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DESCRIPTION 

EXTRACTION STEAM FLOW FROM MAIN TURBINE TO LOW PRESSURE FEEDWATER 
HEATERS 

EXTRACTION STEAM FLOW FROM MAIN TURBINE TO HIGH PRESSURE FEEDWATER 
HEATERS 

STEAM FLOW FROM FIRST STAGE RE HEATERS (TUBE SIDE) TO FEEDWATER 
HEATERS NO. 6 

STEAM FLOW FROM SECOND STAGE REHEATERS (TUBE SIDE) TO FEEDWATER 
HEATERS NO. 7 

STEAM FLOW FROM MOISTURE SEPARATORS AND RE HEATERS (SHELL SIDE) TO 
STEAM GENERATOR FEEDWATER PUMP TURBINE INLET SECTIONS 

SUCTION FROM MAIN CONDENSER TO VACUUM PUMPS 

STEAM FLOW FROM STEAM GENERATOR FEEDWATER PUMP TURBINES TO MAIN 
CONDENSER 

STEAM FLOW FROM MAIN TURBINE GLAND STEAM EXHAUSTER (SHELL SIDE) TO 
MAIN CONDENSER 

FLOW FROM MOISTURE SEPARATORS TO HEATER DRAIN TANKS 

STEAM FLOW FROM MAIN TURBINE SEALS TO MAIN TURBINE GLAND STEAM 
EXHAUSTER (SHELL SIDE) 

AUXILIARY FEEDWATER FLOWS TO STEAM GENERATORS 

FLOW FROM FEEDWATER HEATER NO. 1 DRAINS TO MAIN CONDENSER 

MAIN STEAM FLOW TO STEAM GENERATOR FEEDWATER PUMP TURBINE INLET 
SECTIONS 

MAIN TURBINE GLAND STEAM EXHAUSTER SHELL SIDE EVACUATION FLOW TO 
ATMOSPHERE 

TURBINE BYPASS STEAM FLOW TO CONDENSERS AND TO ATMOSPHERE 

STEAM FLOW TO TURBINE DRIVEN AUXILIARY FEEDWATER PUMP 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

PROCESS FLOW DIAGRAM 
STEAM AND POWER CONVERSION SYSTEM 

FIGURE 10.1-1 SHEET 2 OF 2 
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Notes: 
 
a. Feet above active portion of assembly 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

SEQUENCE OF EVENTS -
SYMBOLS, ACRONYMS, AND DEFINITIONS 

FIGURE 15.0-1 SHEET 2 OF 3 
JUNE 2001 REVISION 11 



latet.¥ Puncttan 

1. REACTIVITY CONTROL 

Rliactfvtty Control 
(Trip) 

RHCU..J Control 
(Boron) 

lltaec1htty Control 
(S9'11tck:lwnj 

RHc,Mly Conlrol 
(Long Term) 

J. REACTO .. HEAT ftEMOVAL 

Natural Convecll•• 
HHI Removal 

H~"4 Pu"'p Hut R.mov1I 

ECC ln .. ~lon Ph•• 

ICC Rac)rcutaUon 
(Shott Tann) 

ICC Redrculatlon 
(Long t.nn) 

RHctor Heat Rentov11 
Clhutdown) 

fun.ctlan DHcrtollen 

A.pld inHN>fl o! nei;•...,. r•xtN-,. no h 
co,. to produC* aibcnlc.alf!)' llTl!Mdial.ty 
following an t'IMtlng event 

EMll*lwMm ~ auft.a.til bo'On conoM­
A;tiOn "' lhe cr:in m mall'lt&rt 11.tlcrltaktV 
l0Uow1n; 1h• ...,.•nl wino ut.ty t1,.010n 

E~etll&tlltMnt al mid~ boron ~c.n· 
1f•o11puorto~ml;S4the~ Awfe11 
and rs necen•Y 0'1ly II safer,. Cl/ltdlOn hU 
no1 occ:urnid 

Switdwlg ol ut.cy ....,.a.:>n. sytt•m hom 
onJf<'tlOl'I 10 1aorc11Y1:on mode 

W9ft..,.rca GI c:io... oocMQ ~ n.tural arcuta11Dn 
ri tl'le pr1iwy loop, 1rQiding r411ur.t conv11C1100 
in the CO'.• ulhelfnt to pr•v•nt wHfDn cl tM 
1"91 psrto~·· """' tpeditd .... taioa. 1~ 0-2 

Maltlttlnarc:• of oor. ~lf'IO by mea.~ of breed !low 
father than rmnud loor pu"'P 11o•) a&.111ic1tnt m 
prevent \'ll(li(aon cl t~ fu.I "'cs &ped..C in 

Tabiili 150-2 Spdaf\'nol~aspai10I 
fits aaf-1¥ func:hc:1., are !hos• &dens ii-itorrned 10 
aocomplsh 1ht emervencv (X)l't cool1rig ul.iy 
func110r.• 

Pro¥190r. o4 mollll1f. m th9 RCS su1f!Q9nt 1;1 fl\lltn!..,.. 

a Q:aOI~ r•KS~ g.omatry betor• low re!uol1ng 
·••tlriclevel&!Qtlal 

Pra¥WOn o1 .o.qua1e COCJlallt to 1n. ACS blow1n9 
low f9fuel1ng wat.r I&'* iw.1 soi11 and autoll'\IO!t 
•~var Cor• QDOl.n111 r.crculsitd bc:k ooto tr.. 
~cystemaft.,Cluk&N 

Pro....-on of~ lotM ACS to ac:hlw•cold 
st'iutdown concflhOM lplkmup ulety 101tc1m 
Esi.abllst'meont ol act a°*' i.g racrro.illatlO'I. 

ProvlSIOn tA cootanc to th9 RCS to ac:hevt cold 
sh!ACIOwn conda1on.a, utng ti-• shuldOWn coollr>Q 
t,-lfHI, 
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Sata1v Funtllan 

3. SECONDARY 8YSTEM 
INTEGRITY 

Stcondary Sy.t•m 
Praeaura/Ln•UHeat ~nil 

Conlrol 

S.COndary Sytt•m 
PreHYte/lellel/HHt Sink 

°"""' ( ........... , 
4. l'l .. MANY SYSTE.M 

INTEGRITY 

~lm.,y •r•tem 
PreHur•il.•vel Ccntrot 

Prlm_.y Syat.Ht 
PrtHur•/Lewl Cantral 
(Long Tann) 

J. COHTAINMENT IHT!ORITV 

Conl•l"m.nl 
Pr•Hur•IT•mpttatura 

Control 

Cont•ln11tant 
P1as1ur•ITemparatur1 

Control 
(Reclrc1.tt•tlan) 

•- COMIUST18Li GAS COHTAOL 

Combuatlb>I• Gn Controt 

7. COHTROL ROOM 
HA81TAllLITY 

Control AGOnll 
... bl&ebllhy 

SA,fTY PUNCTION 0£F1NITIONS 

fune.Hon Oncr!ptlgn 

Wal\tenanc:8 ell uoond•'Y sysl•m p«tSS111'9 and ~um 
~•neraior ••• i.v.i wr:tun limu euc:h !Iv! th• 
saconclary tystem does no1: OftrprH$UJIZ• and "" be 
ltsed1Clf~~11omtNprltrWyS'(lllfl\. 

Multan.nos d Meond•ry sysi.m Pfff&ute llftd SIMm 
genar.ar..., level wehm lm.ots •udt th.a• hul: sink 
ll mamllWNd for h ptlnwy SJ'l-71 Md tS not 0-..1-

Pl""•unied 

=·:.:ri:-i:=:n~::::: .. -;:! 
does nol •~ rf'l4 ~r.ot guiNllna• g11en lf'I 

Table \S~ 

Cord:rol d P"llMl'Y sys.1H"t prasur• and .. vtl. anc _ ............ - ....... -­
hol~ortlt~Ei cold shucdownconditons 
to prwem t.ICMding P""9\l!'•~~•tur. ould• 
1rrrn .. dullrig sh• cooldown ptQOSta 

Mainien.nce ol oonta..nmM prassu1• and 
~ur•••hm hmQ Suell th .. ttl•CO!ll•l'llTl•rT! 
..,lag;nlf is m.amlul9d 

Maint.nanco of conta.rimenr ?f•SUre and 
Mrnp.r•tur• wllhin ilmM k>itowir.g ••r..1JStion of the 
AWT by srietling ttM cont.1.1nment tpl'9y sys1•m 10 Iha 
'~'°"trlCldebloi#inga....,ationota~ 
rafu.Alngwilf9ttat*lt''41~ 

lden1 .. :.,cn Oii, 1nd condlllonng ol post-event 
gonta1nmtn1 atmosphet* or •Mtm•rtl of avtonl 
g•n•Mld 1111.l'Mlai*s, " pr...nt torma11on of 
fln-nllblt' flt flPioSNe tnQ!fUftS 

Clondlbon.ng o4 the pent_....,.., a:in!rol mom 
a!Jt'oa~,.to9nSUf9~a/'d~ 
ol ~nntil r.i.ation espo.ura. 

!lafatv Fund.Ian 

I. fUEL HAN DUNG 
IUQ..DINQ HAllTA.llUTY 

&nclJor'L.....Daacrlltlen 

F11al Hlndlln9 l.1Hdfng c.ond1hot1tnQ Ol lhe pos1..wnt fu.t ~l'IQ 
Habl .. blll1~ bi.Jikhng etmosph•r• to anSJr• habl!ab1tty and 

eonttoe cl ptirsonna1 radiation Hposu,. 

t. AAOIOACTIVI lFFLUEHT 
COMTAOL 

Contalnf'Mflt tsowUon "°'9tionolco~~klpr."""~ 
of r~ 10 \ha .wll'QM, 

Prlfn•ry Sytrt.m l.olat:ton llolaliorl of primary ayllem IO pr .... n coolanC loss 
otncaped ~IOttwanwons. 

hcondary Syatu11 tlolahon of all or ptUt ol h NCIWMSl.ry sytt.,,, 
ltol1Uon to prawnt a>olant k>a or ftCCli9 of rad.oec:Wtl)' 

to the .rw1rons. 

Rldloactlw 11 ... rlal Mechencal afldolor ~ nam.nt of radloeic!IV• 
Tre1tm•ftt mllen&lttoreduca tlwquanW;"bll~oris 

cl~1otf't9iec'lvilotit 

Radlo•ctlve ... terlal S.. abg.,.. - and aOd swllc:hsng ID ~-IOl'I ~ 
Tr••tmant 
(Loni Tenn) 

1 D. lttSTORATKffl OF A.C. POWER 

R .. to,.tlon ot ESF Pow•r S!an1"SI .,-ic! IOlld111g of on-aiia, ·~AC ~' 

-~· 
Ra91at•tlon of Non·ESF' Trarwt.rolloadsfygmauxit.ytr•Mfonneriotn. 
Power Mart-t.p tansform.,, •lf'I• ao!Ol'flalcafl~ or as a 

ft'lanu~ ~rs»r .-t•on 

1 t. SPENT RIEL POOL HEAT 
AEMOYAl 

8"nt fuel l'ooi Hait Cooflna ol ths soeni fuel pool toblmg • iosa ol A C 
A•rwoval pcHl'.r 
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CEA INSERTION, PERCENT OF FULL INSC:RTiON 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

CEA SHUTDOWN WORTH VS POSITION 

FIGURE 15.0-2 

JUNE 2001 REVISION 11 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
STEAM FLOW vs. TIME 

Figure 15.1.3-1 

JUNE 2011 REVISION 16 



PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
RCS TEMPERATURE vs. TIME 

Figure 15.1.3-2 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
REACTIVITIES vs. TIME 

Figure 15.1.3-3 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR

SBCS MALFUNCTION EVENT 
CORE POWER vs. TIME 

Figure 15.1.3-4 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
CORE AVERAGE HEAT FLUX vs. TIME 

Figure 15.1.3-5 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
WIDE RANGE SG LEVEL vs. TIME 

FIGURE 15.1.3-6 

JUNE 2017 REVISION 19 



 
PALO VERDE NUCLEAR GENERATING STATION 

UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
RCS PRESSURE vs. TIME 

Figure 15.1.3-7 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
STEAM GENERATOR PRESSURE vs. TIME 

Figure 15.1.3-8 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR

SBCS MALFUNCTION EVENT 
STEAM GENERATOR LIQUID MASS vs. TIME 

Figure 15.1.3-9 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
PRESSURIZER WATER VOLUME vs. TIME 

Figure 15.1.3-10 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
DNBR vs. TIME 

Figure 15.1.3-11 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
MAIN FEEDWATER FLOW vs. TIME 

Figure 15.1.3-12 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
LONG-TERM RCS PRESSURE vs. TIME 

Figure 15.1.3-13 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
LONG-TERM SG PRESSURE vs. TIME 

Figure 15.1.3-14 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

SBCS MALFUNCTION EVENT 
LONG-TERM PRESSURIZER VOLUME vs. TIME 

Figure 15.1.3-15 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
STEAM FLOW vs. TIME 

Figure 15.1.4-1 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
RCS HOT LEG TEMPERATURE vs. TIME 

Figure 15.1.4-2 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
RCS COLD LEG TEMPERATURE vs. TIME 

Figure 15.1.4-3 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
RCS AVERAGE TEMPERATURE vs. TIME 

Figure 15.1.4-4 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
REACTIVITIES vs. TIME 

Figure 15.1.4-5 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
CORE POWER vs. TIME 

Figure 15.1.4-6 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
CORE AVERAGE HEAT FLUX vs. TIME 

Figure 15.1.4-7 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
WIDE RANGE SG LEVEL vs. TIME 

Figure 15.1.4-8 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
RCS PRESSURE vs. TIME 

Figure 15.1.4-9 

JUNE 2011 REVISION 16 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
STEAM GENERATOR PRESSURE vs. TIME 

FIGURE 15.1.4-10 

JUNE 2017 REVISION 19 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
STEAM GENERATOR LIQUID vs. TIME 

FIGURE 15.1.4-11 

JUNE 2017 REVISION 19 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
PRESSURIZER WATER VOLUME vs. TIME 

FIGURE 15.1.4-12 

JUNE 2017 REVISION 19 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
DNBR vs. TIME 

FIGURE 15.1.4-13 

JUNE 2017 REVISION 19 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED UFSAR 

IOSGADVLOP EVENT 
MAIN FEEDWATER FLOW vs. TIME 

FIGURE 15.1.4-14 

JUNE 2017 REVISION 19 



 

PALO VERDE NUCELAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

STEAM FLOW vs. TIME 
 

FIGURE 15.1.5-1 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCELAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

RCS TEMPERATURE vs. TIME 
 

FIGURE 15.1.5-2 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCELAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

REACTIVITIES vs. TIME 
 

FIGURE 15.1.5-3 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCELAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 

CORE POWER vs. TIME 
 

FIGURE 15.1.5-4 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 

CORE AVERAGE HEAT FLUX vs. TIME 
 

FIGURE 15.1.5-5 
 

JUNE 2009            REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 

RCS PRESSURE vs. TIME 
 

FIGURE 15.1.5-6 
 

JUNE 2009             REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 
STEAM GENERATOR PRESSURE vs. TIME 

 
FIGURE 15.1.5-7 

 
JUNE 2009            REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 
STEAM GENERATOR LIQUID MASS vs. TIME 

 
FIGURE 15.1.5-8 

 
JUNE 2009            REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 

RCS FLOW RATE vs. TIME 
 

FIGURE 15.1.5-9 
 

JUNE 2009            REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP) 

PRESSURIZER WATER VOLUME vs. TIME 
 

FIGURE 15.1.5-10 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST-TRIP MSLB EVENT (SLBFPLOP CASE) 
REACTOR VESSEL LIQUID LEVEL vs. TIME 

 
FIGURE 15.1.5-11 

 
JUNE 2009            REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

SAFETY INJECTION FLOW RATE vs. TIME 
 

FIGURE 15.1.5-12 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 
MAIN FEEDWATER FLOW RATE vs. TIME 

 
FIGURE 15.1.5-13 

 
DECEMBER 2010   REVISION 15A 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

 AUXILIARY FEEDWATER FLOW RATE vs. TIME 
 

FIGURE 15.1.5-14 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
POST TRIP MSLB EVENT (SLBFPLOP CASE) 

MACBETH DNBR vs. TIME 
 

FIGURE 15.1.5-15 
 

JUNE 2009     REVISION 15 



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
SUBCRITICAL MSLB WITH LOP EVENT  

(TCOLD =572 ºF) 
STEAM FLOW vs. TIME 

 
FIGURE 15.1.6-1 

 
JUNE 2009      REVISION 15 
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V {A · B) = ABSOLUTE TEMPERATURE, UNHEATED JUNCTION 

V (C • B) "' ABSOLUTE TEMPERATURE, HEATED JUNCTION 

V (A· Cl = DIFFERENTIAL TEMPERATURE 
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PALO VERDE NUCLEAR GENERATING STATION 
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HJTC SYSTEM PROCESSING CONFIGURATION 
(ONE CHANNEL SHOWN) 
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