SIZTNG O

JURIOCE

[,

J.

%o yprovi
GEITERLY,

Al

17,

This

) | SR F AR
POG ¢

T
ede

KU

- . L
h.(’f., .

v
a1

-

o5 A A

.
sy Ve oine
.“.I‘u‘i.‘.’ (. 2

-~

N-VIg) o @

: ors-0
IR N
2un
1/9-34.0

&’/N{q\,. A, 2)44 p«j..

Lo 00

BATICS O1%r 0

+

iy

LE AR ol Q ed ) P."‘\
Low ool ): s l.}.' S

o Cl )' J..

-~
«d - ward

ESIC AN VEPNCHUIICT LNALTSNS
lic‘k::;rldn-]"' ')
. . .
de ke uethod for sizing the pressurizer for BZ" Nuclezr Slcen Systens

The pressurizer is an inlegral comporent of the primary cysien, Its Mwmeclicn
38 to roinluin system ypressure within systen deripza values end Yo absord
system £iuid volume changes during all nors=el and sbnorual transicente,

procedure is used Lo ob tain the following values:

1, Pressurizer total veluse

2. Pressurizer vater volure ond stean volwse

8. TPresswrizer spray rate

. Pilot wetuated redicf valve e apacity ‘ )

5. Sofety valve caps ety »

6. Pressurizer surge line size, LT .

7. Pressurizer élcctricul heater capacity. N

fol]éa:n; information is reguired to size the pressurizer:

). DXeactor Coolant Syslenm de 5cn termperetlure end pressure,

2. Reactor Coolsart expocted ey aaretwre and nrcs"ur“ over thz eatire
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Curve (o) - Peactor Coolent Systenm temperature es a functicn of lozd,

Curve (b) - The band of tezgperatures corresponding to »b: saturaticn
teuperatures &t the steem systien dc;i,n prossare end 1057 of design
yressure, (This is the setpeint ronge for the sleanm safcly va%vcu.)
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curve (¢) - The satur: t:cn touper
ct sure iz nor=ally

bypass sy tc1 set yoinl for rea | e
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sure setiing
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yressure, wLJchtvcr eriterion results in the -highwr- pres ving.
nu'r
d, Curve (d) - The szturaticn temperolure corresponding to the stean

gencrator sccondury cutlet pressure as a function of load for normal
operation,

Prepere & graph in the format of Figure 2, referred to in this procedure as
graph 2, displaying the follewing ;rfor:az:on:

a, Cuarve (a) - Pressuriz
Coolant Sysicn evern
{tevperature at 1007
pressure équal to hign press
curve should oxlend Lo the &
average tenperatwre from zer
way be used at isothermel conditions for the sysien,

eet £s a2 Tunetion of
S

D Dan
om the normal av verase
2

' Made
i, The (::
in )
e

b. Carve (b) - Pressurizer insurge in cubic feet as a function of Reactor )
Coolant Systewm everage temperzture incresse frem the normal temperature
at 1005 pover, This curve is prepared for & ccnsiant presswre equal {o
the high pressure reazctor trip., Averege temperziures should be evzlucied
on & volune weighted basis, system scction by system seetion, 1007 power
T AT's should be used.

Set the pressurizer minimum Jevel at the higher of':

n} 150 cubie feet, or , .

b, the volwse in the pressurizer lower heed up to the tangent line,

- The level should not drop below this point duving or after a reactor iriyp.

= &

Obleain the mexivun outswrge., The outs swrne is asseociated vith 2 receter Lrin
from full power, 9he reactor coolant sysiten Lempereture will drep from Lhe
reactor coolunt syslem temperaiuce et full pover Lo the tomperaiucs corrs
eponding Lo the turbine bymass set point, This is the Qifferense belveen
curve (@) and cwrve (¢) on greph 1, lubeled Dipq on ihe graph, .
Go Lo gravh 2 end obhein the pavimm noraad oulsurge anscefnied with An, 7N
rom curve (a - ot
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* £dd the volune delormined in siep 7 to that established in step 6, This is
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122 the level associuled with this ouitcurze velune to the Jeve) esteblizhed
in step 3 of this proccdure, Thig level s the wininum nerugl pressurizer
level, A low level alurw is setusted al tnis Jevel,

Determine, frow ’“'13 2, the naxirum " surge, in or out, essociated with 2
% F che :ro in reootor system temperature,

the norimal pressurizer vater level or volume,

o the volunz determined in step 8, This is the

Add the volumz Irom ste p T to
izer Jevel, A high level alara is actuated ot 4his

waxivum nornal presswrizer

level,

Oblain the waximm insurge., The insurge is associated with a turbine trip
or clo.ire of {he turbine control valves ai £u1l power, The temrerature of
the sccondary systenm heat sink inerceses Crem the norwval temperature, curve
(a), greph 1, into thc region of curve (b), greph 1. The vaxicum fnsur-

is that of t‘,’

[
3
-

; the reactor coolant systen temperatuce by an emount cgual

to {he df”fczcnc: tetween curves (b) ~!11 (@) on graph 1, This value is
labeled AT, on gravh 1,
T "
From greph 2, dcternine the insurge associated with ATTT Trra curve (b) in
cubic fectl, ' ’

Add the inswrge voluma stablishcd in step 11 to the volume established in
step 9. This is the maxin ssurizer level, '
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bivide the total water voluze established in step 12 by 0,9 to deternine 4ka
required pressuvizer toltal volume and multiply the » °ult?nt value by 1,C3 4o
@llov for shop toleranzes, ‘

Set ihe locaticn of pressurizer level indication taps by the following ‘
eriteria:

- .

doss of indication during ithe design outsurge.

b.  The upper level tops must be wbove ihie maxirum pressurizer level Lo avoid
Joss of indication during the design insurge.

——— L o—

|
@, The lower level taps must be below Lhe winimm rressurizer level to avoid .
|

Set up ihe EAPP end Pover Train corpuler pregsrins (sce Stardard 2A3-10-2459-24231) '
for {he LED using the PYesnwizer volunme esiablishol in slep 13 and cheek end |
deternine the follo wing: ‘

Q. Peassurs onlocedrsovinor dovel) fodtesing e reactor trip Crom Dol A
’\‘\

and wiinia normal pressucizer level (KAVE or Fowver ﬁv";r) Check thuese
vadues agninst the criteria used in step 3 end the following:
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The lower level irdicaticn tap nuet

2) The resulting pressure must not be
Injeclion set point plus 1CO psi,
3) If the yressurizer hezlers are unco
waler to cover the pressurizer heatl
L coolant sysiem prossure to decrease
4 injection set point plus S0 psi.
b, Pressure, surge rate and pressurizer !
valve closure from full power at waxi
Prain), Check the values against the

el mus

t b2 no nror
anrd t}!L us

i e., ‘L}IC lAu/J
the total pro
taps must not

mn lev

Cs5e\
o

be covered,

—vrsn - 1\" h
ri: volune,

te and pressurizer le
IAPP). Check

¢. Pressuvre, surg
accident fronm

wsed in Jii‘.h

e Y&
v
‘

eYo power (

o pressue drop of )O psi from the pressuri
valve thrvoat to alle for vater
arop "in the swge lnnb ound in step 16,
teristics should moet Lu, following crit

oy
- -

-
Ot

Peak prossuve
110} of desig
to the r'act\*

DYSID output, )

o,
n pressure,

coolant pump

eycle cpen a numbor of limes,

ce

bzl
LLTY
(‘-‘ I-ll hl.. S

level for a
mra no
"r*toriu used in sicers 13 and 14,

Eslivate the safety valve capacity by assuzlng it ccu"1 to the stcanm flow
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L6, Using the wmeximum surge rate obtained in step 195, °*"c thc swrge line such (:d)
vy that & pressure drop of 2% of systen design pro:s‘”c is nol cxeceded, This
2 riterion includes pressure drop attributable to the swrge difiluser,

required o remove the steam at the wmaxirmm insurge rate Yrom siep 15.
18, Input the data obirined to this point into the DYSID eouputer pro;ram. Use

safely

rosovYye

zoy sioan space to th
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suliing ,ufc y valve cnarac-

harge should be less thaen
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¢, The rcquircn-nt“ of friicle 9, MPretection afainst Cverpressure, of the
ASME Code, Scction III, The safely wvalves wint be edequate for: 1) the
rod vlih_rA;nl accident from lew power with no ercdit fer pressurizer
<:3 sprey or pilot actuvated relief valves, end 2) turbine trip or control
V‘ll\" C]("\ o p,...,.. :\”1 T o .'..a ty v c ,“.'.1:4 “.“. Jn. -.-,-. “ ——non (w\'n-'-""h'-
" or Intcgrated Control Sysicm runback and 3) the uDdlivy W Femoie dvivwy . >,
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19, Use the Pover Train computer code to dete mine the: following:

8, The mazivun frsurgs rote durirg 1075 of full power per minule ramp load
changes between 157% and 1005 of full power, .

b. The maximum irsurze rate for a loﬂ of full. power step load change in the
“ range of 19% to 105 of full pouer

€. The maximum insurge rates luring the guaranteed armount of load rejection,
Use selected turbine bypass flou rates end sct pojnts,
20, Input the surge rate from step )9.a. into DYSID end determ 2xine the pressurizer
spray flow rate required to maintuin rezctor coolant pressure below the set
point of the pilot actuated relief valvee during ramp load changes

2L, . Input the surge rates from steps 19.b and 19.¢. into DYSID and determine the
required capacity of the pilot ucbua “ed relief valves to hold pressure belog
the reactor high pressure trip set point,

O 22, To size thc‘prcssu'*izcr healers, perform the following steps:
& From step 13, estinmate the pressurizer metal mass and obtain specilic heat
from the 2A3-11 Manual, E . .
N . s » . o2 & ‘."' 4.-. .' .
b. Determine th2 guaranteed hcgtlng rale irom the Proposal or Contraed
Infornation Shcets, ) v :
. €. Jnput pressurizer meta) rass and s speci
- volume (from step 8) and cstirated pre
end run a healup transient. Rensat this run several times usin 15 different
estimated heater capreities. & leet that heater capaczty Lnat gives & heating
rate which averages the guaraniced value over the heatup range.

ic heat, normal presswizer waler
surizer heater capacitv into IYSID

23. For those contracts with Reactor Coo’an. Systen loop isolation va lv s *t wl]l be
necessary Lo analyze single leop operation te the method and criteria of Lhis
procedure Lo deternine adequiacy of sizes jor this mode of operation, ¥
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