ! '. measures that provide for identification, documentation, segregation, ./M '

dispegtion, and notifiestion to affected organizations, as appropriate. --p S
i ne a#11 cation should describe measures to ensure that nonconformint, r p,y
i- items are reviewed and accepted, rejected, repaired, or reworked in

. ,

accordance with documented procedures. Also describe measures that M |
. contral further processing, delivery, or installation pending proper .,|

''

|. disposition of the deficiency.. , f.' M;
' : _ ,~Q-

.

'4* The applicatico should describe measures established by the applieut i-

' g{p
-

,h(. . (1) for contractors to report to him those nonconformances concerning '

: . departures from procurement requirements that are dispositioned "use ta

J.,%,$j,; ia" or " repair" and (2) to make such nonconformance reports part of the
}7 g,

-
r

* documentation required at the plant site or to. include a description of f,g, .

U' -the noncenforusnee and its disposition R.s certificates of conforusace M
I/ that are provided to the plant prior to insta11stf.on or use of material rf.?~

[ or equipment at the plant. The. application should state whether periodic N'g, '' analyses of nonconformance reports are performed to show quality trenda f. ;. . , , , , ,

? and whether such analyses are fo.varded to as'.4gement. Q,

,

'4
" -| 2

12.1.16 corrective Action iJu*r

The initial application should describe the measures to ensure that 1 ?j
conditions adverse to quality such as failures, malfunctions, deficiencies,
deviations, defective material and equipment, and nonconformances are '

.a,
5

,

, prsuptly identified and t.orrected. The application should describe how, j
in the event of significant conditions adverse to quality, the cause(s)

..]of the condition la determined, corrective action is taken to preclude 4 's ,

repetition, and the problem with its determined cause(s) and corrective ... - a'

action is documented and reported to appropriate levels of management.
, ,C

'. )i
<

12.1.17 Quality Assurance Records '

i.e
The initial application should describe the measures to ensure that | 7 ,

sufficient records are maintained for furnishing evidence of activities 4.

affecting quality. Describe how the content of such records (1) includes g i,

at a minimum the followings test logs, results of reviews, inspections, 2
tests, audits, acnitoring of work performance, and materials nalyses; $
and such data as qualifications of personnel, procedures, and equipment; ci
(2) identifies the type of operation, the inspector or data recorder,
the results, the acceptability, snd action taken in connection with any g ,,

# |
deficiencies noted; and (3) provides sufficient information to permit -

'#

identification of the record with the item (s) or activity to which it .')
applies. 1

1 a*
; ! The application ahould also describe We system to ensure that -3

records will be identifiable and retrievable, ne initial application j {should describe the measures that establish requirements, consistent d, i

$ vith regulatory requirements and responsibilities, concerning record -7 l*
1 submittal and rutention, security, and storage facilities for protecting .j

.
4 *

12-10
.

$
.s

,. . -s .ygoosengygegues gamesyms a--=' . en _ - --*

|

m,b.a m -.m.,. ~,-_a_r- -,.,
- 3 * ' '"

-

i

| \
l
i

|

.



.

-

ms . _ -- c- . ----- m-~ ~ ~~r- - - - " ~ m ^ - -- , - - r m,.,

, O'. __ Dt,q
l 'W
| sf

-
,

.

records from destruction by fire, flooding, tornadoes, insects, and '

MJ rodents and from deterioration by extremes in temperature and humidity.
1

-

*'12.1.18 Audits. iI
i

i ;.

J The initial application should describe the program of the applicant t

y and of his principal contractors for conducting comprehensive planned i ' '

and periodic audits to verify compliance with all aspects of the qualityJ .,

@ assurance program and to determine the effectiveness of the program.
k . ;

-
.

$ ' The appliertion should describe the program features that cover the j

y functions listed below and should identify ths positions or organizations 1e

i which perform these functions. .,
'

+.

r
.s

j 1. ' External audits to be performed by the applicant and his principal O,

{A
contractors on their respective suppliers. - *

q ,

)
7 2. Internal audits to be performed by the applicant and his !
1 principal contractota within their respective organizations. ! .

I
i

J. 3. The planning and scheduling of audits to ensure that they are
/ regularly scheduled on the basis of the status and safety importance of i

d the activities being performed and are initiated early enough to ensure
6 effective quality assurance during design, procurement, manufacturieg,

construction'and installation, inspection, and test.

1: '

4. Conduct of audits in accordance with written procedures or : 1

check lists by appropriately trained and qualified peruonnel not having i )
direct responsibility in the area being audited. j

l, 5. Documentation of audit results with review by management
responsible for the area audited and, where indicated, followup action
taken, including re-audit of deficient areas.,

i

| 12.2 Quality Assurance During the Operation Phane
I i

The completed license applications should describe the QA program y
| that will ensure the quality of all safety-related items and activities 1during the operations phase. These activities include plant operation,

Ig
h maintenance, repait, inservice inspection, modifications, testing, and

inspections under the materials license. The description of the QA
.g

program in the completed application should include the applicable j,

| information requirements outlined in Section 12.1, except those activities
1 [ applicable enly to the construction phase. I Y

i
, All employee positions and groups responsible for defining the I
F content and changes to the QA program should be identified. The completed !

' *

5
application should describe the advance planning for the management of i

*technical and QA interfaces between the constructor, architect-engineer, <

'
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and applicant during the phasecut of design and cc.struction and du . !
~

~ ~ ~ *

preoperational testing and plant turnover. Thecoutpletedapplicationg .. yg
should also describe the program for the transfer and control of QA- SW% dA - MW
related activities and records from the principal contractors to the f

~ ~

%. i

applicant during the preoperational testing phase up to " hot" operation..,g , g' n*g' ~i.

&.- %.. |This description should include: -

'

%, . - |

1. Identification of those significant QA-related activities . . i

for whi.h the applicant will assume responsibility, ;y q; I
= '_4

2 The means of tagging and identifying structures, systems, _., ''.T; [
componentsinamennerthatensurescontinuityofindicatorsofthefs $ {' -

of inspections and tests, and .:--
Q'g.g

;
' . g >

$ fg 3. The proce 'u ;es established to ensure the effective transfer
N y;f.4I )st:. rage, and control of records. ~
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