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PROCESS FLOW
PATH NUMBER DESCRIPTION
1 EXTRACTION STEAM FLOW FROM MAIN TURBINE TO LOW PRESSURE FEEDWATER
2 HEATERS
3
4
b EXTRACTION STEAM FLOW FROM MAIN TURBINE TO HIGH PRESSURE FEEDWATER
6 HEATERS
7
8 STEAM FLOW FROM FIRST STAGE REHEATERS (TUBE SIDE) TO FEEDWATER
HEATERS NO. 6
9 STEAM FLOW FROM SECOND STAGE REHEATERS (TUBE SIDE) TO FEEDWATER
HEATERS NO. 7
10 STEAM FLOW FROM MOISTURE SEPARATORS AND REHEATERS (SHELL SIDE) TO
STEAM GENERATOR FEEDWATER PUMP TURBINE INLET SECTIONS
11 SUCTION FROM MAIN CONDENSER TO VACUUM PUMPS
12 STEAM FLOW FROM STEAM GENERATOR FEEDWATER PUMP TURBINES TO MAIN
CONDENSER
14 STEAM FLOW FROM MAIN TURBINE GLAND STEAM EXHAUSTER (SHELL SIDE) TO
MAIN CONDENSER
15 FLOW FROM MOISTURE SEPARATORS TO HEATER DRAIN TANKS
16 STEAM FLOW FROM MAIN TURBINE SEALS TO MAIN TURBINE GLAND STEAM
EXHAUSTER (SHELL SIDE)
17 AUXILIARY FEEDWATER FLOWS TO STEAM GENERATORS
18
19 FLOW FROM FEEDWATER HEATER NO. 1 DRAINS TO MAIN CONDENSER
20 MAIN STEAM FLOW TO STEAM GENERATOR FEEDWATER PUMP TURBINE INLET
SECTIONS
21 MAIN TURBINE GLAND STEAM EXHAUSTER SHELL SIDE EVACUATION FLOW TO
ATMOSPHERE
72 TURBINE BYPASS STEAM FLOW TO CONDENSERS AND TO ATMOSPHERE
23 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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CCHMPONENTS ﬂ' !‘( SYSYD\
PERF ORMING T

ACTION, 1S IOY A SAF'(\‘Y S‘!STEH.

A

CRor L

©

O-(—
o

BRANCHED PATH INDICATING A
DIFFERENT SUCCESS PATH FOR

A GIVEN SET OF PLANT OR
EVERT CONDITIONS.

SINGLE SENSED VARIABLE °X*
IS USED FOR AUTOMA

OF THE SCRSED VARIABLES
ARE REQUIRED TO INITIATE THE
SYSTEM ACTION,

ANY OGN (F THE MULTIPLE
SENSED VARIABLES 1S REQUIRED

10 XNITIATE ACTION.  THE

SOLID LINE INDICATES THE

FIRST OR WOST LIKELY

METHOD OF INITIATING THE

ACTION.

SENSED VARIABLE ‘Y*
lNlllM’ES AN AC‘! ON, DNLY

IYS SE\'W INT.

IDENTIFIES THE SENSED
VARIABLE WPUT, ¥ MRZCTEB
TDVN’)S A SYSTEM, AND A
1 DIRECTED AWAY F'RDH
) S'STEN SYMBOL.

VERTICAL SOLID PATH INDICATES
:uc::ss PATH WHICK CONNECTS

Tl{ SAFETY ACTIONS RCDU(‘E! N
ORLER YO ATTAIN CACH OF 7)

ACCEPTABLE INCICENT lml*T!ﬂl&.

SF.

A DCTTED VERTICAL LINE
INDICATES AN ALTERNATIVE
OR REDUNDANY PATH TO
ATTAIN A SAFETY FUNCTION

WA TIPLE SENSED VARIABLES
ARE COMSINER TD PRONCE
AUTMATIC ACTION, MANU

ACTION OR POST CVENT TRACKD&
USED PRIMARILY FDR CONTROL
SYSTEMS,

INDICATES CUNNECTION WITH
V!

ANQTHE! ING.  ALLOVS
TRANSFER BETWEEN SHEETS
OF ONE DRAVING.

COMPONENT NUMBER.

WHEN PLACED BENEATH A SYSTEM BLOCK,
lNBlCATES THAT THE ASSOCIATED SYSTEM
SINGLE ACTIVE FAILURE PRCOF
WVHEN PLACED BEMCATH A MAIN PATH -
AL\’ERMTC PATH m-mmnuu INIDCATES
€ COMBINATION 3§ SINGLE
ACTWE FAILURE PROOF

IDENTIFIES SYSTEM AS A BALANCE-DF ~PLANT
(BOP) SYSTEW, NOT WITHIN THE DESIGN
SCOPE OF COMBUSTION ENGINEERING.

INDICATES THE ACTUATION LOGIC DF A SYSTEK
WHEN LDCATED NEAR THE INPUT SIGNAL:

NO. OF INPUTS REQUIRED TO GENERATE AN UTPUT
Y YUTM. MO, DF INPUTS

R

INDICATES THE REDUNDANCE DF A SYSTEM
WHEN LOCATED BENEATH THE SYSTEM EOX

X-NO. OF TRAINS DR COMPONENTS REQUIRED 10
PLRFORM THE FLINC TION
Y-TOTAL NO. OF TRAINS OR COMPOMENTS AVAILABLE.

SENSED VARIABLES OR ENVIRONMENTAL CONDITIONS

NEANING.
CONCERTRATION
FLOW
DIFFERENTIAL FLOW
FREQUENCY
CEA PCSITIONS
HUREDITY
MYBRUGEN
LEVEL
NEUTROW FLux
PRESSLRE
DIFFERENTIAL PRESSURE
CTA GROUP DEVIATION PENALTY FACTOR
VALVE OR DAMPLR POSITION INDICATION

b

or FREY

POVER

RADIATION

SPEED

TEWPERATURE
TEMPERATIIG BIFFERENCE
TINE DELAY

VILTAGE

VACIAM

<CgBR-wvwmpoemyzpYBErzTTOoCcE o

<
2

PANT_OF ACTUATION SYMIDLS
SYMROE. MEANING

oLoses

HIGH

HIGH-HIGH

Ly

Lov-Lov

HORMAL

PEN

L~ T

EXARPLES:
HEANING
RE__H MIGH STEAM GENERATOR SAMPLE LING RADIATION
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Salety F

1.

REACTIVITY CONTROL

Reactivity Control
(Trip)

Resctivity Control
{Boren)

Resciivity Control
(Shutdown}

Resctivity Conirel
{Long Yerm)

REACTOR HEAT REMOVAL

Natural Convective
Heat Removat

Non-4 Pump Hea! Removs!

ECC injection Phase

ECC Recircutation
(Short Term)

ECC Recirculation
(Long Tarm)

Resctor Heat Removal
(Shutdown)

Raped inserkon of negative reactvity nio the
core 1o produce subcrmicalty snmedsalely
following an miatlng event

Establishment of sufficient boron concen-
raiion 1 the core 10 MAINRIN SUBCIUICAKY
following the event using salety njecton

Estabiishment ol cokd shutdown boron concen-
tration prior o cooldown af the plant  Appears
and s necessary only ¢ satety sjechion has

not oocurred

Swiiching of safety syection system from
njection to reciculation mede

of core coahng by natural
n the primary bop, including raurat convecton
1 the coce aulcunt 1o prevent voiation of the
fuel performance kmds spectied m Tadla 15 0-2

Maintenance of core coohng by means of forced flow
(other than normal faut pump tiow) sutiicient 10
prevent violaton of the {uel kmes speched

Table 150-2 Specdxcally not considered as pant of
this safety function are those actons performed 10
accomplsh 1he emergency core cooling seiety
functions

Provisior, of coolant 1o the RCS sufficient o maintan
2 coolable rsactor geomatry belors fow refualing
water 1ank level sgnal

Provision of adequate coolast to the RCS tollowng
fow refusling water a7k level sgnal and aulomac
switchover Cora coolant 13 recrculated back o the
primary systom after € leaks out

Provisron of coolant ko the RCS to actweva cokd

Provison of coolant 10 the RCS 1o achuave cold
shutdown condaions, uging the shutdown cookng
system,
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»
s =
8 o B
m
— [
2 5 vo
c >B
mogg
o 23
2 Zm
o 59
L f
m > m
m z<
—~ om
D £ 95
m O Mo
< ™ I,
g w =
e -
z ]
= &

dvS4 a3Lvadn
NOILYLS DNILYHINTD HVITONN 3AH3IA OTvd

Safety

SAFETY FUNCTION DEFINITIONS

SECONDARY SYSTEM
INTEGARITY

Secondary Sysiem
Pressure/Levei/Heat Sink
ol

Secondery System
Pressure/Level/Heat Sink
Control
{Long Term)

PRCMARY SYSTEM
INTE

Primary System
Pressure/Lavel Control

Primary Systam
Pressure/Level Control
{Long Term)

CONTAINMENT INTEGRITY

Contsinmant

Mantenanca of sscondary sysiam pressure and staam
generaor water level wittun limis such that the
38CoNdary system does Not overpressurize and can be
used 1o temove haat from tha primary system.

Mantenance of secondary systam pressure and sisam
genstasar water lovo! withn kmits such that s heat sink
s mantaned for the primary system and 1 not over-
pressurzed

Mamtenance of pnmary system pressurs and Jeve!
wthin imds such that prmary sysiem pressurs
doses nol excead the acceptance guidelines gwen
Tabie 1502

comrc'd pimary system prassure and level, anc
0d assccisied actions, -aooidown from
l\d shutdown or standby 1o cold shutdown conditons.

1o prevent exceeding pressure-femparatute guids-
hnes duaing the cooldown process

Marntenance of contanmant pressure and
within hinds such that the cortainmen

Conteot

Containment

ntegriy & mantained

Mantenance of contamment pressure and

Pressure/Temp .

Conwrol
{Recircuiation)

COMBUSTIBLE GAS CONTROL

Cembustibla Ges Controf

CCNTROL ROOM
HABITABILITY

Control Roem
Habitabitity

withis kmds lodowing exhaustion of the
RWT by swiching the contammaent spray system 1o the
recicutation mode following generaton of 4 low
refuehng watet tank level sigoal

enidicaten of, and condionng of post-event
conlainmant aimasphera or traatment of event
enarated flammables, o prevent formation of
able of explosive Motures

Conditioning of the post-event control room
atmasphere 10 ensure habdabéty and convrol
of persannel redsation expasure.

Sataty F)

FUEL HANDLING
BUILDING HABITABILITY

Fue! Handilng Butiding
Hablabiilty

b IADIOACTIVE EFFLUENT

CONTR
Contsinment isolstion

Primary System lsolation

Secondary Systsm
Isolation

Radioactive Msterial
Trentment

?ndla-dlw Material

RESTORATION OF A.C. POWER

Restoration of ESF Power

Restarstion of Non-ESF
Power

. SPENTY FUEL POOL HEAT

REMOVAL

Spent Fue! Pool Heat
Ramoval

Condtioning of the post-event fusl handing
building aimosphere o ensute habtabisty and
comrol of personng’ radiauon exposure

isolation of containment duiding 1o prevent escape
of radioactivity 10 the envrons.

isolation of primary system W prevent coolant loss

or escape of md.ouchvity 1o the anvirons.

hmnnﬂﬂwmdhmq:yﬂm
radoacivty

fo pravent coclant loss or escape of
o the environs,

Mechancal and/or chermical irestment of radicactve
matenals fo reduca the quanity thas escapes of 15
dischaxged 10 the environs

See above - and add swhcinng 10 recircuation mode

Starung and leading of on-site, stancby A C power
Supply.

Tranwrder of koads from suxdiary transformer 1o the

start-up ranstormar, aither avtomatcally or as a
manual opersior acton

Cooling of the spent fus! pool following a loss of A C
power
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STEAM FLOW, Ibm/sec
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REACTOR COOLANT SYSTEM TEMPERATURES, deg I
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ACTIVITIES, % deltarho
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CORE POWER., % of rated
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CORE AVERAGE HEAT FLUX, % of rated
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RCS PRESSURE, psia
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STEAM GENERATOR PRESSURLE, psia
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STEAM GENERATOR LIQUID MASS, Ibm
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PRESSURIZER VOLUME, cubic ft
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STEAM GENERATOR PRESSURE, psia

750

(S
L
=]

=]

360 720 1080 1440 1800
TIME, seconds

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




PRESSURIZER VOLUMLE, cubic ft
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STEAM FLOW, Ibm/sec

4800

4000

3200

1600

800

/
|

—
—

-
IIIIIIIII‘IIIIIIIII‘IIIIIIIIIII_H'“LIIIIIIIIIIIIIII

=

360 720 1080 1440
TIME, seconds

PALO VERDE NUCLEAR GENERATING STATION
UPDATED UFSAR

IOSGADVLOP EVENT
STEAM FLOW vs. TIME

Figure 15.1.4-1

JUNE 2011 REVISION 16

1800



RCS HOT LEG TEMPERATURES, deg I
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RCS AVERAGE TEMPERATURLE, deg I
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CORE AVERAGE HEAT FLUX, % of rated
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STEAM GENERATOR PRESSURE, psia
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RCS LOOP FLOWS, bhm/Aec
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CORE POWER, % of rated
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RCS PRESSURE, psia
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PRESSURIZER VOLUME, cubic feet
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STEAM GENERATOR PRESSURE, psia
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AFFECTED STEAM GENERATOR AFW FLOW, Ibm/sec
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PSV FLOW, Ibm/sec
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STEAM GENERATOR PRESSURE, psia
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STEAM GENERATOR LEVEL, percent WR
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STEAM FLOW, Ibm/sec
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FW FLOW RATE, Ibm/s
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UPPER HEAD LEVEL, FT.
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