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15 calculations by
LANL (TRAC)
includes
steam line breaks
TBV failures
PORV and medium
break LOCAS

ORNL
Specitied Sequences
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TBV failures

PORY sized LOCAs

Feedwater transients
100 cases

Figure 1. P, T, h Estimation Approach
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Evaluate
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Figure 3. Simple Loop Model for Downcomer Temperature Evaluation
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Heat Tramsfer Coefficient Estimation

Three main regimes are observed in the LANL calculations.
1. RCP's operating
2. RCP rundown following trip (100 sec)
3. Natural Circulation
Estimated h for each regime is given by:
1. h of 4000-5000 Btu/hr ftZ°F calculated by TRAC with RCP's running.
2. Rundown from 5000 to 400 Btu/hr ft2°F following RCP trip.
3. Use floor of 400 Btu/hr ft20F for natural circulation regime.



=LAVLTI

=LANLTI

Teble 1. MAIN STEAMLINE BREAK AT HOT 0% POWER
Initiator: Large Break Upstream of MSIV
AFY fsolation AFY Opecator Operator Early ost.
Scquence KS1Vy MFIVs AFY to low press, flow ey sction: tura off sction: frequency
nuwbe tondition condition eondition 8/6 sondition condition chasging pumps throttle AFW probability/yr
@ sll olose all close sctuates sctustes sute occurs on porformed during (hrottles tetal of 1.4
on demand om demand on demand on demsad contrel led demand fecovery phase AFY st + 22" snd 1.8 _l'
~18.4 » start ~90.9 » ~90.9 » ~70 s when pressure in 8/0 1.2 x 10
olosing rises to shutoff
~18.4 » head of WPl
system
(l.l’ 2’1 glose all close sctuates sctuates auto ocours o8 performed during throttles see 1.4
oo desand on demand on domand on demand contrelled doemand recevery phase AFYW at + 22* .
~18.4 » start ~2.0 » ~18.7 » ~10 » when pressure in 8/6
elosing rises to shutoff
~18.4 » head of WPI
system
@ sll close all slose actmates eotuates 1) occurs o8 performed during fallure 3.0 u"
on desand on demand on demand on demand controlled demand gecovery phase
~18.4 » stert ~50.9 » ~50.9 » ~10 » when pressure
closing rises to shuteff
~18.4 » head of WPI
systes
@ ,ol1 slese all olose sctumates sotustes suto ocours on  fellure throttles 3.0 “-‘
on demand on demand on demand on domand control lod domand AFY st + 22"
~18.4 » start ~90.9 » ~90.9 s ~70 » in 8/6
closing
~18.4 »
4. all close sll elose actustes sotustes amto ocours on fallere fallure 1.0 10_‘
on demand on demand on demand om doemand controlled dewand
~18.4 » start ~90.9 » ~50.9 » ~70 »
elosing
~18.4 »
5. sil slose ajll olose setusates setuates suto fails performed during throttles 1.0 xo"
on demend o3 demand o2 demand on demand gontrol led cecovery phase AFY ot + 22"
~i8.4 » start ~50.9 » ~90.9 » whes pressure ia 8/6
olosing rises to shutoff
~i8.4 heoad of HPI

system



= LANL T2

Table.), Continued

Sequence
sumber

MSIVs
sondition

NWF1Vs
sondition

AFV
condition

AFY jsolation
to low press,
8/6

AFY
flow
condition

i
condition

Operator
sction: twen off
charging pumps

Operator
sctiom:
theottle AFV

Eazly et
frequency
probability/yr

sll close
on demand
~18.4 »

bothk fail
to elose
~18.4 »

bo:h fall
to slose
~18.4 »

all olose
on demaand
start
elosing
~18.4 »

all slose
on demand
start
elosing
~18.4 »

sll slose
on demand
stact
elosing
~i8.4 »

sctuates
on demand
~50.9 »

sctesies
on demand
(time?)

scinaton
os demsnd
(time?)

does not
evour

does not
oecwr

auto
sontzol led

anto
control led

initially

in avto,
operator
kiils flow
to both §/Gs

300 s after

HSIVse fall
to slose

occurs OB
demand
~70 »

osours o8
demsod
(time?)

ocours om
domand
(time?)

performed during
recovery phase
whea pressure
rises to shutoff
head of NPI
system

performed during
recovery phase
when pressure
rises to shutoff
hoad of UPI
system

performed during
recovery phase
vhen pressurs
rises to shutoff
bead of HPI
systes

throttlies
AFV ot + 22°%
is 8/G

insnres that
flow does
not exceed
160 gal/min
on any line

N/A

3.0 3 107

total of 7.A
and 7.0 1’
1.0 x 10
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DC TEMP FOR LARGE SLB AT HOT ZERO POWER CASE 17A

__uzm 1]

TIME ( seconds )
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Tabise 3.
Isitistor

Nain Stesm!ine Brosk ot Full Powsr
Large Break Upstresm of HSIV

bequence
Bo

Turbine
condition

ADV 2
condition

TEV,
condition

Nain feod
remback

MS1iVs
sondition

Wivs
coadition

AV
sondition

AFY jselation
to low press
$/G

LAVL T3 '
LANL T3
T LANLTS

SLAVL T

= LANL T3

trips o
densnd
~3.0 »

trips oa
demand
3.0 »

trips o=
demand
3.0 s

trips o
demand
~31.8 »

trips o
demand
~32.8 »

trips =
demand
~3.5 »

tzips on
oan demsand

tripe oz
on demand

trips oo
domand
1.0

trips on
demand
1.0 »

sll close
on domand
8.7

all close
on demand
0.7 »

sl close
oa demand
8.7 »

sll close
oz demand
.7 »

sll slese
on demand
25.7 »

sll close
on demand
0.7 »

ADY on 1line
epponite
broken line
falls to
slose Bt i

sll slose
on demand
~4.0 »

sll glose
os demand
~4.0 »

sll close
on demand
~“.0

sl \'o-o
on demand
~4.0

sll close
on demand
~4.0

sil slone
on desend
~4.0»

sll cslose
on demand
~4.0

macsalily isclated

st 30 minstes
ADY om |ine

oprosits
broken lime
fails %o
close But Is

sll closs
on demend
~4.0

manually lsolated

st 15 minutes

ADY on line
opposite
broken line
fails to
close

sl clowe
or domand
.7,

all slose
on demasad
.7 s

sll close
on demand
~4.0 »

sl close
on demssnd
~4.0»

asll close
on demand
~4.0

rusbacs
oceurs

reabdachk
occurs

reaback
occurs

renbach
occnrs

reabach
eccurs

runbach
eccursy

renback
Pcours

runback
occurs

rueabsch
occurs

fails te
occur om
line with
steam bresk

falls to
occur om
both lines

sll close
on demand
~41.2 »

ell closs
on demand
~41.3

all close
on demand
~41.3

ail slest™

on demtnd

~“ldae B
-

to close
~41.2 »

all close
on demand
~41.2 »

all close
on decmend
~41.2 »

all slose
on demand
~41.2 »

sll clowse
on domand
(time?)

sll slose
oa demand

sll close
on demsad
~41.3 »

sil close
o demand
~41.2 »

sll close
on demsnd
~41.2 »

all close
on demasnd
~41.2 »

sil slose
os demand
~41.2 »

all close
on desand
~41.2 »

all close
os demand
~41.1 »

sll clene
on demand
~41.32 »

sll close
on demand
(time?)

sll close
on demand

sctuates
on demand
~197.0 »

acteates
on demand
~197.9 »

sctuates
en demand
~“9M.9

sctusten
on demsnd
~197.9 »

sctuatles
on demand
~197.9 »

sctuates
on demand
~197.% »

sctustes
on demand
~1971.% »

actuates
on demand
~197.9 »

actustes
on demand
~197.9% »

actuates
on domand

sctiuatss
on demand

sctuantes
on demand
~197.0 »

sctuntes
on dewand
~197.9 »

actustes
on demand
~197.9 »

sctuntes
on demand
197.9 »

sctuat s
on demand
~197.9 »

does aot
sctusts siace
po AP sigaal
genecated

sctuates

sctuantes
on demand
~197.9 »

sstoates
on dewmand
~197.9 »

actuates
on demaand

sctuates
oa demand




Tadble 3, Continued
Operator actiom: Operator
AFY low ! 4 turn of f sctiom: Early est. Sequence
sondition eondiion charging pumps throttle AFY frequency ne.
Auto oscurs cu pecrformed during throttlien 1.0 10" 1.
sonirelled  demand recovery phase AFY st + 227
whea pressure ia §/G
rises to shutoff
head of UPIL
system
wie occurs on  failure throttlies 5.0 x 3077 3.
sontrolled  demand AFY ot ¢+ 22"
in 8/6
anto oecurs o8 performed during fallure 1.0 107} ’.
sontrolled  demand recovery phase
when pressure
tises to shutoff
head of WPI
uto [ fallure 6.0 u"‘ 4,
controlled A
suto fails te  performed during throttles 1.6 8 07 s.
sontrolled oeenr recovery phase AFY ot +» 22"
when pressere ia 8/G
rises to shugoff
head of BPI
system
asto cecure performed during insures that 1.0z 10! ‘.
sontrelled on demand recovery phase flow does
when presssre not exceed
rines to shutoff 160 gal/min
head of WPI on say line
tystem
mte oscurs performed dering throttles total of T.A.
contrelled on demand recovery phase AFY at + 22"  T.A, 7.0,
when pressure is 8/0 md 7.C u
rises to shutofl 1.0z 10
head of HPI
iystem
wte osenrs performed during throtties e T.A 7.0,
contzolled on demand recovery phase AFY st + 22"
when presssre ian 8/6
rises to shwetoff
head of WPY
iystem
sato ocecurs performed during throttles sen T.A 7.6,
sontrolled oun demand recovery phase AFY st + 22"
when prossere in 8/6
rises to shmtofll
hesd of EPI
sysiem
aste cesurs pecformed during throtiles $.0» l." | N
sontrolled om demand recovery phase AFY st + 22°
when pressure ia 5/6
rises te shutoff
hoad of WPI
iystem
wto secnrs performed during the tiles 5.0 9 2077 ’.
sontrolisd on demand recovery phase AW e+ 22%
when pressuce n 8/6
rises to shutoff
head of WP1

systom
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DC TEMP FOR LARGE SLB AT FULL POWER

CASE 36
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.35.30 TUES 14 FES, 1904  OB-KTNIST , 15300 DISSPLA VER 6.3

DC TEMP FOR LARGE SLB AT FULL POWER CASE 38
(] ;
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5
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( seconds )
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= Loas eftoad
TLANL TY
= LAVL 79
= LANLTYS
=LAVLTS
ST LAMLTS

= LANLTE
SLANLTE

=S LANLTY
= 5.8
s 5.nc
T LANLTY
*§5.1..8

TABLE S

REACTOR TRIP AT FULL POWER

Initistor: Unspecified
Sequence Tarbine AV TOV: Hainfeed NSIV, MFiVs AFY AFY jsolatioa to
"o. sonditios condition condition tunback condition condition condition low pressure $/G
1. trips o e ick open quick open runback femaln temain not sot
dema:d then close thea close occurs opea open sctuated sctuated
a8 reguived as requived
. xips on quichk open quick open fails te remain remain “ctuates sot
demand theon close then close occur on open open on demsnd sctuated
a8 reguired as vequired one line
| trips on quick open quick open falls 0 remain remain sctuater sot
demead thes close thea close occur oa open opea on demand sctuated
as regquired ar required one line
‘.. trips on quichk open quick openm fails to remaln remain sctuates sot
demand then close then slose occur on open open on demand sctuated
re coguired e reguired one line
s. trips on quick open quick open fails to remain remsin sctustes sot
demand then close then clos eccur o® open open on demand sctuated
o8 required sy requived one line
s. trips on quich oper quick open falls to Temain remain actustes sot
dem.nd then close then close occur on opesn open an demand ac.uated
a8 required a8 required boih lines i
7. teips on quick open quick open falls to remein remain tctustes sot
demand then close then close occur on open spesm on demand sctuated
as sequired a8 regquired both lines
.. irie: o "quick open quick open fails to remain remain sctestes sot
Z.mand then close then elose ocgur on opan cren on demand sctosted
ss roquired a8 voquired both lines
A, trips on quick opes one TBV runback sll cloer sli eleas sctuztes sot
demand then close fails to occurs on demand on demand on demand actuated
s required close ~50 » ~5J0 ~310 o
N, trips on quisk open twe THV, runback all elone sll glose sctuates not
demand then slose fall te occers oa demand v4 demanc on demarnd sctuated
a8 required close ~50 , ~510 » ~510 &
", trips sa quick open three TBVs runhach il closs all close sotuates sct
desand then clove fail to ocgw 2 on demaund on demand on demand sctusted
o8 required close ~50 » *310 & ~510
I0A, trips on quick open one TBY resback =11 ciose sl close sctaates st
demand then close falls to osgurs on demand on os demand scteatee
& roquired close ~50 =510 » ~510 »
108, trips oa quick cpon two BVs ruaback 31l clese sll close sotuates 1ot
demand thes close fall te oecurse ¢ dewmand on o= demand actuated
a8 required close ~50 » ~510 » ~510 »



TABLE §

( CONT INVED)
Essly estimated
Opevator Operator froquency
AFY flow 1 sction: turs off sction: throttle probability Sequence

condition condition charging pumps AFY per year 0.
sot sot NA NA S5 00 i.
sctested sctuated
suto occure on performed durling recevery throttles AFW ot 3.0 li.’ 3.
sosirol jed depapd phase when pressmre cises +221" = S§/G

to shutoff head of WPI

system
sute occsurs om fallere throttlies AFY &t 1.3 2 IO.‘
sontrol jed demand +22" ia 8/
ssto occwrs o pecformed during wesovery fallure 1.3 1w ‘.
sontrol jed demrad phase when pressers rises

to shutoff of BPI

system
sste oceeurs om failure fallore 3.0 10-5 s,
controlled domand
sato oceurs on pocformed during recovery throttles AFW ¢ 2.9 u“ 6.
sontrolled demand phase when pressure rlses +22* ia S/6

to shuteff d of WPI

systom
aste ocours on failuze throttles AFW st 7.6 10-‘
controlled demand . +22* in 8/6
suto ocours om pes.ormed during recovery failure 1.0 2 lo_‘ 8.
controlled demand phase when pressnre rises

to shutoff head of HPI

systom
asto . cceurs om performed during recovery throttles AFY gt 1.0 5 1072 9A.
sontrelled demand phase when pre sure rises +22" ia S/6

to shutof{ head of HPI

system
anto cecurs om pesformed during recovery throttlies AFW st 8.0 x IO-‘ 8.
sontrolled demand phase whea pressoce rises +22" in 8/G

to shutoff head of HPI

system
suto occurs os performed dusing recovery throttles AFW st 1.7 l..‘ $cC.
sontrolled dcmand phase whon pressure rises +22" ia S/G

to shutoff head of HPI

system
suto oegurs on failure throttlies AFW st 3.0 IO" 10A.
controlled demsnd +12" in §/G
sute occurs on failore throtties AFW gt 2.0 s l.-’ 108,
controlled demand +22% 1a 8/6



s S.nnc
= LAVNLTY

= 5.12.8

5.02.C

=L AL T

= LANL T3
or
5.1.8

=LANL THA

TABLE §

(CONTINUED)

Sequence  Turbine ADVs THVs Mainfeed MSIVs KFIVs AFY AFY isolation to
80, condition condition condition runback condition condition zondition low pressure S/G
10C, trips on quick open three THVs fall te runback sll close on a1l close sctuates not sctuated

dioand then close siose ~50 » occurs demand ~310 » on demand o~ demand g
o8 roguired ~510 »
11A, trips on quick open one THY fails to rusback ail clone all close sctustes not sctuated
demand then closs clowe ~50 ¢ occurs on demand on demand on demand
as required ~510 » ~510 o
e, trips on quiek open two TBYs fail to Tuaback all close ell close sctuates not astuate!
domang thon olose close ~30 » oseurs on demand on demand on demand
88 required ~510 ~510 &
e, trips on quick open thros THVs feil te renback all close sll close scimates sot actvated
demand then 2lose close ~%0 o occurs nn demand on demand on demand
s vequlized ~510 & ~510 &
134, trips on quick apan oae THY fails to reaback all close ail close sctuates sot sctusted
demand thes close elcee ~50 o ocers on demand ok demand on demand
s roquired ~510 » ~510 »
<:::) trips o quick open two TBVs fail to runback oll close sll close sctuaten sot sctuated
denand ithen clo«e close ~50 ¢ oscurs on demand on demand on demand
a8 reguised ~510 & ~510 &
@ trips on quick open three TBVs feil to rvaback sll close all close sctuates not sctuated
demand then olose close ~50 » occurs on demand on demand on “emand
24 required ~510 s ~510 »
‘E::) trips oe quiek opes Initially one TBV runback one MSIV sll close sctuates sctuostes on
domond .t%em elose fails to close ot occurs fells to on domand on demand demand
as required ~50 s, ~600 s close ~510 &
after NSIV fails te
close the TBV s
s Isolated.
(!::) trips on quick opes Iaitially two THVs renback ons MSIV all close sctuates actuates on
demand then slose isil to oleose ot occurs fails to on demand o demand demand
as sequired ~50 s. ~900 » close ~510 &
after MSLIV falls to
close the TOVs are
feclated.
13¢c. trips on qulck open Initialiy thres THVs renback one MSIV sil elose sctoates scinates om
demand then close fall to ciose ot occurs fails te on demand on demand Aemand
as required ~50 s. ~1200 o close ~210 »
sfter MSIVs f311 to
close all three THY,
. are lsclated,
130, "ttl'o Y quisk opea one TBV falle to renback ome MEIV all close aetustes sctuates on
domss’ then close close ~50 & eecurs fatis to on demand on demand demand
i requived ) close ~510
@ trips on quick open Initially one TBY runback both fail all close sotuates fails to
femand then olose falls to close ot oecurs to clos. on demand on demand sctuats since
, o8 zoguired ~50 s. ~600 » ~3i0 » ~510 no AP signsl
) slter MSiV failsn %o generated

close the THY i
isolated.



TABLE §

(CONT INVED)
Early cestimated
Operstor Operstor frequency

AFY flow 1 setion: turm off sotion: throttle probability Sequence
sondition condition charging pumps AFW per year no.
suto cccurs om fellure throttlins AFY at 5.0 5 10 10C.
controlled demand +221" e V/G
suto occurs os performed during recovery failure 3.0 s IO-‘ 13A.
sontrolled demand phase whem pressure rises

to shutoff hesd of NPI

systiem
suto cconrs on pecrformed during recovery failure 2.0 l.” 118,
controlled domand phase whem pressure rises

to shutoff hesd of WPI

sysiem
sute oscurs o8 pecrformed during recovery fallure $.0¢ 10-‘ 11C,
sontrolled demand phese wvhem pressurs crises

to shuto.f head of WPI

systes *
asto cecurs oa fatlere failuce 6.0 5 1077 124,
controlled domand
suto ocours om falluge faileze 5.0 IO-‘ 128.
controlled
suto occurs om fallure fellure 9.0 2 1077 13C.
controlled domand
suto ocners om performed durisg recovery throttles AFY ¢t 4.0 » l." 13A.
controlled demand phase when pressure crlses +42i" ia 8/6G

to shutaff hesd of HPI

system
asto ocours oa performed during recovery throtties AFVW at 3.0 107¢ 138,
controiled domand phase whes pressure rises +12" in 8/G

to shutoff head of HP!

system
seto ogcurs on performed during recovery throttles AFW ot 602 10" 13C.
sontrollad domand phacc when pressure rises +21" in §/C

to shutoflf hesd of WPI

system
asto ocours c¢a performed during recovery throttles AFY ¢¢ 4.0 & w"‘ 13D,
contzolled demand phase when pressure rises +22" ia S/6

to shutof f hesd of WPI

system
auto 2cours on pesformed during recovery fnsures that flow 1.0 3 10" 144,
controlled doemand phese whon pressure rises does not exceed

to shutoff hesd of NP1
system

160 gale/min
on any line



= LANL TH
5.1 2.8
< S.1n.¢C
=5.12.¢C
=§.12.¢C
=f.n: €

=LAVL T3

£5.%)

TABLE §

(CONTINUED)
Secuenes Turbine ADVy TBVs Mainfeod MSIVse MFIVs AFY AFY isolstion to
80. condl:ion condition eondition runback condition condition condition low pressure S/G
trips o quichk open Initially two TBVs runback both fail sll slose sctuates fails to
demand then close fall to close ot occurs to close on demand on demand sctusie since
o8 vequired ~50 s, ~900 » ~510 » ~510 » no AP signel
sfter MSIV fails to generated
close the THVy are
isolated.,
@ trips on quick epen Initislly three THVy runbeck both fail ell close satuates fails to
demand then close fall to close at oceues to close on demand on demaad actuste since
a8 reguived ~50 3, ~1200 » ~410 ~510 » no AP signsl
sfter MSIVs fell to .o-ornc.’
elose all three THVy
sre lsolated.
trips on quick open one TBY fails to runback both fail sll close aetuates fails to
domand then close close ~50 » oceurs to slose on demand on demand sctuate slinee
o8 vequired ~510 ~510 » no AP signal
gemerated
154, trips on quich open _ ome TBV falls to fails to sll close sll slose sctuates sctuate ob,
demand then olose close ~50 s occur o on demand os demand on demand demand
o8 required one line ~510 «
158, trips on quick cpea two TBVs Caidl to falls to sll glose all close astuates actuste on
© demand then close close ~50 » occur om on on demand on demand demand
* a8 required one line ~510 &
15C. trips on qeick open threoe TEBVs fail te fails to all close sll elose actuates sctuste oa
demand then close close ~50 & occur on on demand on demend on demand demand
o8 roguirced one line ~510 »
16, telps ony  quick open a1l TBVs feil te runback wll close sll elose sctuates sctuats on
" demand thea close close ocourn on demand on demand on demand dewand
as roquired ~510 o
17. trips on quick open all TBVs fail te runback sll close sll close actuates sctuate om
demand then close closse ocaurs oa demand on demand on demand demand
s regquired ~510 s
18, trips on quick open al)l TOVs fedl to runback all close all close sctuates sctuste on
demand then close close occurs on Asmand on demand on demand demand
s required ~510 »
19, trips on quick open Initially all TRV, runback one MSIV all close setuates sctuate on
demsad then olose fall to close at occurs falls to on demand on demand demand
s required ~50 5, ~1500 s close ~510 »
after MSIV fa’ls te
close the TBVs are
isolated
20, trips o8 cue falls all ¢lose on demand rusbeck sll close sll elose sctuates sctuates on
demand to nlose ocours on demand on demand on demand domand
snd is not

isolated



TABLE 3

{CONTINUED)
Early estimated
Operstor Operator freguency

AFY [low el setlon: turs off scifon: throttle probability Sequence
coudition condition charging pumps AFY per year no.
snto ogcurs om performed dur'‘mg recovery insures that flow 8.0 g 10 ' 148,
sontirolled demand phase when pressure rises does not exceed

to shutoffl head of HPI 160 gals/min

aysteom on sny line
suto oecurs om performed during recovery fasures that flow 1.0 10'1 14C,
contirolliod demand phase when pressure rises does not «xceed

to shutoff head of HPI 160 gala/min

tysiem on any linme =
auto ocour? om rlormed durling recovery fnsures that flow 1.0 5 10 14D,
sonirol lpd demand E:Cll when pressure rises does not exceed

o shutoff head of NPI /nin

system ine
sute ocours om pecformed during recovery AFY ot 1.0 l." 15A.
sontrolled demand phese wkan pressoce rises $/6

te shutos! head of WPI -

system
to . ceowrs om performed during recovery AFY ot 8.0 5 1077 158,
controlled demand phase 'l:= t..ll:tl;:lol + = §/6

to shuto esd o

system —
sute cocours om performed durimg recovery throttles AFW gt 2.0 lO” 15C.
controlled demand - phese when pressure rlses 422" ia 8/6

to shutoff head of HPI

systom
sute occurs on _ performed during recovery throttles AF¥ gt L no" 16,
contrelled demsnd phase when pressure rises 422" in 8/6

to shutoff head of HPl

systom
aute occurs on feilure throttles AFV gt 1.3 xo“ 17.
eontrol led domand +221* ia S/6G
suto ocours om pecformed during recovery fallere 1.2 l.-‘ 18,
csoutrol léd demand phase whan prossere rises

to shutoff head of HPI

system
anto oclurs om performed during recovery throtiles AFW at 1.9 ll.' 1.
controlled demand phase when pressure rises 422" 1a S/6

to shutoff heoed of NPI

iystem
ssto oocurs o8 performed during recovery throttles AFW st 1.8 lt" 20,
controlled demand phase when pressure rises +22" in §/6

to shutoff hesd of HPI
system



=523

= £.25%

s $5.23

TABLE §

( CONT INUED)

Sequence Turbine AV s THVs Mainfeed MSIVs WiV AFV AFY jsolation to
80. condition condition condition runback condition condition condition low pressure S/G
. trips on one fails sll close runback ell close all close sctwates sctuates on

demand te close on demand occurs os demand on demand on demand demand
and is wnot
isolated
1, trips on one falls ell close rexback all close all close sctuates sctuates on
demand to close on demand oscers on demand on demand on demand demand
sad is not
. isclated
@ trips on one fails 1l close reabsck both fail all close sctuates falls to actuate
demand to ¢lose on demand occurs to close on demand on demend since no AP
and is not
Isolated
4. trips on one Talls all close renback all close sll olose actustes sctuates on
demand to close on dewand occurs on demand on demand on demand demand
and {s mot
isolated
trips on Soth fail all slose ronback all close sll close sctuates fails to sctuate:
demand to close and on demand ocours on dewmend on demand on domand simce no AP y
are not 3
lsolated ¥ 4
w75
 _—
TABLE §
(CONTINUED)
Early estimated
Operator Operstor frequency
AFY flow w1 sction: turs off sction: throttle probability Sequence
conditior gondition charging pumps per year no.
suto occurs om fablure throttlies AFY at 5.0 3 10 ° 21,
contrellied demand +22" ia S/6
suto oceurs om performed during recovery failure 5.0 10 22.
controlled demand phase when pressure rises
to shutoff head of NPI
system s
suto oceurs on pesformed during recovery fnsores that flow 1.6 2 107 23,
sontrolliad demand phase when pressure rlses doer not exceed
to shutoff head of HPI 160 gals/min
system on any line
sute ocenrs os failure failure 1.0 x 10-' 24,
contzolied ¢emand
suto ocours om performed durimg recovery throttles AFY st 9.0 lo-‘ s,
controlled dewand phase whin pressure rises +22”" ia 8/G

to shutoff hesd of NPI
system




PLOT 1

3.0.5% THR §TES, 1804  JOB-KTNSI29T,

DC TEMP FOR REACTOR TRIP FROM FULL POWER CASE 512B

[oman)

Uy

13

TiME

( seconds )




( spucoes )  FMLL

g2TC ASYD ¥aMOd TINJd WO¥d 418l ¥OILOVAN ¥0J4 Squd 0d

£°9 W3A WSEI0  00SSI  “JEZISNDNGOr  $981 ‘GiJ 6 WmlL e1seeeE 1w



J2TG dSVD daM0d TINd WONJ dI1dl ¥0LOVAY d0d dWAL Oa

2°9 ¥3A VSSI0  DOSST  “LOZISNIN-SOF 981 ‘ga4 8 wwl 1seneR 1 o0v



PLOT 42.32.10 THR 9 FEB, 1964  JOB-XINSIZCP, 1SSCO DISSPLA vER 8.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 5.12C

.

TIME ( seconds )



PLOT 3 22.34.01 THR 8 rEB, 1904 JOB-KTNSIJAT, 1SSC0 DISSPLA vER 0.2

DC TEMP FOR REACTOR TRIP FROM FULL POWER CASE 5.13A

ot B Y

TIME ( seconds )



L

S FED, 1904  JOB-KINSIDAP, 1SSCO DISSFLA VER 8.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 513A

4

TIME

( seconds )
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42.30.43 THUR 9 FEB, 1984 JOB-KINSI4AT, 1SSCO  DISSPLA VER 8.3

DC TEMP FOR REACTOR TRIP FROM FULL POWER CASE 5.14A

: ~ mer]

TIME ( seconds )



o1 1

42.40.3% THUR 8 FED, 1904  OB-KTNSIAAP, 1SSCO  DISSPLA VER 8.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 514A

—

A,

.

TIME

( seconds )




PLOT ) 22.40.44 THR & FES, 1904 JOB-KINSI4BT, 13S00 DISSPLA VER 0.2

DC TEMP FOR REACTOR TRIP FROM FULL POWER CASE 514B

[ - SRTI4BT

TIME

( seconds )




T 224294 THR 9 FED, 1904  JOB-KINSI4BP, 13300 ODiSSPLA VER 8.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 514B

5 Yy
% /
P/
R

TIME ( seconds )
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i 22.47.00 THMUR 9 TED, 1804  JOB-KINSI4DF, 1SSCO DISSPLA VER 8.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 514D

e ‘

R SRT14D.P
B el
B’ |

TIME ( seconds )



ot 33.31.39 TUES 14 FEB, 1984 JOB-KTNSI3. , 1IS300 DISSFLA VER 0.2

__DC TEMP FOR REACTOR TRIP FROM FULL POWER CASE 523

ho

TIME ( seconds )



33.37.0° TUES 14 FEB, 1984  JOB-KTNSIIP , 18500 DISSPLA vER 0.2

DC PRES FOR REACTOR TRIP FROM FULL POWER CASE 523

s
i N
i \
‘A \ -

TIME ( seconds )
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TABLE ¢
SMALL EREAK LOCA

laitiator: ®uwpevified
Ssquence Resctor Turbine ADVy TBVs Mainfeed T MSIVs MFIVs AFY
"o, condition conditiom condition condition runback condition condition condition
= LA"LT“' . trips ot trips a3 sll close all close runback occurs NA NA sctuates on
14.6(s) 14.50s) on demand on demand domand
~227(s)
SLANLTY 2. trips st trips ot all close all close rusback occurs NA NA actustes om
14.6(s) 14.6(0) on domsnd on domand demand
~2327(s)
@ trips st trips ot sll close sll close runback occcurse NA NA actustes onm
4.604) 14.60s) on demand on demand demand
~227(s)
4. trips st trips at all close ell slose runback occurs NA NA actuates on
14.6(s) 14.600) on demand on demand demand
~227(s)
3. trips at trips ot sll elose ons valve renback occurs sll close all close sctustes on
14,600 14.6(s) o demand fails to on demand on demand demand
~2:7(s) close
6. trips ot trips ot sll close one velve runback occurs a1l close a1l close sctuates o
14.6(s) 14 .6(s) on demand feils to on demand on demand demand
~227(s) close
7. trips at trips ot all close two valves runbeck occure all close sll clowe actustes oa
14.6(s) 14.60s) on demand fall teo on demand on dewand doemand
~227(s) close
s, tripe at ‘trips ot sll close tvo valves runback oecure all close all close sctustes on
14.60s) 14,.608) on demand fall to on demand on demand demand
~227(s) closs
9. trips at trips st one falls all close runback occurs all close all clone sctuates os
14.673) 14.6(s) to close on demand on demand on demand demand
~227(s)
10, trins at trips ot ons fails all close runback ocourse oll close all close act: “es om
- LA”L TS 14,508 14.6() t; .(lou on demand on demand on demand dom. 1
~227(s)
. tripe ot trips ot sll close o1l close renback oceurs NA NA sctuates on
14.808) 14.608) on dewmand on demand demand

~2271(s)




TABLE ¢
{ CONTINUED)

Early estimated

AW tio0lation Operstor sction: frequency
Ert 10 jow presssrs Operstor AFY flow turn of f Operator sctionm: probability Sequence
= sopdition s$/6 fsclates brosk condition charging pumps throttle AFYW per year o,
sciupter on sctustes on isolates ot suto flow performed during recovery throttles AFV at 1.0 5 10 % 1.
denand demand 300 & controlled phese whem pressure rises +41" ia 8/G :
to shutoll head of WPl
systems
tcinatas o sctuste:r on isolates at suto flov failure throttlcs AFVW st 1.7 u" 3.
demand d:mand 300 » sontrollee +23* ia /G
sctuatss on sctustes oOn broak is mot suto flow NA throtilns AFY ot i.9«x 10" b
demand domard isolatable oouuu& +23* s 546
feils to sotmats: ow bresk is net suto throttles AFY at 1.0 2 1078 &
oceunr isolatable eratro +22* in 8/G
sctuates on sctuates on isolates ot anio f1 rformed during wecovery throttles AFY ot 1.0 x xo" s,
demand demand ’ sontroll s8¢ whea pressery rvi,es 22" in 8/6
shutof f head of 71
sjplen
sctuates 2n sctaites om Speck Ls mod suto fiow "‘* throt ‘ca AFY ot 1.4 3 207% 6.
domand duz.nd focizzable control led *22° . S/e -
sotustes oa sctnates o8 isolaise s: suto flow performed furl g recovery throtiles AFY at 1.3 2 10 7.
domand doma.id 00 control led phase whis _esiure rise’ +22" in 8/6
to shute'f desad . WPI
. svstom
sotuites on sstuates on break &= w0l suto flow NA adeotiles AFF ot 1.1 5107 8.
demand doman! isolatable gontentt.d +2." in 8/6
sciuates om sctustied ew isolates at sute Jlow pesforzed dur'ng recovery tarottios AFW at 3.0 2 1;." 9.
denand %, 360 » controlled phese when pressore rises ~22* i E/C
to shutsif hoad of HPI
tystom .
sctsates om rotustes o0 bresk (4 mox suto flow NA throttlans AFW st 2.3 130" 10,
demond demand isolatable controllad +22" ia 8/G
210t0ei%s O rctustes on fsolates at ento flow throttles st ~300 s sfter throttles AFV at 6.0 lo-’ 0.
famerd iemend 1.5 hours ~control Is? bresk is fsolated +22" ia 8/0

- —— ————




ot V.U TUES 14 TEL, 1984 JOB-KTNEIT ., 18960 0ISSPLA VER 8.2

DC TEMP FOR SMALL BREAK LOCA

CASE 63

«
H
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TIME ( seconds )
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B4 TUES 14 FEB, 190« JOD-KTNSIF , ISS00 DISSPLA VER 0.3

DC PRES FOR SMALL BREAK LOCA CASE 6.3
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. 1000 2000 2000 4000 €000 7000 8000
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Teble 2,

Main Steamiine Break at Hot 0N Power

Initiator: Sasll Beeak Upsiream of MSIV
AFY isolation AF¥Y Operstor Operator Early ost,
Sequence HSIVe WFlvs AFY to low press. flow upl sction: tugam off sctiem: froquency
sumber condition condition condition s$/6 conditios condition chargling pumps throttles AFV  probability/yr
1. sll close all close sctmates acteates auto occurs on performed during throtties 49 3 10-'
on demand on demand on demand on domasnd sontrolled doemand recovery phase AFY st ¢+ 22"
(time?) start (time?) (time?) (time?) when pressure ia 8/6
closing rises to shutoff
(time?) head of WFI
system
3. sll close all close sctuates sctuates suto occurs om fallure throttlies 1.0 2 xo“
on demand on demand on dem.nd  on demand eonirolled demend AFY at ¢+ 22* 4
) ia §/6
3. sll slose all close actustes sctuates sute occers on pecformed during felluge 1.0 l.”
on demand on demand on demand on demand control led demend recovery phase
when pressure
cises to shutoff
head of P
system
4. sll slose sl} close sctuates actuates aute occurs om faillure failure 102 10-’
on demand on demand on demsnd on demand controlled demand
5. sll close i) close  sctustes sctuates suto fails to performed during throttles 6.0 x IO-‘
on demand on demand on demand on demand controllnd oscer recovery phase AFY 3t + 22"
when prossure is 8/G
rises to shutoff
hoad of WP1
system
6. all elose all close sctustes sotuates sotestes falls failure throttles 2.0 l.-'
on (emand o demende on demasnd on demand on demand to ocsur AFY st « 22"
in §/G
1. sll close oll close actuates sctustes auto falls performed during throtties 1.0 10-1
on demand oo dessnd on demand on domand costrolled te ocour recovery phase AFVW at + 22*
when pressurs ia 8/G
rises to shatoff
head of HPI
system
.. - all slose sll close actuates suto occurs pesformed during throttlies 1.0 107¢
— on demand on demind on demand control led on demand recovery phase AFY ot + 22"
when pressure in §/6

rises to shutoff
head of WPI
systems




Table 2. Continved
AFY isolation AFY Operator Operator Early est,
Sequence HSIVs MFIVs AFW to low press, flow Pl sctiom: turm off action: frequency
sumber condition condition comndition §/6 condition condition charging pumps throttles AFV  probability/yr
9.A all slose  sctuates does not suto occurs pesformed during insures that total of $.A
o— on demand on demand ocowr control led on demand recovery phase flow does not and ’.l_‘.
when pressure exceed 160 3.5 10
rises to shutoff gals/min on
head of WPI sny line
system
9.8 sll close  actustes doss nmot inlsintlly occurs performed during AFY s stem see 9.4
— on demand om demand ocowr suto cont. on demand recovery phase sot oun
At 300 » when pressure
operstor rises to shutoff
kills AFY to head of WPI
both $/Gs systom
10, sll slose sctustes  dods mot suto ocours flow does sot 1.0 x 1077
% on demand om demand ocewr control led on demand exceed 160
gals/min on
say lire
3. both fail o demand on demand eontrol led on demand recovery phase AFY , 127 1.2 5 3077
— to close whon pressure ia 8/6
opsrator rises te shutoff
closes bead of HPL
. _ MFIVs at system




TABLE ¢

MAIN STREAMLINE BREAK AT FULL POVER

Imitintor: Small Break Upstresm of NSIV
Sequesce Turbine ADVse TEVs Mainfeod MSIVy MFIVs AFVY AFY jsolation te
80, condition sondition condition runback condition condition coadition low pressure S/G
| trips on sll close on demand all slose runback occurs all close all close actuates actuates om demand
demand on demand on domand on demand on dezand L
3 trips on all close on domend all close renback ocenrs sll close all close actuates ectuates on demand
demand on demand on demand on demand on demand
3 trips om all slose on demend all close runback occure all close all close actuates scteates or demand
cemarnd on demand on demand on demand on demand
4 trips op ell elose on demand sll close runback occurs all close all close sctuates actuates on demand
demand on demand on demand or demand on demand
p} trips on all gloss o demand sll close rusbeck ocour” sll close sll close actustes sctustes on demand
demand on demand on demand on demand on dewand
6. trips om sll elose on demand sll close runback ocsurs all close all close sctustes falls te occur
demand on demand on demand on demand on demand
. trips on sl slose on demand sll close runback occwrs all glose actusten faile to sctuate
oo demand on doemand on demand on demand since no AP sigasl
generated
s, trips on ail slose on demand all close all close all close sctuates sctustes on demand
—— demand on demand on demand on demand on demand
3. trips on sll elose on demand sll close 21l close sll close sctuates sctuates on demand
demand on demand on demand on demand on demand
10, trips on all elose on domand ell close al) elose sll close actuates sctustes on demand
- demand on Jdomand on demand on demand on demand
11, trips on sll vlose on demand sll close sll close all close actuates sctustes on demand
g Gemand eon demand on demand on demand on demand
13A. trips on ADV on lime epposite all close runback oecurs ell elose all close sctuntes sctustes on demand
domand broken lise initially on demand on demand on demand on demand
falls to close but is
fsolated at 30 mins
128. trips on ADV on line opposite sll close ranback occers all close sll slose sctustes actustes on demand
demand broken lise initislly on demand on demand on demand oa dewand
fails to close but s
isolated st 15 mine
12¢€. trips on on line opposit el) close runback occers all close sll close sctuates sctustes on demand
S— demand broken line falls to oa dewand on demand on demand on demand
close
13A. trips on ADY on line opposite el! close renback occure all close all close actuates sctuate on demand
demand broken line imitianlly on domand on demand on demand on dewand
(ails to close but s
isolated at 30 wins
138 trips on ADV on lime opposite sll close runback occurs all close sll close sctuates scteste on demand
. éimend broken line imitially on demand on demand on demand on demend
fails to close but s
isolated at 15 mins
13¢ irins o ne . all close runbach occers all close all clcse actuates sctuste on demand
—— domasd broler lime fails to on demand on demand on dewand on demand

¢lose




TABLE 4

(CONTINUED)
Esrly estimated
Operstor Operator frequency

AFY flow Pl action: turn off sction: throttle probability Sequenco
eondition condition charging pwmps AFVY per year 80.
ssto cccurs om performed during recovery throttles AFV ot 1.2z10° 1.
eontrolled demand phase when pressure rises A22* In 8/6

to shutoff head of HPI

systen
asto cecurs on parformed during recovery failure 3.03 074 2.
controlled domand phase whem pressore rises

to shutof f head of WPI

systom
suto ocenrs om failuse throttles AFV ot 3.0 5 074 3.
coatrel led demand +22" in 8/C
sute occurs on failure alluse 6.0 x 1078 4.
controlled demand
suto falls to performed during recov rottles AFY ¢t 3.0 10" s.
sontroliled occur phase when pressure ris 2" ia 8/G

to shutog( head of WPI

system -
suto ocours o8 pecformed during recovery tles AFW st 1.5z 10 §.
sontrolled demand phase when pressure rises 2 a 8/G

to shutoff head of WPI

systewm
ssto ocours on performed during recovery iasures that flow 1.0 2 1077 7.
controlled demand phass whea pressure rises does not exceed

to shutoff hesd of RPI 160 gals/min

system on sny line
sste osours om ~ performed during recovery throttles AFW ot 5.0 10" s.
sontrol lod domrand phase when pressure rises +22" ia §/6G

to shutoff heed of NPI

system
snte oscurs om failure throttles AFV ot 1.4 10-‘ 9.
controlled demand *12* ia §/G
ssto oecurs om performed during recovery failure P4 no" 10,
controlled demand phase when pressore rises

to shutoff head of WPI

system
auto occurs on performed during recovery throttles APY at 5.0 520" 11,
controlled domand phase wvhon pressure rises +22" in 8/G

to shutoff head of WPI

systom
auto ocours om performed during recovery insures that flow total of 12A, 1324,
controlled domand phase when pressure rises does not exceed 128, ua_;:c is 128,

to shutoff ‘ud of WPI 160 gals/min 2.0 5 10 12cC.

system on any linme
suto ccours on failure insures that flow totel of 13A, 13A.
sontrolled demand does sot exceed 138, end_J3C 4» 118,

5 160 gals/min $§.0 3 10 13C,

on any lise




TABLE 7
MEDIUM BREAK LOCA

" Initistor: Usspecified
Sermsacy Rezctor Terbine ADVy TRV, Mainfeed MSIVs WFIVs
LI salitice gonditiom condiilon sondition runback condition condition AFY
| Tips om irips on sll close s!1 closse runback occurs NA NA sctuaies om
demand demand on demsad on demand demand
i trips on trips on sll close all close ronback occurs NA NA rctuates on
dsmand demand on demand on demand demand
3 trips on trips on sll close all close runback occurs NA NA actuates o
demand demand on domand on demand demand
4 irips o2 trins on all close al! close ruaback occurse NA NA sctustes or
dumand demand on demand on demand demand
5 trips on irips on all close one Tails runbeck oscurse all slose a1l close sctunies on
demand demand on demand to ¢iose on demand on demand demand
é. trips on irips on sll close one fails runback occurs «ll slose sll close sctuates on
demand demand on demand te close on demand on demand demand
7. trips on trips on one fails sll close renbask occurs all close all cleza sctustes on
demand demand u\dou on demand on demaind on demaad demand
L B trips on trips on one falls ell olose rentack cocers sll close sll close sctustes on
demand demand to close on demand oa domand on demand demand
TABLE 7
; (CONTINVED)
Early sstimated
AFY laociastion Operstor sction: freguency
BPi to low nressurs Operator AFY flow turn of f Operator setion: probability Sequence
__sondition £'s isolates bresk condition charging pumps thrautle AFW per year ' no.
tctustes v 1ctusies on isolates st sute flow performed during recovery throttles AFV st 6. 5 10 ' i.
damand Jowmand . contvolled phase when pressure riaice 422" in S/G
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