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SYSTEMS DIVISION

GENERAL ELECTRIC COMPANY,175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125
MFN 276-79

MC 682, (408) 925-5722

November 15, 1979

U.S. Nuclear Regulatory Commission
Division of Project Management
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Attention: Denwood F. Ross, Jr., Deputy Director

SUBJECT: SMALL BREAK GUIDELINE TRAINING SEMINAR

The subject ceminar was held on November 7-8, 1979 for the purpose of
instructing the utility personnel responsible for emergency procedure
preparation and training in the philosopt/ and considerations underlying
the Small Break Accident guidelines deve-aped by the BWR Owners Group.

In a November 2,1979 telecon with S. T. Rogers (BWR Owners Group) and
P. W. Marriott (GE), Waync Hodges of your staff requested a copy of tha
handout material used at the seminar. In response to this request, a
copy is attached.

The final SBA guidelines will be transmitted to you by General Elottric
on behalf of the BWR Owners Group on November 16, 1979, in conformance
with our mutually agreed upon schedule.

Very truly yours,

Ikl$ t.Lt., O b

R. H. Buchholz, Manager
BWR Systems Licensing
Safety and Licensing Operation

cPRHB:bjr/1042 (jo gg @.
*
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cc: L. S. Gifford 4
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OBJECTIVE OF ANALYSES

DEMONSTRATE EXPECTED SYSTEM RESPONSE-

DEMONSTRATE CONTINUITY IN THE SMALL BREAK SPECTRUM-

CURVE

VERIFY OPERATOR ACTIONS IN GUIDELINES-

1602 099

FMP

11/6/79
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DESCRIPTION OF SAFE CODE USED IN SBA ANALYSIS

SAFE MODELS VESSEL RESPONSE TO LOCA-

VESSEL PRESSURE VS TIME-

VESSEL INVENTORY (WATER LEVEL) VS TIME-

- ECC SYSTEM INITIATION AND FLOW RATES

THERMODYNAMIC MODELLING-

FIVE FLUID REGIONS-

FUEL N0 DES PROVIDE HEAT SOURCES-

INTERNAL AND VESSEL HEAT SLAB N0 DING-

- CORE AND BYPASS MODELLED AS ONE REGION

UP TO FIVE BREAKS CAN BE MODELLED AT ONE TIME-

- INSIDE OR OUTSIDE THE SHROUD

- ANY ELEVATION

]An2 100 FMP

11/6/79
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INITf AL CONDITIONS OF REGICNS

h SUSCCOLED LICUlO INSIDE SHROUO

h SATLAATED MIXTURE INS!CE SHRCUO

h SUSCCOLED LICuto OUTSIDE SHROUD

h SATURATED LICulO CtJTSIDE SHRCUO

h SATUR ATED V APOR IN STEAM OCME

1402 101
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DESCRIPTION OF SAFF CODE USED IN SBA ANALYSIS (CONTINUED)

ECC SYSTEMS*

FLOW RATES OF ALL ECCS-

HPCI, HPCS, LPCI, LPCS, IC, RCIC, CRD,

RiCI, ADS

- ECC SYSTEM INITIATION ON LOW WATER LEVEL

OR HIGH DRYWELL PRESSURE (INPUT)

STEAMLINE FLOW.

- PRES JRE CONTROLLER MODEL

MSlV CLOSURE-

*

RECIRCULAT!ON FLOW

- :iATURAL CIRCULATION COMPONENT

- F01 PED FLOW COMPONENT

- PUMP C0ASTDOWN

SIMPLE FEE 7iATER CONTROLLER MODEL
*

(WATEF LE'/EL ONLY)

FMP

1'1''2 :02 ufgf79
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ASSUMPTIONS USED IN ANALYSIS

1978 ANS DECAY HEAT-

CALCULATIONS START AT NORMAL WATER LEVEL-

SCRAM, HIGH PRESSURE ECCS INITIATE ON HIGH DRYWELL.

PRESSURE

.

0FFSITE POWER IS ASSUMED AVAILABLE-

NON-SAFETY GRADE SYSTEMS ASSUMED AVAILABLE-

CONTROL R0D DRIVE FLOW-

REACTOR CORE ISOLATION COOLING-

- CONDENSATE

MORE REALISTIC HEAT TRANSFER COEFFICIENTS ASSUMED.

,

FMP

11/6/79

1492 '03



. .

ANALYSIS APPROACH

MOST CASES RUN FOR FITZPATRICK (BWR/4-218)-

OTHER PLANTS RUN WHEN SYSTEM DIFFERENCES MIGHT-

AFFECT SYSTEM RESPONSE

SEQUENCE OF CALCULATIONS

.

ALL SYSTEMS.

DEGRADED CASES-

RCIC + CRD

HPCI/HPCS

FEEDWATER

LOW PRESSURE ONLY

ADDRESSED OTHER CONCEENS-

NO BREAK WITH ISOLATION

STUCX OPEN RELIEF VALVE (SORV)

14n2 104

?MP

11/6/79
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CATEGORIES OF BREAK TYPES

I. PRESSURIZED

ISOLATED AND AVAILABLE HP SYSTEMS FLOW GREATER-

THAN BREAK FLOW

II. PRESSURE HANGUP

AVAILABLE HP SYSTEMS FL0ll APPROXIMATELY EQUAL-

TO BREAK FLOW

III. DEPRESSURIZE

AVAILABLE HP SYSTEMS FLOW LESS THAN BREAK-

FLOW

- RANGE OF STEAM BREAKS

]A.n2 03 FMP

11/6/75
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ALL SYSTEMS

HIGH PRESSURE SYSTEMS MAINTAIN LEVEL-

SLOW DEPRESSURIZATION-

HANDLES BOTH LIQUID AND STEAM BREAKS-

ABOVE RESPONSES TYPICAL OF ALL PRODUCT LINES-

FMP

11/6/79
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OPERATOR ACTIONS

ALL SYSTEMS OPERATING

VERIFY THAT SYSTEM IS MAINTAINING LEVEL*

THROTTLE HIGH PRESSURE SYSTEMS-

THROTTLE LOW PRESSURE SYSTEMS
*

]4.02 1I6

FMP

11/6/79
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DEGRADED CASE MATRIX

RCIC/EC + CRD HPCI/HPCS EH LP DNLY

RECRC(SUCT) .0001 .02 .005 .1 .05 .2 .001 .2

RECRC(DSCG) .005 - - -

FW(IN) .005 .08 .1 -

CS(IN) .005 - - -

STM(ItD- .0001 .08 .05 .2 .5 - 1.0 .1

STM(0UT) .001 .1 .001 .5 1.0 .5

1A02 li!. FMP'

'

11/6/79
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a .

DEGRADED CASES

RCIC + CRD

EFFECT OF BREAK LOCATION
*

CAN HANDLE CERTAIN RANGE OF BREAK SIZES-

HPCS/HPCI + CRD

*

DEMONSTRATE DIFFERENCES BETWEEN HPCI/HPCS

AND RCIC

HPCS + CRD

DEMONSTRATE DIFFERENCES BETWEEN HPCS AND HPCI.

FEEDWATER + CRD

DEMONSTRATE ABILITY OF FEEDWATER TO MAINTAIN-

LEVEL

LP SYSTEMS ONLY

DEMONSTRATE SYSTEM RESPONSE FOR NC HP SYSTEMS
*

1Aog 4 57 FMP

11/6/79



. .

Off_F.ATOR ACTIONS

DEGRADED CASES

VERIFY THAT SYSTEM MAINTAINS OR RESTORES LEVEL-

MANUAL ADS IF ISOLATED AND OUTSIDE P Et.K.

THROTTLE SYSTEMS ONCE LEVEL RESTORED<

FMP

1,1 n ] ,5g 11/6/79,



. .

OTHER CONCERNS

NO BREAK

SIMILAR TO OUTSIDE STEAMLINE BREAK-

RCIC, HPCI, HPCS, OR FW CAN MAINTAIN LEVEL-

IF N0 HIGH PRESSURE SYSTEMS AVAILABLE-

MANUALLY ADS
.

STUCK OPEN RELIEF VALVE

- DEPRESSURIZES SYSTEM

1An2 159 FMP

11/6/79



_ -

2
-

E

M
'

- '
0
1

x
%

.E 6F L
U E
S V

E8 S L
E

1
S R T

A2 C P
- P S 1

K L M D
1

- n E A
l

T/ E i

R S L

RB Y AI
- ia

W CS t

N _5 saO P. ABN _

M _i
1

. -
t
L

i
i .

i
.

i
.

3

t
a
o
c
i

r

-
I

,
.

3
-

. E

.
)

.

_

E
_

I
S
[

E.

M.

_.

1

_5_ .lt

_

- ' 1_

, _1
_

1

- L_
1

_

1_k
h
h l

N
h
h

S !

d

h 1_

L._
_

I

1_
- l.

__ .

- 01

2' 8 1

0. .

0 - - -0 0
- 3J Jc1 1

1
.

I

WD
. .J . si

D _,- :T
' . .\ - _

l -rCi( f. DO 1

_ ( g (l (



JP .

N
e

W

g,
4
- QQ |

,

ao a
,

~ aC -
|

.
*Cr i *

20 3 -

v7 w
eW 7
I

UC -

CO o- .

-m *
- # ,

D DW
f\l U ZD # '

~ |
c_ -o a

M _J <
UC _J _J -__ w a
x L.:

-
s

C >> <

wJ 3 :mi_ C N-

1o 5;

mv E |
.. ,

- ~-
. .

-ee
# M

.
dN

t
e

-

&'

w'
%

I

!
e

1 b

!
~ .

(O. i
I-

1 e

f4 s
m

t

i
U

I - I
.

|
e t

-

I,'
"

!
-

,

!

! 1. I

| -J

-
2-1 '

e -
I e&

den

.

-
. . - i.-- -

~
l

,

_r .

W-

1
-= '.f==F -

|M
9 /

-

i
ia ,g -
t: t

-
- -2 | --

- - x3~
^ : ;-=.y
= ,-

g
I

.c.
.. ^ .-

C C "

N
1 A n'.) 1 ()' 't

-Q ~~
' '

:
- . .s.,r i r; q*-, w_ ,<

*= ' w a . C_.vI;; I



9 e

f

I e

? D

|
,

==

E

* *
@

m
O
-

i Nq .-
~ .

O E D
W

CO 3 _a
W t

CI C &
N ()! Lt.J 4

*
i L,i, e

v C
7 "M O-

~ " < m: m

N L.) .

- eA*

5_ _ i ''~ W W > |
'

t
= c7

. - - -_C- 3 M
7" L.) . Z _J J O

- c:2 '

O C_ | <CZ J; - ef- e4 m D s
e 3

w
d M

*

f**' p-e

*
f4

.

t

1 W
; e.;

-
_.

_

-

i
~1 *

i

I
* j P.

- r. .

! |' ^
i _i

li i i
-

i;

( f)i<m %

w

N

7 D

_ LLJ
Z.

-

J _ _

.

'

-
m

- - . _ L _ | _ _!--

i J
.,

Is

W
..

g.
? ~
~_ -

N

e*:
":''

9 -

.?
.Y '

.*

M u_. - --- .Z_i __ _ , , _ _ _ .-- -11N
1 , _.

_ *

a .CWm '

.

,
1 - ') C'O 1, '] n ',) () 7

~ *

a .

,,

M

[ O .\ 4 O,[! I I I '| ! |

f W- | __ _I qs_ > . .W# i ' /ji ; _-s s- .
,



e**

d

e B P001 UllBINAL,
,

Og ~

m.
- 'd 'b

in C

C p
-

.

a
,

C~

Cy <a c,,
| C.

c
- - ~fJu
---Nw,'

.n- -- ,b
!= = , . '~ . . .

\ i i
,

7g*#
\ i !-

'
,

C 5 El- -\ | |
s

J same

ew

W
.

,
\ . _

l
\ 3

..

- . 4 e
'

, -

;

5,

! | y,

( ~55
-

h {
-

' *>
:

- =e i

_ - -

,"-

-:== ;,

f | . _.;.

i
; y ~

g . . ' ,,

,

= I
-

; iE5 i
,

g=
=
-ci: L.L.I. z; ,-

-
,,

| : _, _: ,
- 7 .

x
e t ~

a
r i
| i

'

f ~-s

N _

\ --r

\ : H
.

r

N | a
I

.,
, s

I

s
- @ -

'.w !
!

.O,,s,"A ~ ~

C.a 1AO) [, ,.. J
' * 1

a-
- " .-

M

=% .'*%
' -- - . . w~~- DC. - - _ _ . _ .-- _



{, .

Ef i e
.z=r
m

-

O M
}[

. ." r -

I J ik)IOff $ ; 5.
6 C ~3 M

i I 1 I I' d' %'hj 73 U), , f '"O-,a d i d-
- +- . m.

i.- . ,m= ,=
|

.-

._ ' i = LO
-

-
m

, , .ya ---
-

,. - w,
-==v, c,__

J U A *

''a Q 2 '89 - mw**** 4t.aw' *

'J ,% = 5|m

f. - 3 i ,-

OJ y|2 D " I
I,

~4 , i
I - . . _ - y- ,

- I
) 1 I' M d I

I
,

ed W * * = * * | I |'

\ '-- t--*' j. ' |
'

~

-
;c.- --

% - - , - - ; ,

7
, t' --- 1, j | 4

- -
.

, ,

- b, _; i -; j .
.

O. , -..g- { | , N.
*

h
,

. - - . - - - .

M
l c-

!

I
% 6,

fe

|
*

.
,

.

*
t

. N. , -

| We j
; w .

! u.W r c:
E7- y4 ''

| = --i

P,d QT|
-j - e. - i i u

hh !
*

1

( 7,-i . I

t 5. -. . i ,

_- m
~~

&
--

o

i
,

.M ! , s*

! .M ')'

= '
i

., 2 -

s-

O| -'
,

I me .i _'
,

i

"

b
I '

. i ;x
= | ! ! ' i,

c --

C- dw t
- - ,

,U l !
I

-

+s ; ' - -
2 .-. .

| - ;
_

'

-
_.

(
1 i

|
+ i

|
1

-

| i
,

.

\l , _

|*a n
"""

i .
\'

~

, ,
N

*

% <. 1

.
t, W. i i

_

y
k ! - j j

. . . .-

9 - ,- -
W W w w'

-* ' / ,t s/,
6 1 4

g % " " " (t

l ., a- ,
- m - '

/ .. . - .. .- .'



S * 49
@

"@
#
#

F A

. y } ,f__
pI4NIyy(

-

,,,,
(a "

, o
t' d ' 9.

/ som

{ "

'.- -
,. are_.

N
. - ea *

_I 1 Q-

.,i 6
"

,
k*

$mm

".-,v _- - g
.

8*
~

N ,c j . . .
.

-
-

-
ts _ ,-- , .- .,

i -c | J
- -

f" /
*,.-

""** h

x __ -- ! *::" . . |
S;

, _ - - . . e,
,

.;
|

..-_ -. ,_ .. _- 1-__ _ _.O j

.

--

_ .
|

{ -
{ j |** N m --* #

- -
e

,g
I | .

== t
i,- = ::::: i - e e ; ..,- 4 _ ,

e
e mae O
== .

W
.

~
| .-l i

i
i -
- i 1 .

-

; |
I i I .

'
i ! -| -
. . . , .

4
I .-

iJ

2. - _ - %
| _-

e-. -

-

k [.- ' L=
.

.-
"" ge=

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

.-s=-eum eg
%

$
=-

(
ws .

f_^
* m

$ # .&
' nP

*
p

e.- %-.sr

e . ' '
h

-@'9[
..

D. 1__i ._I

g

|

g
'

+ g.
, .

^
| 6
. . ..

I c._ -

I e
1 i

1 -

'_]
i

,

>

-

I
~

I

!, .J.
i i

""

. t i .i

| ";.-- . - --= --- :-.
._ __

,

-

y - _._---_
* -

i
-

_
_3- -_ _ q e

'A '

_9, .-.

C~ *.O Q 1 /, q ,) 1, (2- |-
- -

,,
' l s .

, j|m 3 ;
I.

-. - - - - g

o' ) _
'.a,,,, f.', v,j | a-J' ' '

' . ,w
a *. . .w _ _ .



, '
-

2
-

I

-.
E
F
A

2 SC '
v
t 0
A 1

K V x

B E .
'

9
1 6B f 6

U l

L
O S E

8M S R I

i E J1 t

S S R E
2 C P P

- 2 P o
T L M s

l F E tl

+ T u/ 10 S 5R0 YI

W1 C S H I

P 1.

B0 L l

5W
| .

i

i
1

-
1

s
s

-

>
-

i
4 -

i

-

3

=
"

..
- -

-
.

-

- 3-

-
i

-
)

-
.

C
- - E

-

-

-

- S
l

EI

- M
--
- I
-

- 5
- 1,

-
- 1

t

- -
-

1

-

1
t

-

-
i.

-
|

j| , -
- t
-

_-
,

I i

\ .
-

h l-
-

1
- -

-
_ - i

-
.

02 8 1
.13 O. .0 . s

. :. 2 y mc0 0
.

1 .1
rx

Enm uT 3nn Tl
i,

-

C6 (a t ( <c ( f



-

. . -

2 2 2 2 2 2

BWR/ll-218 .

O.100 FT2 STM0 BBK
LPCI i LPCS

60.
LEVEL INSIDE SHROUDi

2 LEVEL DUTSIDE SHROUD

1

kII T 6l ST O L E OPEM REL tLF VALVE

\, I I I I I I I
,

I i

11 0 . - -

|
'

)c,

I
. \ -TA *~ _ . _ . . . .. - _ . . ..._-__._ . . - - .

_ ._)
1.11

> 20. -

1.11 M 1 8'
._ __. ._ _ __ _ _. _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . .

__J .,

,
,

_

ff ;J
_

l11
. . ,

._.

O'( ~ ,1,

_s

0. 5 1 1 t _.1 l_.L_i _t t_ _ __-. . _ . _ . . . _ _ . _

m -2

0. 1.5 3. ll . 5 Ga10'
'' ""' '''' - 55 2T1ME (SEC1



& *

h
i

M
:P

N

e -
3 O
C ~

'
. | % er-

LO7, _

'
'

g~
m

O d
Wn z = _

-
'D 'n CC 2,_

LJ W f e*

|
'N L H o

t-- ,! C t
*W .

g
| m.M L.- 4

2 I ! l

m\ - - C-,,O
|i ' I ".'

,e .= _ l - r [: y % . I t

s

-
I #-----

' [
..

A }[ 7 - --

3, | f, ,9-
'

hC ] ', - e. t

.

m m. e
* -

..

.

M
e'

b
,

f,mJa I ~
l an

__
, 6q

|'

'! ! !

I e i

! j
'

#

h,

( .f |I| |.
a.

|'
_ .

I g(
.-

t

I'f I^
,

_.
i e 3w

f Ie
l ;. ~

I i r^
| '

1 v ,
' !

!' I v

V

* J |e-|
>

t I ,a.
| E
i -

.m l ea
I l6

.
|

|
: -

N W
| | I

' -

|
i I

!
-

-,.
i

i i. -.
:'

\' \- i i i

-

,
I -. J i_' -

-
'- "h~ !. . _ 'M . , -

, _

{ / *|
\ t -

!

! / ~

, .
..

_

_
,

e ,CH

W .i . . n
. w.a -

0
[' (Q)

A r

l, $ b '*
*

.-

k , .#

I J 6. , - . It
'

v.; , |,
, w _.: /a,4 s

-
I J _1Ly i .c , e.,

-



-

.i , .,

f~ (' .T~

BWR/4-218 -

0.005 FT2 SUCT BRK
BCIC + LPCI + LPCS

1.2
x10 i SYSTEM PRESSURE3

wiTH stock opEN s ELiE F V ALVE'

v.3
.

,f

|-

cr e
ws ,

(f)

(L
m

0 . 11
LLI -

CE _ i

3 . _ .
_

Cn
-

~

(g a
L1J ""

- ' ' ' ' ' ' '

cc - I
-

ct & -

.a -

~

O. i 1_1 ii we -2

0. 1.S 3. Ll . 5 6.x10'
TIME. (SEC) ricoat 3.i.i.i _ s3.1



'

C r F- -

, > , , , 2

BWR/L1-218
'

0.005 FT2 SUCT DRK
HCIC + LPCI + LPCS

60.
i LEVEL INSIDt SHROUD
2 LEVEL OUTSIDE SHROUD

I IdiT H ST uc x. OPEM a EttEF vat VE
,

il I I I I I I i

11 0 . -

,

1

i

,))
-

|- 2

LL (' w

_1
Lij

> 20.
1.L1 - ser-

l ___
-

taj r a
-

i .._
-

CE f ", -

Z .5
-

_

~

0. i t_i i i su -2

0. 1.5 3. 4.5 6. x10'

TIME (SEC] ncou 3.i.1 i - s3.2



.

i., y

'%
, f , ,%

3 | 3 3 s 3 3 3 3~ BWH/l4-218
0.005 FT2 SUCT BRK

s RCIC + LPCI + LPCS1.5 '
x10 ' FEEDWATER

2 RCIC
3 LPCI
u LPCS
s SRV

4 idlTH STuc K OPE N ret.iE F VALVC

1. * - < 4 =" - "- ' "

L) '

l.iJ
(D ,

N
I
rn

'._J
im

UJ 0.5
|- .

CE .- -

CE =-
.

_3 s s s s s s
- ra _ f_g
ED

-

._.

_1 "
y

u_ -

_.

i"LN3_D21O. I i i2 i2 i2 i2 i2 swei2 -2

0. 1.5 3. 4.5 6. x10'
TIME (SEC) ricone 3.1.1.1 - s3.3



. .

SUMMARY

BREAKS INSIDE THE CONTAINMENT
*

IMMEDIATE OPERATOR ACTIONS

VERIFY AUTOMATIC ACTIONS-

MONITOR WATER LEVEL-

CONTROL HIGH PRESSURE SYSTEMS TO PREVENT-

OVERFILLING VESSEL

VERIFY LOW PRESSURE SYSTEM INJECTION-

SUBSEQUENT OPERATOR ACTIONS

-

CONTROL LOW PRESSURE SYSTEMS TO PREVENT

OVERFILLING VESSEL

-

COOL SUPRESSION POOL

-

CONTROL CONTAINMENT PRESSURE

-

FOLLOW POST-LOCA HYDROGEN CONTROL PROCEDURES

BREAKS OUTSIDE THE CONTAINMENT
*

IMMEDIATE OPERATOR ACTIONS

-

SAME AS FOR BREAKS INSIDE CONTAINMENT EXCEPT

NO AUTOMATIC ADS, NO LOW PRESSURE SYSTEM INITIATION

SUBSEQUENT OPERATOR ACTIONS

NORMAL OPERATION-

- ISOLATION RECOVERY

DEPRESSURIZE THE VESSEL FOR POOL COOLING CONSIDERATI0t
-

3an9 ;/? FMP
~

-
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3.1.1.2 Operator Guidelines

Introduction

Based on the analyses discussed in Sections 3.1.1.1 and the design of the
various reactor syste=s, a set of operator guidelines has been developed. These
guidelines define operator actions following a loss of coolant accident at rates

large enough to cause one or both of two automatic actions: a) reactor scram on

high drywell pressure, and/or b) initiation of the primary containment isolation
system. It should be noted that a small pipe break inside the primary contain-
ment will cause a reactor scram from high drywell pressure. Losses of coolant

at lesser rates are considered leaks, instead of breaks, and are not covered in

these guidelines. Technical Specifications and existing utility procedures
require the operator to shut down the plant whenever: a) total leakage exceeds
(251* gps, and b) unidentified leakage exceeds [5] gpm. (A 25 gpm leak corre-

sponds to a liquid break si:e of 0.0005 fe , or a circular hole of diameter

0.3 inch.)

(Effectively,occurrenceofoneofthetwoaboveautomaticactionsdefines"cise
=ero" for the accident. The break may occur prior to " time =ero", but the c1=e

intervalbetweenthebreakand"timetero"isuni=portant[fterthebreak
occurs, plant protective instrumentation will. sense the break, and cause either-

a scram and/or an isolation.- If the operator sees the break symptocis befcre
automatic scram and/or isolation, and manually initiates scram and/or isolation,
so much the better. These guidelines would not be nitten differently, except
perhaps to note that the scram and/or isolation was manual instead of

aute=atic.

*[ ] indicates plant specific value.

1/n7 i ~ .}_
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The following section has three gnidelines, organized as follows: '

.

PRIMARY
REACTOR SCRAM CONTAINMENT

CN HIGH CRYWEU. ISCLATICN EVENT
PR ESSURE

SMALL 3REAK ACCICENT
GU CEUNE NO.1

58 A.1
P'#1 BREAK CIAGNCSis

SMALL 3REAK AC01 CENT SMALL SREAK ACC! CENT
GUICEUNE NO. 3GulCEUNES NO. 2 SSA 318A 2

9191 BR EAK cuTSICE9191 BREAK sM
PRIMARY CONTAINMENT PRIMARY CONTAINMENT

The first guideline, SBA-1, is diat :cstic and provides an entry point for the
'

second and :hird guidelines, 53A-2 . d 53A-3. Guidelines 53A-2 and 53A-3 centain
specific recc==endaticas. They eac have 4 =ajor headings:

1. Purpose

2. Sy=peces and Aue:matic Actions

"Sy=peces" are procus variable indienti:ns er alar:s which :he
opera:or is expected to see or hear in the control reem.*

"Aue cacic Acti:ns" are ...:.cas takas by the plant protective

instr c.encatice and assceia:ad systems vi:heut assis:ance fr:s :he

operator.

1 /i fl O 17A\ .. i-.
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3. I= mediate Operator Actions

"I= mediate Operator Actions" are actions the operator takes as soon as
s

possible to protect the core. The goakgof L=sediate Operator Actions
d o reduce the loss of pri m y inventor ible Masbuicklyakposks4,th.Wh.M+o m m iw$iu 64 immedb4e micas 4 4 O o a ch vi .u
Immediate Operator Actions include, as first actions, the verification

of Automatic Actions, and are done before any further manual actions
are taken. Verification means the operator confirms that the
Automatic Actions have been correctly perfor=ed by checking multiple
indications which should change as a result of the Automatic Action.

For example, the operator verifies reactor scram by noting all control
rod position lights show rods fully inserted, and that the neutron

flux indicators show decaying flux. As a second example, the operator
verifies EPCI initiation by noting indications on flow, turbine rpm,
valve positions, pump discharge pressure, etc., in addition to the annun-
ciator that signals EPCI start.

,

As a third example, the operator manually initiates RCIC if RCIC
does not automatically start on low vessel level.

4. Subsequent Operator Actions

" Subsequent Operator Actions" are actions the operator should take after
the L= mediate Operator Actions. The goal of the Subsequent Operator
Actions is to bring the plant to a stable condition, where the vessel
water level is steady or cycling within a satisfactory range, and
containment cooling has been established.

Within these major headings, an effort has been =ade to list the more important
items first and the less important items last. Plant specific values are
enclosed in brackets ( J. Utility-prepared procedures should contain the

specific clars vincow nu=bers, setpoint values, panel locations, notification
instructions, valve numbers, and reference to other applicable accident or

_
amergency procedures.

fO} ' ^| f1
_
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Also within sone of the headings, caution statements have been added. " Cautions" ,

are advice to the operator not to take certain actions which might increase the s.

severity of the consequences, 53; to be aware of key indications during the
course of the accident. Cautions are included in the guidelines where

appropriate.

The guidelines contained within this report are generic to all GI-3'4R's in that
they include all systems which =ay be used to nitigate the consequences of a
s=all break accident', (i.e. EPCI, RCIC, LPCS, LPCI, CRD, and ADS). Because

any specific plant nay not include all of the abovn systems, care sust be
exercised by the individual plant operator when applying these guidelines. The
guidelines will be applied to individual plants by either not considering
statements from the guidelines which are not applicable, or by substituting
corresponding systems. For example, plants with no LPCI will not consider
statements referring to LPCI, and plants with isolation condensers will substitute
IC for RCIC. In this =anner the guidelines apply to all plants.

All syste=s function normally, including feedwater and con /.ensate svetems, off-
site power, instrunent air, control red drive pu=ps, and isolation valves.

Degraded cases (such as loss of high pressure systa=s or failure of valves to
close) are considered under erncingencies. Contingencies for failed equipment

are contained within the guidelines; separate guidelines are not provided.

However, it is axpected that the current utility procedures concernin6 equip-

sent out of service will be referenced where applicable.

nn2 176

.
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SMALL BREAK ACCIDENT GUIDELINE 111

SBA-1

PIPE BREAK DIAGNOSIS

PURPOSE

There are four basic objectives the operator is to achieve in the event of a pipe

break, with respect to the core and containment:

a. Maintain core cooling to prevent excessive cladding heatup and

oxidation;

b. Limit the release of offsite radiation by maintaining the integrity

of the primary and secondary contain=ents;

c. Place the reactor in a safe, stable condition;

d. Keep the pool bulk temperature below { 'F] to prevent excessive

loads to the pool beundary and structures during safety / relief valve

discharges, and maintain peak allowable temperatures within cooling
equipment and containment structure design limits.

This guideline, SHA-1, provides the entry point for the two following guidelines,

which include specific recce=endations depending on the break location:

Small 3reak Accident Guideline SBA-2: Pipe 3reak Inside Pri=ary Contain=ent

Small 3reak Accident Guideline SBA-3: Pipe 3reak Outside Primary Containment

Guidance is provided to the operator in diagnosing the symptoms displayed in
the centrol room so that he say distinguish between small pipe breaks inside

the pri=ary containment and small pipe breaks outside the primary containment,
and to select the appropriate guideline.

,7

A0) / /
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GENtRAL OPERATOR AWA.UNESS ITEiS N

This section provides " cautions" which are ce==ca :o bo:h guidelines SBA-2 and

SHA-3. These ite=s =ust be kept in =ind at all times during the course of a
pipe break accident.

CAUTION 11

Operators should be prepared to take i=nediate actions as necessary to
protect the core and centain=ent. L=nediate Operator Actions include ver-
ification of Aute=atic Actions and taking =anual ac:icu to initiate an

aue==atic function whenever an Autr=atic Action did not occur that shculd
have occurred.

CAUTION #2

Continuously =eni:cr vessel level and pressure fr== =ul:1ple indica:1cus.

,

CACTION 43 t

On any aut:=atic ini:iation of a safety function, assu=e a : rue ini:iating
event has occurred, until etherwise confir=ed by two or = ore independent

process indica:1:ns.

CACTION 14

Au:==atic centrols should not be placed in MANUAL =cde, unless 1) =isopera-
:icu in ACTCMA!!C : ode is cenitr=ed by at leas: evo independent process

parameter indicacicus; or 2) core ecoling is assured, and these guidelines
state specifically :o do otherwise. When =anual cperaticn is no longer !

|needed, restora :he systa= :o AUTCMA!!C/ STAND 3Y =ede, if possible.

,
1 iCAUTION 45

(
,

Any e=ergency core cooling syste= shculd net be shut off unless there are !

=ultiple ce= fir =ing process para =e:er indica:icus (such as level indica:icts

frc= several instru=ents) cha: :he :: e and contain=en: are in a safe, stable |
c:ndi:icn. |

} fl O) I]h' '
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CAUTION #6

g any system is switched from AUTOMATIC to MANt|AL mode, then frequent checks
of the controlled parameter must be made.

ENTRY POINT EVENTS

1. I_f_ a reactor scram occurs from a high drywell pressure signal, then
go to SBA-2, " Pipe Breth Inside Primary Containment".

2. E any one or more of the primary piping isolation valve groups

isolates, then go to SBA-3, " Pipe 3reak Outside Primary Containment". ,

)fO_3 1 |0
~
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SMALL 3REAK ACCIDENT GUIDELINE 12 m
SBA-2

PI?E BREAK INSIDE PRIMARY CCNTAINMENT

1. PURPOSE

The intent of this guideline is to assure that the normal water makeup sys: ems,
the Emergency Core Cooling Systems (ECOS), and contain=ent cooling systems
operate as designed to protect the core and contai =ent in the event of a Snall
3reak Accident (53A) inside the pri=ary containment. In the guideline are

described events to be expected and operator actions which are required to
bring the reactor and c:ntain=ent to a controlled, stable cendition. Also
included in this guideline are the operator acr.icus following loss of the high
pressure water make-up systems.

2. SYM?TCMS AND ACTCMATIC ACTICNS

The sy=pec=s and automatic actions which are displayed in the centrol reem in
>the event of a pipe break inside :he primary centain=ent are grouped belew

. :cr h..; r iri 'irin; c' r2'.Y The sy=p::ms observed will depend upon the
severi:7 of the accident. For smaller breaks, nly the first few sy=pecms

may be observed. For a larger break, = ore sy=pecms wculd be expected.
4= : = = u : n = , . .._ _ . ..... n, _ _ _ _ . u : w s ==e:r -:: p; = . b

(2.1 Sy=ptoms

2.1.1 Drywell atmosphere sympecms
3. _ _ _ _ - > . , . . . . . . . - -._ _.

High dryvell pressure alarn {1.5psig].
m

Eigh rr ir u x:in;Yte=perature7.

cvHigh ^ ' :: x;i;r humid.ity.

&
High :: in n w . 4 radia: ion.

2.1.2 Drywell Sump Symptens-

High or high-high levels.

High theepacer readings
,

.

-wp V V
Hizh h i..____in fte=peraturef

.

Excessive sump pu=p operation.

1 O '01, A 0 9 03.1-44 c
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2.1.3 Other Symptoms

Generator load decrease ;.

Steam flow / feed flow mismatch.
-

ossioAe secrease :n reactor water level
Possible decrease in reactor pressure, unless MSIV.

isolation occurs, in which case reactor pressure can
1

( increase to S/RV setpoints

2.2 Automatic Actions

ECCSActuations(2.0psig2.2.1
Emergency diesel-generators start.

HPCIstartsandinjectsintothevessel(whenvessel.

pressure is greater than the low pressure isolation

setpointof100psig]
LPCI pumps start.

LPCS pumps start.

ADS high dryvell pressure permissive.

2.2.2 Other Automatic A :=:in; Actio'ns
Reactorscram(2.0psig).

StandbyGasTreatmentSysteminitiates(2,0psig).

Valve group [2] isolates [,RER shutdown caoling, drywell su=ps,.

TIPsystem](2,0psig)
Valvegroup(6) isolates {pri=arycontainmentatmosphericcontrol.

systems)(2.0 psig}
spraypermissive(2.0psig}Contain=ent.

3m M
- u
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,

2.5.2 Level

2.5.2.1 High level [8] [+58 inches] causes alarm and : rip of '-

feedvater, HPCI, RCIC

2.5.2.2 Low level [4] [+20 inches] causes alarm and recircula:1on
pump runback, if feedvater is lost

(Additional low level Symptoms and Automa:ic Actions say be provided in
the emergency procedures.]

3. IMMEDIATE OPERATOR ACTIONS

3.1 Any Aut matic Actions listed in Section 2. above which should have
initiated sust be verified, preferably by at lease two independent
indicaticus, or sanually initiated if the Autenatic Action did not occur,

see n i.s n rs ne.d % am %ak e s el rod pas s H e,s Isg kh s%ow 4
Iy Ciw d.c W n,a , Elww -Tods Elly t ais./M , s.d Oah nevk/m $IvX iMicabd

3.2 Iake the reactor M.0DE sut:ch ou: .of RUN :o prevent P.SIV fica closing on

lov vessel pressure [850 psig].

3.3 Continuously =enitor vessel water level using all available ins :umenta: ion.
3.3.1 Narrow range level centrol indicators [instru=en: type, 4s] -

3.3.2 Wide range safety trip indicators [instru=en: type, 1s]
3.3.3 Fuel =ene indicators (ins::usent :ype, 1s]

3.3.4 Refueling :ene indicators [instru=ent type, 1s]

!

| CAUTION 17
i
I

j he indicated va:er level, where provided by Yarvay instru=entation utili:ing
j ref erence legs in the dryvell, is dependent upon dryvell :emperature. 7ery
j large increases in dryvell :empera:ure (an increase fres 135'F :o 340*F) |
| ceuld result in a level inaccuracy (as much as [33] 1 ches depending on ,

i i

!, dryvell :emperature and :ype of ins::umen:) vi:h indica:ed level being
i

.

fhigher:hanactuallevel. i

; During rapid reactor depressuri:ation (vi:h AOS opera: ion for exa=ple), {

and particularly belev 300 psig, :he opera::: should u:ilize :he cold ref er- ,

i ence leg type of level indi stors (such as operating range and fuel :ene
i| indica: ion) :o give backup informa:icn en vessel va:er level. *he opera:or

!shculdno: : urn off any ICOS unless there is sufficient confirming informa: ion
{ fr:m cold reference leg level instru=ents : hat vessel vater level has been

'

t
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' restored. The operator should not rely on the Yarways if erratic behavior,
indicative of reference leg flashing, has occurred until the Yarway readings
are on scale and in reasonable agreement with other (cold reference leg)

I types of level instruments. The cperator should verify that automatic ECCS
aceu4tions occur when the levels are at the trip points (adjusted in accordance

I with each plant's individually verified recou:=endations) . The operator should
be prepared to manually actuate ECCS during a suspected LOCA if automatic

actuation is not achieved.

3 . /- Control vessel level with available high pressure systems (feedwater,
control rod drive pumps, HPCI, RCIC). When the level approaches the high
level [8] trip [+58 inches] for feedvater, HFCI, and RCIC, take manual
control (if possible) of the high pressure systems to maintain level, and to
prevent trips of feedwater, HPCI, and RCIC. Restore to AUTCMATIC/ STANDBY

mode (if possible) the systems which are not needed to =aintain level.
Make frequent checks of level when syste=s are in the MANUAL mode.

M high pressure systems are unable to maintain level, then go to CONTINGENCY !/1. **

CAUTION 08

g signals of high pool level or low condensate storage tank level occur,
,

then =anually transfer RCIC suction from the condensate storage tank to the
I pool, and verify automatic transfer of suction for HPCI.

CAUTION 49

Do not throttle HPCI and RCIC systams belcw turbine speeds which yield

acceptable continuous operation. |

3.5 If the vessel pressure falls below the shutoff head of the low pressure
systems (condensate [300 psig], L?CS [300 psig], and LFCI [300 psig]),
confirm that these systems inject into the vessel, and that the water

level respends accordingly.

_

b

3.1-47



'' -

NEDO-24708 h v. I DCAE7

4. SUBSEQUENT OPERATOR ACTIONS s

4.1 Continue to monitor and control vessel level. As vessel pressure decreases,
=aintain level with low pressure systems in the following order of
preference: condo.nsate, LPCS, then LPCI. Manually control flow :o prevent
water from flooding the steam lines. Shut off or direc: to other cooling
sodes low pressure systems not needed to maintaiu level. One low pressure
system must be dedicated to =aintaining level.

CAUTICN #10

I# vessel pressure increases above the shucoff head of the low pressure
systems being used to =aintain level, then depressuri:e the vessel in the
following order of preference: 1) condenser; 2) one or more SK7s to the
pool (rotate use of SR7s to distribute heat uniformly to :he pool); or
a) =anual ADS initiation.

-

4.2 Continuously senitor and control pool temperature to keep the bulk pool
camperature frem exceeding [ '7]. '

j

4.2.1 Re-establish tain condenser as a heat sick, if possible.

! CAUTION 911

Assure =ain steam lines are drained before opening main steam isola ion valves.|

4.2.2 As soon as :he pool temperature exceeds :he service vacer :emperature,

use the RER pu=ps (if : hey are cet needed in :he L?C! mode for sain-
taining vessel level) in the nor=al pool :coling = ode.

i
1 '
' CAUT CN 412
|
I

i _I_f. vessel level cannot be =aintained, : hen do not divert RER pu=ps fr:s :he .

,

! LPC: sede. i'
I

4.2.3 J* :he pool camperature reaches [ '7], : hen anually depressuri:e

:he vessel :o bel:v [lf0 psig] using :ce or more 3R7s. Re:a:e use

of SR7s :o dis:ribute hea: uniformly vi:hin the pool.

)AO2 )
2.1-4a
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i

4.3 Monitor and control cents _ ament pressure to keep pressure below design

limit [62 psig].

4.3.1 If possible spray the pool airspace when the drywell pressure

exceeds [2.0 psig].

4.3.2 Ij[ the drywell pressure exceeds {35 psig] for [10 minutes], then
spray the dryve'1 until pressure is reduced to [25 psig]..

i

CAUTION #13

|'Donotoperaterecirculati:npu=pswhensprayingthedryvell. Drywell

| spraying =ay pu: recirculation pumps out of service.

4.4 Follow procedures for post-LOCA containment venting and hydrogen control

(procedure #s].

.
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CONTINGENCY #1
%

,

INA3ILITY TO MAINTAIN LEVEL WIIH HIGH PRESSURE SYSTD'.S*

_Ij,the operator determines that vessel level cannot be maintained by :he high
pressure s tems, then the operator =ust verify automatic operation of the ADS

r|iv.s i?.o se w A3 ]presek .nm de lw] [122 ::: nd!? ' "a N
'. ) - li ' c'..a and 2 -; :i2. Liefon low leve .

W While waiting for the Automatic Actions to occur on decreasine vessel
level, the operator should make all attempts to start the high oressure systems

AA s,)bE. t*g ' m p rt SW t %and regain level before the low level,4wd, '_ : .i= _... : . . is reached.

CAUTION 914

g the ADS does not ini:iate automatically on lov level [1] [-146 inches],
then =anually initiate ADS (operator opens the ss=e valves'that the ADS
1cgic would open automatically). Do not =anually ini:iate ADS unless it is

a4-least- eu ce#. s=4e , b
| confir=ed that 4M icw pressure pty (LPCS, LPCIl **e running. 1O t' %3 3

The operator should also verify those Au::matic Ac:1ons which occur en decreas-
ing level, and have not already occurred on high drywell pressure. -

When the low level [1] [-146 inches] is reached, the operator should confirm

:ha: :he ADS c1=er begins and :ha: :he proper valves open [120] seconds af:er
the ti=er begins, if possible.

I

CAUTION 415 ;

Ii

I Do noc block or defeat the 4DS sequence by resetting :he .CS :imer, unless |
1 I

vessel level can be =aintained. |

af:er ADS ac:ua:es, return :o Guideline 53A-2, Sec:ica 4, " Subsequent Opera:or
N - AAc: ions".

h makle- k as vally i%.2e ak A gy , ( 4 \
'"*$N # %*%h * W oll v. c.a ba,Q }re f.',E

*
i

v alve,s ' es , go rg|1,t g ,V2 W . AS %; !g
n a~ ~ w ns. s u. u u .a . ,

_

/
* includes failure of high pressure syste=s

3.1-50
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SMALL BREAK ACCIDENT GUIDELINE #3

SHA-3

PIPE BREAK OUTSIDE PRIMARY CONTAI}DfENT

1. PURPOSE

The intent of this guideline is to assure that the primary containment isolation

system operates as designed in the event of a Small Break Accident (SBA) outside

the pri=ary containment. If the break occurs in a pipe which can be automatically

isolated, neither reactor scram nor reactor isolation say be necessary. Techniccl

Specifications address how long the plant can operate before the isolated system

=ust be restored to service.

2. 3YMPTOMS AND AUTOMATIC ACTIONS

The sy=ptoms and auto =atic actions which are displayed in the control room in
the event of a pipe break outside prisary contai=sent are listed below. The

specific symptoms observed will depend. upon the location and size of the break.

2.1 Pri=ary Containment Isolation

There are [7] isolation valve groups, each associated with a system con-
nected to the primary coolant outside of primary containment. One or
more of these valve groups will isolate on system signals of high flow,
low vessel water level, high radiation, high area temperature, high drywell
pressure, low system pressure, etc., which are indicative of a pipe break
outside of pri=ary contai==ent. [ Utility =ay provide more specific
information on the valve groups and Automatic Actions] .

2.2 Other Symptoms and Automatic Actions
2.2.1 ~5 w %3

D,@vt . Excess flow check valves actuation and alarm [ ]

.W ISBGTS initiation [ ]

'-^-3 (Reactor building isolation [ ]

]/O2 b
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3:s4W Reactor building high radiation at exhaust venc [ ]
s

GSM-. Area radiation sonitor alarm [ ]

W . Decreasing hoewell level or condensate storage tack level

W * Mismatch between s:aas and feed flow

"c:::he''. Decrease in generator output (We)
Jee?+ . Increase in reactor power (MWc)

2::2::20=Possible decrease in vessel water level e,asul, m, ,
k e-li.Possible decrease in vessel pressure, unless MSIV g - in which case'

vessel pressure vill likely increase :o safety / relief valve se:poin:s
2.2.t.Av % A 4cb%

ssG rs in.+ =hm C 3.

A.e e c 4w- lowifg% iseig).,% ( ]'.

3. IMMEDIA*E OPERATOR ACTIONS

3.1 Any Autesatic Actions listed in See:1on 2. above which should have been

initiated nus be verified, preferably by at leas: eve independen: indica-

tions, or manually initiated if the Aute=atic Action did not occur.
roe =~ l'P c 44 y sum .uw e s , s u .- - u we vce.n.4 e, a, +w o s u c-e4w ere. .i=:lwwm . r.d c A i. . . u,v - w e _, oam 1vr .. e ie v .n sua r

CAUTION 416

If an auccma:1c isola:1on of a particular syscas has occurred, do not at:empt
/

'
:o de-isola:e or restore the sysees until all available indications have been

checked and are found :o be normal.

For au:c=acic isola: ion of a particular valve group, verify all valves in

the grcup are closed by valve posi:icn indication and by noting confirming

process variables (such as zero flow). When all isola:1on valves in the

suspected broken system are closed, note that area sy=pec=s of high temper-
ature and radiacion decrease.

*I ;f there is a failure to ecmpletely isolate a suspected broken systes, : hen
i
'*

;
.

| go :o CCNT3 GENCY 12.

*| g a reactor scras occurs on high d:7vell pressure, then go :o 33A-2 "?ipe |*,

I

j 3reak ~nside ?rt=ary Contain=ent".

1, $ O ) b)1. 5 _ o.. . .
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3.2 Continuously monitor vessel water level using all available instrumentation
SBA-E

(Repeat 3.3.1 through 3.3.4 in S M :7.)

3.3 Control vessel level with available high pressure systems (feedwater, con-

control rod drive pumps, HPCI, RCIC). When the level approaches the high

level [8] trip [+38 inches] for feedwater, HPCI, and RCIC, take manual

control (if possible) of the high pressure syste=s to maintain level, and

to prevent trips of feedwater, HPCI, and RCIC. Restore to AUTOMATIC /
STANOBY mode (if possible) the systems which are not needed to maintain
level. Make frequent checks of level when systems are in the MANUAL mode.

If high pressure syste=s are unable to =aintain level, then go to CONTINGENCY #3.* *

CAUTION #9

Do not throccle HPCI and RCIC systems below turbine speeds which yield
acceptable continuous operation.

4 SUBSEQUENT OPERATOR ACTICNS

4.1 If,the break is successfully isolated, and reactor operation is unaffected,

then continue normal operation per the applicable Technical Specification
and procedures for equipment out of service.

4.2 I_f the isolation resulted in a reactor isolation and scram, then follow

applicable procedures for scram / isolation recovery [ procedure 1s].

4.3 I' vessel depressurization is necessary, then go to guidelines in S3A-2,
Section 4.2.

1An? - 0 ''1 '

-
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CONTINGENCY #2 ~.

FAILURE TO ISOLATE

_I,f the isolation valves fail to isolate the break on either automatic or =anualf

signal, then scras the reactor. Attempt to close the* failed isolation valve
=anually, or to isolate the suspected broken pipe with other valves. Initiate
the SBGTS, isolate and evacuate the reactor building. Go to Guideline 53A-3,

Section 3.2.

CAUTION 117

Do not dispatch personnel to an area of a suspected pipe break without
consideration of adverse enviroements.

1

>
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CONTINGENCY #3

INABILITY TO MAINTAIN LEVEL WITH HIGH PRESSURE SYSTEMS *

If the operator determines that vessel level cannot be =aintained by the high
pressure systems, then the operator must =anually initiate ADS (operator opens
the same valves that the ADS logic would open automatically) when the level

D un
reachesleveF[,I:nd:fc:: 21 in: 1 M ::cende f:: C/ 3 '.1;;'a - p:::: r: :.;t:::
:: Icr.. 1: :cl h

The operator should make all attempts to start the high pressure systems and
regain level before manually initiating ADS.

CAUTION #18

Do not manually initiate ADS unless it is confirmed that the low pressure
pumps (LPCS, LPCI] are running.

After ADS is manually initiated go to Guideline SBA-2, Section 4, " Subsequent
Operator Actions".

!

8 C .e sc n -sE u ~ m s A. % w, % m ;.

ii & n/A/acer +s. 43 y j.w -,e % ,,2 , p,y\m 42 N ^^k u d b AO* s lovld |p '% , ufvs as ,

L a. o&. _-

~
a /s -

* includes failure of high pressure systems

* w % e. p u f b A l% sh wld 6 s.s cW 4 gM M ou d o.r-

(tve\ W e$bwt is "al k % \ en\ ot M LA s fk - fess.s un,'

Gec 5 iml' 34 k +< ig .i
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Conclusions s

The guidelines reflect the conclusions of the analysis Section 3.1.1, which are
that there is only one i=ediate operator action needed to saintain core cooling,
and it is needed only for a degraded condition. In al=ost all cases the operator
actions are aimed at keeping the vessel from overfilling, or to sinimize con-
taicsent heat loads. The key operator actions are su=marized below for breaks
inside and outside the primary contai=ent.

,
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For Breaks Inside the Containment:

I= mediate Operator Actions

1. Verify automatic actions

2. Take reactor MODE switch out of RUN
3. Monitor water level

4. Control high pressure systems to prevent ~ overfilling the vessel

5. Verify low pressure system injection

Subsequent Operator Actions

1. Control low pressure systems to prevent overfilling the vessel

2. Keep the pool cool by using the =ain condenser or RHR as heat sinks, or

if necessary., depressurize the vessel to prevent later SRV discharge

into a hot pool

3. Control contai=sent pressure

4. Follow post-LOCA hydrogen control procedures

For 3reaks Outside the Primary Containment:

I= mediate Ocerator Actions are the same as for breaks inside the primary

containment except that 1) no action is required regarding the MODE switch,

and 2) no low pressure systems are expected to initiate.

Subsecuent Operator Actions are either normal operation, isolation recovery,

depressuri:ing the vessel for pool cooling considerations and maintaining
pool cooling.

In addition if no high pressure systems are available, then the operator
must manually initiate ADS.

These guidelines clearly de=onstrate that the small break accident does not

present a severe challenge to the 3'4R and that it can be automatically mitigated.

Even for severely degraded conditions (no high pressure systems available) the
operator has only to =anually initiate ADS to decrease vessel pressure so that

the low pressure systems keep the core cooled.

1,10} 10}
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3.1.1.3 Justification of Analysis M.e:heds
\

\
3.1.h3.1 Sna11 3reaks versus Large 3:eaks

\

\
Ina3k'd\themajordifferenes in the reactor system response to a large

\

break LOCA bersus a s=all break LOCA is the timing of events. .o new phenem-
N

ena are intro ced as the break size decreases. This enabl the sa=e LOCA

computer codes * :h essentially the same asst. ptions to b s.pplied for analy:-
\ing the full spect% s of break sizes and locations. Ta e (3.1.1.3 -1) is a

qualitative comparis'en of key LOCA parameters and :he . relative 1=per:ance
in a s=all break vers \ a large break LOCA.ug

N
3.1.1.3.2 SAFE Computer C'ede

3.1.1.3.2.1 Background

The analyses in Sectics 3.1.1.1.1 hav utili:ed the SAII comput.: progras :o
support :he development of operate :.delines and e=ergency precedures for

operator ::aining and actica duri;rg a small break LCCA. *he justification
\

esented belev.for using SAFI and not SAFI/RI7'00D is p:\

\
The najor dif ference between the SAFI and RITLOCC tedes is :he lack of codeling
coun:er current flow lis ing (CC7L) effects :he SAII code. SAFI also has

/ \
a less detailed nedeli:rg of the reac:cr gec=et:fc regions inside the core

\eshroud chan :he RITLOCD code. 'hese :vo effec:s,\as shet.n belov, are of
\

/

secondaryi=portandefordevelopingoperatorguidelhncsbecauseoftheirs=all
effacts on reac;c response :o a s=all break LCCA. $hus,SATIbyitselfis/

adequate for pe/rformingtheanalysesinSee:ica3.1.1.1\3. Also, REILOCD dces
/ \

not nedel :hh downcecer regi:n, which is the level neni:: red by the opera:Or.
\/

/
/
/

3.1.'. 342.2 3ypass Region
/

/
/

'hi nor=al precedure in running SAFI is :c l p :he cass and rell..e of :he.

/ \
bypass regien in: Region 2 which also centains the ac:ite core. .ts :he void

N

\)of-no 194'
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