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3.5.2.1 ANALYSIS TO DEMONSTRATE ADEOUATE CORE COOLING

The analysis presented in this section demonstrates the capability of the
BWR to maintain adequate core cooling, even under severely degraded conditions
resulting from multiple f ailures or operator errors, following a loss of
inventory either through a pipe break or through the safety relief valves.
This analysis is applicable to all events which can lead to loss of vessel
inventory such as a pipe break, a stuck open relief valve, loss of feedwater,
etc.

To be consistent with Section 3.1.1. , most of the analyses were performed using
a 0.1 ft2 break size. This break size causes a significant inventory depletion
which can lead to core uncovery. In addition, this break size is represen-

2 break size istative of the worst small break for most plants. The 0.1 ft
also smallenough to be within the capabilities of the high pressure systen -
while being large enough to demonstrate the differences between various break
locations and product lines.

3.5.2.1.1 ILPCS + ADS ONLY

3.5.2.1.1.1 LlQUID BREAKS
These cases show the response to a very small break LOCA with only 1

LPCS and the ADS system operating.

BWR/2 0.001 ft2 Suction Break Figure Group 3.5.2.1-1
BWR/4 0.001 ft2 Suction Break Figure Group 3.5.2.1-2

The following cases give a comparison of the results for the various
product lines in addition to showing the small break response.

BWR/2 0.1 ft2 Suction Break Figure Group 3.5.2.1-3
BWR/4 0.1 ft2 Suction Break Figure Group 3.5.2.1-4
BWR/6 0.1 ft2 Suction Break Figure Group 3.5.2.1-5
BWR/2 DBA Recirculation Break Figure Group 3.5.2.1-6
BWR/, DBA Suction Break Figure Group 3.5.2.1-7

3.5.2.1.1.2 STEAM BREAKS

These cases show the response to a steamline break inside the containment
with 1 LPCS operating.

BWR/2 0.1 ft2 Steamline Break Figure Group 3.5.2.1-8
BWR/4 0.1 ft2 Steamline Break Figure Group 3.5.2.1-9

These cases show the response for a steamline break outside the containment.

BWR/2 0.5 ft2 Outside Steamline Break Figure Group 3.5.2.1-10
BWR/4 0.5 ft2 Outside Steamline Break Figure Group 3.5.2.1-11

1549 001
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3.5.2.1.2 ILPCI + ADS ONLY

3.5.2.1.2.1 LIQUID BREAKS

The following case shows the response to a very small break LOCA with 1
LPCI and the ADS available.

BWR/4 0.001 ft2 Suction Break Figure Group 3.5.2.1-12.

These cases show the response for the two basic BWR configurations
with LPCI systems.

2 Suction Break Figure Group 3.5.2.1-13BWR/4 0.1 ft
""R/6 0.1 ft2 Suction Break Figure Group 3.5.2.1-14
nWR/4 CBA Suction Break Figure Group 3.5.2.1-15

3.5.2.1.2.2 STEAM BREAKS
This case shows an inside steamline break for comparison.

BWR/4 0.1 ft2 Steamline Break Figure Group 3.5.2.1-16

3.5.2.1.3 BATTERY FAILURE

(1 LPCI + 1LPCS + ADS Available)
These cases show the response with two systems operating and also form

part of the battery failure analysis.

3.5.2.1.3.1 LIQUID BREAKS

BWR/4 0.1 ft2 Suction Breaks Figure Group 3.5.2.1-17
BUR /6 0.1 ft2 Suction Breaks Figure Group 3.5.2.1-18

3.5.2.1.3.2. STEAM BREAKS

BWR/4 0.1 ft2 Inside Steam 11ne Break Figure Group 3.5.2.1-19
BWR/6 0.1 ft2 Inside Steamline Break Figure Group 3.5.2.1-20

1549 002
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3.5.2.1.4 LPCI DIVERSION

The following case is representative of the cases where some of the
One LPCI pump isLPCI flow is diverted to containment spray.

assumed available af ter diversion.

BWR/6 0.022 ft2 Core Spray Line Break Figure Group 3.5.2.1-21

3.5.2.1.5 FAILURE TO ACTUATE ADS

The following cases were analyzed to support the Guidelines for the case
where the ADS system was not initiated (by mulitiple failures or operator error) .
For these cases, the low pressure ECC systems (LPS) are assumed available
but unable to inject because the vessel pressure is too high. The effect
of allowing the recirculation pumps to remain running is also included
in this section. This section is intended to show approximately the time
available to initiate the ECCS without significant core heatup.

2 Suction Break W/lLPCS Fig. Group 3.5.2.1-22BWR/2 0.1 ft

BUR /6 0.1 ft2 Suction Break W/lLPCI Fig. Group 3.5.2.1-23
2 Suction Break W/lLPCI (Recirculation Pumps On) Fig. Group 3.5.2.1-24BWR/6 0.1 ft

BWR/6 0.1 ft2 Steanline Break W/lLPCI Fig. Group 3.5.2.1-25
BWR/6 Isolation Event W/LPS Fig. Group 3.5.2.1-26
BWR/6 Isolation Event W/LPS (Recirculation Pumps On) Fig. Group 3.5.2.1-27

MITIGATING ACTIONS

These cases support the operator guidelines for the above conditions of
ADS failure.

BWR/6 Isolation Event W/HPCS Fig. Group 3.5.2.1-28
BWR/2 Isolation Event W/ Isolation Condensars and ILPCS Fig. Group 3.5.2.1-29
BWR/6 Isolation Event W/llPCI,1 SRV OPEN* Fig. Group 3.5.2.1-30
BWR/6 Isolation Event W/lLPCI, 3 SRV's OPEN* Fig. Group 3.5.2.1-31
BWR/6 Isolation Event W/lLPCI, 5 SRV's OPEN* Fig. Group 3.5.2.1-32
BWR/6 Isolation Event W/lLPCI, 7 SRV's OPEN* Fig. Group 3.5.2.1-33

3.5.2.1.6 LOW PRESSURE SYSTEMS UNAVAILABLE

This analysis demonstrates the operator actions for a blowdown with the
low pressure ECCS unavailable. The purpose is to show the approximate
time available for the operator to repressurize the vessel and restart
the high pressure systems.

BWR/4 0.1 ft Suction Break W/HPCI, ADS @600 SEC Fig. Group 3.5.2.1-342

BWR/6 0.05 ft2 Suction Break W/HPCS, ADS @600 SEC Fig. Group 3.5.2.1-35
BWR/4 0.1 ft2 Suction Break W/RPCI,CLOSE ADS @ 1500 SEC Fig. Group 3.5.2.1-36
BWR/4 0.1 ft2 Suction Break W/HPCI,CLOSE ADS @ 4500 SEC Fig. Group 3.5.2.1-37

3.5.2.1.7 STUCK OPEN RELIEF VALVE
This section shows the system response to a stuck open relief valve. The
purpose is to show the approximate time available for operator action.
The ef fects of the mitigating actions are shown in previous sections.

BWR/4 Isolation Event W/SORV, NO ECCS Fig. Group 3.5.2.1-38
BWR/4 Isolation Event W/SORV AND ILPCI Fig. Group 3.5.2.1-39

*SRV's actuated at L1 plus 600 seconds 1549 003
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3.5.2.1.8 CONCLUSIONS

The analyses presented in this section show that adequate core cooling can be
maintained whenever the pressure vessel is depressurized and one low pres-
sure system is injecting. The analyses also show that the operator has con-
siderable time to restart systems that might have failed, prior to any signif-
icant core heatup. Additional analyses were performed for the extremely
unlikely conditions of the multiple failures of the following makeup systems:
HPCS, HPCI, LPCS, LPCI, RCIC, FW, IC, CRD and condensate pumps. Even for
these extremely degraded loss of inventory events,where no water make-up
systems are available, the operator has at least half an hour or more,before
any significant core heatup is expected. These conclusions are valid for any
loss of inventory event involving a small pipe break or isolation with loss
of inventory through the relief valves.

1549 004
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FIGURE 3.5.2.1 - 1.5 NATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.001 FT 2 SUCTION BREAK -

Willi ONE LPCS AVAILABLE.
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2FIGURE 3.5.2.1 - 3.6 TEMPERATURE VS TIME FOR A 0.10 FT SUCTION BREAK WITil ONE LPCS

AVAILABLE.
,

1.2 -

x10 i VESSEL TOP o I Efl0
2 FUEL

,

,

0.8

[I

N2'

C h

a i l i i i- q

1.L]
T WD 0. ll N

l- - %_ 2

CE -

T -

l.Ll-

-n G-
_

^ E
_

-o gj -

~

.a
N

-

~

''

O. LLuLLuttu - -2

0. 0.3 0.6 0.9 1. 2x10'
TIME (SEC)



BWR/2
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FIGURE 3.5.2.1 - 4.1 SYSTEM PRESSURE VS TIME FOR A 0.10 FT SUCTION BREAK Willi ONE LPCS
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FIGURE 3.5.2.1 - 4.5 NATURAL CIRCULATION FLOW RATE VS TIME FOR A 0.10 FT SUCTI0ff BREAK2
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flGURE 3.5.2.1 - S.2 WATER LEVEL VS TIME FOR A 0.10 FT2 SUCTION BREAK WITil ONE LPCS

AVAILABLE.

60. -

i LEVEL INSIDE SliROUD
2 LEVEL QUISIDE SHROUD

2 2 __
_

/
l'

11 0 . --

\ }'-i
n

i

/TI ,
LL 2
m --- -

~ . ,
- :__

Lij i

> 20. (,,

Ltj -

J - N BAF

r~

$ f_
.

-

-

*
CE

-

O Z -

x -

D -

O. LLLLLt_tLi snre 2

0. 0.3 0.6 0.9 1. 2x10
TIME (SEC)

.



BWFi/6-218
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FIGURE 3.5.2.1 - 5.5 flATURAL CIRCULATI0fi FLOW RATE VS Tlf1E FOR A 0.10 FT SUCTI0ff BREAK2
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flGURE 3.5.2.1 - S.6 TEMPERAluRE VS TIME FOR A 0.10 FT2 SUCTION BREAK WITil ONE LPCS
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FIGURE 3.5.2.1 - 6.2 WATER LEVEL VS TIME FOR A DBA SUCTI0fl BREAK WITil OflE LPCS
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FIGURE 3.5.2.1 - 6.3 SYSTEli FLOW RATES VS Til4E FOR A DBA SUCTION BREAK WITil ONE LPCS
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FIGURE 3.5.2.1 - 6.5
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BWR/4-218
' flGURE 3.5.2.1 - 9.1 SYSTEM PRESSURE VS TIME FOR A 0.10 FT STEAL 1LINE BREAK WITil ONE2
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2FIGURE 3.5.2.1 - 9.2 WATER LEVEL VS TIME FOR A 0.10 FT STEAMLINE BREAK WITil ONE LPCS
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f!GURE 3.S.2.1 - 11.8 QUALITY VS TIllE FOR A 0.50 FT OUISIDE STEAf!LillE BREAK LilTil O!1E

LPCS AVAILABLE. -
i a i 3_ 3 3______g-

i CullF
2 LOHEll PLEi1UM
3 BREAK

0.6

0.2
.

>_ _

l-
_

_$1 kt,~mm' ,ma,, m m u mimJC m 2 i 2 i . .u 23 i- CL_
tn -3

-

@O -

S -0. 2 LLLLI L1 1 L F ~'
N 0. 0.6 1.2 1.8 2.11=10

TIME (SEC)



'

BWR/L1-218
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FIGURE 3.5.2.1-22.3 SYSTEM FLOW RATES VS TillE FOR A 0.lFT2 SUCTION
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2FIGURE 3.5.2.1-23.8 QUALITY VS Til1E FOR A 0.1FT SUCTION

BREAK tilTil OflE LPCI AVAILABLE, ADS FAILURE
3 3 3 3 3 3}, __

3 ,

i EUHl:
2 LOWEB PLENUM
a UREAK

0.6 -
5 --

1

I

0.2 - -
--

_

>- _
i

|- -

,
,

>-<

I 2_ _ 1 2 1 2 f, 2. 11 2 1 2 1 2 1 2w s

t.n CL
A J

~

w O -

_

-

("
-0.2 J Li_ L i Li , m -2* 0. 1.5 3. 11 . 5 6.x10'

TIME (SEC)



.

BWH/6-218
2FIGURE 3.5.2.1-24.1 SYSTEll PRESSURE VS Title FOR A 0.lFT SUCTI0ff BREAK

111T11 ONE LPCI AVAILABLE, RECIRCULATI0fl PullPS Off

12 - - - - - - - __ __ _.. _

<

0.8 -

,

c,

C l '.
>--.

(D
Q_ ,
-

.

0. tl s

l.l J -

i
CC _

_J
{ - Vm - #-

' ' A_
m Lu

CT-
-

,

O_ -

e _

cm ,

~

I1 LJ -
m -2O. l i i

0. 1.5 3. 11 . 5 6. x10
TIME (SEC)



2
-

l
i

KO ,

A D F
mES

RP DU \
f

UO F 'l 1
if

U B 0

Ae
f P ORt

T 1O i l

- f i [- xI f
iSf

T0 t .

CI S 6UT ESA
L ED

82 U DITC S 2fR I
1

- STl.
I

2 C NU0E
I O- R

- A
,

6 -RE LL
~OL EE/ F3 VV-AH EL EE1

I
lW iA LL i

TV
B A

i 2 5
2

S
VI

C .

LP 1
1

EL
V
EE

l
L f

O
R lE i
TT

-
AI

W1
1

2

2
.

9
2 '~---

^1 . .
.

5 i^p
32 )

C2

3 E
-E SR

U
G (
I

F

i

E
M2

I

5-
I

.

_1
L_i

1_
1_

1_

W !_
1_
l

- I

-
I - - _.

,

1

, - _ ~ -

0. . .

O 0 0 ]
[G 21

1

|L '- I_ i { J_mf
' - pCZ- _E

l

l

&A e



i

BWR/6-2]B,
,

2FIGURE 2. 5. 2.1 -2'4. 3 SYSTEll FL0tl RATES VS TIf1E FOR A 0.1FT SUCTI0ff BREAK
WITil OriE LPCI AVAILABLE, RECIRCULATION PurlPS Off

1.5
x10' s i FEl.IlHRIER,

l 2 BCIC
! 3 LPCI

9 LPCS
s SRV

1. --

(_)
L t.J

(n
N
X
CD
_1
s_,

I

l.t l 0.5 - -

I-- -

CL -

fE _

3 3

cn-s<
-

t f
mEJ

-~

f
'

__1
-

~ L1_ } jg

Jd 'N

A_u N i D1 i s o_ s- < > s -2

_

O. I 1 LLRl_lJ_tti sus i s. o 4 i i s o
O. 1.5 3. 11 . 5 G. x10'

TIME (SEC)



2
2

-

r 3~
i

i

O
K ~

mAS =EP '
R1 0f

BU
P 1

Ofl -
iN x

- , 2
.

0I 6TI
CT
UA

8 SL i

U -2 C .1
TR EfI2 - Nl C
.E I

- 0R -L6 A , - M K 3

2E - n A/ RL
OB ESEH FA I DRL
EI SRB iW 1 Al

B I V
TA i2 3 5
SI .

VC - l
lP

SL
E 3
TE 2
AN
RO
l it l -0T _

-
i

Ll
Fl I

4
24

-2
- 4- .

1

2 i

3.
)

3
5 C

E3

SE
R
U (
G 2
I 3
F

i E
M

, I

5.T
A

1

a

i

i

i

i

t-

-
i

i

2

-
-

_
t

i

-

' .' I

'O. . .

0 0 0 00 0 0
G 21

t

Jjn F]L J_ m u Cr ~E,Jl
I. _ E X3 -

.

iLl _ f l( I

.u> <".



BWH/G-218
I

FIGURE 3.5.2.1-19.5
flA10RAL CIRCULATION l' LOW RATE VS TlHE FOR A 0.lFT2 SUCT10?1

IL - --

BREAK WITil OflE LPCI AVAILABLE, RECIRCULATI0fl PUf1PS Off

x10' i NAT CIBC THRU JEF PUMP

i

ti ,-

o
LLI
(n
'x
x i

U3
'

_1
m

' ' ' ' ' '
1'd 0- '

i1 _
,If C- '

CE
CC

-Z
u, E)

-

i

* ~1
* Li-.
-

$ _it , i i i i_ i i i i WE -2

0. 1.5 3. 11 . 5 6.x10'
TIME (SEC)



) !I | (l |
n.- i i r- / ., ,

i .
-

. ,

i FIGURE 3.5.2.1-2'i 6 A TEf!PERATURdVS TillE FOR A 0.1FT2 SUCTION BREAK I

Hlill OriE LPCI AVAILABLE, RECIRCULATION PullPS ON
| i3'

RVG6NDNODE|3J3
=10 i

* TEMPERATURE ESTIMATED BASED ON CilASTE CALCULATION
.

.
.

i

,

U_ . ,

4 i

Q | *

'

:J 2. - .- -- - - -
'

a i' .
t i

I

i
-

! i
i

o
i-- -

|

O
a- }, . _ _ ._ . . . . _ _ -

_J -

o -

_

% /

rf F
-, _

_

m .{ -

4 -

m
-

0 0. i i i i
~

I i LLI - EP' *
2* 0. 1.5 3. 4.5 6. x 10-

7
-

. c c. 7 s . :

-- . . .



. . !* 1 {|!

"
-

-

'N 'N O "KO I
A TES AF RP I

_'0
1

B.U Uf

CNP L 1O A xNI

TO 3 C .

CI 6EUT E T6.SA SL D A/ 2 U O l
l

TC
FR N C

R. m.l.
I

C N
,

0E J O
R N D- :. A

U._
E,

SRE
- AOL

FB B
A -

EL D
. : 3 E1

I

,< l A H Ti

TV A
A M

S I 5i

VI T
I

iC S
.

fP E _t
RL
U E

RT4Af U
RO T
E A

_P1 R1 *
1 E .

!

csv
f

f1 P

_
-

T1 M .
1

T _ q- t.
E _

* gi
?

b o ,,v
6 'v;

4
2 ci

0a_-
1

s

3.

2 _
5 -.

3 -

- ,

E TiR
U -
G - 1
I

F
[F

S.i' . i |

;
s

- Ll'

L
i

i

l

J

L
i

_~
i

- - - - _ _.
0

. ..) O3c .
1

q

3 I _j_
.

L- EE
]

. i_ i a
_ . J

i
. ,. '.

L . .LI . .

s
. Ls< eo. n..
.



. 2
-

f
f

11 O
T
1 S
1 P1

1
f

=KU
AP
E

'0Rff
BO

I 1

' i z '
.

ff T x
0A
I L 6-TU
CC
UR M

8 USI
C

~
AE N1 R l ER f

2 ELO ,
FE MP- L
EB OB it lA Elf

I L
TI NEV SV

A HW
OOI VA

W DL
~YI

PCB LP
AL

i 2
l

~ 5
l .

iE 1
l l 1
t r

EO
i

,

7

9
2

-
1

-
.

2

5 i

3 2
_

E -
_

.
R 3

o
U )G
I CF

E
S

' i (

),

\ E
,' M

- - 5 T
I

.
- j W- i

- t
- 1

-

- i

i

2 -

1

L
L

- L
- L
-

L- J -- _ - [ ~ - .

0. . .

0 0 0 00 0 0
6 21

1

xCnJ_NZ|_
J O _ L i_ ;-C ;ZtaCm

- _. -
>C -

- n e mNt



2 2
-3

t
t

l O
i I
TS
l P1

-
i
l r

u
KP '
A l 0Et
R0 - 1

B1
i I #

T _ - - 2 .

NA
OL 6

UI

TC M
8 CR

UI U 1

SC N1 E
AR 3 E

2 L
R , POE
FL

6 B RKEA 2EER/ l Ll

RWEiI
i
i

TA OORV

W SA CLB IV

B I

YC i2 a 5TP 3 -

I L .

L t
LAE

Ur l

QO
?

8 I

9
1 3

-
1

.

2

5 I l t i
l

i

-3
.

E
R 3_

U )
G

3, CI

F 3 E1

S
(

-

2

1

E
M

3
I

5 I
.

1

2 i

,
I

i

i

i

L3

L
L

3 L
2

i
,

- f L
- _ _ _ [m_ - --

. .

6 2 20-

. . .

0 0 0
-

> l - |T_gC3- - -

C_

~ ^m ~w0
0



| N^)| 1/ | 1 ) .)
'

2flGURE 3.5.2.1-25.1 SYSTEli PRESSURE VS TillE FOR A 0.lFT STEM 1LINE
BREAK 111111 ONE LPCI AVAILABLE, f.DS FAILURE

g )

I~
_ _ . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ . __ . . _ _ . _ _ . . _ . _ _ _ _ _ _ _ _ _ . . _ . . _ _ . _ . _ _ . _ _ . _ . . _ . _ . . . _ . . _ _ _ . _ _ _ _ _ _ _ _ .

x1 ' STSll Il Pill SSIII l--

Li

g,g _ _ _ _ _ _ . ___ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i

,

i 11
> .a

t6) i
11
- . ,

g , l[ . _ . . . _ _ _ _ .

I'] '

W
rf ~.,. ~ ~n
( )

~''''3U~)
~

h [E|~
_ T-

\

_

@ t

c [], _. l _1. . l ._ I _L. l _ . l_ l._1_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ . _

_ _ _ _ _3

!.al E -2

U. l.b 3. 11 . 5 G. x10

TIME (SEO



L

n
I

,
-

: t

|WW - w= g < ='
i

-

3~Ja : = ;=: "g i %
< _

- I
1, -1,E~ ::= _$ ,i

| I' w

-
w6 ',

-

>= - e

dN I \ gc ~
N < ' ', i | C

|>= L- j i

r

6 .
-e -y .t- m

' _ ~ ' ' ,v. =J
O CD '~,< en<a u -n ,

\ e& ''W | ||'

: O> - . s
>we '/

|
, ,'

\ q' .u_- . - _

i !x =u __ i
= c- I

1 I>>__
i *

,

!i

7 me __
i>. i-

|rm O s

~ y= I N ;LO~ " *
,

> >- .

W" I | | | I -

J= i , ,
-

'cw I

we i, .
>= w i'<M f
3 C3 i

! mf -/
| |'j / |

,
'

/
! /~

m :
N

8 |
- i

. *

| ! - ,/N
,. ~. .

i / mt-

| ! /
^M

$ '

s ; w
_ .

, ; , e)Vsw j

4 /
-

! {
l N

! l4

! '
ii
-

,

.

--

I ,, 'A
|

r :-< -

! _7 !J''

i
-

"/ i! i

, m
j ! l

! .

| -'
/

/ "

'

r
F,

i i
f -

4 -

!i
.

w ! ( | h| g

.O. . .

-I O C C
- r na

, s - .-- ;
,- , .,,

M

.~> \_ w__' -- '
e ,w m

y4 a

1549 200



|3W| $/() - ? l f:l

2FIGURE 3.5.2.1-25.3 SYSTEll FLO!! RATES VS TillE FOR A 0.lFT STEAllLillE
BREAK 1J1T11 OflE LPCI AVAILABLE. ADS FA ;LilRE

1',;(j / i l I I IIHfril Il
2 |11.' I t :

l11'la

'i Ift:S

s SilV

1, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _
, . ,

t)
11 1
U)

s

.

1.1 'l

i
m

iI | 0.3 - - - - - - - -- - - - - -- - ----- '
'

| - -

tI _

ll_ _

/-

cn . :
*O ~

__l
~

fN l.l . '
i

| [ ^o

U. L. u a o __|_ii_Liat. i a i a i a J i a
_ . _

p o_ _ u E_m i -am

0. 1.5 3. 11 . 5 6. xl u'
IlME (SEC)



|_.Ndfl/I)~. |0
2flGURE 3.5.2.1-25.4 FLOW RATES VS Til1E FOR A 0.1FT STEAL 1LINE

BREAK WITil ONE LPCI AVAILABLE, ADS FAILURE
L;l.lU . - -- -

- - - -- - - - - -- --- -- - - - - - - - --- - ----

i :ill IIMl_ INI.
2 t ill:i

13131 llKa

I

| { { j(J _ -__ __._._____.__ __._ __ _ . , _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ ._ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _

i_ _)

Ii I

4i I

.'

.

III i

.I ,

.,

i i j ;;(jj), _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _

L,' Nx
-

unfi - 'x
'A '-._3__g-| - t

_3

fx.4-__ . __,.x
3N N/ Nco

tJ . '_1. l ? t_i_ .l_lJ i _J _a_ i > i a i 2 i > 2 m i 4N
ll. 1.5 3. 11 . 5 fi. x10'

I I Ml_ (SEC)



HHli/h .71[l
f!GURE 3.5.2.1-25.5 flATURAL CIRCULAT!0ft TL0tl RATE VS TIftE FOR A 0.lFT2

STEN 1LINE BREAK lilTil OflE LPCI .AVAILABLE, ADS FAILURE

,;f)b i NfH EIf3E IItilU _lF I PilMP,

.

I

,_ |j _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - _ - - - - - - _ - - - - ---- _-_ -

1 >

l.l l
i_;

N

'

I

(f. )
I

.

I

'AA----^rkl---' -- -

' ' ' ' 'Ii I 0. - -

'I -

(I_.. _

-

-

u,EJ
~

A __l
'

* LL
rv

11. _ L _ l . l __ I | _ L.1 -_1._ L _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ --

G. x10'
m -2

0. l.5 3. 11 . 5

TIME (SEC)



'
3, ('

c1, o m .. i,, !4

FIGURE 3.5.2.1-25.6IN TEllPERATURE*VS TillE FOR A 0.1FT2 STEAL 1LINE
*

BREAK WITil ONE LPCI AVAILABLE, ADS FAILURE ,

3.
iRVGBUNDNODEj3

2
=10

*TE!!PERATURE ESTHIATED BASED ON CIIASTE CALCULATION :
;

I
;

u_
'

Q s
~

UJ 2.
O /

I

| I*

1<

ct I

X- i.

UJ i

F-

O !
-

CE 1.
_a _

,

LJ _

-
-

y
tn -

-u_ i-

3
e uJ

_ i

Q._
-

N -

O -

'~

IiI i S= '' -*0. i i i i

O. 1.5 3. 11 . 5 6. x10'
T I:',E -SECCNDS

.



.

'

213 BWR/t4
I 2flGURE 3.5.2.1-25.6 R TEllPERATURE VS TillE FOR A 0.1FT STEAL 1LINE

l BREAK WITil ONE LPCI AVAILADLE, ADS FAILURE

3.
x10 i HOT DUND NODE 32

* TEMPERATURE ESTDtATED BASED ON CilASTE CALCULATION

Lt . /
4

LD /
Lu 2. '

i o .

I ,

!

n..
.-

. - -

LU
F-

Oi

i E 1. -

_.J -

LJ _

'f.

. o_ -

m -

-

-

N .

Oi 0. b t i i i i i m2 ..

O. 1.5 3. 11 . 5 6.=10'
TIMi:-S EUNOS



|$hIl/l5 , } O

flGURE 3.5.2.1-25.7 EillilALPY VS TIME FOR A 0.1FT2 STEAi!LillE
BREAK 111T11 Of4E LPCI AVAILABLE, ADS FAILURE

ggg), . . _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ - _ _ - - - - _ - -- --- -- - -- --

i lit 1H Mt'O MI.li
2 L O WI Il l'I.l. N U M

x

'N
N

N
\;)
N'

x.i
[g gg, . _ _ _ _ _ _ _ _ . _ - _ _ _ - - - - -- Z't - uW2_,

'

"% p p'vvvw
(I I

.

I
1

. i

.)
|-

-

(11
%./

200. --
- -

>- _ i

(1 -

l
t i;.

.

,ie-

$E --

U
Ie . E, ma
.- - N

N li 1 -

}
CD :

&
i

() , _ 1_._1....l..I _ l _ l_.1-_.1 L --- - --
____..

6. "10'
__ m -2

O. 1.5 3. 11.5

IlME (SEC)



liHlie'h-.L'l0
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FIGURE 3.5.2.1-28.6 IEl1PERATURE VS TillE FOR AN ISOLATION
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FIGURE 3.5.2.1-28.7 ENTilALPY VS TillE FOR ANISOLATI0ff
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FIGURE 3.5.2.1-28.8 QUALITV VS TIME FOR A;lISOLATION
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BWR/6-218
FIGURE 3.5.2.1 30 .1 SYSTEf1 PRESSllRE VS Til1E F9R Aff ISOLATION tilTil ONE LPCI AVAILACLE, WlE
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FIGURE 3.5.2.1-30.5 flATURAL CIRCULAT10fl FLO!1 RATE VS Tl!!E FOR AN ISOLATION WITil ONE LPCI
AVAILABLE, OrlE RELIEF VALVE OPEli AT 600 SEC0 fids.
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FIGURE 3.5.2.1 30.7 ENTilALPY VS TiltE FOR AN ISOLATI0fl WITil OflE LPCI AVAILABLE, ONE RELIEF
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FIGURE 3.5.2.1-31.2 ilATER LEVEL VS Til1E FOR AN ISOLATION 111T11 ONE LPCI AVAILABLE, T'IREE

RELIEF VALVES OPEN AT 600 SECONDS AFTER | 1.
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FIGURE 3.5.2.1 38.6 TE!!PERAltlRE VS TillE FOR AN ISOLATION WITil ONE LPCI AVAILABLE, TilREE

REl.lEF VALVES OPEN AT 600 SEC0!!DS APIER Lt.
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flGURE 3.5.2.1-32.2 WATER LEVEL VS TI!1E FOR All ISOLATION WITil DNE LPCI AVAILABLE, flVE
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FIGURE 3.5.2.1 34.6 TE!!PERATURE VS TI:1E FOR A 0.01 FT* SUCTION BREAK WITilotJLyllPCI AVAILABLE,

ACS AT 600 SECONDS.
'

yg _ - _ . _ .

i VESSEL TOP e I ERD
'2 FUEL

i I

i !
e ! i

|
*

4
1 |
'

IAcoo - -- - - - -

2
~~~~ '~~

.

i'

LL |

L3
ttJ

t]
m

t.1J '

IC
3nm __ ._. 2 -. . . -

|- - t

CE -

tr -

tu
tl_-

'i i i i
[ LU _

2o -&
u

-

N -

II I I ' - -
* -2r 0. I I

0. 1.5 3. Lt . 5 6. x10'

TIME (SEC)
,



|~$bfl,/!| , | f)
flGURE 3.5.2.1 'A't.7 EllTilALPY VS TI'1E FOR A 0'.01 FT2 SUCT10fl BREAK 111111(tJLy llPCI AVAILALLE,

ADS AT 600 SEC0flDS.

i,tg i, -._.-__. _ _ _ _ . _ _ ___.._._ ___._.__._ ._._ _ . . _ _ _ ._ ___ _ _.___ _ _ _ _ _ _ _ _ _ .

i llflHill 11tli 11
2 l.tJWl.li l'1 1.NllM

.

U

l

Illj[], --. - - - - _ . _ _
__

b
'

ff1

.I
'

Is

..

I N 2
111 Ni

,,ct)U. - - - - - W z i - --- - 2 - -- i
. - _y - ----.2.- - i ___2 _i._

11. _

|

Cl-

tn il
u |-

-

% .:' '

lIl

N
w |

( ) . , _1_ l ._ l _ i _ l_ l_ I __ l ._.l __
_ _ . _ . . . _ _ _ _

_. __ ___ _ mt r -2

11. l.5 3. 11.5 ti.x10'
f I MI: (SEE)



l.lH| $/ll .~' l il
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FIGURE 3.5.2.1-35.1 SYSTEM PRESSURE VS TIME FOR A 0.05 FT2 SUCT10ti SREAK WITil DNiyllPCSAVAIL /.3tE, ADS AT 600 SEC0flDS
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FIGURE 3.5.2.1-35.5 NATURAL CIRCllLATION FLOW RATE VS TillE FOR A 0.05 FT' SUCTION BREAK L11T11

m)L'JilPCS AVAILABLE, ADS AT 600 SEC'HIDS.

8.
x10' ' i NAT CIRC THRU JET PUMP

I

ll .-

U
1L1
Cn
N
T- '

,
. ii!i !!!! Li l''!g ,

i

._1 ,

i
'

i i i i ii i t 's" i- ,_ uq t t

- -

w%M4w ,a 1,

E
>

$ ~I
~

e o -

_1
-

N lt.
~

co -

en
||

_. L} 'O .
'| | 1 | 1

0.G 1.2 1.8 2. tix10
TIME (SEO



BWB/6-218
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AVAILABLE, ADS AT 600 SEC0tlDS.
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FIGURE 3.5.2.1 35.7 ENIllALPY VS TiliE FOR A 0.05 FT SUCTION llREAK WITil OJty llPCS AVAILAllLE,

ADS AT 600 SECONDS.
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BWR/6-218
FIGURE 3.5.2.13G.8 QUALITY VS TIME FOR A 0.05 FT2 SUCTIOft IIREAK HITil OxytiPCS AVAILABLE,

ADS AT 600 SEC0tlDS.
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BWR/l-l-?1B
FIGURE 3.S.2.1-37.1 SYSTEft PRESSilRE VS Tl!!E FOR A 0.01 FT' SilCTIOi! IIREAK HITil Dity llPCI

AVAILABLE, ADS VALVES OPEN AT 600, CLOSE AT 4500 SEC0! IDS.
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FIGURE 3.5.2.1 D.6 TEMPERATURE VS TIttE FOR A 0.01 FT' SUCTI0tl BREAK WITilOJLy llPCI AVAILABLE,
ADS VALVES OPEN AT 600, CLOSE AT 4500 SEC0flDS.
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