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PALO VERDE NUCLEAR GENERATING |PROCEDURE

NO.
STATION MANUAL 41A0-12254
REV
MONITORING THE REAGTOR VESSEL - EVISION -
iNVEN’I‘ORY WITH RVLMS INOPERABLE 0 Page 2 of .11

A

OBJECTIVE

The objective of this procedure is to provide the Control Room Staff a
means of monitoring the Reactor Vessel Inventory with the RVLMS )
inoperable due to the loss of the heaters on the HJTC. This procedure
should be used in those circumstances where an event has occurred that- .
‘has overcooled the RCS or there has been a loss of RCS Inventory, and
will be used in conjunction with the Recovery Operation procedure in

* progress as a means of determining the presence of a void in the head.
Slnce the RVLMS is- called- upon in several places in the Emergency .
Operating Procedures, the CRS must verify that the Outlet Plenum UJICs
indicate a subcooled condition, to circle yes for RVLMS INDICATES CORE
COVERED.

The primary means of determing the presence of a void is plotting the
thermodynamic condition of the UJTCs in the head in Appendix C. A chart
recorder has been installed to monitor the UJICs for trends to aide.in
the evaluation.
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1.0 VERIFICATION CHECKS .
1.1 RVIMS has been declared 1noperab1e due to the heaters on the
HJTCs being burned out e
OR
due to the HJTC or UJTC thermocouples being 1npperab1e
zl R:T:REXC“ ‘ -
2.0 REFERENCES - . - .
2.1 Implementing C t:
2.1.1 Technical Specifications 3:3.3.6
2.2 Developmental
2.2.1 CEN-152 Revision 02, Appendix A .
3.0  PRECAUTIONS AND LIMITATIONS . . '
3.1 Appendix B is supplied to show approximately what will happen to
uiTc temperatures when a void 'is drawn in the head. There are no
increments of time supplied because depending upon the event that
is being experienced those times will vary greatly. ‘\Appendix B
should be used to give the Control Room Staff an idea of the
" expected trends,
4.0 MONITORING THE REACTOR VESSEL INVENTORY WITH RVLMS INOPERABLE
4.1 Personnel Indoctrination
4.1.1 None
4.2 Prerequisites
4.2.1 A trend recorder should be installed from the QSPDS cabinet
to be used to monitor UJTC temperatures, and the temperature
manually plotted (Appendix C).

PV216-00D REV.8182 S84 A
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PALO VERDE NUCLEAR GENERATING |FROCEDURE
STATION MANUAL 41A0-12254
MONITORING THE REACTOR VESSEL REVISION
INVENTORY WITH RVLMS INOPERABLE 0 Page 5 of 11

4.3 "IInstructions

4.3.1 - If the-heaters:of the HJTC have-failed; then:préceéd to step
4.3

OR )
4.3.2 1f Both-the HJTC:and-UJTC-thermocouples have failed then
proceed to Section 4.3.4.

4.3.3 With the heaters failed on the HJTC
4.373.1 Ensure chart recoréer is energized.

- 4.3.3.2 -Selecta“chatt -paper speed, a slow speed is desirable
initially, but the speed may be varied as desired to
monitor trends. :

«

4.3.3.3 If installed ensure the pens are inking and that the
paper drive is working and the pens are matching QSPDS
output.

4.3.3.4 Verify that none of the UJTC indicate a saturated
condition by comparing Pressurizer Pressure and UJTC
temperature with the graph in Appendxx A and manual plot
in Appendlx C.- s . . _-« “eedie

. . - .
L8 LelU enNTeXifnonl Ynhve . [ . -

e wn -

.4 If a void formatzon is-indicated (See Appendix®B);: then
¢-x-at-thé discretion of the shift supervisor, he may attempt
to control or collapse the void per Standard Appendix E
: ‘of 41EP-12201, Emergency Operations, or Section 3.0 of

e —.—b1A0-12213, Natural Circulation Cooldown.

PV216.000 REV.8/82 $84A
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4.3.3.6 If none of the UJTC indicate a saturated or superheated
temperature contznue to monitor che UJTC or recorders

., P - — = . n . » meas
o s e osiRaWR LY VL W 'wv - -:..... . 4 “ 3

Appendlx B demonstrates how the initial
void is formed. The UJTICs should follow
. . -z =i, «the:same.trend—if-the-void gets larger.
: with the- lower UJTC increasing
dramatically in temperature as the void
is formed and then .the temperature
"decreasing as the water mixes with the o
natural circulation flow,.._..
4.3.3.7 If the void:expands-down into the outlet plenum as
evidenced by saturation or superheated conditions at:
1) Thermocouples in the outlet plenum
2) "CET temperatures
3) Hot Let temperatures. . .

Then the heat removal method shifts from subcooled
natural circulation to reflux boiling. -
4.3.4 If both the UJTC and the HJTC have failed then monitor the
Reactor Vessel by monitoring:
4.3.4.1 Pressufiéer-Level unstable, - aomenmes ™

4.3.4.2 Pressuzlzer sp:ay causes pressur1zer level to r1se.‘
4.3.4.3 Pressurzzer heaters causes pressurizer level to drop.
4.3.4.4 Unexplained increase in pressurizer level.

4.3.4.5 Unexplained letdown flow greater than charg;ng flow.

4.3.4.6 Loss of subcooling.

PV216-000 REV,8:82 S84 A
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4.3.4.7 If a void formation is indicated, then at the discretion

of the shift supervisor, he may atttempt to control or s
. collapse the void per Standard Appendix E of 41EP-1ZZ01,
Emergency Operations, or Section 3.0 of 41A0-1Z2Z13,
Natural Circulation Cooldown.

- Vo « -
s e e

4.3.4.8 If the void expands down into the outlet plenum as
evidenced by saturation or superheated conditions at:

1) CET temperatures .
2) Hot Leg temperatures . ot

Pl ool .
Letrzial. -

Then :the heat removal method ShlftS from subcooled
natural circulation to reflux boiling.
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APPENDIX B
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REVISION O

=5ieam
=Water
2 & =Thernwocouphe
-
.. . - Saturation - i s o i ) .
B ... | Temperature ‘ | \
. AT e e e = e crmm——— by - ~
. ‘a*‘ -~
Upper Hiad porn : - s = st = sees .
:.' ’ : . TEW — e rEmewt & A EE VAR PSS P8 S
: Plenum
As the Nat Ciro cooldown begins, . Cooldown begins .
he thermocouples will track with the cooldown but without the o
- ¢ slope and as the plant is depressurized the saturation TIME
perature will decrease, .
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.

L . Saturation

N3

. Temperature - — KN
.. . “l; .
Upper Head foomosoiom e I :_;\ ’t'—"uw P
: TEMP SR R wae
. AT can approachor exceed

120°F -

As the cooldown continues

e

the void begins to fc;rm. The void

-ces the hotter

water at the

top of the head down which would

seen as the thermocouple temperature rises toward

saturation temperature

TIME

Void formation begin's

e




Y e
&
.
[ S e o = metemee oo PR = - om s amaesmeas L mee — e TGS R e




P “a
« N3 - i A

M ﬂ 27 23 M J‘_,""-y,w-i‘.-'}.-- s
+ .’ [MONITORING THE REAGTOR v&ﬁ o o ‘
' o NYENTORY WITH RYLMS [NQPERABLE ’

41A0-12254

PAGE110F 1

( APPENDIX B
PAGE '3 OF 3

REVISION 0 .
.. O=Steam
E] =Water
2 sThermocuupie
Saturation ) ‘
. Igmg_ena{ure B > .
» /’z """'""""" . e -M-m\ —_— &
Upper Hea&i: T e — :
" * Plenum
‘ Yoid extends to thermocouple, Hotter water from the Upper Head .
Void now extends down and uncovers thermocouple, thermocouple is forced down into the Plerusy, due to the
qoes to saturation and then superheat. Other thermocouples in the ‘ formation of the bubble. The Plenum
Yer Head indicate hotter water being forced down due to void, TIME thermocouple temp then decraares dua
-ermooouples in the Plenum indicate that hot water from the

L . to mixing with Nat Circ.
Upper Head is mMiXing in the Plenum area, ‘ mixing
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®.IF. SATURATED OR-SUPERHEATED CONDITIONS EXIST IN THE OUTLET PLENUI
(OTHER THAN DUE TO FAILED SENSORS) THEN REFLUX BOILING HAS BECOME
THE PRIMARY MEANS OF HEAT REMOVAL. REFER TO 4TA0-1ZZ13, NATURAL

~CIRCULATION COOLDOWN. OR REFER TO 41EP-17201, EMERGEHCY OPERATIONS -

— t——

w

- —NOTE—

—

SHEULD tkﬁ'ﬁ‘t‘iNDlCATE A"SA’TURATED OR SUPERHEATED CONDITION "
(WHICH WOULD BE INDICATIVE OF VOIDING), THEN UJTC 4 AND S MAY APPROACH
SATURATED CONDITIONS AS THE HOTTER WATER IN THE UPPER HEAD MOVES INTO
THE PLENUMS. APPENDIX B HAS BEEN SUPPLIED TO SHOW WHAT MAY HAPPEN TO
UJTC TEMPERATURES AS A VOID IS FORMED.

NONI'I.'ORING THE REACTOR VESSEL INVENTORY WITH RVLMS INOPERABLE | REVISION O APPENDIX C
41A0~-12254 PAGE 11A OF 11E| PAGE 1 OF 5
o SUECOOLED SUBCQOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
WITC 1 ] SATURATED |l SATURATED || SATURATED _|f SATURATED || SATURATED || SATURATED
e - | SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
WTC 2] SATURATED || SATURATED || SATURATED || SATURATED || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED | SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOQLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
WTC 3 | SATURATED || SATURATED -l SATURATED |l SATURATED || SATURATED || SATURATED
SUPERHEATED |] SUPERHEATED |}.SUPERHEATED §|. SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED *
UJTC 4| SATURATED |l SATURATED || SATURATED || SATURATED || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED]. .
UPPER HEAD REGION
QUTLET PLENUM REGION »*
SUBCOOLED SUBCOOLED SUBCOOLED " {|-SUBCOOLED - || SUBCOOLED SUBCOOLED
UJTC 5| SATURATED || SATURATED || SATURATED || SATURATED |{ SATURATED |l SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED || SUPERHEATED P
‘ SUBCOOLED SUBCOOLED SUBCOOLED SUBCOQOLED SUBCOOLED SUBCOOLED o
WITC 6 | SATURATED || SATURATED || SATURATED.. [ SATURATED - |[ SATURATED || SATURATED
- | SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOQLED SUBCOOLED SUBCOQLED SUBCOOLED SUBCOQOLED
UJTC 7 | SATURATED || SATURATED || SATURATED |{ SATURATED || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED
SUBCOGLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
UJTC 8 [ SATURATED || SATURATED ‘|l SATURATED || SATURATED |[ SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED SUPERH-EATEQ
TIME b

12 MARK THE CONDITION OF THE UPPER HEAD/OQUTLET PLENUM BY COMPARING THE TEMPERATURE MEASURED BY THE
THERMOCOUPLE AND PRESSURIZER PRESSURE, AND LOOKING AT EITHER APPENDIX A OR THE STEAM TABLES
DETERMINE IF THE THERMOCOUPLE IS INDICATING SUBCOOLED, SATURATED, OR SUPERHEATED CONDITIONS.

s NOTE
TIME SAMPLING SHOULD BE DONE AT 15 MINUTE INTERVALS, HOWEVER SHOULD
AN UPPER HEAD THERMOCOUPLE INDICATE SATURATED OR SUPERHEATED CONDITION
(OTHER THAN FAILED WTC) THEN THE SAMPLING FREQUENCY SHOULD BE INCREASED. ..

2) NOTE THE TIME IN THE SPACE PROVIDED.
3) COPY ADDITIONAL PAGES AS NEEDED
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FIONTTORING THE REACTOR VESSEL INVENTORY WITH RVLIS INGPERABLE | REVISION O
( o o A1A0-12754 PAGE 11B OF 11E[PAGE20F S
. " [SUBCOOLED || SUBCOOLED || SUBCOOLED || SUBCOOLED || SUBCOOLED || SUBCOOLED
UJTC 1 [ SATURATED | SATURATED || SATURATED |{ SATURATED || SATURATED || SATURATED
SUPERHEATED |{ SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED || SUPERHEATED
.{suBcooLeD. Il SUBCOOQLED. _Il SUBCOOLED  |{ SUBCOOLED UBCOOLED _|[ SUBCOOLED
UJTC 2 | SATURATED || SATURATED |l SATURATED || SATURATED |[ SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED ]| SUPERHEATED || SUPERHEATED
SUBCOCLED || SUBCOOLED |l SUBCOOLED ][ SUBCOOLED . | SUBCOOLED [ SUBCOOLED
WTC 3 | SATURATED SATHBATED. 1} SATURATED -HSATURATED- J-SATURATED
T ESUPERAEATED || SUPERHEATED |FSUPERHEATED | SUPERHEATED || SUPERHEATED || SUPERHEATED
< JSUBCOOLED. .} SUBCOOLED. |f SUBCOOLED .J|.SUBCOOLED [ SUBCOOLED |[ SUBCOOLED
WITC 4| SATURATED || SATURATED |l SATURATED || SATURATED |.SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
nooo = ‘- "UPPER HEAD REGION ‘
T Soiiiier . 9 OUTCEY PLENUMREGION®. o o oo
w~ev = _ESUBEOOLED 0 SHURCON-ED_+ 1bSUBCOOLED 1P SUBCOOLED— JESUBGOOLED:
UJTC 5 FSATURATED. ' [P SATURATED " | SATURATED: ' | SATURATED. || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED [f SUPERHEATED || SUPERHEATED
1 SUBCOOLED . |l SUBCOOLED._ |I.SUBCOOLED... J|.SUBCOOLED-. . SUBCOOLED—. {}-SUBCOOLED
UJTC 6 ] SATURATED || SATURATED |J SATURATED.. ||.SATURATED _.|l.SATURATED || SATURATED
. SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
. SUBCOOLED _ || SUBCOOLED |f SUBCOOLED |l SUBCOOLED _ ||.SUBCOOLED |l SUBCOOLED
( UJTC 7 | SATURATED || SATURATED_ || SATURATED. .Jl.SATURATED.. |} SATURATED || SATURATED
| SUPERHEATED | SUPERREATED |[ SUPERHEATED |l SUPERHEATED |{ SUPERHEATED |l SUPERHEATED
SuBCOoLED |l suBCOOLED |[SUBCQOLED || SUBCOOLED |l SUBCOOLED || SUBCOCLED
UJTC 8 | SATURATED || SATURATED || SATURATED || SATURATED | SATURATED |f SATURATED .
- | SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
.: T|ME s N L, AN | oL e S emee - e

K e
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» {F SATURATED OR S

UPERHEATED COND!TIONS EXIST IN THE OUTLET PLEHUN

{OTHER THAN DUE TO FAILED SENSORS) THEN REFLUX BOILING HAS BECOME
“THE PRIMARY-MEANS OF HEAT REMOVAL. REFER TO 41A0-1ZZ13, NATURAL
CIRCULATIO'N COOLDOWN, OR REFER TO 4IEP—IZZOI _EMERGENCY OPERATIONS
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: MONITORING THE REACTOR VESSEL INVENTORY WITH RVLMS INOPERABLE | REVISION 0 APBENDIX C
41A0-12254 ' PAGE 11C OF 11E | PAGE-3-OF 5
SUBCOOLED ~ ' || SUBCOOLED - |} SUBCOOLED-- || SUBCOOLED - SUBGOGLED S.GBEGGQ-_ED
g WTC 1 | SATURATED || SATURATED || SATURATED |] SATURATED || SATURATED || SATURATED
. " | SUPERHEATED.|| SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOEED—1| SUBCOOLED - || SUBCOOLED —|[ SUBCOGLED -
WTC 2 | SATURATED || SATURATED || SATURATED || SATURATED || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED
SUBCOOLED SUBCOOLED -~**|| SUBCOOLED SUBCOOLED - ~|| SUBCOOLED SUBCOOLED
WTC 3 | SATURATED--*{] SATURATED || SATURATED || SATURATED —|| SATURATED - -|| SATURAFED—
‘SUPERHEATED || SUPERHEATEDH] SUPFRHFATERH| SUPERHEATED{ SUPERHEATED | SURERHEATED.
- |'SUBCOOLED""**|| SUBCOOLED |[ SUBCOOLED - |[ SUBCOOLED- ][ SUBCOOLED - || SUBCOOLED
UJTC 4 | SATURATED ' || SATURATED || SATURATED || SATURATED - || SATURATED --]] SATURATED.
‘ SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED |{ SUPERHEATED

-

. . . UPPER HEAD REGION

.

Wi P g e e TN s oemEn aae

T ETRE e e e—— ——OUTEEF-PLENUM-REGION- . — —
~SUBCUOLED || 'SUBCOOLED * |} SUBCOOLED - || SUBCOOLER—||- SUBCOOLED —|[ SHBEOOLED -
SATURATED-" |l SATURATED" || SATURATED |l SATURATED—H-SATURATED—||-SATURATED -
SUPERHEATED-}| SUPERHEATED. || SUPERHEATED ||-SURERHEATED || SUPERHEATED || SUPERHEATED.
SUBCOOLED™"J| SUBCOOLED{| SUBCOOLED ~||'SUBCOOLED - - || SUBCOOLED- - |[ SUBCOOLED ——
SATURATED |} SATURATED " || SATURATED || SATURATED || SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOCLED SUBCOOLED - || 'SUBCOOL:ED SUBCOOLED SUBCOOLED - - || SUBCOOLED
SATURATED ™|l SATURATED || SATURATED—|| SATURATED" || SATURATED-~ || SATURATED
SUPERHEATED || SURERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
SATURATED || SATURATED || SATURATED || SATURATED || SATURATED |{ SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED

* IF SATURATED OR SUPERHEATED CONDITIONS EXIST, IN THE OUTLET PLENUM
(OTHER THAN DUE TO FAILED SENSORS) THEN REFLUX"BQILIP{S_H,AS BECOME -
YHE PRIMARY HEANS OF HEAT.REMOVAL.. REFER TO 41AD-12713. NATURAL
CIRCULATION COOLDOWN, OR REFER TO 41EP-1Z201, EMERGENCY OPERATIONS
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APPENDIX C

nomromns THE REACTOR VESSEL INVENTCRY WITH RVLMS INOPERABLE REVISION O
41A0-12254 ‘PAGE 11D OF 11E| PAGE 4CF 5
SUBCQOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
UJTC 1] SATURATED JI:SATURATED || SATURATED || SATURATED || SATURATED || SATURATED
| SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
={-SUBCOOLED:- ~iI-SUBCOOLED: -||. SUBCOOLED “-|{-SUBCOOLED -|f SUBCOOLED |{-SUBCOOLED
WTC 23 SATURATED. |l SATURATED. .4 SATURATED --SATURATED —|°SATURATED - || SATURATED
_| SURERHEATE SUPERHEAIED SUPERHEATED {{-SUPERHEATED {}:SURPERHEATED | SUPERHEATED
ISUBCOOLED- ~JFSUBCOOLED— [ SUBCOOLED SUBTOOLED ~ 1| SUBCOOLED SUBCOOLED
UJTC 3].SATURATED _|| SATURATED .}| SATURATED -|l-SATURATED || SATURATED || SATURATED
.~ .|.SUPERHEATED | SUPERHEATED | SUPERHEATED ||-SUPERHEATED "SUPERHEATED jj SUPERHEATED
—RHBLOOEN— -H-SUBCOOLED= | SUBGOULED - 4|-5SUBCOOEED SUBCOGLED- suacoousn
UJTC 41 SATURATED. .J| SATURATED .Jl SATURATED | SATURATED | SATURATED }| SATURATED
v . - _|SUPFRHEATED || SUPERHEATE URERHEATED-SUPERHEATEDHE-SHRERHEATED 11-SUPERHEATED
“ ;...:’.:;.:.':. ST T . LI TSNS ...‘......::WPER.HEA.D.REGTON wavrmn B W seemmens  cew W v
B SRS R L L R L "me%ﬂfPLf"umBEﬁ’oﬂ*zux‘uA&4Mw....~s- L
1 SUBCOOLED. .|| SUBCOOLED.. .J|.SUBCOOLED -||. SUBCOOLED- -}|-SUBEOGLED -~} SUBCOOLED
UJTC 5 |.SATURATED || SATURATED. || SATURATED ||.SATURATED |] SATURATED || SATURATED
- - - _| SUPERHEATED }|.SUPERHEATED }|. SUPERHEATED ||-SUPERHEATED {| SUPERHEA TED{}-SUPERHEATED
+4-SHBCOOLED: = :||: SUBCOOLED= :{:SUBCOOLED" . “[|'SUBGOOLED }{-SUBEEOLED-~ JF-SUBEOOLED
UJTC 6 | SATURATED || SATURATED ||.SATURATED || SATURATED || SATURATED || SATURATED
.} SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED  ||:SUBCOOLED. .J| SUBCOOLED SUBCOOLED || SUBCOOLED SUBCOOLED
UJTC 7] SATURATED || SATURATED. || SATURATED || SATURATED- || SATURATED || SATURATED
 SUPERHEATED |ESURERHEATEDL. SURERHEATED ||-SUPERHEATED {{-SUPERHEATED || SUPERHEATED
SUBCOOLED - || SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
UJTC B8 | SATURATED || SATURATED |} SATURATED || SATURATED |l SATURATED || SATURATED .
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
TIME U N s

o s

"‘tF'SATURATED“OR’SUPERHEA‘I’ED"COHDmO“S'fEXIST IN_THE, OUJ:LET PL‘ENUH

* l(O‘I’HER “THAN DUE-FO FAIEED ‘SENSORS) 'THEN’REFLUX BOILING'HAS BECOME
“THE PRIMARY MEANS OF HEAT REMOVAL. REFER'TO 41A0-1ZZ13, NATURAL
CIRCULATIOH COOLDOWN OR REFER TO 41EP—IZZOI EI‘IERGENCY OPERATIONS
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MONITORING THE REACTOR VESSEL INVENTORY WITH RVLMS INOPERABLE | REVISION O APPENDIX C
41A0-12754 PAGE 11E OF 11E |PAGES OF 5
SUBCQOOLED SUBCOQLED SUBCOOLED - | SUBCOOQLED SUBCOOLED SUBCOOLED
UJTC 1 | SATURATED _ || SATURATED || SATURATED || SATURATED || SATURATED |l SATURATED
SUPERHEATED J| SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED j| SUPERHEATED
: SUBCOOLED SUBCOOLED SUBCOOQLED SUBCOQLED SUBCOOLED SUBCOOLED
UJTC 2 | SATURATED || SATURATED || SATURATED || SATURATED | SATURATED || SATURATED
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOLED . || SUBCOQLED SUBCQOLED SUBCOOLED
UJTC 3 | SATURATED _ || SATURATED || SATURATED || SATURATED || SATURATED |l SATURATED
SUPERHEATED || SUPERHEATEDY| SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
TSUBCCRLED " {I"SUBCUCLED" " |I'SUBCOQLED SUBCOOLED SUBCOOLED SUBCOOLED
UWTC 4 | SATURATED__ || SATURATED || SATURATED |l SATURATED || SATURATED {| SATURATED
.SUPERHEATED ||. SUPERHEATED|- SUBERHEATED |} SUPERHEATED || SUPERHEATED || SUPERHEATED

"

WTC S
WTC 6
WTC 7

wTC 8

TIME

UPPER HEAD REGION
D e

CUTLET PLENUIM:REGION

SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
SATURATED - |l SATURATED _|] SATURATED |) SATURATED || SATURATED |} SATURATED
SUPERHEATED j| SUPERHEATED || SUPERHEATED |j SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOQLED SUBCOOLED SUBCOOLED SUBCOOLED
SATURATED |) SATURATED |} SATURATED || SATURATED || SATURATED |} SATURATED
SUPERHEATED j| SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED
SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
SATURATED . Jj SATURATED _}) SATURATED || SATURATED || SATURATED | SATURATED
SUPERHEATED || SUPERHEATED |} SUPERHEATED |) SUPERHEATED || SUPERHEATED || SUPERHEATED |
SUBCQOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED SUBCOOLED
SATURATED || SATURATED |l SATURATED || SATURATED || SATURATED |i SATURATED .
SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED || SUPERHEATED

3

» IF SATURATED OR SUPERHEATED CONDITIONS EXIST IN THE QUTLET PLENUM
(OTHER THAN DUE TO FAILED SENSORS) THEN REFLUX BOILING HAS BECOME
THE PRIMARY MEANS OF HEAT REMOVAL. REFER TO 41A0~-12Z13, NATURAL
CIRCULATION COOLDOWN. OR REFER TO 41EP-12Z01. EMERGENCY OPERATIONS

PN
ol







= i = e E .
'
=
L] . [
. B

.
Al = “
[ I S T TR
. - . ot oo
. LR YN
weite
.

Arizona Nuclear Power Projectd/ /2 og Y 10:
P.O.BOX 52034 & PHOENIX, ARIZONA 85072-2034 i 13 0

192-00194-JRB/TRB
April 16, 1987GIONY(ak

Mr. Chris Sorenson

U.S. Nuclear Regulatory Commission
Region V

1450 Maria Lane, Suite 210

Walnut Creek, CA 94596-5368

SUBJECT: Procedure for Monitoring Reactor Vessel Inventory
File: 87-020-404

REFERENCE: (1) Telephone Conversation Between C. Sorenson and T. R. Bradish
on April 14, 1987

Dear Mr. Sorenson:
Attached pleaéelfind the PVNGS procedure for monitoring reactor vessel inventory,
with the Reactor Vessel Level Monitoring System inoperable, per your request of

Reference (1).

Should you have any questions, please contact Tom Bradish, Compliance Supervisor,
at (602) 932-5300, Ext. 6936.

Very truly yours,

. R. Bynum a

PVNGS Plant Manager

JRB/TRB/c1d : .

cc: T. D. Shriver (w/o attachment)
T. R. Bradish:







