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PERFORMANCE OBJECTIVE

Given indications of a loss or reduction of RHR capability, regpond to loss
of RHR.

The 1O must restore the faulted/failed RER train(s) t= aperable status. If
a required RHR train cannot be restored, the LO must shut down the train,
refer to Technical Specification for additional requirements, and initiate
appropriate actions to restore the train. The L0 wmust comply with all
applicable Technical Specifications. All comsunication and activities mwust
be performed in accordance with current. approved procedures.

INFORMATION

During a normal plant cooldown, the RHR svstem transfers heat from the RCS
to the COW system to teduce the temperature of the reactor coolant to cold
shutdown temperature. A loss of RHR capability could result in au
uncontroiled RCS temperature rise and, over the iong term, any of the
following conditions:

1. RCS pressure increase
2. Thermal stresses
3. Reactor coolant boiling

A rapid increase in RCS temperature is not expected {f the reduction or
losk of RHR capability occurs early in the fuel cycle. However, {f the
reduction or loss occurs late in the fuel cycle, an {wwediate, uncontrolled
RCS temperature increase is probable because of the presence of a high rate
of decay heat. The rate of decay heat is not only dependent on time and
fuel cycle, but also on recent power history. The highest rate of decay
heat will be present during & shutdown st the end of the fuel cycle after
extended operation at high power.

Losg of RER also means that a major component of the ECCS will not be
available to provide emevgency core cooling in the event of a loss of

cooling mccideut.

The most likely caouses of & reduction or loss of residual hest removal are:

1. RHR pump trip
2. Failure of pregsure trunsmitters in a RHR train
3. RHK systee breaks
. Pump/flow problems due to
a. Loss of/i{nadequute level
L. Vortexing

1-]



LO-1U-60315-001-02; Respond to Loss of Lesidual Heat Kemoval

¢. Pump cavitation

An RAR pump trip is msost likely to occur during operativen in wode § with
the RCS loops partially drained for maintenance, due to air/gas binding of

the RHR pump(s). 1If this occurs, remotely-oparated RHR pump suction vents
(HV-10465, HV-10466) can be opened to releasne the aiv/gas.

Failure of pressure transmiiiers in a RER train may cause fuction isol.tion
valves to close, thus, causing a loss of suction. This is a low
probability cause of reduction or loss of RHR.

RHR System breaks are also unlikely; the following components are most
susceptible to a break leading to a reduction or loss of RWR capabilit

1. pump seals
2. velve packing glands

3. heat exchangers (tube leaks)
4. piping (Failure)

The symptoms of reduction or loss of tesidual heat removal ave:

~ Unexplained decreise iu RHR flow or aischarge pressure

~ Deteacted RHR system leakage
= An unexpectecd rise in RCS temperature whi's RPR ig in operation
= Any obsecved loss of RHR capability while RHR is in operation

The following annunciators may be present on loss of REK:

“ RHR PMP OVERLOAD annunciator alarw
~ CCW TRAIN A(B) RHR PMP SEAL LO FLOW anouncistor alarm

= NSCW TRAIN A (B) RHR ¥MP MTR CLR 1.0 FLOW aanunciator alarm

RER PMP OVERLOAD will occur only with an RIR pump trip. Symptoms 3 and 4
may also accompany a pump trip.

Plant Vogtle Procedure 18019-C, "Loss of Residual Heat Removal . " fg entered

when the sywptoms of reduction or loss of RHR capebility are present. The
goal of this procedure is to restore the faulted/failed RHR train(s) to

Operable status as guick.y as possible.

The RAR system is one of the few plant systems that has Technical
Specification requirements placed on it for all modes of operation. The
response to loss or reduction of RKR capability in Procedure 18019-C is
highly dependent upon the mode of operation and the lisiting conditions of
the applicable Technical Specifications:
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6.1.5

1.0 1 (rewctor coolant loops filled)

4. 1.4.2 (reactor coolant loops not filled)

9 8.1 (water level above the top of the vesctor pPressure vessel
Llange grerter than o equal to 2) feet)

6 1.0 8.2 (water level above the top of the reactor pressure vessel

flange less than 2% feet)

S eom >
oo w W

Tecanical Specifications should be consulted for compiete operating
Lequirements,

‘echnicel Specification requiresents will vary depending on the mode of

Uperation. Generally, u sminisum >f one RHR train wust be operable. Cartain

modes or plane corditions tequire two RHE tracts to  be operable. Bvery
wffort should be oade in  Plant Vogtle Procedure 18019+¢C to restore
faultod/ falled RHR trainy to opernble status as quickly as possibie.

There has been many Loss of RHR events in the industry over
several years. These events are signifi
Grerheating can occur rather quickly.

the past
cant  because core voilding end

Refer to Figuse 2 "Time to Bull®, Plgure 3, "Time for Core Unc- 4
Flgui s &, "Heatup Rute" cyrves located in AQP 18019 for
underetaading of the urgency for recovery from loss of RHR .

. and

RESPOND 10 LOSS 67 RHR

This Iretructional Unit is divided {nto two sections: Section A Loss of
Rid. in Modes 4 oy 5, and Section B, Loss of RHR in Mode 6.

“RUTION A - 1085 OF RHR IN MODES 4 OK 8
CAUTIGN

Duiing midloop operation with HL dams installed and inacequata RCS venting,
4 loss of RAR cooliog will result in Saturated RCS conditions within 10

dinut e, rubsequently resuiting in core uncovery wid requiring containeent
clos.re {uitiatios,

Lentzor/Maintein core cooling

098 sust be done continuously watil you exit the procedure. To do thia

You Wil monitor the Core Exit TC less than 200°F and RHR cooling is
restored

If Cove Exit TC is greater “han 200°F ur KHR couling is not restored, then
initiate Procedure A001-C, “"Emergency Classification and Tmplement ing
(netructions”. You wust Also evacuate flon-essential personnel and initiate
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contalnment {solation. Additionally verify the RCS {s in tact and initiate
charging flow to provide core tooling

[ core exist temperature (s less than 200°F. then continue to monitor the
TCs.  Should you lose the TC indication while in widloop operation, then
raise RCS level to the top of the hot leg (108 feet 3 inches) and wonitor
temperatur. using R”: wide range indicat lon That

It no RMR Train is operaiing, then suspend any RCS boron rediction and |f
the steam generators are available naintain RCS temperature helow 315099 by
use of steam dump or atmospheric relief valves (one G level should be
tilled and maintained in the narrow range ).

Concirrently with these actions, You wust monitor opernting RHR pumps  for
cavitation. Cavitation would be indicated by the discharge flow Leing
lower than nurmel for ihe RCS Pressure or by an unstable discharge
pressure. These indications are locuted on the QNoR,

PI-0614 Train A - Pressure
PI-0615 Train p» - Pressute
FI Y618A Train A - Flow
F1+0619 Train b - Plow

If ot any time during performance of this procedure, cavitation occurs,
thon stop the running RHR  pump, tealign misaligned valves, vent the
affected pump using HV-1046% Trn A or BV-10466 Ten § valves using the QMCR
located hand switches. The valves are physically located in sealed rroms
and connot be observed localiy. 1f HV-1046% is ot closed when venting is
cocplete, the contaminated water from the vent will overflow fiom the . at
room dowr into the vest{bule R=111 level €. Failure to close HV-10466 will
result in contaminated water on the floor of the room containing the vent
and the actuation of the room sump level switeh light on the QPCP.

If Core Exit TCs are stable or lowing, then return to the approyriate UOP.

If the TCs are rising, verify the affected RHR and COW flow norma!. This
May occur due to inadequate time from when the probles first otcurred and
the time that you are at this step. If the TCs do not stabilize or begin
te lower with normul flows, then an inadequate RCS inventory we, exist.

Nonttotllocl_gblllh Adequate RCS Invggﬂg:x

To have adequate lnventory you should have greater than 72% indicetion on
the RVLIS FR ur locel or remote level indication greater than 187 ft. elev.
If this does not exigt, thea you will rake actions to restore the level.
in doing 80, you will dispatch overatore as flecessary to locete and isolate
any leaks, adjust chatging flow to return level or, if no charging is
available, wyravity fili the RCS from the RWST
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1f ‘hese actions do not result in  level recovery, & leak mav exist. To
iocate the leak you will isolate the RHR pump suction valves one at a time
to isolate the leak. Additionully, you will be dirscted to AOF 18004-C
"RCS Leakage® to restore the level.

After level (s restored, then restore KHR.

Restore RAR

To restore RHN you will initiate procedure 3011 "RHR System™. Also see
LO=T0-12101<002, "Startup RHR". Once RAM is restored. check RCS intsct and

Aetermine is alternate RCS cocling ie required.

Determine /Establish Alternaie RCS Cooling

The RCS temperature is the primary indicator of whether alternate cooling
18 requived.

If RCS cemperature is greater than 200°F, then alternate RCS (ooling way be
(rquired.

If the 5Gs are available, then use the steam dukps or ARVs for cosling, and
mal  ain at least two 5G levels greater than 17%. Also start al)l JRDN fans
which will also remove a significant amount of heat.

Start the containment cooling fans and maintain RCS pressure at 365 pailg
with PZR heaters and spray (if tubble ia PZR) or charging and letdown (if
solid).

Start an RCP {s possible to provide forced flow for belter heat transfer
from the core to the stewa generstors,

loitiate Repairs

This way take considersble time depending on thr ceuse of the event.
Additionally Technical Specifications mis: now be consulted.

You will alwo return the syscem to normal operation. This will cequire
consultation with the TSC for cecovery actions.

SECTION B ~ LOSS OF RHR IN MCDE 6

Check RCS level above RV flange with cavity filled. 1 not, go to
Section A

Suspend all operstions involving a reductisn of RCS boron concentration.

Verify the loop saction velves are open.
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Verify the following valves are open:

= HV-RT01A “rain A
« HV-BY018 Train A
= HV-BY02A Train B
* k. BT02BF Train B

If any of these valves are closed, stop the affected WY pump(s) and open
the affected train suction valves.

Verify reactor cavity level is greater than 23 feet
Use local Tygon tubing or resote indication to verify reactor level 1f

less than 2% feet, restore cavity level or fill the vessel to 98 percent
RVLIS FR.

Suspend ull fuel movemen®

Determine if any leaks exi«t.
Check the Auxilisry Building and Containment Leak Detection System to
deiermine if any leaks exist. Dispatch an PEO to locate and isclate any

leaks. 1If a break occure on the RHR System, stop the RHR pumps .

Attesmpt to place sither train of RHR in operation.
Initiate 13011, "RHR Syrtem, " to place one train of RAR in opers:.on.

Initiate repairs and applicable Technical Specification requizements.
When the PHR System is In operation, return to the appropriate UOY.

Start all containment cooling fans.

Place both trains of the Spent Fuel Puol Cooling and Purification System in
service.

Initiate 13719, “Spent Puel Pool Cooling and Purification System.” to place
both RHR treins ir service.

Flace VKB BVAC in service.

Initiate 13320, "PHB RVAC Systes.” to place PHR HVAC in service.

Insure RCS temperature 18 greacer Lhan 185 degrees F.
1f RCS tempersture is lese than 185 dugrees F, return to the placing either

train of RHP iu service step (Procedure step 86).

Establish an RCS feed path from the RWsT.

At least one CCP must bu running.  ‘erifv valve alignmenis for the
operal . ng pumps. Manually start a (7P and ulign the valves as necessary.
1f feed fruom the RNST cannot be estahblished return to the placing either
train of RHR 1n vervice step (Frocediie step BH).
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an % !Pﬁ path
gff%f**ff'un bleed path from st least one open loop. Dispatch & PEO to

open the RCOT pump to KWST isolation valves 1901-04-041 and 1206-U4-002 and
the RCS dratu loop to RCDY Pusp isolation valve 1901-Ub=242. Operate the
RCDT pumps &8 neceisary to maintain the reactor cavity level at greater
than 21 feet acd the temporatire at less than 185 degrees ¥

Check RMR Systum status.

If the RHR System cannot be placrd in operation, return te the placing
either train of KHR (n service wtep (Procedure step B6).

Teiwinate bleed and feed.

Return to the UOP (n effect.
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PERFORMANCE GUTDE

The following ateps are required *o respond to lose of RHR:

o o N e

R R L

11,

13,
14,
18,
16.

17

SECTION A - LOSS OF RHR IN MODES & OR 5

Monitor/maintain core cooling
Monitor/reestablish adequate RCS inventory
Restore RHR

Determine/establish alteraute RCS cooling
Initiate repairs

SECTION B -~ LOSS OF RHR IN MODE 6

Check KCS level above RV flange with cavity filled. 1If not, go te
Section A,

Suspend all operations {uvolving a reduction of RCS bhoron
cooncentration,

Verify the loop suction valves are open.

Verify resctor cavity level is greater than 23 foet,

Suspend all fuel movement.

Determine (f any leaks exist.

Atteapt to place elther train of RHR in cperation.

Initiate repairs and spplicable Technical Specificatim requirements.
Start all conteainment cooling fans.

Place both trains of the Spent Fuel Pool Uooling and Purification
Syutem in service.

Place FHB HVAC in service.

Ensure RCS temperacure (s groater than 180 degreas P,

Establish an RCE feed path (rom the RUST.

Estab) ish an RCS bleed path,

Check RHR System status.

Terminate b)red and feed.

Return to the UOP in effect.
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three annuncist bhe present

feed path | 3 ) W during Mode &, the |

feed ‘ th red during Mode 6

e of RER
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= Unexplained damsge in RHR flow or discharge pressure
« Detected RHE sysiem leanage

“  An unexpected rise in RCS temperature while RHR (8 in operation
= Ay observed loss of RHR capability while KHR i in operution

< BHR PMF OVERLOAD annunciator alarm
~ CCW TRATN A(B) NHR PMF SEAL LO FIOW annunciator alarm
“ NSOW TRAIN A (B) RHR FAP MTR CLR LO FLOW annunciator alare

The RCDT pumps provide feed flow, as required, through the RWST via
the CCPs back to the reactor vessel.

A rapid increase in KRCS temperature is not expected (f the reduction
or loes of RHR capability occurs early in fuel cycle. However, if the
reduction or lose occcurs late In fuel cycle, an immediate.
uncontrolled RCS tempersture increase is probeble because of the
presence of & high rate of ducay heat. The rate of decay heut is not
only dependent cn time and fuel cycle, but alse on recent power
history. The highest rate of decay heat will be present Juring a
shutdown at the end of fuel cycle after extended operation at high

power .

“~ RHR pump trip

= Fallure i pressure transmitters in a RED train

«~ REN syetewm Lreaks

~ Pusp/tlow problems due to loss of/inedequate leve!, vortexing or
pump cavitation
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TASK PRACTICE

L. Review Procedure 18019-C, “Loss of AKR *
all precautions, liaitations, and
L1088 of KHK.

Be sure that you understand
Steps associate. with responding to

Take his instructional unit and Procedure 18019-C, "Loss of RHR* to
the coutrol room or simulator. 2e sure (hat You ~an  locate all
inslcumentst ion associated with responding to loes of RMR.

3. 1In the cortrel room or simulator, simulate
If possihle, have & fellow trainee evaluat
Procedure 18019-C, "Loss of RER"

vesponding to loss of RHR.
€ your pecformaice using
and this instruetional unit,
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L

PEEDRACK ON_TASK PRACTICE

If you have any questions about the precautions, limitations, or steps
in Procedure 18019-C, "Loss of RHR", ask your instructor.

You should have been able to locats all instrumentation associated
with responding to loss of RHR. 1f you had any difficulty, ask your
iastructor for help.

You should heve simulated the steps necessary to respond to loss of
EHR. 1f you had any difficulty, re-read the pertinent sections of

this instructional unit and the procedure. Resolve any questions with
vour instructor.
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