2
10

- .
B - =]
- -

-
=]
kN

Nuclear Power (Fraction of Nominal)

o

[l ] ] 1 1 [l 1 i ] 1

<

2 k)
Time (seconds)

INDIAN POINT UNIT No. 3

UNCONTROLLED RCCA BANK WITHDRAWAL

FROM A SUBCRITICAL CONDITION
NUCLEAR POWER VERSUS TIME

UFSAR FIGURE 14.1-2

REV. No. 01




Avg. Chonnel Heat Flux (Fraction of Nominal)

L R u
e T 1T T 1 LA B R |

o

10 15
Time (seconds)

INDIAN POINT UNIT No. 3

UNCONTROLLED RCCA BANK WITHDRAWAL

FROM A SUBCRITICAL CONDITION
AVERAGE HEAT FLUX VERSUS TIME

UFSAR FIGURE 14.1-3

REV. No. 01




Temperature (Deg. F)

1 T LI |

LI | LR

AN
\
\

Fuel Average\\ \

- ——————
--------

1 [ '} 1 1
T )

10 1
Time {seconds)

INDIAN POINT UNIT No. 3

UNCONTROLLED RCCA BANK WITHDRAWAL
FROM A SUBCRITICAL CONDITION
HOT SPOT FUEL AND CLAD
TEMPERATURES VERSUS TIME

UFSAR FIGURE 14.1-4 |REV. No. 01




Nuclear Power {Fraction of Nominal)

L 'l A | 1

1 i L L | | -] i B R A i yy '

)

5

10 15
Time (Seconds)

2

INDIAN POINT UNIT No. 3

NUCLEAR POWER TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-5

REV. No. 01




Core Heat Flux (Fraction of Neminal)

i —] 1 1 1 Lt L 4 i ) | IS S DU W
| T

o

5

10 15 2

INDIAN POINT UNIT No. 3

CORE HEAT FLUX TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-6

REV. No. 01




Pressurizer Pressure {psia)

2400

1800

1 1 1 1 } 1 1 1 ] : (] 1 1 ] : [ L 1 1
5 i0 15 20
Time (Seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE TRANSIENT FOR AN

UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-7 |REV. No. 01




Pressurizer Water Volume (Cubic Feet) .

1000

Time (Seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER WATER VOLUME TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1—-8 |REV. No. 01




Vessel Average Temperature (Degrees F)

[ [] L 1 1 1 | S | L L 1 '} L Ll ¢ L ]
T

5 10 15 2
Time (Seconds)

INDIAN POINT UNIT No. 3

CORE AVERAGE WATER TEMPERATURE TRANSIENT FOR
AN UNCONTROLLED RCCA BANK WITHDRAWAL

FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-9 |REV. No. 01




DNB Ratio

INDIAN POINT UNIT No. 3

DNB RATIO VERSUS TIME FOR AN

UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 66PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-10 [REV. No. 02




Nuclear Pewer (Fraction of Nominal)

)
.
5
-
5

.

i | 1 [] (- LI 3 1 | S T ] L [ T | i i el ('l L
)

) 2 P’y @ - 100 120
Time (Seconds)

INDIAN POINT UNIT No. 3

NUCLEAR POWER TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-11 |REV. No. 01




Nuclear Power (Fraction of Nominal)

[_—/"-’/’j
'_

.

L

_

i 1 _= 1 1 : L L I:'L 1 A A i 1 I | i L
0 2 0 [ 100 120
Time (Seconds)

1
$—
a

INDIAN POINT UNIT No. 3

CORE HEAT FLUX TRANSIENT FOR AN

UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-12 |REV. No. 01




Pressurizer Pressure {psia)

2400

7300 -+
o4
7100 +

2000

2 4 80 & 100
Time (Seconds)

120

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-13

REV. No. 01




Pressurizer Water Volume (Cubic Feet)

1400

1%0 -

1000 +

20

4 80 & 100 120
Time (Seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER WATER VOLUME TRANSIENT FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-14 |REV. No. 01




Vesse! Average Temperature (Degrees F)

lII}JJLIIlIIIIJlﬁLJlLIJL

)

2 Q 3 a 100 12
Time (Seconds)

INDIAN POINT UNIT No. 3

CORE AVERAGE WATER TEMPERATURE TRANSIENT FOR
AN UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-15 |REV. No. 01




DNB Ratio

(-]
'l

(%]
&

-~
L
F L 3 UL LI 2L N LR I

Time (seconds)

9 20 40 60 8¢ 100 120

INDIAN POINT UNIT No. 3

DNB RATIO VERSUS TIME FOR AN
UNCONTROLLED RCCA BANK WITHDRAWAL
FROM FULL POWER WITH MINIMUM REACTIVITY
FEEDBACK. 1 PCM/SEC WITHDRAWAL RATE

UFSAR FIGURE 14.1-16

REV. No. 02




Minimgm feedbnck
""""" Moximum Feedbacw

Minimum DNBR

OTDT TRIP OTDT TRIP HIGH NEUTRON FLUX TRIF

0 i 10 10 10
Reactivity Addition Rate {pcm/sec)

INDIAN POINT UNIT No. 3

MINIMUM DNBR VERSUS REACTIVITY INSERTION
RATE FOR AN UNCONTROLLED RCA BANK
WITHDRAWAL FROM FULL POWER

UFSAR FIGURE 14.1—-17 |REV. No. 02




Minimum DNBR

Minimum
Aax:imum

Ffeedbock
Feedbacok

Ll

OTDT TRIP
HIGH NEUTRON FLUX TRIP

13 10| 15 10
Reactivity Addition Rate {pcm/sec)

INDIAN POINT UNIT No. 3

MINIMUM DNBR VERSUS REACTIVITY INSERTION
RATE FOR AN UNCONTROLLED RCA BANK
WITHDRAWAL FROM 60% POWER

UFSAR FIGURE 14.1-18 [REV. No. 02




oot e Min%mum :eedbr::cjx
----- Maximum Faedback

yuE o FET

OTODY TRIP

i
L) LI

Mimimum DNBR

OTDT TRIP

HIGH NEUTRON FLUX TRIP

1 B R i I N : i L el
4 T

10 10 0 10 10
Reactivity Addition Rate (pem/sec)

INDIAN POINT UNIT No. 3

MINIMUM DNBR VERSUS REACTIVITY INSERTION

RATE FOR AN UNCONTROLLED RCA BANK
WITHDRAWAL FROM 10% POWER

UFSAR FIGURE 14.1-19 |REV. No. 02




Nucleor Powsr (Fraction of Nominal)

Core Haot Flux (Fraction of Nomina)
-

...................

10
Time (seconds)

5
T

E S
1
T

S

T NN R T OV SN A S Y U T T T S

Tirne (Isﬂeomnds) = =

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
NUCLEAR POWER AND CORE HEAT FLUX FOR
DROPPED RCCA WORTH OF 400 PCM AT BOL

(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-20 |REV. No. 01




N
-t

B
ol
—t=

Core Average Tempersture {ieg F)
|

[ W T T Y N T N N T Y R S - -

")
Tinse {seconds)

|
S
vt

1
T

:
E

Yaaan! Iolet Temperoburs (Deg F)
. .

&
g

IR SO W S WY SR S TR T T R N SO S S S

Trse {seconds)

3
L

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
CORE AVERAGE AND VESSEL INLET TEMPERATURE FOR
DROPPED RCCA WORTH OF 400 PCM AT BOL
(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-21 |REV. No. 01




Preasurizer Preesure (paic)

10
Tims (ssconds)

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
PRESSURIZER PRESSURE FOR
DROPPED RCCA WORTH OF 400 PCM AT BOL
(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-22 |REV. No. 01




Nucleor Powar (Froction of Nominof)

Core Heat Alux (Fraction of Nomind)

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
NUCLEAR POWER AND CORE HEAT FLUX FOR
DROPPED RCCA WORTH OF 400 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-23 |REV. No. 01




I 1
+ Y

Cora Mwrage Tempersture (Dag F)

%

Yasaol Inlek Temparnture (Deg F}
#

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL

CORE AVERAGE AND VESSEL INLET TEMPERATURE FOR
DROPPED RCCA WORTH OF 400 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-24 |REV. No. 01




Praswurizsr Prassure (paic)
4

B
T T T T

PYRE W W RN TR TN T WA WY SN SN PR SN SN WY W Y 1

=
Tine (neconds)

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
PRESSURIZER PRESSURE FOR
DROPPED RCCA WORTH OF 400 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-25 |REV. No. 01




S

-
(3
Fi

-
i
™ T T

»
4
T

Nuckear Powsr (Fraction of Nominal)
-
-

Core Haot Flux (Fraction of Norrina)

) .b ' S
Time {scconds)
H:t/¥
J
g
ad
.
[
. .

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
NUCLEAR POWER AND CORE HEAT FLUX FOR
DROPPED RCCA WORTH OF 200 PCM AT BOL

(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-26 |REV. No. 01




Core Average Tamperature (Teg F)

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL

CORE AVERAGE AND VESSEL INLET TEMPERATURE FOR
DROPPED RCCA WORTH OF 200 PCM AT BOL
(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-27

REV. No. 01




Pressurizer Framsire (peia)
P

Time ('s(:conds} o »

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH MANUAL ROD CONTROL
PRESSURIZER PRESSURE FOR
DROPPED RCCA WORTH OF 200 PCM AT BOL
(SMALL NEGATIVE MTC)

UFSAR FIGURE 14.1-28 |REV. No. 01




Nuslzar Pawsr {Frastion of Nominol)
»

[ T S T T 2 T NN T N TR Y Y U N S T N

Twe {seconds)

- - o
L I

-
_—
=TT

Cors Heat Fux (Fracon of Narsinal)
£ Y

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH AUTOMATIC ROD CONTROL
NUCLEAR POWER AND CORE HEAT FLUX FOR
DROPPED RCCA WORTH OF 200 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-29 |REV. No. 01




Cors Averoga Tamperature (Oeg F)
a B

Time (:mn&)

Veess Inlet Temperatura (Dag F)

| WA TN TN O S T SO T T |

Time {;ewnds)

0

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH AUTOMATIC ROD CONTROL
CORE AVERAGE AND VESSEL INLET TEMPERATURE FOR
DROPPED RCCA WORTH OF 200 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-30

REV. No. 01




Pragsurizer Prousra (pefa)

Jod ':h 1 i
Time (seconds)

INDIAN POINT UNIT No. 3

DROPPED ROD TRANSIENT WITH AUTOMATIC ROD CONTROL
PRESSURIZER PRESSURE FOR
DROPPED RCCA WORTH OF 200 PCM AT EOL

(LARGE NEGATIVE MTC)

UFSAR FIGURE 14.1-31

REV. No. 01




Nuclear Power (Fraction of Nominal)

~

—

=Trrevrrrrirriyrrerryrrienrtw

iyt
ot
m-
=3

Time (seconds)

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR PARTIAL LOSS OF FLOW

FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-44 |REV. No. 01




P }—

R -

2 2300 +
| S L_

g L

s =

$ =

& 220 -1{

> »

N N

[ —

g -

@ 2100 +

L T

D_ -

m L ] 1 'l L - 1 AL 1 1 1 L ) - | A | . L 1 A | -
0 2 4 6 8 10

Time (seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE FOR PARTIAL LOSS OF FLOW

FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-45 |REV. No. 01




8

LALELULELL L R LUy UL

Total Core Inlet Flow (ft3/sec)

[ (] L /N N B N ] I 1 (]

3
E

| =~
o=

Time (seconds)

INDIAN POINT UNIT No. 3

TOTAL CORE FLOW FOR PARTIAL LOSS OF FLOW

FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-46 |REV. No. 01




Foulted Loop Volumetric Flow {Fraction of Nomindl)

-
N

—
|

(=g

<

] :

Time (seconds)

INDIAN POINT UNIT No. 3

FAULTED LOOP FLOW FOR PARTIAL LOSS OF FLOW

FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-47 |REV. No.

01




Heat Flux (Fraction of Nominal)

ES
1
rrrrrr1rerqyyririih

=

[ }
i B 8 10
Time (seconds)

INDIAN POINT UNIT No. 3

HEAT FLUX FOR PARTIAL LOSS OF FLOW
FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-48 |REV. No. 01




DNBR

LU L L LU

o

(7]
1

N
ol

-

LI UBLBL)

1 v ¢ v 1 1 & ¢ 1 1

ST T

i +
Time (seconds

1

INDIAN POINT UNIT No. 3

DNBR FOR PARTIAL LOSS OF FLOW

FOUR LOOPS IN OPERATION
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.1-49

REV. No. 01




Nuclear Power (Fraction of Nominal)

[ =1

) ; :
4 8 8 10

Time (seconds)

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR COMPLETE LOSS OF FLOW

UNDERVOLTAGE
FOUR LOOPS IN OPERATION
FOUR PUMPS COASTING DOWN

UFSAR FIGURE 14.1-50 |REV. No.

01




Nuclear Power (Fraction of Nominal)

1 [ Il L I3

ST T T

) :
Time (seconds)

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR COMPLETE LOSS OF FLOW

UNDERFREQUENCY
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-50A

REV. No. 01




Pressurizer Pressure (psia)

2400

N

[#7)

(=]

o
[

2200

2100

2000

T T T T T 7T 17T 71T T T T1TrrrTrT T T

<

ime (seconds)

e |

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE FOR COMPLETE LOSS OF FLOW
UNDERVOLTAGE
FOUR LOOPS IN OPERATION
FOUR PUMPS COASTING DOWN

UFSAR FIGURE 14.1-51 |REV. No. 01




Pressurizer Pregsure (psia)

~N

-

8
|

2400

g

;

g

ST T T 77

5
|

-

1 1 - ]': | I A [] _: 1 1 N 1 1
4 6 13 10
Time (seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE FOR COMPLETE LOSS OF FLOW

UNDERFREQUENCY
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-51A|REV. No. 01




Total Core Inlet Flow (ft3/sec)

[=,] =~
& 8 8 8

8

L
rryrrryr T rrrrrerrerTred

&
S

(=}

Time (seconds)

INDIAN POINT UNIT No. 3

TOTAL CORE FLOW FOR COMPLETE LOSS OF FLOW
UNDERVOLTAGE
FOUR LOOPS IN OPERATION
FOUR PUMPS COASTING DOWN

UFSAR FIGURE 14.1-52 |REV. No. 01




Total Core Inlet Flow (ft3/sec)

8

800

14, n ~4
o (=) (=3
§ o (=) =2

g

2

i 1 ] 1
IARLRARERBAE ALY A

OTTTTTTTTTY

——
Time (seconds)

INDIAN POINT UNIT No. 3

TOTAL CORE FLOW FOR COMPLETE LOSS OF FLOW

UNDERFREQUENCY
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-52A|REV. No. 01




Heat Flux (Fraction of Nominal)

(=2

2 ) : 8 10
Time (seconds)

INDIAN POINT UNIT No. 3

HEAT FLUX FOR COMPLETE LOSS OF FLOW
UNDERVOLTAGE

FOUR LOOPS IN OPERATION
FOUR PUMPS COASTING DOWN

UFSAR FIGURE 14.1-53 |REV. No. 01




Heat Flux (Fraction of Nominal)

rT1TTrrrirrrrrrrroerriea

[~

Time (seconds)

INDIAN POINT UNIT No. 3

HEAT FLUX FOR COMPLETE LOSS OF FLOW

UNDERFREQUENCY
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-53A

REV. No. 01




DNBR

[ (4]
1 ]

T T T T

Time (seconds)

INDIAN POINT UNIT No. 3

DNBR FOR COMPLETE LOSS OF FLOW
UNDERVOLTAGE
FOUR LOOPS IN OPERATION
FOUR PUMPS COASTING DOWN

UFSAR FIGURE 14.1-54 |REV. No. 01




DNBR

-

ST

} i
4 § 8 1D

Time (seconds)

INDIAN POINT UNIT No. 3

DNBR FOR COMPLETE LOSS OF FLOW

UNDERFREQUENCY
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-54A|REV. No. 01




)

Fraction of Nomina

Nuclear Power

AT

2

fw e

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR RCP SHAFT SEIZURE
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-55 REV. No. 03




RCS Pressure (psia)

2700

i yas TN

b y e,
2500+ f,/ “

- o ‘k"'x

P ”
‘{g \'/k"*» »
/ T

- / "

- ij ‘.
uot NN/

o
23001
206+
21T
X;}m { i i i | i i E i i i { i i

4 § g 10

INDIAN POINT UNIT No. 3

RCS PRESSURE FOR RCP SHAFT SEIZURE
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-56

REV. No. 03




Total Core Inlet Flow (ft'3/sec)

L

0

g

LAV o B

[

| R N A

5651
- \%&\
_ "\«%\
40 T
- s
—
- %"%«.MN
—
_ —
- e
%"%..,,,w
i T
w1
i m i i § i i i § i i i { i i H
& 4 g # g
H 7 ~ %
Time {seconds)

INDIAN POINT UNIT No. 3

TOTAL CORE FLOW FOR RCP SHAFT
SEIZURE FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-57 REV. No. 03




%
¥

{Fractional of Nominal}

§
5

Faulted Loop Volumetric Flow

: " o
i L 11 i i i H i I} ] i i i i f i
¥ i H
8 [ § 3 0
Time (secands)

INDIAN POINT UNIT No. 3

FAULTED LOOP FLOW FOR RCP SHAFT
SEIZURE FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-58 REV. No. 03




Fuel Clad Inner Temperature(deg—F)

d

g

g

s
s
(=]
o

5

1000

§ a 10
Time (seconds)

INDIAN POINT UNIT No. 3

CLAD INNER TEMPERATURE FOR RCP SHAFT SEIZURE
FOUR LOOPS IN OPERATION

UFSAR FIGURE 14.1-59 |REV. No. 01




Nuclear Power (Fraction of Nominal)

1.2

Time (seconds)

INDIAN POINT UNIT No. 3

NUCLEAR POWER TRANSIENT FOR LOSS OF EXTERNAL LOAD,

MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-62

REV. No. 01




1.2

Core Heat Flux (Fraction of Nominal)

Time (seconds)

INDIAN POINT UNIT No. 3

CORE HEAT FLUX TRANSIENT FOR LOSS OF EXTERNAL LOAD,
MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-63

REV. No. 01




Peak RCS Pressure (psia)

:

1000

Time (seconds)

INDIAN POINT UNIT No. 3

PEAK RCS PRESSURE TRANSIENT FOR LOSS OF EXTERNAL LOAD,

MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-64

REV. No. 01




siq)

[N
paweg

Pressurizer Pressure

2500

2400

2300 H

2200

2100 ~

2000 4

1900

1800

1700
0

Time (seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE TRANSIENT FOR LOSS OF EXTERNAL LOAD,

MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-65 |REV. No. 01




Pressurizer Water Volume (ft3)

1700

1600

-— —

= g

[

o

| |
LA L

1300 —

1200

1100

1000

800

L=

Time (seconds)

INDIAN POINT UNIT No. 3

PRESSURIZER WATER VOLUME TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-66

REV. No. 01




Temperature (Deg—F)

Vesseol Averuge
- ———~ Vessel Inlet

610

LR

600 -

590

)]

[+]

Q
)

[4)]

~J

o
1

LI

360 !

LI L
-

550 -+ )

54D

ST7T 77
N
S

1 60
Time (seconds)

80

INDIAN POINT UNIT No. 3

VESSEL AVERAGE & VESSEL INLET TEMPERATURE TRANSIENT
FOR LOSS OF EXTERNAL LOAD, MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-67

REV. No. 01




Steam Generator Pressure (psia)

1200

1100 +

g

900 -

800

700

Time (seconds)

INDIAN POINT UNIT No. 3

STEAM GENERATOR PRESSURE TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-68

REV. No. 01




DNB Ratio

w0 60 80
Time (seconds)

INDIAN POINT UNIT No. 3

DNB RATIO TRANSIENT FOR LOSS OF EXTERNAL LOAD,
MINIMUM REACTIVITY FEEDBACK,
WITH PRESSURE CONTROL

UFSAR FIGURE 14.1-69 |REV. No. 01




Muclear Pewer (Fraction of Norminal)

T

e S o

43T

INDIAN POINT UNIT No. 3

NUCLEAR POWER TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY
FEEDBACK, WITHOUT PRESSURE CONTROL

UFSAR FIGURE 14.1-70 REV. No. 03




1 I
N [
e !
= |
= ..
s 1
= - !
e i
5 r 1
s L \
& i
<] |
o
e - i)
e \
L - §
ot !
4] o ¢
- |
2 o4 4
[ - 4
_ ‘g‘
!
L x‘%
33T *,
.
L .
S
- i T —gt R oot s
3 i 2 i i i 2 H i i £ I i {
g o 44

INDIAN POINT UNIT No. 3

CORE HEAT FLUX TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY
FEEDBACK, WITHOUT PRESSURE CONTROL

UFSAR FIGURE 14.1-71

REV. No. 03




Pressure {psia)

g
Lol

Peok R

[ A A T R R |

%5

| S R I | R R R A A | N I R | A A !%}

2 M 5

INDIAN POINT UNIT No. 3

PEAK RCS PRESSURE TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY
FEEDBACK, WITHOUT PRESSURE CONTROL

UFSAR FIGURE 14.1-72

REV. No. 03




B0

psia)

%

surizer Pressure {

Ml

i ig

a0

Illil!i!lf‘!llillil!lillll!lll’tl!ll

? g
i 1
f \
|
me | %’u,
i Y
/ \
J \
it %\\\
\
Faisim \
"
@/M;‘M“'"“W-—ww;,m
2{% 1 i i i i 1 ; i i H % i i i

INDIAN POINT UNIT No. 3

PRESSURIZER PRESSURE TRANSIENT FOR

LOSS OF EXTERNAL LOAD MINIMUM
REACTIVITY FEEDBACK, WITHOUT PRESSURE

CONTROL

REV. No. 03

UFSAR FIGURE 14.1-73




5

Pressurizer Water Volume (ft3)

AN
- | N
! %,
_ 5 .
| N
n i N
! Y
L -
N ; "
- 5 K&X
£ 2r o ol §
1956 | N
B / “
i ; o,
ﬁ’ \"‘x,
N | 8
_ ; 6\\%‘«.‘
T ;
]
- ;’
/
b ;
5o/
/
R RN N SN SRS HUUURN WO USRS WU NN SO S W
& s , 44 & s
Time {zeconds)

INDIAN POINT UNIT No. 3

PRESSURIZER WATER VOLUME TRANSIENT FOR

LOSS OF EXTERNAL LOAD, MINIMUM
REACTIVITY FEEDBACK, WITHOUT PRESSURE

CONTROL

UFSAR FIGURE 14.1-74

REV. No. 03




{Deg—F)

&
35.

Temperature

ST

i

ST

e

1% &

&

& - 3 ?‘%
Time {seconds;

B

INDIAN POINT UNIT No. 3

VESSEL AVERAGE & VESSEL INLET TEMPERATURE
TRANSIENT FOR LOSS OF EXTERNAL LOAD, MINIMUM
REACTIVITY FEEDBACK, WITHOUT PRESSURE

CONTROL

UFSAR FIGURE 14.1-75

REV. No. 03




Stearn Genarater Pressure (psia)

8

N

3

| R I | L I ] [ S A [

H L] | I ]

%;}ﬁ"“

S

INDIAN POINT UNIT No. 3

STEAM GENERATOR PRESSURE TRANSIENT
FOR LOSS OF EXTERNAL LOAD, MINIMUM
REACTIVITY FEEDBACK, WITHOUT PRESSURE
CONTROL

UFSAR FIGURE 14.1-76 REV. No. 03




DNE Ratio

L T
- ) /f‘”“
o 7
i /
/
P
- ;
- /
/
L i
- |
i
n i
I
" !
. ;
; I
T ]
’;,,,,—'W t"«@}
g...-..
y i i § i f, i { i i i : i { i
% vl 1 7 iy

Time {seconds)

INDIAN POINT UNIT No. 3

DNB RATIO TRANSIENT FOR LOSS OF
EXTERNAL LOAD, MINIMUM REACTIVITY
FEEDBACK, WITHOUT PRESSURE CONTROL

UFSAR FIGURE 14.1-77 REV. No. 03




Pressurizer Pressure (psig

1800

= = &
[—1 a =
S 8 S

-—
o
[=]
<o

Pressurizer Water Volume (ft3)

i 1 IIIIIIl { | II!III' | ] | ]

4 3
10 1 16

Time (s)

11 11111 i I T | 1 i1 1 13191
i

[— TS,

3 4
1 10 10
Time (s)

INDIAN POINT UNIT No. 3

LOSS OF NORMAL FEEDWATER
OFFSITE POWER AVAILABLE
PRESSURIZER PRESSURE AND PRESSURIZER
WATER VOLUME

UFSAR FIGURE 14.1-90 |REV. No. 01




Nuclear Power (fraction of nominal)

Core Heat Flux (fraction of nominal)

=
fa

Py

2
~
1

_.
O=TTT7T

| I N Y o 1 I T 1T 111t e | | I ]
)

| I T T 1 1 I T 11T T1% b | L1 11 141

OaTTTT

1 3 4
10 10 10
Tirme (s)

INDIAN POINT UNIT No. 3

LOSS OF NORMAL FEEDWATER
OFFSITE POWER AVAILABLE
NUCLEAR POWER AND CORE HEAT FLUX

UFSAR FIGURE 14.1-91 |REV. No. 01




Thet

——=——=Teold
-------- Taat
< 0
g C
£
s
2
g
£
E
£
E
3
E
= 500 - L 1 L1
1 2
10 10 13 16
Time (s)
Thot
——=—- Teold
-------- Taat
< 700

8

tn
=y

Tenparchwrs of Loops: Recaiving AW Foloving Oparater Aclkn [eg:
2
(=2
1 i |
3R rT L TT7T
- o
- \ Y
- [
F

-
—— e ——— -

&
8
-

INDIAN POINT UNIT No. 3

LOSS OF NORMAL FEEDWATER
OFFSITE POWER AVAILABLE
AUTOMATIC AFW LOOP TEMPERATURES AND
MANUAL AFW LOOP TEMPERATURES

UFSAR FIGURE 14.1-92 |REV. No. 01




1200

)

psia

1100

8
<>
1

8
=]
1

Steam Generator Pressure

200

700

soo - A R L) W N B W
1 2 3 4
10 10 10 10

Time (s)

SG Receiving AFW Flow Automatically
— = —— S0 Receiving AFW Flow Follawing Dpsrator Action

INDIAN POINT UNIT No. 3

LOSS OF NORMAL FEEDWATER
OFFSITE POWER AVAILABLE
STEAM GENERATOR PRESSURE AND STEAM
GENERATOR MASS

UFSAR FIGURE 14.1-93 |REV. No. 01




Total Vessel Inlet Flow (fraction of initial)

| 1t 1 1111 { |IIIIIII (] | I W |
I

3 4
16 10 10

Time {s)

E [~]
1 1
TFT LI

Pressurizer Relief (Ibm/sec)

[
1

(=]

—
Q=T TTT

| I I O I | 1 IlIIIIII i | S I I

1
4
] 16 10

Time (s)

INDIAN POINT UNIT No. 3

LOSS OF NORMAL FEEDWATER
OFFSITE POWER AVAILABLE
TOTAL VESSEL INLE.II:\‘E'.;.II-I(E)I!V AND PRESSURIZER

UFSAR FIGURE 14.1-94 |REV. No. 01




Nuclear Power [fraction of nominal]

Time [seconds]|

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM STEAM GENERATOR TUBE PLUGGING
NUCLEAR POWER VERSUS TIME

UFSAR FIGURE 14.1-95

REV. No. 01




<n
a
|

Vessel Average Temperature [Degree F]

<n
N
(5]

(e

00 150
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM STEAM GENERATOR TUBE PLUGGING
REACTOR VESSEL AVERAGE TEMPERATURE

VERSUS TIME

UFSAR FIGURE 14.1-96

REV. No. 01




Loop Delta—T [Degree F]

E|S S = s
\

e
I

Y
(o]
1

[~o=)
[om-]
o
-

Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM _STEAM GENERATOR TUBE PLUGGING
AFFECTED LOOP DELTA-T VERSUS TIME

UFSAR FIGURE 14.1-97

REV. No. 01




=

g

¢

~2
= B B
Illlllllglll TTT T TTTT

Pressurizer Pressure [psia]

~
=

2080 —L——

<y

100 150
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM STEAM GENERATOR TUBE PLUGGING
PRESSURIZER PRESSURE VERSUS TIME

UFSAR FIGURE 14.1-98

REV. No. 01




Faulted Laop
——-=~- Intact Loap

1100

1

=

o

<
1

1000 4

930

830

800 -

Steam Generator Pressure [psia]
2

100

10 150 0
Time [seconds]

ST
en
S

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH AUTOMATIC ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
STEAM GENERATOR PRESSURE VERSUS TIME

UFSAR FIGURE 14.1-99 |REV. No. 01




Faulted Loap

——-—-Intact Loop

=

Steam Generator Level [%ZNRS]

| -

[ | IllllllJJ_l_lJ.L

% 10 15
Time [seconds]

200

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM STEAM GENERATOR TUBE PLUGGING
STEAM GENERATOR LEVEL VERSUS TIME

UFSAR FIGURE 14.1-100

REV. No. 01




on o
1 1

N
|

LB

I
omw 150 00
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT

FULL POWER WITH AUTOMATIC ROD CONTROL

UNIFORM STEAM GENERATOR TUBE PLUGGING
DNBR VERSUS TIME

UFSAR FIGURE 14.1-101|REV. No. 01




Nuclear Power [fraction of nominal]

ﬁjﬂ

100 15
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
NUCLEAR POWER VERSUS TIME

UFSAR FIGURE 14.1-102

REV. No. 01




&

e
>
]

o
=
1

e
&

n
=

Vessel Average Temperature [Degree F]

&

o

100 10 200
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
REACTOR VESSEL AVERAGE TEMPERATURE
VERSUS TIME

UFSAR FIGURE 14.1-103|REV. No. Of




-
Loy

60—__/-/
T~
géso-_
o [
O B
D, 40+
HoE
K Bl
© [~
o r
Q X0-
o -
o o
- r
104
0: { | | | T | | ] | T | i 1 Y I ! L 1 1
0 50 10 150 200

Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
AFFECTED LOOP DELTA-T VERSUS TIME

UFSAR FIGURE 14.1-104|REV. No. 01




Pressurizer Pressure [psia]

=

¢

:2 [l
= E B =
|Il|‘||||ll|lllll|llll|lIlll

~
=
1

g

[—3

100 150
Time [seconds]

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
PRESSURIZER PRESSURE VERSUS TIME

UFSAR FIGURE 14.1-105

REV. No. 01




Faulted Laop
—-—=-lIntact Loap

1100

(o]

o

[~=-)
I

1000 -
930
800
830 +

800

/

730

Steam Generator Pressure [psia]

100 15 0
Time [seconds]

STTTTT
on
<

100

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM_STEAM GENERATOR TUBE PLUGGING
STEAM GENERATOR PRESSURE VERSUS TIME

UFSAR FIGURE 14.1-106|REV. No. 01




Faulted Laop
~———— Intact Loap

100

B = b=}
] 1 1

[med
o
1

Steam Generator Level [%NRS]

L1 gg,J_L_L__4,L,L

10 15
Time [seconds)]

200

INDIAN POINT UNIT No. 3

FEEDWATER SYSTEM MALFUNCTION FROM HOT
FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING
STEAM GENERATOR LEVEL VERSUS TIME

UFSAR FIGURE 14.1-107

REV. No. 01




’AJIL | I | L1 i | A

u 9 10 e
Time: |seconds]

INDIAN POINT UN

IT No. 3

FEEDWATER SYSTEM MALFUN

CTION FROM HOT

FULL POWER WITH MANUAL ROD CONTROL
UNIFORM STEAM GENERATOR TUBE PLUGGING

DNBR VERSUS TIME

UFSAR FIGURE 14.1-108

REV. No. 01




Pressurizer Pressure (psia)

Pressurizer Water Volume (t3)

2400

&
L3

g
<>

200 4

2400 -+ N T W BRI SRR RN

1
i 18 10 10

1400 ~

1200 4

1000

800

L i !Ill}ki ] 1 IEI&IIl H U JOUOE 2 I I |
2 3 £

10 10
Time (s)

Do T =TT
=

INDIAN POINT UNIT No. 3

LOSS OF ALL POWER TO THE
STATION AUXILIARIES
PRESSURIZER PRESSURE AND PRESSURIZER

WATER VOLUME

UFSAR FIGURE 14.1—-143|REV. No. 01




Nuclear Power {fraction of nominal)

Core Heat Flux (fraction of nominal)

=
1

~a
L

—

—_
i

o

&5

=

.
[+

f e )

FTT T7 177711

- AN M s e o ' i 1oL 11 EE]

1 1 3 +

10 10 10 10
Time (s)

N . i T 1 11t

1 k 3 3 1

10 0 10 10
Time (s)

INDIAN POINT UNIT No. 3

LOSS OF ALL POWER TO THE
STATION AUXILIARIES
NUCLEAR POWER AND CORE HEAT FLUX

UFSAR FIGURE 14.1—-144|REV. No. 01




npurcdirs of Loops Rucoving APE Foloving Speratar dctin [Dvg: F)

&

Thot

- Teold
-------- Teat
1 IR . somrmmememmemmmemeneoy T
620 4
Saour————ﬁ——/\/—"\-s/\\v
o4 -
500 - 1 bbb b 1 i Lt
1 3 4
10 10 10
Time (s)
That
———=— Tecold
~~~~~~~~ Trat
0
T
620
Dmm
- ¥ \\
o4 -
500 L 1 L) !
1 3 4
i 10 0

INDIAN POINT UNIT No. 3

LOSS OF ALL POWER TO THE
STATION AUXILIARIES
AUTOMATIC AFW LOOP TEMPERATURES AND
MANUAL AFW LOOP TEMPERATURES

UFSAR FIGURE 14.1-145|REV. No. 01




1200

(psia)

s
2

g

Steam Generator Pressure

| WO JOS 0 2 O |

1
10

3

10
Time (s)
e 56 Receiving AFW Flow Automatically
—~—=—— 50 Recaiving AFW Flow Follawing Dperator Action
BOGQO
=
£70000—_
v 80000 -
e ] -
= L.
. 50000
2 -
[ L.
S 40000 |
= -
m o
30000 4
E - N
D 20000 ~ .
) S P
10000 - L ‘Ia-ﬁ"” 1 b ) )
i 2 3 4
10 10 i 10
Time (s)

INDIAN POINT UNIT No. 3

LOSS OF ALL POWER

T0 THE

STATION AUXILIARIES
STEAM GENERATOR PRESSURE AND STEAM
GENERATOR MASS

UFSAR FIGURE 14.1-146

REV. No. 01




Total Vessel Iniet Flow (fraction of initial)

&

] Illilll' i LI T T W

1 3 4
10 i 10

Time (s)

Pressurizer Refief (Ibm/sec)
5 5 0B

o

[=]

] i L Edd i’—‘l oo b b L1}

= ] ] i
Qe T T T T T Tt

3 4
10 10

Time (s)

INDIAN POINT UNIT No. 3

LOSS OF ALL POWER TO THE
STATION AUXILIARIES
TOTAL VESSEL INLET FLOW AND PRESSURIZER

RELIEF

UFSAR FIGURE 14.1-147|REV. No. 01




Pressure (psia)

= == = = Bragk Flow

1800

Safety Injection and Charging Fiow

1750 -
1700 4
1650
1600
1550
150
1450
1400
1350
1300 -~
1250
1200
150 -
1100
1050
1000

TFTUCERS T RSP E TP E R F A A T T T VPR E ST P ET R E T FEN T A T TRV E LR A I e by e R e Fe TP e dnt

950

g

LN SV NN VO NN U SOV U0 SOVORE. NUUHE SUMES WU NN N S O

=TT
[
<3
bt

50 80 100 120 140 160
Flow Rate (ibs/sec)

INDIAN POINT UNIT No. 3

SAFETY INJECTION AND CHARGING FLOW

AND BREAK FLOW DURING RUPTURE OF
ONE PUMP COASTING DOWN

UFSAR FIGURE 14.2-1 |[REV. No. 01




Multiplication Factor, Keff

Y
b4
(=43

—
£
N

—
p—J

[i-]
[+

o
o

!IlI}IIIIII[il:lfll:llEFEllllElllj

1 5 Fl
T T T T YT YT YT T MY

250 300 350 o 450 0 550
Moderator Average Temperature {Degree F)

INDIAN POINT UNIT No. 3

RUPTURE OF A STEAM PIPE EVENTS
VARIATION OF REACTIVITY WITH CORE
TEMPERATURE AT 1050 PSIA FOR THE END
OF LIFE RODDED CORE WITH ONE RCCA STUCK

UFSAR FIGURE 14.2-2 [REV. No. 01




Integrat of Power Coefficient (delta—k/k)

3501

SE-01 4

Z5E-G1 A

2E-01 4

ASE-T1 A

AE-8 4

BE-82 -

FIiT P FFT FFTI T ITF A ATTTI T T ERRFALIATCETE LR ET T

||||||||

L=

2 3 4
Power {Percent of 3216 MWD

INDIAN POINT UNIT No. 3

RUPTURE OF A STEAM PIPE EVENTS
VARIATION OF REACTIVITY WITH POWER
AT CONSTANT MODERATOR AVERAGE
TEMPERATURE

UFSAR FIGURE 14.2-3 |[REV. No. 01




Safety Injection Flow Rote {lbm/sec)

160

144 ~

120

104

3 E=1 [~ -3
{1 ?5 oy (==
1
cfl||il||5l|lftllllillll

f-]

I ETT

lllllllllllllllllllllllllll

00 40 8a0 830 000 00 w00 180D

Reactor Coolont Systern Pressure (paia)

INDIAN POINT UNIT No. 3

RUPTURE OF STEAM PIPE EVENTS

SAFETY INJECTION FLOW
VERSUS RCS PRESSURE

UFSAR FIGURE 14.2-4

REV. No. 01




Nuclear Power (Fraction of Nominal)

12

i

06 -

04 4

02 -

il

L7 O M2 SO I A B B A A A S N N NN TN N NN N |

<

Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK

WITH OFFSITE POWER AVAILABLE
NUCLEAR POWER VERSUS TIME

UFSAR FIGURE 14.2-5 [REV. No. 01




Core Heat Flux (Fraction of Nominal)

AR

08 -

06

B -

02 4

Eri]

L I 2 T DA D A S S B M B R {

; 1 i I3 : i L L [} L 1
240 J80 480 800
Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK

WITH OFFSITE POWER AVAILABLE
CORE HEAT FLUX VERSUS TIME

UFSAR FIGURE 14.2-6 [REV. No. 01




Reactivity (delta—k)

D04

o0z

000
-002
~.004
06
~o08
-o10 H

=2 +

-Dk

T AT T T T T PP T T T T PRI 11T 3177011

||||||

|||||||||||

BT T TR

Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK

WITH OFFSITE POWER AVAILABLE
REACTIVITY VERSUS TIME

UFSAR FIGURE 14.2-7 |[REV. No. 01




Reactor Vessel inlet Temperature (Degree F)

Faulted Loop
= = — - Hotlest ntoct Loop

B0

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
REACTOR VESSEL INLET TEMPERATURES
VERSUS TIME

UFSAR FIGURE 14.2—-8 [REV. No. 01




Loop Average Temperature (Degree—F)

550

500 -+

a0 +

350 -+

30 -
b

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK

WITH OFFSITE POWER AVAILABLE

LOOP AVERAGE TEMPERATURES
VERSUS TIME

UFSAR FIGURE 14.2-9 [REV. No. 01




Pressurizer Pressure {psia)

2400

2200
2000 -
1800 4
1600
1400 A
1200
1000

800 -

600 -

400 -

200

LR

IR AN N R R R RN

||||||||||||

[~}

240 360 480 800
Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
PRESSURIZER PRESSURE
VERSUS TIME

UFSAR FIGURE 14.2—-10 |REV. No. 01




Core Averaged Boron Concentration (ppm)

300

238 4

200 -

150 -

100 4

50 4

rrrrTrrrrT Ty Ty Tt rrrrrrrrrrrrri

[~

Time {3econds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
CORE AVERAGED BORON CONCENTRATION
VERSUS TIME

UFSAR FIGURE 14.2—-11 |REV. No. 01




Steamline Pressure (psio)

Foulted Loop

1000

&0

]

400

200

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
STEAMLINE PRESSURE
VERSUS TIME

UFSAR FIGURE 14.2-12 |REV. No.

01




Steam Generotor Mass (lbm)

Foulted Loop

— = = - ntoct Loops
o e St Loop w/Prossurizer

160000 -
10000
140000 £
130000 -F
120000
110000 £
100000 -

90000 -+

||||||||||||||

80000
0

240 380 480 600
Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
STEAM GENERATOR MASS
VERSUS TIME

UFSAR FIGURE 14.2—-13 |REV. No. 01




Steamline Flow {Ibm/secend)

Foulted Loop
- — = - Intact Loops

— - itaet Loop w/Prsasurizer

3000 -

2500 +

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH OFFSITE POWER AVAILABLE
STEAMLINE FLOW
VERSUS TIME

UFSAR FIGURE 14.2—-14 |REV. No.

01




Nuclear Power (Fraction of Nominal)

A2

18 4

08 -

06 -

04 4

02 -

0a

1 1T 1T T 1Ty

|||||||||||||||||

©

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
NUCLEAR POWER
VERSUS TIME

UFSAR FIGURE 14.2—-15 |REV. No. 01




Core Heat Flux (Fraction of Nominal)

A2

10

08

06 4

4

02 4

g

| L I A 2 S M M I A B B B |

||||||

|||||||||||||||||

Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
CORE HEAT FLUX
VERSUS TIME

UFSAR FIGURE 14.2—-16 |REV. No. 01




Reactivity {delto—k)

004

010 4
~{12 -

-4
0

|||||||||||||||||||||||

100 200 300 400 500 800
Time (3econds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
REACTIVITY
VERSUS TIME

UFSAR FIGURE 14.2—-17 |REV. No. 01




Reactor Vessel Inlet Temperature {(Degree F)

Faulted Loop
— — = - Hottest infnct Loup

el

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
REACTOR VESSEL INLET TEMPERATURE
VERSUS TIME

UFSAR FIGURE 14.2—-18 |REV. No. 01




Loop Average Temperature {Degree—F)

Faulted Loop

e - ast Loops
e itdet Loop W/ Pressurzsr

250 [ otts : T W | :
]

|||||||||||||||

Time {secords)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK

WITH LOSS OF OFFSITE POWER

LOOP AVERAGE TEMPERATURES
VERSUS TIME

UFSAR FIGURE 14.2—-19 |REV. No. 01




Pressurizer Pressure {psia)

2500

2000 4

1500 -

1080 -

E DL O L M A A N S M |

500

lllll

llllllllllllllllll

o

Tirne (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
PRESSURIZER PRESSURE
VERSUS TIME

UFSAR FIGURE 14.2—-20 |REV. No. 01




Core flow (Fration of Initial)

fl
E I N A e

TEEFEE

||||||

[=]

200 300 400 500 800
Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
CORE FLOW
VERSUS TIME

UFSAR FIGURE 14.2—-21 |REV. No. 01




Care Averoged Boron Concentration {(ppm)

Jog

250 4

208

158

106 4

50

E A U A A A A U A A R A R

s

Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
CORE AVERAGED BORON CONCENTRATION
VERSUS TIME

UFSAR FIGURE 14.2-22 |REV. No. 01




Steamline Pressure {psio)

1200

Fuutted {o0p

100D

800

400

200 -+

R

s

11111

PR ——

e e . A S il Mt S i S i S b it i

||||||||||||||||||

Time (seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
STEAMLINE PRESSURE
VERSUS TIME

UFSAR FIGURE 14.2—-23 |REV. No. 01




Steam Generator Mass (lbm)

e et Livop w/Pressurizer

260000

175000 —+-
150000 -+

128000 -

|||||

||||||||||||||||||

100008
[

200 300 400 500 600
Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
STEAM GENERATOR MASS
VERSUS TIME

UFSAR FIGURE 14.2—-24 |REV. No. 01




Steomiine Flow (ibm /second)

Fuubted Loop

v e e itast Loogs
e e ibdet Loop w/Prassurizer

00

lllll

||||||||||||||||||

Time {seconds)

INDIAN POINT UNIT No. 3

HYPOTHETICAL STEAMLINE BREAK
WITH LOSS OF OFFSITE POWER
STEAMLINE FLOW
VERSUS TIME

UFSAR FIGURE 14.2-25 |REV. No. 01




Fuel Rod Temperature (Degree F)

2

no

=

o
i

1000 4 |

By

1500 - |/

Fuel Center

4 Fuel Average

Clad Average

-

s
o]
0]
S

Time (s)

INDIAN POINT UNIT No. 3

FUEL ROD TEMPERATURE FOR ROD EJECTION
END OF LIFE-HOT ZERO POWER

UFSAR FIGURE 14.2-48 |REV. No. 01




&
X

S

—
<

Nuclear Power {Fraction of Nominal)

1Ty F 1T v 17 17T T ¥V 1+ 1717 177/ 171t

E RN S R |

e
Fi
¢

Time (s)

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR ROD EJECTION
END OF LIFE-HOT ZERO POWER

UFSAR FIGURE 14.2-49 |REV. No. 01




eqgree F)

(D

Fuel Rod Temperature

5000

410

in

=

Las]
)

1000 -

1 F H

(=L

Limit T = 4900°F

Fuel Center

Fuel Average

Clad Average

o3

-]

.
e
[

Time (s)

10

INDIAN POINT UNIT No. 3

FUEL ROD TEMPERATURE FOR ROD EJECTION
BEGINNING OF LIFE-HOT FULL POWER

UFSAR FIGURE 14.2-50

REV. No. 01




Nuctear Power (Fraction of Nominal)
&

T

L
S I e

fem

e
o
o

10

Time (s)

INDIAN POINT UNIT No. 3

NUCLEAR POWER FOR ROD EJECTION
BEGINNING OF LIFE-HOT FULL POWER

UFSAR FIGURE 14.2-51 |REV. No. 01




BREAK OCCURS

PUME S BIGNAL
CMESSURE)

(LOW PREBSURIZER

ACTH ffﬁi;u%“?{}m INJECTION BEGINS

END OF BLOWDOWN

PUMPED ECCS INJECTION BEGING

BREFILL ~Z4 5~ 385 BOTTOM OF CORE RECOVER ;\f
seconds
ACCUMIHLATOR EMPTIES
HEFLOGD V3685 - 250 CORE QUENCHED :
saconds
s;wz TOHTO COLD LEG RECIRCULATION ON
CONG TERM 24 nours HWEST LOW LEVEL ALARM

COHRE
COOLING

SWITOH TO HOT LEG/COLD LEG
RECIRCULATION

INDIAN POINT UNIT No. 3

TYPICAL TIME SEQUENCE OF EVENTS
FOR THE INDIAN POINT 3 NUCLEAR POWER PLANT
BEST ESTIMATE LARGE BREAK LOCA ANALYSIS

UFSAR FIGURE 14.3-1

REV. No. 01




Total Peaking Factor (FQ)

Hot Rod
Hot Assembly Rod
Averoge Rod

™
in
H

—_
I

F s
Core Elevation (ft)

o
fo =
]

INDIAN POINT UNIT No. 3

AXIAL POWER DISTRIBUTION FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-2

REV. No. 01




ROD 1 PEAK CLADDING TEMPERATURE

1800

1600
1400
1200

-

1000

Temperature (F

o]
s
H

600

i ! l

200 ! . | H T H . E L T i T i i i : T i : i
0 50 100 150 200 250
Time After Break (s)

INDIAN POINT UNIT No. 3

PEAK CLADDING TEMPERATURE FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-4 |REV. No. 01




Mass Flow Rate (Ibm/s)

60000

BREAK FLOW FROM VESSEL-SIDE BCL

50000 —

30000
20800 -

10000 4

i drntihy » biivik, A and il

OV VPO WOV SR IS VPN ROV AU RN S SO SO S S B

100 150 200 250
Time After Break (s)

INDIAN POINT UNIT No. 3

BREAK FLOW FROM BCL VESSEL SIDE FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-5a |REV. No. 01




Mass Flow Rate {ibm/s)

BREAK FLOW FROM PUMP-SIDE BCL

30000

25000

:

%‘
H

10000 +

*5000_||‘J‘:E£1’\I:;E|E§¢3;s
g 50 100 150 200 250

Time After Break (s)

INDIAN POINT UNIT No. 3

BREAK FLOW FROM BCL PUMP-SIDE FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-5b |REV. No. 01




Void Fraction

INTACT LGOP PUMP VOID FRACTION
- == — BROKEN L0QOP PUMP VOID FRACTION

0 £ H H T H H H :

0 20 wz‘re'e‘fysa
Time After Break (s)

INDIAN POINT UNIT No. 3

VOID FRACTION AT THE INTACT AND BROKEN
LOOP PUMP INLET FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-6

REV. No. 01




Mass Flow Rate (lbm/s)

20

VAPOR FLOW RATE AT TOP OF CORE AVERAGE CHANNEL 17

,1‘9 5 S
Time After Break (s)

INDIAN POINT UNIT No. 3

VAPOR FLOW RATE PER ASSEMBLY AT NEAR TOP
OF CORE CHANNEL 17 DURING BLOWDOWN FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-7 |REV. No. 01




Mass Flow Rate {Ibm/s)

20

VAPOR FLOW RATE AT TOP OF CORE HOT ASSEMEBLY CHANNEL 19

10 -

1 T

|

i T H i T i H L L Y | L i ) H
10 15 20 25

Time After Break (s)

INDIAN POINT UNIT No. 3

VAPOR FLOW RATE AT NEAR TOP OF
CORE CHANNEL 19 DURING BLOWDOWN FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-8

REV. No. 01




Collapsed Liquid Level (ft)

12

LOWER

FLENUM COLLAPSED LIQUID LEVEL

L Il | i

! : i . i | H H i
50 100 150 200

Time After Break (s)

INDIAN POINT UNIT No. 3

COLLAPSED LIQUID LEVEL IN LOWER PLENUM
FOR INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-9

REV. No. 01




Mass Flow Rate (Ibm/s)

INTACT LOCP 4 ACCUMULATOR MASS FLOW RATE

2000

1500:
1000
500:
0 % 100 150 200 250

Time After Break (s)

INDIAN POINT UNIT No. 3

ACCUMULATOR MASS FLOW RATE FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-10 |REV. No. 01




INTACT LOOP 4 S1 MASS FLOW RATE

120

100 -

bm/s)

= 80+

Mass Flow Rate

20

0 ] s S T— i — TR ' [ , ; [
0 50 100 150 200 250
Time After Break (s)

INDIAN POINT UNIT No. 3

SI MASS FLOW RATE FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-11 |REV. No. 01




Collapsed Liquid Level (ft)

LEQUID LEVEL !N CORE LP CHANNEL
—— = LIQUID LEVEL I[N CORE OH/SC/FS AVG CHANNELL
""""" LEQUID LEVEL N CORE GT CHANNEL
—=-— LIQUID LEVEL IN CORE HA CHANNEL
12
10 -
8
. , I
g { " !w | § N ‘. t i’f W L‘ I A ‘ﬂirhn‘fn‘ j
| ‘? WL R L iy LA
fidy , Y . ¥
. | YA TR gt o0
2 4
0 ‘_..._»N]e;Jil|a;il=é|4. |
0 50 100 150 200

Time After Break (s)

INDIAN POINT UNIT No. 3

COLLAPSED LIQUID LEVEL IN CORE CHANNELS
FOR INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-12

REV. No. 01




Collapsed Liquid Level (ft)

———— L QU D
- === LIQUiD
-------- LiQuip
e L IQUID

LEVEL
LEVEL
LEVEL
LEVEL

{N BROKEN LOOP DOWNCOMER
IN INTACT LOOP DOWNCOMER
IN INTACT LOOP DOWNCOMER
IN INTACT LOOP DOWNCOMER

40

e
::i;

i

BTy

YA ) \k": " “ el 'Q
6 _ ¥ Fid ATy TN ML
,f!. “amﬁﬁm¢jn %) 1

s P 250
Time After Break (s)

INDIAN POINT UNIT No. 3

COLLAPSED LIQUID LEVEL IN DOWNCOMER CHANNELS
FOR INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-13 |REV. No. 01




Mass (ibm)

250000

VESSEL LiQUID MASS

200000 ~

150000 -

100000 -

50000 -

%
Time After Break (s)

INDIAN POINT UNIT No. 3

VESSEL FLUID MASS FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-14 |REV. No. 01




Elevation (ft)

ROD 1 PEAK CLADDING TEMPERATURE {OCATION

% 150 n.
Time After Breck (s)

INDIAN POINT UNIT No. 3

PEAK CLADDING TEMPERATURE LOCATION FOR
INDIAN POINT 3 NUCLEAR POWER PLANT
REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-15

REV. No. 01




Temperature  (F)

ROD
ROD
ROD
ROD
ROD

PEAK
PEAK
PEAK
PEAK
PEAK

L B R

CLADDING
CLADDING
CLADDING
CLADDING
CLADDING

TEMPERATURE
TEMPERATURE
TEMPERATURE
TEMPERATURE
TEMPEZRATURE

1600

600 1 2
Ij”\f,"&/‘ qﬂfﬂ ANy “’!“ ‘\}:
400 1 - “‘ l.I:
B \‘-\ - iL.
200 L e T TR —
a 50 100 150 200 250

Time After Break (s)

INDIAN POINT UNIT No. 3

PEAK CLADDING TEMPERATURE COMPARISION
FOR FIVE RODS FOR
INDIAN POINT 3 NUCLEAR POWER PLANT

REFERENCE TRANSIENT-BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-16 |REV. No. 01




PBOT

05
0.45
0.4 -
0.35 -
0.3 -
0.25

0.2-

0.15

0.3, 0.43 0.3675, 0.43

03,04 e = = = = = = = \ 0.43, 0.4
i
0.435, 0.3725

0.3,0.315

0.435,0.2
0.3675, 0.2

0.25

0.3 0.35 0.4 0.45
PMID

0.5

INDIAN POINT UNIT No. 3

NUCLEAR POWER PLANT-BEST

PBOT/PMID SAMPLING LIMITS (PLANT OPERATING
RANGE INDICATED BY DASHED LINE;
WCOBRA/TRAC RESPONSE SURFACE RANGE
INDICATED BY SOLID LINEQE FOR INDIAN POINT 3

ESTIMATE LBLOCA

UFSAR FIGURE 14.3-17

REV. No. 01




Pressure (psia)

45

LOWER BOUND CONTAINMENT PRESSURE

| R

&
i

™3
(44
|

20

50

T 7 leaa
Time After Break (s)

INDIAN POINT UNIT No. 3

LOWER BOUND CONTAINMENT PRESSURE
FOR INDIAN POINT 3 NUCLEAR POWER PLANT
BEST ESTIMATE LBLOCA

UFSAR FIGURE 14.3-18 |REV. No. 01




High Head Safety Injection Flow (Ibm/sec)

intact Loop

== Broken Loop

100

53
;

20

NP ISR S SN WO AU SN N NS SO S P FUUNS N B

400

B0 6w 1000 1200 1400
RCS Pressure (psig)

INDIAN POINT UNIT No. 3

HIGH HEAD SAFETY INJECTION FLOW RATE

UFSAR FIGURE 14.3-51 |REV. No. 01




Linear Power {kW/ft)

18

|

16 -

14 ~

—
X
1

—
=]
}

S S
Elevation (ft)

N

INDIAN POINT UNIT No. 3

SMALL BREAK LOCA AXIAL POWER SHAPE

UFSAR FIGURE 14.3-52

REV. No. 01




2500

2000 -§-

Pressure (psia)
G
g
|

1000

500

W PR VURON WPV NVUPVW SUUPR VUV SUPUN NS SN SN N [N S S ST O NV O S

-
500

1000 1500 2000 2500 3000
Time {s)

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA RCS PRESSURE

UFSAR FIGURE 14.3-53 |REV. No. 01




Mixture Level (ft)

—— == Top of Core = 22.0782 it

40

35

b=
;
}

P
i

20 ~

; : } i J | L ; | - ; P
0 500 1000 1500 2000 2500 3000
Time {s)

INDIAN POINT UNIT No. 3

3"SMALL BREAK LOCA CORE MIXTURE LEVEL

UFSAR FIGURE 14.3-54 |REV. No. 01




Temperature  (F)

1600

1200 4

g
!

800

660 -

TN UV DUENS NS SN S EN TN SN SN A SU AU U N

1500 2000 2500 3000
Time (s)

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA HOT ROD CLADDING
TEMPERATURE

UFSAR FIGURE 14.3-55 |REV. No. 01




Mass Flow Rate (lbm/s)

300

250 -+
200 +
150 4
100 +
50 -
0 ] h; I t : - : RO T ; S N g el
0 - 500 1000 1500 2000 2500 3000
Time (s)

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA CORE OUTLET STEAM
FLOW RATE

UFSAR FIGURE 14.3-56 |REV. No. 01




Heat Transfer Coeff (Btu/hr—ft2-F)

»~

1500 2000 2500
Time (s)

3000

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA HOT ASSEMBLY ROD
SURFACE HEAT TRANSFER COEFFICIENT

UFSAR FIGURE 14.3-57

REV. No. 01




Temperature {F)

1600

1400 A

1600 -

800 -

600 —

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA HOT SPOT
FLUID TEMPERATURE

UFSAR FIGURE 14.3-58 |REV. No. 01




1800

T

1600 ~
1400 4

1200 -

bm/s)

= 1000 -}

800 ~-H

600 ——W

200

Mass Flow Rate

0 500 1000 1500 2000 2500 3000
Time (s)

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA BREAK FLOW RATE

UFSAR FIGURE 14.3-59 |REV. No. 01




Mass Flow Rate (Ibm/s)

Broken Loop

- == Intact Loop

70

80 -

&
i

i H i I H i I
2000 2500 3000

INDIAN POINT UNIT No. 3

3" SMALL BREAK LOCA SAFETY INJECTION
MASS FLOW RATE

UFSAR FIGURE 14.3-60 |REV. No. 01




Pressure (psia)

2400

2200 ww
o0
1800 -!(-
1600 —:

1400 -

L I 3 T

1200

1006

800

3000 4000 5000 6000

INDIAN POINT UNIT No. 3

2" SMALL BREAK LOCA RCS PRESSURE

UFSAR FIGURE 14.3-61 |REV. No. 01




Mixture Level (ft)

oo — Top of Core = 22.0795 ft

40

8
|
1

i | [ - AN NS T U N S N il L |
0 1000 2000 3000 4000 5000 6000
Time (s)

15 ki L

INDIAN POINT UNIT No. 3

2" SMALL BREAK LOCA CORE MIXTURE LEVEL

UFSAR FIGURE 14.3-62 |REV. No. 01




Temperature (F)

1200

900

[>3

[=3

S
i
!

700 <+

600 ~-

500

2000

i H £ | j |
3000 4000 5000 6000

INDIAN POINT UNIT No. 3

2" SMALL BREAK LOCA HOT ROD CLADDING
TEMPERATURE

UFSAR FIGURE 14.3-63 |REV. No. 01




2500

2600

1500
Eagiiing)

Pressure (psia

1000 ~

500 —

INDIAN POINT UNIT No. 3

4" SMALL BREAK LOCA RCS PRESSURE

UFSAR FIGURE 14.3-64 |REV. No. 01




Mixture Leve! (ft)

[
w
i

wn == Top of Core = 22.0795 f1t

40

35 -

i
=1
]

1

20 4

1 5 L : I N N ; | | : [ : | A | : I N
0 500 1000 ) 1500 2000 2500 3000
Time (s)

INDIAN POINT UNIT No. 3

4" SMALL BREAK LOCA CORE MIXTURE LEVEL

UFSAR FIGURE 14.3-65 |REV. No. 01




Temperature (F

1400

12(}0*-:

1000

800-—:

soo—:
] -
0 500 1000 1500 2000 7500 3000

Time (s)

INDIAN POINT UNIT No. 3

4" SMALL BREAK LOCA HOT ROD CLADDING
TEMPERATURE

UFSAR FIGURE 14.3-66 |REV. No. 01




R

APPARENT G(H2), MOLECULES/100 eV

1
* T
*] he ol
/
// -
hot
/’J &
" L1
- //
0.1 7
o D A B
Alkaline Sodium Borate Solution
3000 ppm Boron - 72 deg F
«+ 2.5E+6 Rads/hr, pH = 8.6
m 2.5E+5 Rads/hr, pH = 9.4
A 6.1E+5 Rads/hr, pH = 9.4
0.01
0.001
0.1 1 10 100

GAS/LIQUID VOLUME RATIO

INDIAN POINT 3 FSAR UPDATE

RESULTS OF WESTINGHOUSE
CAPSULE IRRADIATION TESTS

REV. 3 NOV 2001 |FIG. NO. 14.3-74




Hydrogen Production Rate, SCFM

6.0

5.0
A0 bbb b
3.0 L |Total (lnéiudes Tore and Sump Radioiysis,
\ ; Aluminum Corrosion, and Zirconium-Water
A.......|Reaction
: x/ : L ‘
2.0 b K ’
™. Core Radiolysis [ :
1.0 ™~ rog va ffSump Radiolysis Il P . :
REncaas — -
0.0 ot - ;
10 20 30 40 50 60 70 80 a0 100

Time After . OCA, Days

INDIAN POINT UNIT No. 3

HYDROGEN PRODUCTION RATE
VERSUS TIME AFTER LOCA

UFSAR FIGURE 14.3-75 |REV. No. 01




Hydrogen Accumulation (SCF x 1.0E-05)

2.0

-
(2}

b
o

e
»n

0.0

[ gy
T :
‘ "
e
o)
A
i o
/,, i
vt REREN i
P / : / Core‘ Radiolysis IR
S B
i // :
/ T | /i meRadan ]
NN e e A e W ]
/ , : \_\:::Aiuminum Cormsioni'
0 10 20 30 40 850 60 70 80 90 100
Time After LOCA, Days

INDIAN POINT UNIT No. 3

TOTAL HYDROGEN ACCUMULATED FROM ALL SOURCES

UFSAR FIGURE 14.3-77 |REV. No. 01




Volume Percent of Hydrogen (In Steam-Free Air)

7.0

6.0

5.0

4.0

3.0

2.0

1'0 P .

0.0

P
P
: /'
’// : ;
L
~

H ” / i

e iLower Flammable Limit i
//

/
}5/
/ !
10 20 30 40 50 60 70 80 90 100
Time After LOCA, Days

INDIAN POINT UNIT No. 3

CONCENTRATION OF HYDROGEN IN CONTAINMENT

UFSAR FIGURE 14.3-79

REV. No. 01




PWTRG 0 0 O CONTAINMENT PRESSURE
50 50
40 - L 40
L5
7]
30 - L 30 &
- ©
20 - - 20 &
[¥p3
»
10 o T
0 - ! H:M:E L ii“s Pl ml ; w%\m‘ | mma] l |wm’ i hi:w' ; Hfl’JI[ [EAT AT} \i:i ! ‘\:*:‘i:‘g ! wzwi EL] W)
- - -3 -2 -1 1 1 2 3 4 5 § 7 8
00 10 100 100 10 10 10 10 10 10 10 10 10 10
Time (s)

INDIAN POINT UNIT No. 3

DOUBLE-ENDED PUMP SUCTION BREAK WITH
MINIMUM SAFEGUARDS PRESSURE RESPONSE

UFSAR FIGURE 14.3-83 |REV. No. 01




Sump Temperature
-~ — — Steam Temperature

280 -

" 260 4
04
© 220+
200 4
180 4
160 4
140 4

Temperatur

120 i R L L LN S L LN T L L
T T ; T I T I T T =

i
Ene)
o
<o

Temperature  (F)

- 200

h

-5 4 -3 2 1 0 1 2 17
0 10 100 100 10 0 10 10 10 10 16 10 10
Time (s) :

INDIAN POINT UNIT No. 3

RESPONSE

DOUBLE-ENDED PUMP SUCTION BREAK WITH
MINIMUM SAFEGUARDS TEMPERATURE

UFSAR FIGURE 14.3-84

REV. No. 01




Pressure (psig)

PWTRG 0] 0 0 CONTAINMENT PRESSURE
40 - 40
30 - - 30 3
"B
3 N
20 - - 20 o
-
(7]
7]
P D]
10 - 10 &
0 -~ Lol Ll {“J‘J“| . i‘ilil | ! | HH‘Il i iH“IJ' | HI*H; H HiHUI l 3H‘Ji€| i IHUHI i 5’iﬂ|" )| HEI‘HE HERSHH 0
- = - - - 0 1 Y3 3 4 5 § 7 8
100 100 10 10 10 10 10 10 10 10 10 10 10 10

Time (s)

INDIAN POINT UNIT No. 3

DOUBLE-ENDED PUMP SUCTION BREAK WITH
MAXIMUM SAFEGUARDS PRESSURE
RESPONSE

UFSAR FIGURE 14.3-85 |REV. No. 01




Sump Temperature
e e S beam Temperature

260 260

240 - - 240
(N
220 - 220 T
43 <L
é 200 - 200 E
(o3 [an]
5 180 - - 180 5
[ [
= 160 - 160 &
et e

140 4 - 140

120 :i H\iitil i :iiih‘*g ! ‘HI‘H' | HHI“g H ‘lllHIl L “II?H| l \v‘\iliil i 5IIIIHI | H\"?ii H ‘H*Iﬂi | lslHiiE ELLIE 1 EELIRE 120

-5 -4 -5 ~2 -1 0 1 2 3 4 5 [ 18

10 16 1 1w 1w 10 i 10 10 10 10 10 10

INDIAN POINT UNIT No. 3

DOUBLE-ENDED PUMP SUCTION BREAK WITH
MAXIMUM SAFEGUARDS TEMPERATURE
RESPONSE

UFSAR FIGURE 14.3-86 |REV. No. 01




Pressure  (psig)
s

[x)
-]
i

G 5 Lo ddndockid ] I3 Ililll| i i ||?ll.l‘ ) bl L L ELY 1 LN}
0 2
1 10 10 10 1
Time {s)

S
—
o

INDIAN POINT UNIT No. 3

CONTAINMENT PRESSURE FOR 70% POWER
STEAMLINE BREAK WITH FCV FAILURE AND
OFFSITE POWER

UFSAR FIGURE 14.3-87 |REV. No. 01




250 -

Temperature (F)
8

150 4

INDIAN POINT UNIT No. 3

CONTAINMENT AIR TEMPERATURE FOR 70%
POWER STEAMLINE BREAK WITH FCV FAILURE
AND OFFSITE POWER

UFSAR FIGURE 14.3-88 |REV. No. 01




PWTRG 0 0 CONTAINMENT PRESSURE
50 50
/‘-\40- —40"**\
& o
18] R n
N | 35 =
@ B P
5 - =
% 2(}—7 - 20 @
& had
Q- 10 4 10 &~
0 [ L F |==1 :w*' DR BERWIENE MY
-3 -2 -1 0 | 2
10 10 10 10 10 10
Time (s)

INDIAN POINT UNIT No. 3

DOUBLE-ENDED HOT LEG BREAK PRESSURE
RESPONSE

UFSAR FIGURE 14.3—-100|REV. No. 01




- 260

RS
20 4

F

Sump Temperature
———— Steam Temperoture

- ra 260
- 240
Le
- 220~
>
i - 200 é
o
] - 180 5
[0
. - 160 &
K
- -~ 140
.. iF Ii Iil EHI | 326
-3 - -1 [} 1 2
10 10 10 10 10 10

INDIAN POINT UNIT No. 3

DOUBLE-ENDED HOT LEG BREAK
TEMPERATURE RESPONSE

UFSAR FIGURE 14.3—101|REV. No. 01




.5-

Cross Section of Standard LP-Rotor
(Nuclear Power Plant indian Point Unit 3)
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Fig. 3.2: Circumferential Stress in Weided LP-Rotor (6]
(Line Number -2) . 50 + o /MPa 1ksi = 6,885 MPa
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Fig. 3.3 Temperature in Weided LP-Rotor [8)
(Line Number 1) +10 =T, T, = 18T + 82
« = Temperature in °C, T, = Temperature inF
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Figure 5.1
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Effect of stress intensity and yield strength on
the growth rate of stress corrosion cracks in a
steam turbine rotor steel. Note that Kis is not
measurably influenced by the change in yield
strength; the “plateau” stress corrosion crack
growth rate, however, is strongly influenced by
the yield strength.
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Hypothetical SCC in Area of Wilson-Line

Weld No. 3 2 1 2 3
\ ?

Disc No. 3 2 1 1 2 3

Stable SCC Growth

Rupture

Disc No.l

Hypothetical Failure Mode of Welded LP-Rotor Due to SCC

Figure 5.2
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Figure 5.3

Results of K - and R, - Measurements for the LP-Rotors
of Indian Point Unit 3

The items and the test report number (MP.-No) of the forgings of
the three LP Indian Point Unit 3 LP-rotors are summarized. The
actual measures R, - (yield strength) and K - (fracture tough-
ness) values at room temperature are also tabulated and the
fracture toughness statistically analyzed.

Contents: - Iltems and MP-numbers of the forgings
- Measured yield strength at room temperature
- Measured fracture toughness at room temperature
- Summary and statistical evaluation

Items of Forain
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‘ Figure 5.4

Fati rack Growth
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6.0 METHOD FOR CALCULATING TURBINE MISSILE GENEF
PROBABILITY (P,)

The turbine missile generation probability (P,) consists of two factors
(1) the probability of shaft failure producing an internal tubine missile
(P,) and (2) the probability that this internal missile penetrates the
casings and is ejected from out the turbine (P,").

. 14A-19 Rev. 2
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F
Pizer(N) =M - T P.(N) EQU.SA4

Since one double flow LP-rotor of the Indian Point Unit 3 has six
forgings (2 shaft-ends, 4 disks), three forgings per flow must be
considered (F = 3), and so one obtains: '

Pizer(N) =M « [pi(N) + pa(N) +p,(N)] Equ.6.15

The indices correspond to the forging (shaft-end, thin disc, thick
disc) of a flow.
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Figure 6.1: Normal Operation Cycle
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Fig. 6.2: Full Load Rejection With Overspeed

6.2.1 Probability of Missile Generation of an Individual
LP-Rotor Forging p,_(N)

The probability of missile generation due to Non-SCC for
an individual LP-rotor forging is defined as the probability
that an initial crack (crack length a,) grows up to the
critical crack length a, for brittle fracture.

For the determination of this probability some assumptions
are made:

- Each forging has an initial crack with the length a, at
the location, where the highest transient stress appears.
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Generator G* G*
M* M* M*

Equivalent
operating 10 000 25 000 50 000 75 000 100000 h
hours T,

M M M

Turbine G G
Appraoximate 2 5 8 11 14
opersting l i | | 1
years
G = Major overhaul Te STea+n,-Tg
M= Minor overhaul Te = Equivaient operating hours
* With diagnosis Tent = Actual operating hours

Ts- = Opersting hours charged
for one start

n, = Number of starts

Figure 7.3
Recommendations for Inspection Intervals
of Large Turbine Generators
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== FAILURE RATE P(T)
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Figure 7.1
LP-Retrofit Indian Point 3
Assessment of the Probability of Steam Turbine
Rupture from Stress Corrosion Cracking

PROBABILITY P AS A FUNCTION OF TIME

95X CONF. BOUND: NOMINAL SPELD

"""""" ST CONF. SOUND: 132X OVIRSPELD
16 l
10
10
18 /",-_Ifn-‘::"""""
" N il
10

-
(-]

LL_LL__.;O
N

3

i}

A

11
LI ‘.“"
=

s

. €883
A R R 5 B = 8
TN gt

RN tyrery- ACIYY 9%
e

10°

19"

10-
™ . $0
° 10 P re — SIRVICE LIVE IN YEARS

14A-39 Rev. 2
7/91




5= FAILURE RATE P(N)
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Figure 7.2
LP-Retrofit Indian Point 3
Assessment of the Probability of Steam Turbine
Rupture From Low Cycle Fatigue

PROBABILITY P AS A FUNCTION OF

LOAD CYCLES
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Figure 7A
Hoop Stresses with Temperature Load
at Nominal Speed
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Te - Temperature in °C
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Figure 7B
. Temperature Distribution (Stationary)
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Critical Crack size Due to scc

(Line number -2) +» 50 = g/NPa
lksi = 6,895 Mpa

Figure 7C
Hoop Stress Distribution at 132%
Overspeed and Stationary Temperature
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Figure 7D
Transient Hoop stress Distribution at
Nominal Speed and t = 19,200 Sec.
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