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ABBREVIATIONS USED: 
AFWS - AUXILIARY FEEDWATER SYSTEM 
CVCS - CHEMICAL AND VOLUME CONTROL 

SYSTEM 
ESFAS - ENGINEERED SAFETY FEATURES 

ACTUATION SYSTEM 
FW - FEEDWAfER 
RTS - REACTOR TRIP SYSTEM 
SIS - SAFETY INJECTION SYSTEM 
Sl - SAFETY INJECTION 
RT - REACTOR TRIP 
CS - CONTAINMENT SPRAY 

NOTES: 

ECCS - EMERGENCY CORE COOLING SYSTEM 
HL - HOT LEG 
CL - COLD LEG 
CCWS - COMPONENT COOLING WATER 

SYSTEM ." 
RCS - REACTOR COOLANT SYSTEM 
SWS -SERVICE WATER SYSTEM 
HPI - HIGH PRESSURE INJECTIO~ 

LPI - LOW PRESSURE INJECTION 
Cl - CONTAINMENT ISOLATION 
SG - STEAM GENERATOR 

I. FOR "TRIP INITIATION AND SAFETY SYSTEM ACTUATION, MULTIPLE SIGNALS 
ARE SHOWN BUT ONLY A SINGLE SIGNAL IS REQUIRED. THE OTHER SIGNALS 
ARE BACKUPS. 

2. NO TIMING SEQUENCE IS IMPLIED BY POSITION OF VARIOUS BRANCHES. 
REFER TO EVENT TIMING SEQUENCES PRESENTED IN TABULAR FORM IN PERTINEHl 
ACCIDENT ANALYSIS SECTION OF CHAPTER 15.0 OF THE FSAR. 

3 • WHEN OVERTEMPERATURE AND OVERPOWER ARE USED IT REFERS 
TO OT-DELTA T AND OP-DELTA T. 

DIAGRAM SYMBOLS: 

( ) - EVENT TITLE 

0 -BRANCH POINT FOR DIFFERENT PLANT CONDITIONS 

I .._ ___ ........ ! -SAFETY SYSTEM 

< 11\ \ J 

-lp\ 
\ ) -

:> - SAFETY ACTION 

-SYSTEM REQUIRED TO MEET SINGLE-FAILURE CRITERIA 

-MANUAL ACTION REQUIRED DURING SYSTEM OPERATION 

CALLAWAY PLANT 

FIGURE 15.0-7 

ABBREVIATIONS AND SYMBOLS 
USED IN SEQUENCE DIAGRAMS 
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NOTES: I. THIS DIAGRAM APPLIES TO BOTH MANUAL 
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2. FOR THIS TRANSIENT. REACTOR PROTECTION 
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OPERATIVE. BUT A RT IS NOT EXPECTED. 

3. NO SAFETY V AI.. VE SET PRESSURES 
ARE APPROACHED IN THE SECTION 
15.1.3 ANALYSIS. 
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LOCAL ASSBL Y. AVG. POWER FOR AN 
INTERCHANGE BETWEEN A REGION 1 
AND A REGION 2 ASSBL Y. WITH THE 

BURN. POISON RODS BEING TRANSFERRED 
TO THE REGION 1 ASSEMBLY. 



R p 

-0.9 

-2.1 

-2.3 

-2.2 

-1.9 

4026-388 

N M L K J H G F E 0 C B A 

-2.2 

2.0 -2.0 

-1.0 

-0.4 

-1.6 2.3 

-3.2 9.7 

-1.6 1.8 13.6 

0.3 Lt.5 

-0.4 

-0.9 

0.4 -1.4 

2.0 -2.1 

-1.9 

-2. I 

-1.5 

-0.4 

1.2 

5.7 

X 
9.7 

1.8 

-0.6 

-I. 5 

-2.2 

-2.1 

-1.6 -1.0 2.0 

-o. 5 -1.4 

-2.0 

Lt.4 -1.7 

5.6 -O.Lt -1.6 -2. I 

I. I -2.2 

-0.9 

-0.5 -1.9 

-1.1 

2.0 

-2.0 -o.9 

CASE C 

CALLAWAY PLANT 

2 

3 

Lt 

5 

6 

7 

8 

9 

10 

II 

12 

13 

Itt 

15 

Rev. OL-0 
6/86 

FIGURE 15.4-21 
REPRESENTATIVE PERCENT CHANGE IN 

LOCAL ASSEMBLY AVERAGE POWER FOR 
AN ENRICHMENT ERROR (A REGION 2 
ASSEMBLY LOADED INTO THE CORE 

CENTRAL POSITION) 



R P N M 

0.4 

3.2 I. 2 

9.8 7. I 

9.2 

20.0 17.8 

27.2 

42.0 [>( 

38.6 

35.9 

4026-389 

L K J H G F E D C B A 

-II 

-9.2 

-I. 5 

-L6 

-2.3 

10.8 0.8 

20.7 5.8 

23.6 

14.0 

20.4 

7.0 

15.3 

-12 

-12 

-II 

-8.0 

1.9 

2.8 

2.9 

-14 

-14 -15 

-12 -15 -16 

-12 -14 

-10 -14 -15 

-5.5 -II 

-12 

-8.6 

-1.7 8.9 

-3.3 -6.3 

CASE D 

-13 

-16 

-16 

-7.0 

-15 

- 13 

2 

3 

If 

5 

6 

7 

8 

9 

10 

II 

12 

13 

I If 

15 

Rev. Ol-0 
6/86 

CALLAWAY PLANT 

FIGURE 15.4-22 
REPRESENTATIVE PERCENT CHANGE IN 

LOCAL ASSEMBLY AVERAGE POWER FOR 
LOADING A REGION 2 ASSEMBLY 
INTO A REGION 1 POSITION NEAR 

THE CORE PERIPHERY 



- 2 
< z 
::E 
0 z 
I..J._ 1-5 
0 
z 
0 
~ 

~ 1 
u_ -
~ 

~ 
a... 0.5 

~ _, 
c:...> 
=> z 

0 
0 2 4 6 8 0 2 

IME (SECO S) 

CALLAWAY PLANT 
FIGURE 15.4-23 

NUCLEAR POWER TRANSIENT, BOL, 
HFP, ROD EJECTION ACCIDENT 

Rev. 12 11/13 



c 6000 
<!> w 
e sooo 
w 
0:: 
=> 

4000 < 
ffi 
a.. 

3000 

0 
:5 2000 
(..) 

c 
~ 000 
_J 
w 
:=;:) 

'-'- 0 
0 

' ' 

FUEL CE ER TE~ ERA - URE 
FUEL AVE AG E TE MPER TU E 
C L A 0 l.l I 1:. R I 1:. tA P l R I E. 
~[ L I G 4900 Oeg r 

~--------~----~-------------------·--

----... ---- -- ---_,---- ------... 
,,'# '~- ~- ---, ---~. 

---
, ;' --... ___ _ 

, ---------- ... --
( -----------

2 • 6 
TIME (SECO DS) 

CALLAWAY PLANT 
FIGURE 15.4-24 

HOT SPOT FUEL AND CLAD 
TEMPERATURES VERSUS TIME, BOL, 

HFP, ROD EJECTION ACCIDENT 

Rev. 12 11/13 



'J 25 
~ 
~ 
0 
:::z 2o--
LL.. 
0 
z 
0 ts--t-

~ e: -
Ck: to--
w 
~ a... 

~ s-
__J 

u 
~ 

o~==~~--~·i~·--~· 4·--·~~· ~·--~! ··~·~~· 4·--~· ~~ ~~~ 
0 2 4 6 8 

TIME (SECO DS) 

CALLAWAY PLANT 
FIGURE 15.4-25 

NUCLEAR POWER TRANSIENT, EOL, 
HZP, ROD EJECTION ACCIDENT 

Rev. 12 11/13 



C'6(XX) 
<.!) 
L.a..J 

e scro 
w 
::::::> 

4000 ~ a::: w 
a.. 
w 300) 
F-

0 
:5 2(XX) 
(..) 

0 

~ l (XX) 

d 
::::::> u.. 

0 
0 

F E 
F F 

---

RA - URE 
R TURF 

AT R 
F 

~~- - -- - ----~ ~ ~ -.......... _, ___ _ 

2 

--- - - .... ·--·-·- ---· ----.. ---------·-------· 

4 6 8 n E (SECO DS) 

CALLAWAY PLANT 
FIGURE 15.4-26 

HOT SPOT FUEL AND CLAD 
TEMPERATURES VERSUS TIME, EOL, 

HZP, ROD EJECTION ACCIDENT 

Rev. 12 11/13 

10 



10.0 

- 9.0 t.O 
I 
0 

8.0 
)( 

= 7.0 
-l -
]1: 6.0 
0 
...J 
1.1.. 

liiC 
5.0 

< 
I.I.J ij,Q Clc: 

= 
0 3.0 I.I.J 
1-
cr 
a: 2.0 c,:) 
uJ 
1-
z 1.0 

0 

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 ij,O 

TIME (SECONDS x lo-3) 

CALLAWAY PLANT 

FIGURE 15.4·27 

Rev. OL-2 
6/88 

REACTOR COOLANT SYSTEM INTEGRATED 
BREAK FLOW 

ROO. EJECTION ACCIDENT 



w -
0 a..z-

0 
Lf.LL.. 
_J 
(.) 

:z: 

r surizcr Filii g s 
tl R Cas 

200 0 0 

60 
TIME (SEC) 

CALLAWAY PLANT 
FIGURE 15.5-1 

INADVERTENT OPERATION OF ECCS 
DURING POWER OPERATION 

Rev. 16 11/13 



1.\.J 
a:: 
(/) 

~ 
0::. 
a..~ 

Pr urizc:r Filii '9 C 
DNBR Coso 

--- ---- • 'I Se7point kls~.tned 

2 

es ~ 2~ 
N .....,.. 

I 
I a:: 

V) 

~ 
a:: 
Q.. 

\ 

\ 

I 
I 

I 

I 

--- Pr urizvr Filii 9 C v 
NBR 

-- - - - - - ---

--

6 

CALLAWAY PLANT 
FIGURE 15.5-2 

INADVERTENT OPERATION OF ECCS 
DURING POWER OPERATION 

Rev. 16 11/13 



a:: 
:z 
0 

PT uriz r Fillinq C 
- - - - ONBR <Ale 

' ,2-r-------------------------, 

400 5 

CALLAWAY PLANT 
FIGURE 15.5-3 

INADVERTENT OPERATION OF EGGS 
DURING POWER OPERATION 

Rev 16 11/13 



2,000 
w 
~ 
::J 
-l 

1,800 0 
> 
a: I=' 
Ww 
1-w 1,600 
~u_ 
a:o 
wCJ 
N::J 1,400 -o a:-
::J 
U) 
U) 1,200 w 
a: 
a.. 

1,000 
0 300 600 900 1,200 1,500 

TIME (Sec.) 

2,600 

w a: 
::J 
U) 2,400 -
U) 
w / a: 
a.._ 
a:<C 
WUJ 2,200 -
NO.. 
a:-
::J 
U) 
U) 
w 2,000 f-a: 
a.. 

1,800 I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) REV. OL-7 
5/94 

CAu.AWAY PLANT 

FIGURE 15.5-4 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MINIMUM 
REACTIVITY FEEDBACK, WITHOUT 

PRESSURIZER SPRAY 



1.2 

- 1.0 1-.....! 

a: 
<{ 
z w -

$; ~ 0.8 1-

0 0 
CL z 
a: u... 
<{ 0 0.6 1-

w z .....! 0 0 
~ f- 0.4 1-

z 0 
<{ 
a: 
u... 0.2 -

0 I I I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) 

700 

w -C) u... 
<{ OJ 650 1-
a: CD 
w 0 
> 
<{ w 
a: a: 
w ~ 600 1-
f- f-
<{ <{ 

$; a: 
w 

w CL 
a: ~ 550 1-0 w 
0 f-

500 I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) REV. OL-7 
5/94 

CALLAWAY PLANT 

FIGURE 15.5-5 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MINIMUM 
REACTIVITY FEEDBACK, WITHOUT 

PRESSURIZER SPRAY 



2,000 

w 
~ 
::> 
_I 1,800 
0 
> 
0: -1-w w 1,600 1- w 
<( LL.. 
~ () 
0: m w ::> 1,400 
N () 
0: -::> 
(f) 

1,200 (f) 
w 
0: 
a.. 

1,000 
0 300 600 900 1,200. 1,500 

TIME (Sec.) 

2,600 

w 
0: 
::> 2,400 1-(f) 
(f) 
w 
0: 
a.. -<( 
0: (f) 2,200 1-w a.. 
N 
0: 
::> 
(f) 
(f) 2,000 1-w 
0: 
a.. 

1,800 I I I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) 
REV. OL-7 
5/94 

CALLAWAY PLANT 

FIGURE 15.5-6 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MINIMUM 

REACTIVITY FEEDBACK, WITH 
PRESSURIZER SPRAY 



1.2 

- 1.0 1-_J 

<( 
a:z w-
~~ 0.8 1-
oO 
a_Z 

a: LJ_ 

<( 0 0.6 r-
w z 
_J 0 () 
::> I- 0.4 r-
z () 

<( 
a: 
LJ_ 0.2 ~ 

0 I I I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) 

700 

w -
~ 

LJ_ 

<( 0> 650 -a: CD 
w 0 
> 
<( w 
a: a: 
w ::> 600 r-
I- I-
<( <( 

~ a: 
w 

w a_ 
a: ~ 
0 w 550 1-

() I-

500 I I 

0 300 600 900 1,200 1,500 

TIME (Sec.) 
REV. OL-7 
5/94 

CALLAWAY PLANT 

FIGURE 15.5-7 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MINIMUM 

REACTIVITY FEEDBACK, WITH 
PRESSURIZER SPRAY 



w 
~ 
=> 

2,000 

0 1,800 

> 
a:: -wl-
1- w 1,600 
<(w 

$~ 
a::-
w en 1,400 N[S 
a:: -
:J 

g:s 1,200 
w 
a:: 
a.. 

1,000 

2,600 

w 
a:: 
=> 2,400 U) 
U) 
w 
a:: 
a.. -a:: 

<( 

w U) 2,200 
N a.. 
a:: 
=> 
U) 
U) 2,000 w 
a:: 
a.. 

1,800 

0 300 

~ 

v 
~ 

-

I 

0 300 

600 900 1,200 1,500 

TIME (Sec.) 

I I I 

600 900 1,200 1,500 

REV. OL-7 
5/94 

TIME (Sec.) 

CALLAWAY PLANT 

FIGURE 15.5-8 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MAXIMUM 
REACTIVITY FEEDBACK, WITHOUT 

PRESSURIZER SPRAY 



1.2 

- 1.0 1-.....J 
<!: 

a:z w-
~~ 0.8 1-

oO 
a..Z 
a:LL 
c:t:O 0.6 1-

wz 
.....Jo 
0- 0.4 1-::>I-
zO 

<!: a: 
I..L 0.2 t-

0 I I I I 

0 300 600 900 1,200' 1,500 

TIME (Sec.) 

700 

w -
<.9 I..L 

<!: 0) 650 i-

a: (l) 

w 0 
> 
<!: w 
a: a: 
w ::> 600 ,.... 
I- I-
<!: <!: 
~ a: 

w 
w a.. 
a: ~ 550 t-0 w 
(_) I-

500 I I I 

0 300 600 900 1,200 1,500 

REV. OL-7 
TIME (Sec.) 5/94 

CALLAWAY PLANT 

FIGURE 15.5-9 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MAXIMUM 
REACTIVITY FEEDBACK, WITHOUT 

PRESSURIZER SPRAY 



w 
~ 
:J 
_J 

0 
> 
a:
wl-
1-w 
<(w 
~IJ.. 
a:() 
wc:o 
N:J 
-(.) a:
:J 
(/) 
(/) 
w 
a: 
CL 

w 
a: 
:J 
(/) 
(/) 
w 
a: 
CL -a: <( 

w (/) 
N CL -a: 
:J 
(/) 
(/) 
w 
a: 
CL 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 
0 300 

2,600 

2,400 ,.... 

2,200 r-

2,000 -

1,800 I 

0 300 

600 900 1,200 1,500 

TIME (Sec.) 

I I I 

600 900 1,200 1,500 

TIME (Sec.) REV. OL-7 
5/94 

CALLAWAY PLANT 

FIGURE 15.5-10 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MAXIMUM 

REACTIVITY FEEDBACK, WITH 
PRESSURIZER SPRAY 



1.2 

-- 1.0 ~ ....I 
<{ 

a:Z 
UJ~ 0.8 ~ 
~0 Oz 
O..LL 
a:o 0.6 -
L5z 
.....10 o- 0.4 '-:::lt-
z~ 

a: 
lL 0.2 -

0 
0 

700 

w --
CJ lL 

<{ OJ 650 -
a: Q) 

UJ 0 
> 
<{ w 
a: a: 
UJ :::l 600 -
t- t-
<{ <{ 

~ a: 
w 

UJ 0.. 
a: ~ 550 r 
0 UJ 
0 t-

500 
0 

300 

I 

300 

600 900 1,200. 1,500 

TIME (Sec.) 

I I I 

600 900 1,200 1,500 

TIME (Sec.) REV. OL-7 
5/94 

CALLAWAY PLANT 

FIGURE15.5-11 
CHEMICAL AND VOLUME CONTROL 
SYSTEM MALFUNCTION MAXIMUM 

REACTIVITY FEEDBACK, WITH 
PRESSURIZER SPRAY 



1-2,..------- ----- ----- ---. 

5~--------------------------------~ 

4 

~ J 
Q 

zr---~ 

25 50 
llME (Me) 

100 

CAJ..LAWAY PLANT 

IIIIICUiMPO'tBAII)DMit 
'IIWIIIII'fl Rltl&l'laiMI&II' Cl a•a 

t#AWF M*PMUFEI'YVALVE 
Rl'f. t1 tltO 



2400 

2200 ... 
"' 
~ 2000 

... ~ 
e5te 1800 
!::!~ 

"' ii: 1800 
~ 
Q. 

1400 

1200 
0 2S 

600 

... 
"' ~ 580 ... 
Q. 

k 
~~ 560 

'< 
;;! 

~ 
540 

25 

\ 

50 

50 
TIM£ [a) 

75 100 

75 100 

CAJ..LAWAY PLANT 

P&SJ!H ERPN IIIEAII)n.IB.AVBWE 
,_I'BMnR!TRIIIIBII'II'IIIN\DIMIIWI' 

CIPBINBCIFA I'IBOII''FRIAmYVALVE 
1&'.11 11te 



P1CS$1..' i ZC I 

----Ruptu r ed S1e arr Cene r olor 
······-· l n to c l S:eom Generotor ( oop 2) 

~0 ~--------------------------------------~ 

-:;;;: 2000 
l/) 
a.. 

\ 

' 

o~~--~~------U4--------~~~--4-~L----Y 
0 1000 2000 3000 

Nolo: 

,_.._~_m ___ .,ll*f ... lo 

IIIMM Dnii'IIIWt*llhll IDfldl& II .,._AIO&IDI"'.,_ 

--... - .. bo .. - .. "'-'tho RC8 """' .... -. l* ................ ...,.. .. lho 
-~-... lllo<llhoiiGIRIIIIIho ........ 
llffllda d u. ••...w.t ......... 
_,.,_..._...,o_porlonudlhol 
..,.....,..,. -lhoiU!Ibor<l ..-ASOa .. -ror~~~o.-. -.r .... -10~wo. 
11* .... ih. b.-r ..... E••M•16nlbl tf.w ~ 
.-... l!*tflp& ,....., .. lhol .... a.-
AIIO .,. ' '4i;i - porlomod 10 .,.....~ lllllologlool 

-<llhopob ••• -.. -·· fh4w _.......,wwaUJ.Id~U.ad.,. ~ ...._...,. .... 

«JOO 5000 
Time (s) 

CAJ..LAWAY PLANT 

PN II" MAIDIIIBIII GBBIATCR(NP1111D 
AIDINrACT tai!I'~TGIIS) F'fBIIA!TIWIIII!NI'8 

RIRtnalll CI&.EMTCRTIIENPI'IIEEIIENI' 
II&', 11 fll1 



Ru p t u r e d L oo p Hot L eq 
---- RtJp t ured Lo o p Co I d Le g 

MO ~-----------------------------------------. 

-;::;:-
<..:> 500 
w 
Q 

w 
0::: 4()0 :::> 
!< 
0::: 
w 
~ 300 
w 
I-

200 

' ' ........ -- ..... 
~ ' --"".... \ 

\ 
I 

I 
1 111 
J l l , --- - -~ -
If 1/ J"" ~ 
' t I I 

T •I 

IOO ~~-L~-+-----L~4-~-----4--~--L-4,----~-LY 
0 1000 

Hal& 

llwthoml~-madol..-. adlniHII~II 

2000 
Time 

- ..... ~ ...... - .. --... ~ 
--_ .......... - ..... 1110 
RC8 liPid e~a-.n lNIIIIIIIilllniNIVIIW• lfllb _,_ 
.. ~-~--.. ., ~8GIII.IIId~ 
.... itllllflecta-thl•tiCWid~ 

~r+._..Mw • ._...,-.:wm_.ua -·------.,--.. -for~ 11\11111 oo - '""" -10- 1* -In ollqorll\lllll c Ill *I-.., II-
..,.,.,~ llw~- .... -~-., ,,,., __ llll'm_tta..,., .... ..., .. 
_., ........ -·-·-·· ~-----~~~~~ ---

lOOO 4000 5000 
(s) 

laCTORCOCILAHT &'/'lrTEM TEM~TIIE 
IIIPI'IIIm L~ TIWiiii!NI' I'DRSI'I!!NI 

c "'lATClRn&!lll'niEBIIM' 



ln t oct Loop - ot L eq { ooo 2) 
---- ln toct Loop Cold Leg (loop 2) 

700 .------------------------------------------. 

6001-- -~ -'C' 
<..!) 500 
w 
0 
~ 

w 
5 400 
~ 
0:: 

::t' ::::;; 300 
w 
1-

200 

- -- -- ----, 
' ' ' ' -, 

~-

/ -r----- --

0 
100 - 3000 1000 2000 

Time 
• 4000 5000 

Note: 
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intact steam genel'3tors to be available to support the 
RCS rapid cooldown. This is conservative with respect 
to the thennal-hydraulic analysis of the SGTR and the 
potential effects of the associated transient . 

.Additional calculations have been perfonned that 
conservatively reduce the number of credited ASOs 
available for the rapid cooldown from three to two. This 
results in a longer rapid cooldown dur.Jtion than is shown 
on this figure. The analyses that use the reduced ASO 
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consequences ofthe prolonged cooldown. Conservative 
flowl'3tes and dumions were used in the radiological 
consequence analyses. 
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conservatively reduce the number of credited ASOs 
available for the rapid cooldown from three to two. This 
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availability were perfonned to quantify radiological 
consequences of the prolonged cooldown. Conservative 
flowr.Jtes and dur.Jtions were used in the radiological 
consequence analyses. 
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