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: NRC EXAM QUESTION REVIEW

QUESTION: 5.11

A critical boron calculation has been performed prior t» startup. State Low the calculated
value changes for cach of the following. Answer INCREA _£. DECREASE or REMAIN

THE SAME.

b). The desired critical rod height is increased from 160 steps withdrawn to 180 steps
withdrawn.

RESPONSE:

We request that the answer be changed from decrease to increase for the following reason:
If actual critical rod height has been increased by 20 steps this adds more positive

reactivity than originally calculated. Critical boron concentration would have to increase
by an amount that would insert enough negative reactivity to offset the positive reactivity.




: NRC EXAM QUESTION REVIEW

QUESTION: 5:15

For each of the following parameters, state whether a reactor power increase from 50% to
75% will cause the parameter to INCREASE, DECREASE or REMAIN THE SAME.
Consider each case separately.

NOTE: Assume that system reaches equilibrium after power change.

¢). Shutdown Margin. (power change by rod withdrawal only)

RESPONSE:

We request that the answer be changed from increase to no change for the following reason:
Pulling rods to increase power level will increase RCS temperature. As temperature
increases, power defect adds an amount of negative reactivity equal to the positive

reactivity added by the control rods. By having power defect alone offset the positive
reactivity addition the shutdewn margin will remain the same.

*R1 5/mf 01/28/88 Page



NRC EXAM QUESTION REVIEW

QUESTION: 5:17

The following are plant parameters of Reactors “A” and "B” before and after simultaneous
reactor trips:

Reactor"A” Reactor "B’
Before trips-
Steady state power 100% 50%
Boron concentration 1500 ppm 1500 ppm
After trips-
Reactivity from rod insertion -8100 pem -8000 pem
Average temperature 547 deg 547 deg
Maximum single IRW -2000 pem -2000 pem

Assuming that no operator action takes place, identify tihe plant that has the larger
shutdown margin {Denote as "REACTOR A" or "REACTOR B"} at each of the following
times.

NOTES: 1) Figures
2) Figures

5.1,5.2,5.3and 5.4 are enclosed for reference.
5.1,5.2,5.3 and 5.4 are applicable to BOTH REACTORS.

a) One (1) minute after the trip
b) Fiftv (50) hours after the trip
RESPONSE:

Part a

We request that you accept “Both Reactor A and Reactor B are the same™ as an additional
answer for the following reason:

Using the curves supplied the following data was determined-

Reactor A Reactor B

Rods 6100 -6000
Power Defect +1120 + 600
Xenon -2600 -2200
Total -T580 -7600

These results are very close and some allowance should be granted for slight differences in

reading the curves.

*R1 5/mf{ 01/28/88 Page 3




NRC EXAM QUESTION REVIEW

Part ¢
We request that the answer be changed to Reactor A for the following reason:

Using the curves supplied the following data was determined-

Reactor A Reactor B

Rods -6100 -6000
Power Defect +1120 + 600
Xenon -900 -400
Samarium -680 ~-605
Total -8560 -6405

*R1-5/mf{ 01/28/88
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: NRC EXAM QUESTION REVIEW

QUESTION: 5.18

Answer each of the fellowing statements concerning the count rate (inverse multiplication)
plot for rod withdrawal. TRUE or FALSE.

¢) A count rate, which is taken before the reactor power level reaches steady state (i.e.
count rate is taken shortly after reactivity is added), will result in a HIGHER
predicted critical rod height than if a steady state count rate were taken.

d) If the count rate taken prior to the last rod withdrawal did NOT reach steady state,
the predicted critica! rod height would be HIGHER than if that count rate taken had
reached steady state.

RESPONSE:

We request that answer D be changed to True ‘or the following reason:

After reading statement C, which is True, and comparing it to statement D we feel that
both statements are saying the same thing.

*R1-5/mf 01/28/88 Page 5



NRC EXAM QUESTION REVIEW

. QUESTION: 6.02

Select the statement below which most correctly describes the effect of overcompensating
ONE (1) Intermediate Range Nuclear Instruments (IRNI).

a. The indicated IRNI power level is LOWER than the actual power level, and the
Source Range Nuclear Instruments (SNRI) wiil automatically energize above their
reset setpoint during a reactor shutdown.

b. The indicated IRNI power level is LOWER than the actual power level, but the SRNI
will NOT automatically energize above their reset setpoint during a reactor
shutdown.

¢, The indicated IRNI power level is HIGHER than actual power level, and the SRNI
will automatically energize above their reset setpoint during a reactor shutdown.

d. The indicated IRNI power level is HIGHER than the actual power level, but the
SRNI will NOT automnatically energize above their reset setpoirt during a reactor
shutdown.

@ eseonse:
We request that the answer be changed to B for the following reason:

An overcompensated intermediate range instrument will indicate lower than the actual
power level which makes answers C and D incorrect. During a reactor shutdown the
overcompensated instrument will decrease faster (indicated) but the logic for auto reset of
the source ranges requires that both intermediate instruments have decreased below the
auto reset setpoint. The source range instruments will not auto reset until the properly
compensated intermediate range instrument has reached the auto reset setpoint. This
makes answer B the correct response.

REFERENCE;

SD-4, Excore Nuclear Instrumentation pgs. 33, 38, Figure 23

wR1-5'ml01/28/88




The lithium and aipha particle resuiting from this reacticn cause ifonization

in the outer N2 gas volume. The electrons produced by the ionization are
coilected on the outer can wall, This produces 4 signal wnich is
proportionai to the neutron flux. Electrons are also collected on the outer
can ~all from the gamma radiation whicn interacts ~ith the outer gas volume.
This additicral sigral is proportiona’ to the zamma flux and is additive to
the neutren flux signal. The outer cramber orerates in tre ionization region
thus a1l the charged particlies produced ‘n tne finitial ‘onizing events are

collected on the electrodes.

- =

In the inner can volume, the gamma flux alsd reacts ~ith the N2 gas proaucing
a signal proporticnal tc the gamma raziation. The inner Cnamber s operates

in the recombination regicn to permit adjustment of the output current b

J
varying the compensating voltage. I[f the inner volume compensation voitage
ig set properly the outer can signal of gammas plus neutrons interacts w~it
tre inner can gamma only signal and the gamma signals cancel! cut. This
neutron only signal is then ampl!ified before it is displayed on the meter or
sent to the protection and control circuitry.

aamma Compensation

[t becomes necessary to define the term compersation and the effects of under
compensation and over compensation to clearly understand the process of
neutron detection in the intermediate range.

Compensation is a term appiied to the negative volitage signal applied to the
inner volume of the CIC which cancels or compensates for the current signal
produced by the gamma radiation interacting w~ith the outer volume of the
detector. -efer to Figure 22. This becomes very important to the operator
hecause an incorrect setting of compensating voltage i.e., overcompensaticn
sr under-compensation would cause an erroneous neutron ‘evel ingfcation on
tre meters, Refer to Figure 22. As noted on the curve .ndercompensaticn
reSuItS in an erroneous high neutron level reading about 10 minytes after
Jtiown: overcompensation results in an erroneous low neutron level about 12
ninytes after shutdown. Compare the two initial ranges anrd alsc re’ate
intermediate amps tc Source =ange count rate (below P-10). [f improper
sompensation is suspected advise [ & C promptiy.

itk 3-C03-Rev,
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REMOTE RECORCER

This is the same reccrder unit discussed previcusly with regard to tne Source
Range. This recorder through selector switches also serves to record the
selected IR and PR, [t is a two-pen recorder. [t ~''' normally record one
[R at a time. A 0-€0 mv d¢c signal frcm the isclatior amplifier is supplied
to the recorder and is proporticral to the [R ion chamoer current of 10-11 to

10- 3 arneres.

[R STARTUP-RATE CIRCULTY

As described earliier for the SR, the startup-rate araw caives input
signals (0-10v OC) from each of the SR and [R channels, Refar to Figures 16
§ 29. Four rate amplifier moaules condition each >f these sigrals and:
transmit four respective rate signals to the respective Zontro) room startup-
rate meters, The remote [R startup-rate indicators fcr (R Channels N-35 and
N-36 are located on the console., A test module may be Jsed to injert a test
signal into any one of the rate circuits and can be mornitored on a test meter
mounted on the front parel cf the SUR drawer, T#0 power suppliies are
installed in such a manner as t0 ensure rate indication from at least ore
Source and [ntermediate Rarge channel pair upon the 10ss of 2ne power Supply.

er re

P-6 Permissive

The P-6 permissive is energized during reactor startup w~hen 1 out of the 2
Intermediate Range channels reaches 10-10 amperes. Refer to Figure 25. Thig
is eguivalent to a source range counrt level of approximately 4 x 104 cps.
Once the P-6 permissive is satisfied (indicatesd by a status light on VPB
status light panel 8, windows 9- | and 9-2) the source range high level trip
can be marually Hlocked. By blocking the trip on the console, the high
voltage to the source range detector is automatically remcved. The provision
is only operational below permissive P-l0 which is supplied by the Power
Range rhannels, Above P-10 the defeat circuit is automatically bypassed ang
source range high voltage cutoff is maintained.

When shutting down, source range nigh level trips and detector high voltage
are automatically reactivated when both [ntermediate Range channels drop
below 10-10 amperes (P-6 1ight de-energized). [f an uncercompensation 2F the

b

[R detector is present preventing clearing of the P-6 permissive, Figura 17,
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NRC EXAM QUESTION REVIEW

QUESTION: 6:06

State three (3) requirements which must be satisfied prior to enabling RHR isolation valve,
MOV-750, to open. (Include setpoints as necessary.)

RESPONSE:
W e request that you accept additional answers for the following reason:

The question asked for requirements but the answer listed interlocks. For this reason
please accept the following as additional arnswers-

1. Breaker for MOV-750 closed
2. Powersupply to MOV-750 available
3. The valve shall not be opened if reactor coolant pressure exceeds 450 psig or
reactor coolant temperature exceeds 350°F.
REFERENCE:

SD-21, Emergency Core Cooling System, pg.16, Figure 9
3-GOP-305, Hot Standby to Cold Shutdown, pg.8 step4.3.1 ,pg.26 step 5.10
3-OP-050, Residual Heat Removal System, pg.7 step 4.1, pg.9steps 5.1.2.8and 5.1.2.9

*R1-5/mf01/28/88 Page 2




RESIDUAL HEAT REMOVAL SYSTEM

For the purposes of this discussion, the normal and emergency functions of
the RHR system will be covered separately.

Norma)l System Functions

As was previously discussed, the RHR system is normally used to remove the
decay and sensible heat from the RCS during plant startup, cooldown, and
refueling when RCS pressure is 450 psig and tempe .ture is 350°F. The
350°F restriction is based on the RHR pump seal limitations. The 450 psig
limitation is based on not exceeding RHR system design pressure. The 450
psig system limitation plus the RHR pump shutoff head of about 150 psig
equals the system design pressure of 600 psiq.

The design heat transfer rate for the RHR system is 58.8 x 108 Btu/hr based
on a RHR heat exchanger inlet temperature (RCS) of 140°F and a CCW inlet
temperature of 107.4°F, The design heat transfer rate is based on tre decay
heat removal requirements 20 hours after shutdown from an infinite period of
reactor operation. With a total CCW flow of 20,400 gpm to the RHKR heat
exchangers, the RCS can be cooled down from 350°F to 140°F during the period
betweern 4 hours to 20 hours after reactor shutdown without the CCW leaving
the CCW heat exchanger exceeding 125°F. The RHR system is capable of
removing more heat than design during a plant cooldown, since design heat
transfer is based on the temperature difference of 140°F (reactor coolant)
and 107°F (component coolant) as stated above. A rapid cooling rate may
resylt in a significant increase in temperature of component coolant leaving
the CCW heat exchanger. (Remember, from $D-8, that the maximum CCW supply
temperature to the RCP's is 130°F. Ouring a plant cooldown this becomes a
limiting parameter.)

The RHR system consists of two independent, redundant trains. Each train
consists of a pump, heat exchanqer piping, valves and attendant
instrumentation. See Figure fach pymp And the heat exchangers are
located in separate compartments on the [ ]d levation of the auxiliary

building. “l\\\;\\
™
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drocedure No Procedure T tie Page

3-GOP-305

Hot Standby To Cold Shutdown Approva Date
10/28 86

4.2 Reactor Coolant Pumps

421

4.2.2

The precautions and limits listed in 3-OP-041.1, Reactor Coolant
Pump, shall be observed.

Operation of reactor coolant pumps should continue until Mode 3.
Cold Shutdown, is reached to provide pressurizer spray flow (B or C
RCP), to prevent the temperature difference between loops from
exceeding 25°F, and to ensure cooldown of steam generators.

4.3 Residual Heat Removal Loop

43.1

The Residual Heat Removal (RHR) Loop Isolation Valves,
MOV-3-750 and MOV-3-751 shall not be opened if reactor coolant

gg)s.sip s exceeds 450 psig or reactor coolant temperature exceeds

1. The RHR Isolation Loop Valves, MOV-3.750 and MOV.3-751,
will automatically start to isolate when RCS pressure is 515 to
535 psig. The isolation signal is indicated by a yellow light
gresent on VPB, and alarm on the Reactor Coolant Annunciator

anel. When the pressure drops below the isolation setpoint,
there will be a blue light present on VPB. The isolation valves
travel may be reversed by depressing the push buttons located
below the yellow and blue ligﬁt.s \’Pg. The yellow light should
go out and the blue light will remain on until the isolation valves
are full open.

4.4 Shutdown Rod Banks

441

443

¢ WB Apctem

Both shutdown banks of control rods should be at the fully
withdrawn position when going from Mode 3, Hot Standby, to Mode
5. Cold Shutdown. However, shutdown rods may be left inserted at
the discretion of the Plant Supervisor-Nuclear as long as shutdown
margin is maintained. Refer to the Plant Curve Book for applicable
boron concentration.

At any time when moving shutdown or control rod banks, closely
monitor group step counters, RPIs and all nuclear instrumentation
channels.

Control rod drive mechanism cooling fan operation shall continue
until RCS temperature is below 350°F, and should continue as long
as control rod drive mechanisms are energized.




Srocedvte o Picecure T te “age a8
3-GOP-305 Hot Standby To Cold Shutdown Appravel Date
12/31 87

510 When RCS loop temperature is less than 350°F and pressurizer press.ure is
lecs thun 450 paig, p-ace RHR in operation for cooldown in accordance with
3.0P-050, Residual Hea. kemoval System.

510.1 Refer to Enclosure 1, Valve Exercising Reference, for valves to be
exercised. (Mark N A ifexercisingis not required per Step 5.1.1)

5.10.2 |If proceeding to Mode 6, Refueling, commence performance of
OP-3206.2. Residual Heat Removal System - Refueling Interval.
(Mark N/A if not proceeding to Refueling)|

CAUTION

Technical Specifications require the Overpressure Mitigating System (OMS) to be in
operation when the RCS temperature s /ess than or equal to 275°F

511 Prior to RCS cooldown to less than 276°F, when RCS temperature 1s in the
range of 276°F to 285°F and pressurizer pressure is in the range of 325 to 375
psig, establish and verify OMS operation in accordance with 3-OP-041.4,
Overpressure Mitigating System.

5.11.1 Refer to Enclosure 1, Valve Exercising Reference, for valves to be
exercised. (Mark N A ifexercisingis not required per Step 5.1.1)

'--u—n---.—---------—-...-o-c—---—-—-—c- ------- -

NOTE

This step is not part of the OMS test, but is performed at this time to minimize the
number of containment entries required

l-—-—.-.-.-.-.-._._...--—.—.—.-.-._._.-.-.-._._.—-J

511.2 In the containment (penetration 34) unlock and close the

Containment Service Air Header Drain Regulator Bypass valve.
3-40-208

5.11.3 When the OMS system has been placed into operation, inform the
Construction Supervisor that construction activities may resume in
the following areas:

Turbine Deck Main Steam Platform
Mezzanine Deck Pipe and Valve Room
Turbine Building Ground Level Containment Spray Pump
EDG Room Room
AFW Area Safety Injection Pump Room
Blowdown Area RHR Pump and Heat Exchange
Feedwater Platform Room
4160V Switchgear Rooms BAST Room
480V Load Center Rooms Charging Pump Room
480V MCC'S Condensate Polishers
DC Switchgear and Inverter Cable Spreading Room

Room Auxiliary Building Northk and

Scuth Hallway




Procedure NO

3-0P-050

Procedure Title Page

Approval Date

Residual Heat Removal System 10/1/87

4.0 PRECAUTIONS/LIMITATIONS

4.1

42

4.3

44

The RHR Loop Isolation valves shall not be opened if RCS pressure is
greater than 450 psig or RCS temperature is greater than 350°F.

When the RHR system is not being used for cooldown, it shall be aligned
for low head safety injection.

To prevent overheating and pump damage. do not operate the RHR pumps
"dead-headed".

Each RHR Loop required to be operable during modes 3, 4, 5 and 6 shall be
supported by one CCW Heat Exchanger, one CCW Pump and one ICW
pump powered from the same electrical source as the associated RHR
pump. At least one of the required RHR Loops and its related support
components shall be capable of being powered "‘om an operable
Emergency Diesel Generator. Only one ICW Header a..d CCW Besket
Strainer are required to be operable to support both RHR Loops.

When rotating RHR pumps and RCS level is at mid-nozzle, stop the
running RHR pump prior to starting the alternate RHR pump to prevent
possible RHR pump cavitation due to a decrease in level.




Procecure No Procecure Titie Page 9
Approval Date
3-0P-050 Residual Heat Removal System 11/12/87
INITIALS
CKD ERIF 5.1.2 (Cont'd)
4. Verify the following valves indicate closed on the

SIS-Recirculation Status - SI Lights panel:

a. SIPump Recirc Phase Suct Stop, MOV-3-863A

b. SIPump Recirc Phase Suct Stop, MOV-3-863B
5. Openthe RHR To CVCS Stop Valve, 3-205B.

6. Slowly open the RHR Letdown to CVCS valve, HCV-3-142. to
equalize RHR and letdown pressure.

POMER L WEE A R G R Y WEE 4 WER 0 WEE AR G EER  SER L R AR R R R e e - .

The Low Pressure Letdown Control valve, PCV-3-145 shall be maintained in manual
until a RHR pump has been started

Adjust the Low Pressure Letdown Control valve, PCV-3.-145
to match the RCS pressure.

8. Unlock and close the following breakers to energize the RHR
Loop 3C Suction Stop valves.

a. 30615(MOV-3-750)
b. 30731(MOV-3-751)
9. Open the following valves:
a. RHR Loop 3C Suction Stop, MOV-3-750
b. RHR Loop 3C Suction Stop, MOV-3-751

10. Unlock and open the HCV-3-758 Air Supply Isolation valve,
3-40-1019.

11. |Open the following valves:
a. RHR Hx B By-Pass Hdr Isolation, 3-757C
b. RHR Hx A By-Pass Hdr Isolation, 3-757D




NRC EXAM QUESTION REVIEW

. QUESTION: 6:11
State the four conditions/switch positions which must exist in order to place the
Overpressure Mitigation System (OMS) in operation in the low pressure mode,
RESPONSE:
We request that you accept the following additional answers:
1.  Nitrogen (backup air supply) charged to 2070 psig or higher

2. RCS temperature must be in the range of 276°F to 285°F and pressurizer
pressure must be in the range of 325 to 375 psig.

REFERENCE:

AP-0103.32, Reactor Cold Shutdown Conditions, pg.3 step 5.1
3-GOP-305, Hot Standby to Cold Shutdown, pg.26 step 5.11
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ADMINISTRATIVE PROCEDURE 0103.32, PAGE 3 "
REACTOR COLD SHUTDOWN CONDITIONS
4.11.1 At least one Reactor Coolant Loop is operable; or
*..1.2 The RCS temperature is less than 140°F, boron concentration
-

resulting in a shutdown greater than or equal to 10 percent aK/K
margin and the refueling cavity is flooded to greater than 23 feet
dbove the reactor vessel flange with the reactor vessel head

removed,
The Pressurizer Safety Valves shall be installed and operadble in accordance
with 3/4-SMM-041,1, Pressurizer Safety Valve, Setpoint Testing prior to
installing the reactor vessel head.
Ahen using the charging pumps with a flowpath from the BASTS through the
RCP seals, flow shall be greater that 15 gpm but less than 45 gpm  to
L

prevent RCP seal damage,

Related System Status:

wun

when in the Cold Shutdown condition, the OMS shall be operable at the low
setpoint range, or there shall be an opening of the RCS with an area of at
least 2.2 square inches.

For an Overgressure Mitigating Channel to

N
specification 3.15.3, the following conditio
channels must be met for each channel:

@ operab'e and meet Technical
n %

rimary and backup

OMS Primary Aligned:

Status light ON, i.e., OMS Primary Aligned

MOV-*-535 - OPEN

PCV-*-456 - Switch in AUTO position

Nitrogen (Backup Air Supply) Charged to 2070 psig or higher

OMS Low Pressure Setpoint Position selected for *.45¢

N B D Y v
- -

OMS Sackup Aligned:

1 Status light ON, i.e., OMS Backup Aligned

gs MOV-*-536 - OPEN

34 PCY-*-455C - Switch in AUTO position

4, Nitrogen (Backup Afr Supply) Charged to 2070 psig or higher

wn

’ OMS Low Pressure Setpoint Position selected for *- 55C

After reaching Cold Shutdown, one of the two operating CCW pumps sho
placed in Standby by performing Table I!l.

.
Jyid De

References/Commitment Documents:

On

6.1.1 Technical Specification 3,2a

05, Hot Standby to Cold Shutdown
6.1.4 0P-0209.1, Yalve Exercising Procedure

6.1.5 3/4-0P-041.7, Dratning the Reactor Coolant System




Procecure No Procedure Tive 2age

26

3:GOP-305 Hot Standby To Cold Shutdown Ap00va Date
12/4/86

510 When RCS loop temg»;r-uure is less than 350°F and pressurizer pressure is
less than 450 psig, place RHR in peration for cooldown in accordance with
3-OP-050, Residual Heat Removal System

5.10.1 Refer to Enclosure 1. Valve Ex»ercj\;:né Reference, for valves

exercised. (Mark N/A ifexercising is not required per Step5.1.1)

)

2.10.2 If proceeding to Mode 6, Refueling, perform OP-3206.2, Residual
Heat Removal System - Refueling Interval. (Mark N/A if not

ding to Refueli ’
proceeding to Relueling)

@ N
=

s

CAUTION

Technical Specifications require the Overpressure Mit gating System (OMS) to be in
operation when the RCS temperature is less than or equal to 275°F

5.11 |Prior to RCS cooldown to less than 276°F, when RCS temperature is in the
range of 276°F to 285°F and pressurizer pressure isin the range of 325 to 375
psig, establish and verify (gMS operation in accordance with 3-OP-041 4.
Overpressure Mitigating System |

5.11.1 Refer to Enclosure 1. Valve Exer. |« ng Reference, for valves to b
exercised. (Mark N/A ifexercising is not required DD

This step 1s not part of the OMS test, but is perf ed at this time to minimize the
I Aumbe of containment entries required |
o m s o o e e e e s e e e e s e s et e s s b e . e s e A i wi

In the containment (penetration 34) unlock and close the
Containment Service Air Header Drain Regulator Bypass valve
3 2

2.11.3  When the OMS system has been placed int peration, inform the
Construction Supervisor that construction activities may resume
the following areas
Turbine Deck Main Steam Platform
Mezzanine Deck Pipe and Valve Room
Turbine Building Ground Level Containment Spray Pumj
EDG Room Room
AFW Area Safety Injection Pump Room
Blowdown Area RHR Pump and Heat Exchange
Feedwater Platform Room
4160V Sw.tchgear Rooms BAST Room
480V Load Center Rooms Charging Pump R
480V MCC'S Condensate Puf

DC Switchgear and Inverter Cable Spreading Room
‘ Room Auxiliary Building North and
South Hallway

Isners




NRC EXAM QUESTION REVIEW

QUESTION: 6.12

State five automatic functions which are performed upon receipt of a Emergency Diesel
Generator Lockout Relay Signal.

RESPONSE:

We request that you accept additional answers because this is an open-ended question.
Some additional acceptable answers should be:

1.  Flashingblue lockout relay light on vertical panel A.

2.  Annunciator Targets come in
a) F8/1
b) F8/5
REFERENCE:

. 5610-T-L1 sht. 9C, Diesel Generator A Lockout Relay and Breaker Logic
5610-T-L1 sht. 9C1, Diesel Generator B Lockout Relay and Breaker Logic
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NRC EXAM QUESTION REVIEW

. QUESTION: 6.18

State the two SAFETY design bases for a maximum water inventory in the S/Gs.

RESPONSE:

We requ=st that you accept additional variations to the answer “minimizes the effects of a
RCS cooldown in the event of a major Steam Line Break”. Please accept a Steam Line
Break at EOL.

REFERENCE:

FSAR, Section 14, pgs. 14.2.5-1 thru 14.2.5-8

*R1-5/mf01/28/88 P
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14.2.5 RUPTURE OF A STEAM PIPE®

A rupture of a steam pipe 1s assumed Lo include any accident which results 1n an
uncontrolled steam release from a steam generalor. The release can occur due Lo
a break in pipe line or due Lo a valve malfunction, The sleam release resulls
in an initial increase in steam flow vhich decreases during the accident as the
steam pressure falls., The energy removal from Lhe Reactor Coolant Syslem causes
a reduction of coolantL lemperature and pressure, Wilth a negalive moderator
temperature coefficient, the cooldown results in a reduction of core shutdown
margin. 1f Lhe wmost reactive control rod 1s assumed stuck 1n 1Ls lu..y
wilhdrawn position, Lhere 15 a possibility that Lhe core will become critical
and return Lo power even with Lhe remaining control rods inserted, A retura Lo
power following a sleam pipe rupture 1s a potential problem only because oi Lhe
high hot channel factors which may exist when Lhe most reactive rod 1s as>sumed
stuck in 1its fully withdrawn position. Assuming the mosL pessimisiic
combination of circumstances which could lead Lo power generalion following a
steam line break, the core 1s ultimately shut down by the boric acid 1i1n Lne

refueling water stcrage tank.

The following systems provide Lhe recessary protection againsL a sleam pipe

rupture!

1) gafely Injection System Actuation from any of Lhe following*:

a. Two out of three pressurizer low pressure signals.

b. Two oul of Lhree differential pressure signals belwseen any sleam line

and the main steam header,

High steam flow in Lwo out of Lhree lines (one out of two

“©

per line in coincidence with either low reactor coolantL system
average lemperature (Lwo oul of three) or low steam line pressure (two

oul of Lhree).

# The details of the logic used Lo actuale Safety lnjection are discussed 1in

SeclLion 7.

14.2.5-1 R('V &4 7/’8"3




out of three high containment pressure signals.

Lrip yecurring upon actual)

Redundant isolation of the main feedwater
feedwater flow would cause addita

yormal f 1 action whict

gafety injection si nal will rapidl ; ] feedwater
/ J /

trip the main feedwater pumps, and edwater pump discharge

valves.,

of the fast acting steam line stop valves (designed to close 1a less

£ 1

5 geconds with no flow) oan high steam flow 1n twO yut of three lines

(one out of two per line) in coincidence vith either low reactor coolant

system average temperature two out 5f three) OT low steam line pressure

two out of three).

Three cases are presented: lnadvertent opening s steam generator relief

gafety val and complete (double ended) severance ~f a steam pipe with and

without off power available,

Inadv Opening ¢ € n Generator Relief

[dent)




The analysis is performed to demonstrate that the following criterion is
satisfied: assuming a stuck rod cluster control assembly, with offsite power

available, and assuming a single failure in the engineered safety features,

there will be no consequential damage to the core or reactor coolant system

after reactor trip for a steam release equivalent to the spurious opening, with
failure to close, of the largest o1 any single steam du=zp, relief, or safety
valve,

Analysis of Effects and Consequences

A. Method of Analysis

The following analyses of a secondary system steam release are performed
for this section:

k. A full plant digital computer simulation using the LOFTRAN code

(Reference 1)) to determine reactor coolant system temperature and

pressure, during cooldown, and the effect of safety injection,

r & Analyses to determine that there is no damage to the core or reactor

coolant system.

The following conditions are assumed to exist at the time of a secondary

steam system release!

1. End-of-life shutdown margin at no-load, equilibriur xenon conditions,

and with the most reactive rod cluster control assembly stuck in its

fully withdrawn position. Operation of rod cluster control assembly

banks during core burnup is restricted in such a way that addition of
positive reactivity in a secondary system steam release accident will

not lead to a more adverse condition than the case analyzed.

14.2.5%3 Rev, 1-11/83




A negative moderator coefficient corresponding to the end-of-life
rodded core with the most resctive rod cluster control assembly in the
fully withdrawn position, The variatior of the coefficient with
temperature and pressure is included in the LOFTRAN calculations, The
Keff versus remneratu-e at 1000 pei corresponding t. the negative

sodera‘or tem srature coefficient used is shcwn in Figure 14.2.5-1.

Minimum capability for injection of concentrated boric acid solution
corresponding to the most restrictive single failure in the safety
injection system (Failure of one safeguards train). This corresponds
to the flow delivered by two safety injection pumps delivering their
full contents to the cold leg header. Low concentration boric acid
sust be swept from the safety injection lines dovnstream of the
refueling water storage tank prior to the delivery of concentrated
boric acid (2000 ppm) to the reactor coolant loops. This effect has
peen allowed for in the analysis. The boron injection tank boron

concentration is assumed to be 0 ppm.

The case studied is a steam flow of 280 1b/sec at 1100 psia from one
steam generator with offsite pover available, This is the maximum
capacity of any single steam dump, relief, or safety valve. Initial
hot standby conditions vith minimum required shutdown gargin at the

no-load Tayg {s assumed since this represents the most conservative
initial condition.

Should the reactor be just critical or operating at pover at the time
of steam release, the reactor vill be tripped by the normal overpower
protection when power level reaches a trip point. Following a trip at
power, the reactor coolant system contains wore stored energy than at
no load, the average coolant temperature is higher than at no load and
there is appreciable energy stored in the fuel. Thus, the additional
stored energy is rem ,ed via the cooldown caused by the steam release
pefore the no load -ondi*ions of reactor coolant system temperature
and shutdown margin assumed 1in the analysis are reached. After the

additional stored energy has beer removed, the cocldown and reactivity
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insertions proceed in the same manner as in the analysis which assumes
no load condition at time gero, However, since the initial steam
generator water inventory is greatest at no load, the magnitude and
duration of the reactor coolant system cooldown are less for steam

line release occurring at power,

6. 1In computing the steam flow, the Moody Curve (Reference 3) for
FL/D = 0 is used.

7. Perfect moisture separation in the steam generator is assumed.

B. Results

Figure 14,2.5-2 and 14.2.5-3 show the transient results for a steam flow of

280 1b/sec at 1100 psia frow one steam generator. |

The assumed steam release is typical of the capacity of any single steam

dump, relief, or safety valve,

safety injection is initia.ed automatically by low pressurizer pressure.
Mi.imum safety injection capability is that corresponding to two out of

four safety injection pumps 1in operation., Safety injection flow used in

the analysis is shown on Figure 14.2.5-11.

Boron solution at 2000 ppm enters the reactor coolant system providing
sufficient negative reactivity to prevent core damage. The calculated
transient is quite conservative with respect to cooldown, since no credit
{¢ taken for the energy stored in the system metal other than that of the
fuel elements or the energy stored in the other steam generators. Since
the core transient occurs over a period of about 5 minutes, the neglected

stored energy will have a significant effect in slowing the cooldown,

Following blowdown of the ! jlted steam generator, the plant can be brought to a

stabilized hot standby condition through control of auxiliary feedwater flow and

1“.2-5"5 Rev 4 ‘/P(\




fety inj;ction flow as described by plant operating procedures. The operating
ocedures would call for operator action to limit reactor cooiant system
n.’e and pressuricer level by terminating safety injection flow and to
ontrol steam generator level and reactor coolant system coolant temperature
sing the auxiliary feedwater system. Any actien required of the operator O

intain the plant in a stabilized condition will be in a time frame in excess
f ten minutes following safety injection actuation.

time sequence of events is given in Table 14.2.5-1.

Conclusions

he analysis shows that the criteria stated -earlier in this section are
satisfied, For an accidental depressurization of the sain steam system, the

sinimum DNBR remains vell above the limiting value and no system design limits

are exceeded,

Steam System Piping Failure

ldentification of Causes and Accident Description

Y’otou release arising from a rupture of a main steamline would result in an
initial increase in steam flow which decreases during the accident as the steam
pressure decreases., The energy removal from the reactor coolant system causes a
reduction of coolant temperature and pressure. In the presence of a negative
moderator temperature coefficient, the cooldown results in an insertion of
positive reactivity, 1f the wmost reactive rod cluster control assembly (RCCA)
is assumed stuck in its fully withdrawn position after reactor trip, there is an
increased possibility that the core will become critical and return to power.

The core is ultimately shut down by the boric acid delivered by the safety

injection system.

(a2 .38 Rev 4 /8¢




Results

———

The results presented are a conservative indication of the events which

would occur assuming a steam line rupture.* The worst case assumes that

all of the following occur simultaneously.
1) Minimum shutdown reactivity margin of 1.77%.

2) The most negative modera
core at end of life.

tor temperature coefficient for the rodded

3) The rod having the most reactivity stuck in its fully withdrawn
position,

4) The most restrictive failure of engineered safety features,
i.e. only two safety injection pumps available and one motor

operated valve available to deliver fluid through three cold
leg lines.

Core Power and R:actor Coolant System Transient

Figure 14.2.5-3 shows the Reactor Coolant System transient and core heat

flux following a steam pipe rupture (complete severence of a pipe) outside
the containment, downstream of the flow measuring aozzle at initial no load

conditions. The break assumed is the largest break which can occur anywhere

outside the containment either upstream or downstream of the isolation valves.

Outside power is assumed available such that full reactor coolant flow exists.

The transient shown assumes the rods inserted at time 0 (with one rod stuck

in its ful'y wilhdrawm pusiiion) and cteam release from only one steam generator.

Should the core be critical at near zero power when the rupture occurs the

initiation of safety injection by high differential pressure between any steam

generator and the main steam header or by high steam flow signals in
coincidence with either low reactor coolant system temperature or low steam
line pressure will triy che reactor. Steam release from at least two steam
generators will be prevented by either the check valves or by automatic trip
of the fast acting stop valves in the steam lines by the high steam flow
signals in coincidence with either low reactor coolant system temperature

or low steam line pressure. Even with the failure ~f one valve,

Results have bheen re=evaluatad to assure that criteria are met for current
cvele kinetics parameters, 3 BLowa {n Appendix 1sD.

14.2.5=7



release is limited to no more than § seconds for two steam generators
while the third generator blows down. (The steam line stop valves are
designed to be fully closed in iess than 5 seconds with no flow through
them, With the high flow existing during a steam line rupture, the

valves will close considerabdbly faster).

As shown in Figure 14,2.5-3, the core becomes critical with the rods
{nserted (with the design shutdown assuming one stuck rod) at 25 seconds.
Boron solution at 20,000 ppm enters the Reactor Coolant System from

the Safety Injection System at 66 seconds with a delay of 20.5 seconds
required to clear the Safety Injection System lines of low concentration
boric acid, between the boron {pjection tank and the coolant loops,

after the pressure has fallen to 1350 psia.

The computer calculation used assumes the boric acid is mixed with and
diluted by the water flowing in the reactor coolant system prior to entering
the reactor core. The concentration after mixing depends upon the relative
flow rates in the Reactor Coolant System and in the Safety Injection

System, The variationm of mass flow rate in the Reactor Coolant System

due to water density changes i{s included in the calculation as is the
variation of flow rate in the Safety Injection System due to changes

{n the Reactor Coolant System pressure. The Safety Injection System

flow calculation includes the line losses in the system as well as

the pump head curve.

No credit has been taken for the 2,000 ppm boroa which enters the Reactor

Coolant System prior to the 20,000 ppm boric acid. The peak core average

heat flux for this case is 15.4% of the value at 2200 MWt.




NRC EXAM QUESTION REVIEW

QUESTION:7.04

For each of the following, provide the Turkey Point guideline for whole body exposure
limits in millirem.
¢) Yearly limit:

We request that the answer(s) to this question should read “4,500 mRem year” or "should
not exceed 5,000 mRem year”.

REFERENCE:

0-ADM-600, Health Physics Manual, pg. 30, Bottom note and step 5.18.1.1.b.2)



2rocedyure NoO

0-ADM-500

Procedure Title - 2agqe 30
Health Physics Manual hw:ﬁ'&éfgs

5 18 Personnel Exposure Control

[fmrmmm

.
.
.

.

.

3.18.1 Radiation Protection Standards (Cont'd)

1. b. Florida Power & Light Company Guideline Values

1) Each individual entering the Radiation Controlled
Area shall be limited to 250 mRem per quarter unless
one of the following actions have been completed:

a)

Only in an unusyal situation (e g . the only perscn available for a specialty craft

Individual has signed a statement to the effect
that he has no occupational exposure for current
quarter. He shall then be allowed to receive up
bo18800 mRemy/quarter in accordance with Section
5.18.1.1.¢.

— e im ey

NOTE

function that will require greater than 250 mRem exposure) should a written |
statement of exposure. estir.1ated by the individual, be accepted In such cases, the |

unuswal situation shall be noted and signed by the Heaith Physics Department

Supervisor

B o e s i T o S A 2 T S e A

==

¥
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b)

c)

Individual has documentation from former
employers that gives an estimate of his total
occupational exposure for the current quarter.
He shall then be allowed to receive a dose that
will bring his total up to 800 mRem quarter in
accordance 'vith the Section 3.18.1.1.¢c.

[ndividual has signed a statement to the effect
that he has never received any occupational
radiation exposure (completed Form NRC-4).
He shall then be allowed to receive up to 2150
mRem/quarter in accordance with Section
5.18.1.1.c.

T TR R
|

Individual dose should not exceed 5,000 mrem/year from all sources of occupational
exposure without prior suthorization of the Health Physics Department Supervisor

and Plant Manager-Nuclear

o e - . o-----------o---t--—n-c---n-u—-J

mrems mrems mrems
wk. qtr year

2) Whole body:head and See
trunk; active blood- 518.1.1C
formingorgans; lens [tems2 & 3
of eyes or gonads 300 4,500




NRC EXAM QUESTION REVIEW

QUESTION:7.05
While approaching criticality using the 1/M plot, a projected critical rod position must be
calculated after the third doubling (i.e., 1I'M is approximately .125). State the three times

that the result of this critical rod position projection requires that control banks be
reinserted.

RESPONSE:
Please expand the answer key to accept sucii answer as:

“The reactor shall not be made critical with a difference of greater than or equal to 1000
pem between the projected critical height and the ECC rod position”.

REFERENCE:

3-GOP-301, Hot Standby to Power Operatinon, pg. 22 step 4.28.5




4.25

4.26

4.27

Jroceoure NO Procecsre T tie Fage
29
Apirove Jate
3-GOP-301 Hot Standby to Power Operation 11587
4.23 The operability of the Main Feedwater Control Valves, FCV-3-473, 488, 498

should be checked by stroking through one complete cycle prior to placing the
Turbine/Genon line.

If at anytime. a Limiting Condition for Operation cannot be met. 10 CFR
50.36 requires that the reactor be shutdown or any reriedial action permitted
by the Technical Specification be followed: AP-0103 8, Reactor Shutdown
Rate Time Limits, provides guidance for the resultant reactor shutdown.

Serious damage to the Main Generator windings can result from operation of
the generator outside of the terminal voltage limits of 20,900 t0 23.100 volts.

Safety Injection Signals shall not be in a blocked status for any reason other
than for depressurization and cooldown of the Reactor Coolant System.

During a Post Trip Recovery at EOL, when startup is within 4 hours of
criticality, contact the Reactor Engineering Department for startup
guidelines.

The following guidelines shall be employed while approaching criticality
using the 1 m plot.

4581 If after the third (3rd) doubling (i.e., 1'm approximately .125), the
projected critical rod position is below the insertion limit (107 steps
on Bank C), reinsert the control banks and borate the RCS as
necessary.

4282 If after the (3rd) doubling (i.e., 1'/m approximately .125), it is
rojected that the reactor cannot be made critical at the current
ron concentration, reinsert the control banks and dilute the RCS as

necessary.

4283 Ifafterthe(3rd) doubling(i.e., 1 mapproxiniately .125), the projected
critical rod position deviates from the ECC rod position by more than
300 pem but less than or equal to 400 pem: permission to ull the
Reactor critical shall be obtained from the Plant Supervisor - Nuclear
or designee.

49284 If after the third (3rd) doubling (i.e., 1 m approximately .125), the
projected critical rod position deviates from the ECC rod position by
greater than 400 pcm but less than or equal to 500 pem. permission to

pull to criticality shall be obtained from the Reactor Supervisor or his ~

designee.

4285 If after the third (3rd) doubling (i.e.. l'm approximately .125), the

projected critical rod position deviates from the ECC rod position by

ater than 500 pem, the control banks shall be reinserted and the

CC re-evaluated. If the error cannot be determined. permission of

the Operations Superintendent and Reactor Supervisor (or their

designee) shall be obtained prior to making the reactor critical under

the guidance of tae 1 m plot. The Reactor shall not be made critical

with a difference of greater than or equal to 1000 pem between the
projected critical height and the ECC rod position




NRC EXAM QUESTION REVIEW

QUESTION:7.06

If the Unit 3 auxiliary feedwater system fails completely but offsite power is still available,
the Steam Generator (S/G) feed pumps can be used to supply feedwater to the S/Gs utilizing
the feedwater bypass regulating valves. In order of priority, state the four other methods to
supply feedwater to the S/Gs under these conditions.,

RESPONSE:

This question does not specifically address ONOP-7308.1, Malfunction of the AFW system,
For this reason we request that “In order of priority...” be removed from the question. If the
question was answered with 3-EOP-FR-H.1 Response to Loss of Secondary Heat Sink in
mind, the order is not the same and in fact, at one point, the order is not as important as
getting any source of flow to the steam generators established.

REFERENCE:

3-EOP-FR-H.1, Response to loss of secondary Heat sink, pgs. 4-10

URRS Paye 4 ‘




b aotuis - p
RESPONSE TO LOSS OF 1007 0 2 4%
3-EOP-FR-H.1 SECONDARY HEAT SINK . 1/7/87
‘ STEP ACTION EXPECTED RESPONSE RESPONSE NOT OBTAINED -

If total feed flow is less than 130 GPM per SIG due to Procedural
Guidance, this procedure should not be performed.

If wide range level in any 2 SIGs is less than 8% [32%] OR PRZ
pressure is greater than or equal to 2335 PSIG due to Toss of

secondag« heat sink, RCPs should be tripped and Stefs 9 through

15 should be immediately initiated for bleed and fee

Feed flow should not be reestablished to any faulted SIG if a
non-faulted S/G is available.

1 Check If Secondary Heat Sink Is Required:
a RCS pressure - GREATER THAN ANY a Go to E.1, LOSS OF REACTOR OR
NON-FAULTED /G PRESSURE SECONDARY COOLANT, Step !
b RCS temperature - GREATER THAN b Try to place RHR System in service while
324°F [324°F) continuing in this procedure Refer to
OP.050, RESIDUAL HEAT REMOVAL
SYSTEM, IF adeqguate cooiing with RHR
System estabiished, THEN return 1o
. procedure and step in effect
2 Try To Establish AFW Flow To At Least One
S/G:

a Check conifgl room indications for
cause of AFW failure
o CSTLEVEL
o AFW STEAM SUPPLY MOV POWER

SUPPLY ,
o AFWVALVE ALIGNMENT
Check total flow to /G - GREATER b Perform the following
THAN 130 GPM per S/G ') Reset S/ IF necessary

2) Reset FW solation

3) QPEN the Unmit 3 stancby /G *W
oump manual isolaton vaive DWDS-
012

4) START standby steam generator
feedwater pump. A

5) OPEN feedwater Dypass valves 10
desired flow

I\F

feedwater cannot be established to
at least one /G THEN consult T5C
staff for possible use of Umit 2 or &
feedwater while contnuing with
step 3

Return to procedure and step in ettect

‘ 3 Stop All RCPs




3-EOP-FR-H.1

LI - . g 5
RESPONSE TO LLOSS OF Sew 19 Cte
SECONDARY HEAT SINK 1/7/87.

STEP

ACTION EXPECTED RESPONSE

RESPONSE NOT OBTAINED

restart safeguards equipment,

Try To Establish Main FW Flow To At Lust
One 3/G:

a Chick condensate system - IN SERVICE

'b Open feedwater bypass valves 1o

desired flow

¢ Establish main FW flow

Check 5/G Levels

a Narrow range level in at least one 5/G -

GREATER THAN 6% [32%]

m  Return to procedure and step N eftect

Ifoffs:te power is lost after S/ reset, manual action may be requcred to

Try to place condensate systein in service
IF NOT, THEN go to Step 8

Pe ‘orm the following

1) Reset S!ifnecessary

2) Reset FWisolation

3) Open feedwater bypass valves
4) Start G feed pumps

If no feedwater Dypass valve can be
opered, THEN go to Step 8

If feedwater flow cannot be established
THEN go to step 6

If ‘eed flow to at least one G verified,

THEN maintain flow to restore narrow

range level to greater than 6% [32%] IF
NOT verifiec. THEN go to Step &




gt N e T AR ) Tage 6
RESPONSE TO LOSS OF 200 Sea See

3.-EOP-FR-H.1 SECONDARY HEAT SINK 1/7/87

. STEP ACTION EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION

Following block of automatic Sl actuation, manual Sl actuation may be

required if conditions degrade.

€ Try To Establish Feed Flow From
Condensate System:
a Depressurize RCS to less than 1950
PSIG
1) Check letdown - (N SERVICE 1) Use one PRZ PORV IE NOT, THEN use
auxiliary spray. Go to Step 6b
2) Use auxihiary spray ) 2) Use one PRZ PORV

b Block SIsignals
® LOWPRESSURE S

o HIGH S/G FLOW COINCIDENT WITH
LOW S/G PRESSURE OR LOW TAVC

A ’

¢ Depressurize at least one %G to less

than 430 PSIG
1) Dump steam to congenser at 1) Manually or locally aump steam from
maximum rate vGs using steam gump to
atmosphere valves
4 Establish condensate flow d GotoStep8

Start all available condensate
pumps

2) Vernfy flow

7 Check S/G Levels

Narrow range level n at
SREATER THAN 6% [32%

-
3 THEN maintain flow 10 restore nar’
range level to greater than 6% (3

NOT verified, THEN goto Step 8

-~

Return to procedure and step n effect




Ll L

3-EOP.-FR-H.1

> egere T e

RESPONSE TO
SECONDARY H

1LOSS OF e
EAT SINK

lm 7

1/7/87

STEP

ACTION EXPECTED RESPONSE

RESPONSE NOT OBTAINED

8

1

A
Check For Loss Of Se dndary Heat Sink

a Parameter - Wide range 5/G level in
any 2 $/Gs less than 8% [32%)]

OR

PZR pressure greater than or equal to
2335- EXCEEDED

a Returnto Step'

Steps 9 through 15 must be performed quickly in order to establish
RCS heat removal by RCS bleed and feed.

‘Actuate SI
Verify RCS Feed Path

a Check high-head 5| pumps -
AT LEAST ONE RUNNING

b Check valve ahgrrﬁr‘t fur operating
pumps PROPER EMERGENCY
ALIGNMENT (Amber Lights on VPB)

Reset SI:

a VerifyUnitdSipumps- NOT REQUIRED

Manually start pumps and aiign valves as
necessary to establish feed path |F a feed
path can NOT be established, THEN continue
attempts to establish feed flow Retdrn 10
Step 2

a Perform the following

1) OPEN the following S| pump manual
suction ntertie valves

a) 87CA

b) 8708

2) OPEN the following S| pump manual
recirculation tie vaives

a) 892A
o) 8928

3) Unlock and rack in tne iollowing Unit
4 RWST outlet solation valve
Dreakers
a) 40712




P e N PomgLe ' tie Tage 8
RESPONSE TO LOSS OF “ [awcs soe
3-EOP-FR-H.1 SECONDARY HEAT SINK 1787
‘ | STEP ACTION EXPECTED RESPONSE RESPONSE NOT OBTAINED
1 " Reset$l (Cont'd) 4) CLOSE the following’unit 4 RWS”

outiet solation valves

a) MOV-4-864A
b) MOV-4-8648

§) Remove the manual gag from vaives
and CLOSE the following Unit 4 5
test return 1o RWST valves

a) CV-4-856A
b) CV-4-8568
6) GotoStep 12

b Stop the Unit 4 S| pumps and p'ace N
standby | '

¢ CLOSE the following SI  pump
discharge header isolation valves

1) MOV-878A
2) MOv-8788
12  Reset Containment Isolation
Phase A And Phase B
. 13 Verify Instrument Air To Containment Start all diesel powered air compressors
14 Establish RCS Bleed Path:
a Vverify power to PRZ PORV block valves a Restore power to block valves
-AVAILABLE
b Verfy PRZ PORV block valves - ALL b Open block valves
OPEN

¢. Open all PRZPORVS
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RESPONSE TO LOSS OF e : v oate
3-EOP.-FR-H.1 SECONDARY HEAT SINK 1/7/87
STEP ACTION EXPECTED RESPONSE RESPONSE NOT OBTAINED

15

16

17

18

Verfy Adequate RCS Bleed Path

a PRZPORVs-BOTH OPEN

CAUTION

The RCS bleed path must be maintained even if RCS pressure remains
greater than high-head S| pump shutoff head.

Maintain RCS Heat Removal
e MAINTAINSIFLOW
e MAINTAIN PRZ PORVs-BOTH OPEN

Check Power Supply To Charging Pumps -
OFFSITE POWER AVAILABLE

Check If Charging Flow Has Been
Established

a DUMDS AT LEAST ONE

narging
RUNNING

b Establish maximum chargeng fow

a Perform the following ‘
Opén all RCS head vents

Sv-3-6318A
SV-3-63'88
SV-3-6319A
SV-3-63198
SV-3-6320A
SV-3-63208

2) Depressurize at least one ntact ¥G to
atmospheric pressure using /G steam
dump to atmosphere valves

3) Align any avalable iow pressure
water source to the depressurized
$/Gls)

Jenty adequate diesel capadity ‘0 "un
‘harging pumps |F necessary. shec surticent
nonessential loads (Refer to £-0, Attacrment
O for component K'W 0ad rating)

2

a Perform the following

1) IF CCW flow to RCP(s) thermai Darr.er
s lost, THEN solate seal njection 10
affected RCP(s) before startng
charging pumps

2) Start charging pumps,
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RESPONSE TO LOSS OF
JEOP.-FR-H.I SECONDARY HEAT SINK 6 16/87

STEP ACTION EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION
If RWST level decreases to less than [1_.‘»_5,000{ GAL, the S/ system

should be aligned for cold leg recirculation using ES-1.3, TRANSFER TO
COLDLEG RECIRCULATION.

19 Continue Attempts To Establish Secondary
Heat Sink In At Least One S/G:

¢ AFWFLOW

® STANDBY S/G FEEDWATER PUMPS
® MAINFW FLOW

® UNITS2 ORAFEEDWATERFLOW

¢ CONDENSATE FLOW

20 Check For Adeguate Secondary Heat Sink
a Narrow range level in at least one $/G a ReturntoStep '9
GREATER THAN 6% [32°%
21 Check RCS Temperatures Returnto Step 19
® COREEXITTCs- DECREASING
™ RCS =OF GT APERATLURES
DECREASING




NRC EXAM QUESTION REVIEW

QUESTION 7.12

Concerning the requirement of at least one boric acid flow path to core for boron injection

by CVCS, answer the following questions.

¢) State the p.ant conditions which must exist to utilize the acceptable ALTERNATE flow
path.

RESPONSE:

We request that other answers be considered correct also. The procedure discusses a
secondary alternate flow path which is actually discussed on the page prior to the
acceptable alternate flow path. In reality, these are both acceptable flow paths. Another
flow path is by using the high head safety injection pumps which take their suction from
the RWST. This path is addressed in the Technical Specifications.

REFERENCE:

AP-0103.32, Reactor Cold Shutdown Conditions, pgs. 7and 8
Technical Specifications, Bases section, pgs. B3.6-1 and B3.4-2




8.7

8.8

12/23/87
ADMINISTRATIVE PROCEDURE 0103,32, PAGE 7

_REACTOR COLD SHUTDOWN CONDITIONS

CAUTION: When raising RCS level, verify proper operation of the
VCT leve! makeyp system, Ensure that the makeup water
contains the proper boron concentration to prevent the
possibility of inadvertent RCS dilution,

8.6.2 To raise RCS level, decrease letdown flow by closing HCV-*-142 (VPB)
OR by increasing charging flow by increasing speed of running
charging pump(s) (console) or opening HCV-*-121 (console).

MID NOZZLE LEVEL OPERATIONS - wWhen the RCS is drained to mid nozile,
carefully monitor RHR pump amperage and RHR flow. Erratic indications on
either requires 1 .mediate operator action to raise RCS level. If erratic
amperage or flow are indicated, perform the following:

8.7.1 Adjust FCV-*-605 and HCV-*-758 (as necessary) to reduce RHR flow as
seen on F1-*-605 (VPB).
THEN

CAUTION: Monitor RCS temperature and RHR pump outlet temperature
closely to maintain RCS temperature below 190°F.

8.7.2 Raise RCS leve)l as dictated in Step 8.6.,2 of this procedure.

BORIC ACID FLOW PATHS TO THE CORE: When fuel is in the reactor there shall
be at least one flow path to the core for boron injection by the CVCS.

2.8.1 During Cold Shutdown conditions, the Preferred flow path to the core
"%

BASTs through Boric Acid Transfer Pumps through *-113A and *-1138
(Console) to Charging Pump(s) suction. Charging pump(s) discharge
through their normmal charging path via HCV-*-121 (Console) and
*.310A or *-3108 (Console).

[f *-113A or *-1138 is unavailable, use MOV-*-350 (Console) to
supply boric acid to Charging Pump(s) suction. 1f *-113A s
available by *-1138 and MOV-*-350 are unavailable, use *.113A and
*.356 (local) to supply boric acid to Charging Pump(s) suction,

o
Qo
-

ro

The preferred alternate flow path to the core is:

RWST through LCY-*-1158 (VPB) to Charging Pump(s) suction., Charging
pump(s) discharge through their normal charging path via HCY=-*-121
‘Console) and *-310A or *-3108. 1f LCV-*-1158 1is inoperable,

V-*-358 may be used to supply boric acid to the charging pump(s)
suction.

2.3.3 A secondary alternate flow path to the core is:

BASYs through Boric Acid Transfer Pumps via *-113A and *.1138 to the
charging pump(s) suction. Charging Pump(s) discharge through one or
more RCP seal water injection lines.

1§ *.113A and *-1138 is unavailable, use MOV-350 to supply boric
acid to the charging pump(s) suction, [f *-113A is availadble and *-
1138 and MOV-350 are unavailable, use *-113A and *-356 (local) to
supply boric acid to charging pumps suction.
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ADMINISTRATIVE PROCEDURE 0103.32, PAGE 8

REACTOR HUT NDITION
‘ 8.8.4 An acceptadle yﬁ%ﬁﬂ? flow path to the core THAT WILL WORK ONLY
WHEN THE RCS IS SSURIZED AND DRAINED TO MID NOZZLE IS:

RWST through *-864A (VPB) and *-8648 (VPB) through *-887 (local) and
the alternate low head SI flow path, *-872 (VP8).

8.8.5 Due to plant configurations and maintenance activities, the above
flow paths may not be available, In this case, an acceptadle
alternate flow path will need to be identified, and a temporary
procedure written identifying the required operator actions to
establish a boron injection flow path, An Operator Aid shall be
posted to reflect the flow path and then cancelled when the normal
flow paths are restored to operable status.

8.9 If less than two Coolant Loops are operable, take immediate corrective
action to return at least two Coolant Loops to operation.

8.10 At least one ICW header and basket strainer shall be operable and 1ined up
to supply the CCW Heat Exchangers. The A ICW Pump shall be operable when
the A RHR Loop is required to be operable. The B or C ICW Pump shall be
operable when the B RHR Loop is required to be operable, At least one [CW

pump shall be capable of being supplied from an operable Emergency Diesel
Generator.

. 8.11 The CCW System has the following operability constraints:

8.11.1 The A or C CCW Pump and one CCW Heat Exchanger shall be operable
when the A RHR Loop is required to be operable.

8.11.2 The B CCW Pump and one CCN heat exchanger shall be operable when
the B RHR Loop is require? to be operable.

8,11.3 Two CCW heat exchangers are required to be operable when 2 RHR
Loops are required to be operable,

8.11.4 At least one CCW Pump shall be capable of being supplied from an
operable Emergency Diesel Generator.

8.11.5 Two CCW pumps shall be in operation to support the operation of two
RMR pumps and heat exchangers. One CCW pump should be in operation
for single RHR pump and heat exchanger operation.

NOTE: The motivation for reducing the CCW System to single pump
operation is to keep the system flow through each CCW heat
exchanger to less than 6840 gpm (while operating above the
CCW System low pressure pump start setpoint). This
administrative flow rate limit for each CCW heat exchanger
is a vendor recommendation as delineated in 3/4-0P-030.

L N R
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NRC EXAM QUESTION REVIEW

QUESTION 7.13:

List six things you are required to monitor during refueling.

RESPONSE:

This is an open-ended question and as such we request that there should be other
acceptable answers such as those highlighted in the attached reference material.

=

EFERENCE:

3-OP-038.1, Preparation for Refueling Activities, pgs. 9-13
3-0OP-040.2, Refueling Core Shuffle pgs. 7-13

®R1-5/t 012888



3-0P-038.1

Prepara..on for Refueling Activities

Establish containment integrity
3-OSP-051.12, Refueli '

Commitmen
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3-0P.038.] Preparation for Refueling Activities 72387

INIT

5.2.2 (Contd

| o)

Within 8 hours prior to the start of core alterations. perform the
follrwmg'

a. Complete 3-OSP-059.1. Source Range Nuciear
[nstrumentation Analog Operauonal Test

(1) Record the date time 3-OSP-059.1 is completed.

3. Within 1 hour prior to the start of core alterations perform the
following:

a.  Establish and check the direct communications between the
Control Room and the Refueling Canal area.

(1) Record the date time direct communications
checked.

4. Priorto the start of core alterations. and durmg core alterations,
commence performance of Attachment 3, Core Alterations
Minimum Equipment Checklist.

CAUTION

Al core alterations shall be directly supervised by a Senior Reactor Operator in the
containment, who has no other concurrent responsibilily during the core alterations
[Commitment Step2 3 2]

5 Prior to the start of core alterations, verif' Senior Reactor
Operator is stationed in the containment to directly supervise
the core alterations.

Date Time Completed:
PERFORMED BY (Print) INITIALS

REVIEWED BY

P.'r;n.‘;upz"u\ r-Nuclear rﬁﬁ(an:‘nn
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Preparation for Refueling Activities : 7.‘2:'33‘8'7

Requirements Prior to Refueling Core Shuffle

53.1

Date Time Started

Initial Conditions

l. Theunitis in Mode 6, Refueling.

Procedure Steps

1. Complete Attachment 2, Refueling Equipment Inventory

Checklist.

o

by a temporary portable monitor equipped with an alarm:
a R-2,Unit 3 Containment Oper Floor

b. R-7,Unit 3Spent Fuel Bldg Canal Area

¢. R-19,Unit 3 Spent Fuel Pit Exhaust Duct

d. R-21,Unit 3 Spent Fuel Bldg North Wall

3 Verify the Unit 3 Spent Fuul Pit SPING High Range Noble Gas
Monitor has been determined to be operable by the Chemistry
Department personnel in accordance with OP-0204 .2, Periodic

Tests Checks. and Operating Evolutions.

4. Perform 3-0OSP-034.1, Spent Fuel Pit Inlet and Exhaust Damper

Operability Test,

U

the following Technical Specification requirements:

a Establish containment integrity in accordance with
3.0SP-051.12, Refueling Containment® Penetration

Alignment. [Commitment - Step 2.3.1]

(1) Record date time 3.-0SP.051.12 is completed.

Verify that a satisfactory channel check has been completed for
the following area radiation monitors in accordance with
3-0SP-201.1, RCO Daily Logs or the monitor has been replaced

Within 100 hours prior to the start of fuel movement. perform




3-0P.038.1

Preparation for Refueling Activities

rform the Auxiliary Hoist load test |
OSP-038.3. Auxiliary Hoist Operabilit)

LAENY

Perform the Containment Air ulate Channels R-3-11
and R-3-12 functional test in a ance with 3-OSP-067.1.
D, T

ess Radiation Monitoring Operability Test

(

|
-«
4

»

Commitment - Step 2.3.1

Verify the refueling canal water level is greater than or
equal to 56 feet, 10 inches

Establish and check the direct communications between the
Control Room and the applicable refueling stations




L e9 " *g Fage ‘3
3.0P.038.1 Preparation for Refueling Activities 72387
INIT 532 (Contd’

9. Prior to the start of fuel movement. verify with the HPSS that
Health Physics coverage isavailable.

10 Prior to the start of fuel movement in the reactor vessel, verify
the reactor has been subcritical for at least 100 hours:

(1) Record date time reactor was subcritical.

(2) Record date time reactor verified to be subcritical
greater than 100 hours.

DateTime Completed:

PERFORMED BY (Print) INITIALS

REVIEWED BY

Plant S (pervisor - Nuclear or SRO Designee




3-01.040.2

Refueling Core Shuffle %487

PRECALUTIONS LIMITATIONS

+1

=
to

48

19

410

Miniaum equipment operability requirements. requiring immediate
suspension of refueling operations, are listed in Attachment 3, Refueling Core
Shuffle Minimum Equipment Checklist.

All personal items. glasses. pencils. personnel monitors, etc.. <hall be tied or
taped to prevent them from falling into the refueling cavity. Facb person
should inventory personal items he takes into the containment. Do not taxe
any unnecessary items into the containment.

All applicable radiation protection precautions and procedures shall be
observed.

[f. at any time, the Plant Supervisor - Nuclear suspects that continued
refueling will involve undue risk to personnel or equipment, or will
compromise the Technical Specifications or license provisions, cperations
shall be suspended pending resolutions.

Tools and equipment which are withdrawn from the refueling water should be
monitored for radiation.

A minimum level of 56 feet 10 inches shall be maintained in the Spent Fuel
Pit at all times.

The manipulator crane operator shall not unlatch from fuel assemblies whica
have been installed in the core until directed to ao s0 by the individual
maintaining and evaluating the inverse count rate ralio plot.

Access to the refueling work stations shall be restricted to members of the
refueling team and observers authorized by the Nuclear Watch Engineer
supervising iuel mecvement.

Prior to lifting any refueling equipment with a hoist. visually inspect the
associated hoist take up drums for correct take up sequence

Manning refueling stations:

4101 All core alterations shall be directly supervised by a licensed SRO
stationed in the containment. [Commitment - Step 2.3.1/

} All personnel designated to operate refueling equipment must

complete the applicable ril teling equipment qualifications prior ®

perating the relus ling equ i ment
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3017010.2 Refueling Core Shuffle S 187

4103 A Nuclear Watch Engineer I(NWE/ shall be in the containment to
supervise fuel movement.

1. If a problem arises in the Spent Fuel Pit that stops fue!
movement in the containment. the NWE should go to the Spent
Fuel Pit to help correct the problem.

'.-n---.-o---------c---l-o---o-u----—o-.-----.-.‘

: NOTE :
| |
| Stepsd 104 4 105 ana 4 10 6 may pe performed by a qualifed vendor |

t._.-.-.-.-.-----.-.-.-.-v-.-.-.-----.—--.-|---.J

4.10.4 The manipulator crane shall be manned by a designated primary or
alternate ' censed Reactor Control Operator (RCO).

1. The operators are designated by the Refueling Outage
Coordinator and :he Plant Supervisor - Nuclear.

ro

Prior to operating the Manipulator Crane. non-designated RCO's
will be trained until they are sutficiently qualified as determ'nea
by the Plant Supervisor - Nuclear and the Refueling Outage
Coordinator. '

4.10.5 An operator shall be present to visually verify fuel insertion into the
core in accordance with Enclosure 3, Observation of Fuel Assembls
Loaded into the Reactor Vessel.

4.10.6 The Spent Fuel Pit Bridge Crane shall be manned by a licensed ur
non-licensed operator.

4107 Reactor Engineering personnel or a licensed operator shall ne
stationed in the Con’~ol Room to maintain the inverse Count Rate
Ratio Plot in accordance with Attachment 1, Inverse Count Rate
Monitoring During Refueling.

4108 A licensed or non-licensed operator shall maintain communications
in the Control Room with the other refueling stations.

1109 The same non-licensed operators should man their assigned retueling
' station for both 3 hour refueling shifts during the 12 hour refueling
schedule to provide continuity.

1. This may be relaxed if other operating evolutions muke

impossible to man a station with the same personne.

4.11 Lifting of the fuel assemblies by means of tools or adapters att.
vssembdly shall be performed with the assembivin the vertical posi!




3-0P-040 7 Refueling Core Shuffle 84 87

412 Records of all fuel movements shall be kept in the Control Room. Local
records shall be maintained of fuel movements on the operating decx of the
containment and in the Spent Fuel Pit area.

3.13 The Control Room vopy of the fuel movement record serves as the permanent
history of fuel transfer and core loading.

4.14 Any inconsistencies in the loading sequence or in the recording of the fuel
movements shall be cause to immediately cease fuel movements and notify
the Plant Supervisor - Nuclear and the Reactor Engineering member on site.

4.15 Changes to the Fuel Handling Data Sheet (Form 5712) have no adverse
affects on nuclear safety. nor constitute a change to the intent of the Fuel
Handling Data Sheets as long as the final core configuration for the cycle has
not been changed.

4.15.1 Changestoa Fuel Handling Data Sheet which are a change of intent.
are made in accordance with AP-0109.3. On The Spot Changes To
Procedures. '

4.15.2 Changes to a Fuel Handling Data Sheet which are not a change of
intent, are made in accordance with Attachment 2, Fuel Handling
Data Sheet Changes.

4.16 Each shift change shall be accompanied by a turnover that fully describes the
status of the equipment at that refueling station, including any variations in
equipment parameters (e.g.. indexing, tape measurements). The oncoming
operator shall then evaluate the equipment status and verify that the
equipment and lighting are functionally acceptable before initiating any fuel
movement.

4.17 The Inverse Count Rate Ratio (ICRR) shall be monitored during fuel
movement in the core. If the ICRR falls below .4, the shuffle shall be stopped.
the situation analyzed and the Opsrations Superintendent - Nuclear notified
prior to proceeding.

4.18 Do not move a fuel assembly into the transfer vcanal from the Spent Fuel Pool
until the lifting frame is in the full up position and verified.

4.19 Prior to any horizental moves of fuel assemblies. verify the fuel assembly isin
thefull up position by visual veritication.

[ NOTE 1

| |

+  The thimbie plug handling tocl m.iy ne left on 'ne auxiiary Roist and fitting «n the -

| pricket, mounted on handrair Juring manipuiats  (rare movement |
.

e G A ¢ Bl o i e ¢ TS e e a0 0 B 7 o R 5 A e
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420 Anv special equipment or tools used in the reactor cavity or refueling canai

area shall te returned to their proper storage place after use to prevent them
from interfering with the manipulator crane movement.

421 Anv small hand tools used to perform maintenance in the reactor cavity or
refueling canal areas shall be removed from the “avity or refueling canal after
use.

122 The fuel loading status board located ia the Control Room shall be kept
current for each fuel assembly or insert movement.

423 In the event of damage to a fuel assembly. refer to 3-ONOP-033.3. Accidents
[nvolving New or Spent Fuel.

4.24 If communication is lost between any refueling station and the Control Room.
no fue!l movement at that station shall be initiated unti! communication is
restored.

4.24.1 Tuel must be placed in a safe storage location and unlatched from
any refueling equipment until communications is restored.

4.25 Attachment 3, Refueling Core Shuffle Minimum Equipment Checklist shall
have been completed prior to movement of fuel and each 8 hour shift
thereafter, except for the RHR item which shall be done every 4 hours

4.26 All core alterations shall be directly supervised by a licensed Senior Reactor
Operator who has no other concurrent responsibilities during this operation.

427 During movement of fuel assemblies within the reactor vessel. a minimum
cavity level of 56 feet 10 inches shall be maintained and at least two drop
lights in the reactor vessel shall be operable.

4.27.1 Use caution when moving lights near the vessel hot leg nozzles as
RHR suction could pull lights into the hot legs.

4.28 If lighting failures occur that hinder any visual monitoring specifically
required of the operator at that refueling station, the railures shall be
corrected prior to initiating any fuel movement at that location.

429 Any problems with lighting or operation of any equipment. directly or
indirectly involved with the movement of fuel. shall be brought to the
ittention of the Plant Supervisor - Nuclear for evaluation and resolution.
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4.30 Heavy loads, defined as weight in excess of 2000 pounds, shall be prohibited
from travel over irradiated fuel assembliesin the spent fuel pool.

4.31 Acopy of Enclosure 3, will be used to remind containment operators of specific
observations required during fuel movement.

4.32 The below listed fuel racks do not have their supports directly under the last
row of storage cells on the edge of the rack. g‘o revent these racks from
tilting. do not load or unload angl fuel storage rack so that it only has fuel
stored along its edge listed in the following table:

ROW AND COLUMN IN SFP LAST ROW AND COLUMN
RACKS WHICH MAY OF SFPRACKS WHICH MAY

CAUSE RACKTILT BE TILTED
vV 1 .- 83 ' K 1 -- 53
53 A -V 41 A -V
53 W - JZ as W .- J2
75 AA - LL 58 AA - LL
76 AA - LL 85 AA -- LL

Fuel assemblies may be in the rows which might cause rack tilt only if there is
at least an equal number of assemblies in the same rack two or move rows in
from the edge of the rack.

4.33 Fuel may be moved into Region 2 of the Spent Fuel Racks only if it meets the
burnup and enrichment limits specified in the Technical Specifications, Table
3.17-1. Otherwise, it must be moved into Region 1 of the Spent Fuel Racks.

4.34 All personnel engaged in fuel handling activities shall comply with
OP-16000.1, Limitations and Precautions for Handling Fuel Assemblies.
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50 STARTUPNORMALOPERATION
5.1 Refueling Core Shuffle
INIT Date Time Started:
3.1.1 Initial Conditions
1. Theunitisin Mode 6. Refueling.
5.12  Procedure Steps
'l-'-I-l-'-l-'-‘-l->-.-I-.-I-.-t—l-l-'-‘-l-'-'-'q
: NOTES -
| |
i . Fuel Handling Data Sheet (Form 5712) 1s shown on Enclosure ! |
e The fuel Handling Data Sheet Temporary Procedure format is shown on |
| Erciosure 2 |

‘--._--.-u-----o--—--o-c-o-n-.---:—--~----—-—»--J

1. Priortocommencing fuel movement, verify the Fuel Handling
Data Sheets (Form 5712) have been reviewed and approved in
accordance with AP-0109.6, Temporary Procedures.

a. Record the Temporary Procedure number.
[P-
2. Prior to commencing fuel movement, verify 3-OP-038.9.

Refueling Activities Checkoff List is complete through the QC
Hold Point prior to Section 3 of Attachment 1.

REACTOR SUPERVISOR VERIFICATION POINT

verify the fuel being moved into Region 2 of the spent fuel racks has been verified to
meet the burnup and enrichment requirements specified in Technical Specification
Table 3 17 1

Jerified by

Reactor Supervisor Signature Date

3. Prior to commencing fuel movement, commence performance
Attachment 3. Refueling Core Shuffle Minimum Equipment
Checklist

Commence fuel movement and periorm e oiiowin

&

\ Maintain the inverse count rate rate monitoring in
accordance with Attachment 1. Inverse Count Rate
Monitoring During Refueling.




O04n0.2 Refueling Core Shuffle AR}
INIT 5.1 2.4 Contd!
b. Observe fuel assembly loading into the reactor vessel in
accordance with Enclosure 3. Observation of Fuel Assembly
Loaded into Reactor Vessel
¢. Reactor Engineering shall maintain the Fuel Status Record
in accordance with AP-0149.1. Special Nuclear Material
Accountability.
d. Ifnecessaryv. make changestothe Fuel Handlinz Data Sheet
temporary procedure in accordance with Attachment 2 Fuel
Handling Data Sheet Changes.
e. Documentany fuel handling movementdelaysin accordance

J

with Attachment 4. Fuel Handling Movement Delays.

After fuel movement has been completed, perform the following:

a.

Perform a core map with an approved cupy of the post
refueling core pattern in accordance with OP-16900.13. Core
Mezpping Following Core Loading.

Stop performance of Attachm:nt 3. Refueling Core Shuffle
Minimum Equipment Checklist.

Notify the on-shift Health Physics Shift Supervisor to

erform a radiation survey around the exterior of the Spent
le'uel Building to ensure that the radiation levels have not
increased greater than Ilmr hr above background due %o the
increased sper.t fue! storage.

Date Time Completed:
PERFORMED BY (Print) INITIALS

REVIEWED BY

D - S " 1] 3 ';' § ')
f[f."f‘-.,v»’.,"' Nldiedr "R(.‘;'* e




NRC EXAM QUESTION REVIEW

. QUESTION:7.18

the Natural Circulation Cooldown procedure, EOP-ES-0.2, requires the operator to "verify
cold shutdown RCS boron concentration” after boration,

NOTE:
Excerpts of EOP-ES-0.2 are enclosed for reference.

b) State the indication utilized to judge the ultimated shutdown condition.

RESPONSE:

We request that you accept “monitoring critical safety function status trees” as an
additional answer. The rea n for this request is that the status trees are being monitored
at this time and one of the it _ms monitored is nuclear instrumentation.

‘ REFERENCE:

3-EOP-F-O, Critical Safety Function Status Trees, pg. 5

*R1-5/t01/28/88 Page 7
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NRC EXAM QUESTION REVIEW

. QUESTION: 8.04

Unit 3 and Unit 4 are operating at 100% power when Boric Acid Transfer Pump (BATP) 3A
fails. BATP 4A had failed the previous day, and expected time of repairs on both pumps is
in excess two weeks, Assuming all other components operable, select the statement below
which most correctly describes the actions required by Technical Specifications.
NOTE; Technical Specifications are enclosed for reference.

a.  Unit 3 or 4 must be placed in hot shutdown.

b.  Units 3 and 4 must be placed in hot shutdown.

¢.  Unit3or4 mustbe placed in cold shutdown.

d. Units 3 and 4 must be placed in cold shutdown.

RESPONSE:
. We request that the answer be changed to "¢” for the following reason:
You need 2 pumps for single unit operation and 3 pumps for dual unit operation. With 2

pumps out of service for more than 2 weeks (exceeds the 24 hour time limit) we have only 2
operable pumps which meet the requirement for single unit operation,

REFERENCE:

Technical specifications, section 3.6, pgs. 3.6-1 and 3.6-2

*R1-5j1 01/28/%8 Hage |
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A% 2 71986
L-86-348

Office of Nuclear Reactor Regulation
Attention: Mr. Thomas M. Novak, Acting Director
Division of Pressurized Water Reoctor Licensing = A
U. S. Nuclear Regulatery Commission
Washington, 0.C. 20555

Dear Mr. Novak:

Re: Turkey Point Units 3 & 4
Docket Nos. 50-250 & 50-251

£ merqency Diesel Generator Technical Specifications

This will confirm our recent discussions with you and your staff regarding the
limiting condition for operation (LCO) applicable to the operation of the
emergency diesel generators at the Turkey Point plant. The NRC has requested,
pending submittal and approval of revised technical specifications for Turkey
Point in occordance with our Performance Enhancement Program (Project 10),
that an LCO of fixed duration be established by odministrative control.
current Turkey Point Plant Technical Specification 3.7.2.b provides for
notification to the NRC if a diesel generator outage is to be seven (7) days or
more, but does not require a unit shutdown.

Accordingly, FPL has established interim administrative controls implementing a
seven (7) day LCO in modes |, 2, 3 and 4 for the Turkey Point plant emergency
diesel generators in oddition to the current Technical Specification 3.7.2.b
requirement for notification. It is understood that exceeding this administrative
LCO would necessitate placing both units in cold shutdown. This would not
preclude a request for emergency or exigent relief, if conditions warraent.

The basis for our interim LCO is attached.

Very truly yours,

(ol sl

C.O. W

R385~ 404 casneife B0 S00LESL 22,
Group ViceFresident angEason i’.’i‘? :',:';?.5.'?2'" ;:-,3;:-:-
AnEr sk v
Nuclear Energy Faancie Fadnes in seiin ﬁén‘-
RAK G- RILLER meOwALD e AUS
Tiitiitens  satas M MiEiis
COW/JKH/cab 1 cid O fitiem 1
YORR Touse
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NRC EXAM QUESTICN REVIEW

. QUESTION:  8.08

Concerning the AC electrical operating system requirements, answer each of the following
statements TRUE or FALSE,

NOTE: Technical Specifications are enclosed for reference.

d) Power operation may c¢ntinue for a maximum of 7 days if one diesel is out
of service,

RESPONSE:

We request that “"TRUE" be accepted as a correct answer also [F the assumption was stated
addressing the compensatory action letter which applies to Technical Specification 3.7.2.b.

REFERENCE:

C.0. Woody letter to Mr. Novak (NRC?
Technical Specifications, Section 3, pgs. 3.7-1 and 3.7-2

wR1-5/1:01/28/88 Page 2
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: NRC EXAM QUESTION REVIEW

. QUESTION:  8.11

State five (5) metihods of detecting RCS leakage into containment which would satisfy
Technical Specifications.

RESPONSE:
We request that you accept 'water inventory change” as an acceptable alternate to D.

REFERENCE:

Technical Specifications, pg. B-3. 1-4
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NRC EXAM QUESTION REVIEW

. QUESTION: 8.19

The following events occurred while Unit 3 is operating at 100% power:
(Date: January 26, 1988)
1:00 AM: Accumulator "A” pressure drops below 600 psig (circumstances such that

corrective action will not be complete for one week.)

1:10 AM: Commenced bringing Unit 3 to Hot Standby.
4:00 AM: Unit3isin Hot Standby.
4:00 PM: Commenced bringing plant to Hot Shutdown,
6:00 PM: Unit3isin Hot Shutdown.

Answer the following questions. Consider each case separately.

NOTE:

a)

b)

c)

Technical Specifications are enclosed for reference.
Were the time limits for any LCOs exceeded by the operators?
By what date/time must Unit 3 be in cold shutdown?

If Unit 3 were initially in Hot Standby when Accumulator “A” low pressure
occurred at 1:00 AM, by what date’time must Unit 3 be in cold shutdown?

If a similar Accumulator “B” pressure drop occurred one hour after Accumulator
"A" pressure drop occurred, by what date/time must Unit 3 be in cold shutdown.

RESPONSE:

We concur with the answers to A, B and C, but we request that answer d) be changed to
Jan. 27/3:00 PM for the following reason:

Technical specification 3.0.1 applies only after failure of the second accumulator and you
have one hour from that time before taking action. Assuming that a shutdown has not
commenced, you have until 3:00 PM on Jan. 27th to be in cold shutdown. (See attached

time line)

REFERENCE:

Technical Specifications, section 3 and Bases, pgs. 3.0-1 and B-3.0-1

*R1-5/jt:01/28/83 Page 4






B83.0 BASES - LIMITING CONDITIONS FOR OPERATION

The specifications of this section provide the genera| requirements apolicable to
each of the Limiting Conditions for Operation within Section 3, In the event of a
{isagreement between the requirements stated in these Technical Soecifications and
those stated in an aoolicable Federal Regulation or Act, the requirements stated in
the applicable Federal Regulation or Act shall take precedence and shall be met,

B3.0.1 he soecification delineates the measures to bde taken for those
sircumstances not directly provided for in the ACTION statements and
vhose occurrence would violate the intent of a specification. For
example, Specification 3.4.2.a requires two containment spray pumps to
se OPERABLE and provides explicit ACTION requirements if one spray
pump is inoperable, Under the requirements of Specification 3.0.1, if both
the required containment spray oumps are inoperable, within | hour, |
measures must be initiated to place the unit in at least HOT STANDBY |
within the next 6 hours, in at least HOT SHUTDOWN within the following |
6 hours, and in COLD SHUTDOWN within the subsequent 24 hours. [t is |
acceptable to initiate and complete a reduction in OPERATIONAL |
VONES in a shorter time interval than required in the ACTION statement |
and to add the unused portion of this allowable out-of-service time to that
orovided for operation in subsequent lower OPERATION MODE(S), Stated
allowable out-of-service times are applicable regardless of the
OPERATIONAL MODE(S) in which the inoperability is discovered but the |
times provided for achieving a mode reduction are not applicable if the
inoperahility is discovered in a mode lower than the applicable mode. For
sxample, if one containment spray pump was discovered to be inoperabdle
vhile in STARTUP, the ACTION Statement would allow p to 129 hours to
achieve COLN SHUTNOWN. [f HOT STANDBY is attained in |> hours
rather than the allowed 31 hours, 23 hours would still be available defore
the plant would e required to be in COLN SHUTNOWN, However, if this
system was discoverad to be inoperahle while in HOT STANDBY, the 5
nours provided to achieve HOT STANDBY would not be additive to the
time available to achieve COLD SHUTDO'VN so that the total allowable
time is reduced from 199 hours to 193 hours.

B83.0.2 This specification defines those conditions necessary to constitute
compliance with the terms of an individual Limiting Condition for
Operation and associated ACTION requirements.

B.G.3 This specification defines the apolicability of each specification in terms
1 Adefined OPERATIONAL MODES or other specified conditions and is
sravided to delineate soecifically vhen each soecification is applicadle.

B83.0.4 This specification provides that entry into an OPERATIONAL MODE or
sther specified apolicability condition must be made with: (1) the tull
-amplement of required systems, equioment, dr components OPERABLE
and (2) all sther sarameters as spacified in the Limiting Conditions for
Iperation being met without regard for allowable deviations and out-of-
sarvice aravisions contained in the ACTION statements,

The intent of this orovision is to ensure that facility operation is not
initiated with 2ither required equipment or systems inoperable or sther
specified limits being exceeded.

Excantions t3 this orovision have Seen orovided for 3 | mited number of
specifications when startup with inoperidie ejuipment would not affe«t
slant safety, These axceptions are stated i the ACTION statements of
the appropriate specifications.

33.0-1 Amendment Nos. 114 and 108




LIMITING CONDITIONS FOR OPERATION - APPLICABILITY

3.0.1

3.0.2

3.0.3

3.0.8

3.0.5

*NOTE:

‘Yhen a Limiting Condition for Ooeration is not met, except as provided in
the associated ACTION requirements, within | hour action shall be initiated
to place the unit in a MODE in which the specification does not apply by
clacing it, as applicable, in:

a) At least HOT STANDBY within the next 6 hours, *
b) At least HOT SHUTDOWN within the following 6 hours, and*
c) At least COLD SHUTDOWN within the subsequent 24 hours,

Where corrective measures are completed that permit operation under the
ACTION requirements, the action may be taken in accordance with the
specified time limits as measured from the time of failure to meet the
Limiting Condition for Operation. Exceptions to these requirements are
stated in the individual specifications.

This specification is not applicable in MODE § or 6.

Non-compliance with a soecification shall exist when the raquirements of the
Limiting Condition for Operation and associated ACTION requirements are
not met within the specified time intervals. If the Limiting Condition for
Operation is restored prior to expiration of the specified time intervals,
completion of the ACTION requirements is not required.

Compliance with the Limiting Conditions for Operation contained in the
succeeding specitications is required during the OPERATIONAL MODES or
other conditions soecified therein; except that upon failure to meet *he
Limiting Conditions for Operation, the associated ACTION requirements shall
be met,

Entry into an OPERATIONAL MODE or other soecified condition shall not e
made unless the conditions for the Limiting Condition for Operation are met
without reliance on provisions contained in the ACTION requirements. This
provision shall not prevent passage through or to OPERATIONAL MODES as
required to comply with ACTION requirements. Exceptions to thess
requirements are stated in the individual specifications.

For purposes of determining if a component is operable for LCO
considerations, the component need not »e considered inoperable 4ue to
inoperability of its normal or emergency power supply if all of its redundant
components are operable with their normal or emergency power supplies
Jperable.

Intil full conversion to STS, when a LCO action statement requires a unit to
be placed in HOT SHUTNDOWN within 6 hours, refer to Table |.] and place
the unit on the required status to meet the HOT STANDBY AODE.

3.2-1 Amendment Nos. 114 and 128
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Dr. J. Nelscn Grace

Regional Administrator, Region II
U. 8. Nuclear Regulatory Commission
101 Marietta Lt., N.W,, Sulte 23500
Atlanta, GA 30323

Dear Dr. Grace:!

Re: Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251

Florida Power & Light Company has reviewed the Senicr Reactor
Operator Upgrade examination presented <0 Turkey Point
operators on January 26, 1988, Our comments on gquestions in
the exanination were subnmitted for NRC review nd
consideration prior to grading the axaminations in our letter
L-88~-49 dated Faebruary 1, 1588. The attachment to ¢
letter contains a revised response to Question 8,04.

a
t
'™
‘e

Should you or your staff have any questions n this
information, please contact us,

Very truly yours,

: O, dy
Executive Vice President

COW/PLP/Qp
Attachnent
(ofo f Docunment Control Desk, USNRC

Mr. J. A, Arildeen, Regior II, USNRC
Senior Resident Inspector, USNRC, Turkey Point

PLP/001.80L
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NRC EXAM QUESTION REVIEW

QUESTION: 8.04

Unit 3 and Unit 4 are operating at 100% power when Boric
Acid Transfer Pump (BATP) 3A fails. BATP 4A had failed the
previous day, and expected time of repairs on both pumps is
in excess t¢wo weeks. Alluuin? all other components operable,
select the statement belcw which most correctly describes the
actions required by Technical Epecifications.

NOTE! Technical Spacifications are enclosed for referance.
a., Unit 3 or 4 must be placed in hot shutdown.
B, Units 3 and 4 must e placed in hot shutdown.
¢. Unit 3 =r 4 must be placed in cold shutdown.

4, Units 3 and 4 must be placed in cold shutdown.

RESPONSE:

We reguest that the answer be changed to ne't for the
follewing reason:

You need 2 pumps for single unit operation and 3 pumps for
dual unit operation. With 2 pumps out of service for more
than 2 weeks (exceeds the 24 hour time limit) we have only 2
operable pumps which do not peet the requirement for dual
unit cperation.

puring single unit operation, if the BATP Technical
specification requirements carnot be met, the affected unit
would eventually be placed in cold shutdown. Turkey Point
interprets this requirement %o alsc be applicable to dual
unit operation in that if <the Technical Specification
requirements for dual unit operation are exceeded, one unit
will eventually be placed in cold shutdown.

REFERENCE !
Techrical Specifications, Sectlon 3.6, pgs. 3.6=1 and 3.6-2,

PLP/001.80L




