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EACILITY REVIEW OF WRITTEN EXAMINATION
QUESTION 1.02 (2.00)

Beaver Valley Unit 2 has a total reactor coolant flow rate of 9,566 E7 lbm/hr
at a hot leg temperature of 606 degrees F and a cold leg temperature of 546
degrees F. Steam generator pressure is 770 psig. Assume the feedwater
entering the steam generators is at saturation. Calculate the total feedwater
flow rate in lbm/hr. Neglect all other heat inputs and losses. Assume the
specific heat capacity of the reactor coolant is 1.0. State all other
assumptions. SHOW ALL WORK,

ANSWER 1.02 (2.00)

Qrx = mle[T(hot)) - T(cold)] where ml = mass flow rate of RCS
(0.25 for formula)

Qsg = m2[h(stm) - h(feed)) where m2 = mass flow rate of feedwater
(0.25 for formula)

(Qrx = Qsg, therefore,) alc[T(hot) - T(cold)] = m2[h(stm) - h(feed))
(0.25 for relationship)

- Rlc{T(hot) - T(cold)]
therefore, m2 h(stm) - h(feed)

from steam tables, h(sta) = 1200 BTU/1bm (0.25)
h(feed) = 507 BTU/1bm (0.25)

- 2,966 E7 (1) (606 - 546)1bm
therefore, m2 1200 - 507 hr

therefore, m2 = 8.28 E6 lbm/hr (0.75)

REFERUNCE
BV EXAM BANK, 1-32
BV LP-TMO-5, LO. 3
BV LP-TMO-3, LO. 7
3.3 3: 3 4.0 KA VALUE(S)

002000K501 002000KS511 193003K125 ... (KA'S)
RO EXAM REVIEW (12-2-87)
1.02 Point values of 0.25 are established in the answer key for stating

the formulae for Qrx and Qsg. The relationship between these two
formulae can be established without needing to state each
individually. Therefore, it is requested that grader discretion be
used and that an overall undecstanding of the answer development be
used as a2 guide instead of a particulay response (i.e., the two
formulae) .




EACILITY REVIEW OF WRITTEN EXAMINATION
QUESTION 1.04 (2.50)

Explain HOW and WHY reactor power AND Tave respond during and for ONE (1) hour
following ONE (1) minute of Emergency Boration at the following power lev:ls
until equilibrium conditions are attained. No other operator actions are
taken. Assume rod control is in manual and no manual or automatic protection
signals are generated,

a. 100% equilibrium rated power (1.50)

b. Critical at 1 E-8 amps following a refueling outage (1.00)

ANSWER 1,04 (2.50)

a, Power decreases initially (0.10) due to negative reactivity added by
boration (9.20), but will subsequently increase (to match secondary power)
(0.20) due to (positive reactivity added from) decreasing Tave (0.20).

Tave decreasec initially (0.20) due to primary to secondary power mismatch
(0.20) and continues to decrease until after boration is stopped (0.20)
and will stabilize when reactor power equals secondary power (0.20).

b. Power decreases initially (0.10) due to (negative reactivity added by)
boration (0.20), and continues to decrease (0.10) until it stabilizes at a
level caused by equilibrium suberitical multiplication (0.20).

Tave does not change (0.20) because it is independent of power (at power
levels < POAH). (0.20)

REFERENCE
BV EXAM BANK, 5-28

BV LP-RT-7, LO. 3,4

3.8 KA VALUE(S)
192008K120 ... (KA'S)

1.06.b The answer reflects that the examinee must state that Tavg does not
change due to its power independence. Other answers which indicate
Tavg independent of power, (i{.e., steam dunp setting), should also be
accepted, (Refer to attached copy of BV Exam Bank, 5-28).
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5. ZITheory of Nuclear Power Plant Operation, Fluids. and Thermodynamics

5-28 a. Explain the response of reactor power and Tave during and
after 2 minutes of Emergency Boration at 100% power.
Assume rod control i{s {n manual.

b. Explain the response of reactor power and Tave after 2
minutes of Emergency Boration at 10E-8 amps and no load
Tave.

ANSWER:

5-28 a. Power d-creases initially due to the boron addition. The
1 primary to secondary mismatch causes Tave to decrease.
The decrease in Tave inserts positive reactivity and
restores reacter power to the same as initial power level,

b. Tave does not change due to the boration. <Seve-dw
detarmined by the amount of puwp heat and the gteam dump
sesting® After the initial transient, power decreases at

( a negative 1/3 DPM rate.






EACILITY REVIEW OF WRITTEN EXAMINATION
QUESTION 2.06 (1.00)
Given the following methods/paths of secondary heat removal:
1. One rasidual heat release valve, HCV-104
2. One SG atmospheric steam dump valve, PCV-101A
3. One condenser steam dump valve, TCV-106H

a. Which ONE method/path has the greatest capacity for heat removal?
(0.50)

b. Which ONE method/path can be controlled from the Alternate Shutdown
Panel? (0.50)

ANSWER 2.06 (1.00) |

a. 1. (0.50)

. Rk (0.50)

REFERENCE
BVPS 2LP-8QSs-21.1, PP. 5-8, 17
BVPS 2LP-SQ$-21.1, ELO 4,15

3.3 3.1 3.6 2.9 KA VALUE(S)
039000K102 039000K10¢ 0410204202 041020G009 (RA'S)
RO EXAM REVIEW (12-2-87)

2.06.a The question asks for the one method/path of greatest heat removal
capacity. The choices are:

1. Residual Heat Release Valve
2. SG Atmospheric Dump Valve
3, Condenser Steam Dump Valve

The answer found in the answer key is: 1., Residua)l Heat Release
Valve. This is the incorrect response. The correct answer is: 3.
Condenser Steam Dump Valve. Included is a copy of the Interoffice
Correspondence, dated 8/5/86, which lists the capacities of the
Residual Heat Release Valve at various pressures., The capacity of
the Condenser Steam Dump Valve, as per O.M. 21, has a maximum value
of 890,000 1bm/hr, Therefore, in comparison, the Condenser Steam
Dump Valve has a larger capacity for heat removal. (Refer to
attached copy of OM 2.21.1, p.10, 11; interoffice correspondence
dated 8/5/86)
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B.V.P.§. - O.M. 2.21.1

MAJOR COMPONENTS

st 'gn Dets

[2MSS-TCV106A] (Typical for all)

Type 8" D100-160-3
Pressure (Inlet/Outlet), PSIG 1085/-15
Temperature, F 556

Action, air-to-open

Fail position (air/electricity) Closed/Closed

The steam dump system has two automatic modes of operation, steam pressure
mode and Tavg mode. The operational rode is operator selected by the Steam
Dump Control Mode Selector Switch on the benchboard. In steam pressure
mode, only the first two banks of valves are operational and they modulate
to maintain the steam pressure setpoint set by the operator, using the
benchboard mounted steam pressure controller. In Tavg mode, two steam dump
controllers are availabie. The reactor trip controller operates the steam
dump valves to restore no load Tavg following @ reactor trip. Only the
first two banks of valves are operational after a reactor trip. The load
rejection controller operates all four banks of valves for large load
rejections and the first two banks for small load rejections, to restore
Tavg to program value.

All 18 valves trip closed if Tavg reaches Lo-Lo Tavg., If it is desired to
cooldown the reactor plant, the Lo-le Tavg interlock may be manually
defeated for the three cooldown valves only. Jince the Lo-Lo Tavg
interlock is dual train, two Steam Dump Control Interlock Selector Switches
are provided, one for each train. The Steam Dump Control Interlock
Selector Switches are also used for manually blocking the steam dump
control system,

All 18 steam dump valves are blocked when the condenser is not available.
To be available, the condenser must have sufficient vacuum and at least one

cooling tower pump running.

Load rejection is sensed by turbine first stage pressure. First stage
pressure transmiter [2MSS*PT447 sends a signal to bistables [PC447A] and
[PC447B). These bistables trip on rate of change of first stage pressure.
|PC447A) trips on & rapid reduction in first stage pressure equivalent to a
loss of load between 15% and 50%. |[PC447B] trips on & 50% load rejection,
The bistables are designed to latch ON since the rate of change signal will
disappear as soon as first stage pressure reaches its new value. [PC447A]
anblocks or arms the first and second bunk of valves. [PC447B] unblocks
or arms the tnird and fourth bank of valves. Both erming signals are
negated if the condenser is unavailable or if Tavg reaches lo-Lo setpoint.
[PC447A @and B) are reset by momentarily placing the Control Mode Se.iector
switch t~ RESET. The switch spring returns to TAVG.

11 5 1SSUE 1 REV 2
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EACILITY REVIEW OF WRITTEN EXAMINATION

QUESTION 3,02 (1.50)

Indicate how the affected OT delta-T and OP delta-T SETPOINTS will INITIALLY
change (INCREASES, DECREASES, or NO CHANGE) if the following event . occur with

reactor power at 30%. Consider OP delta-T SETPOINT and OT delta-I SETPOINT for
each event separately.

a. Pressurizer pressure decreases from 2235 psig to 2150 psig.
(0.50)

b. N-41 lower detector fails low. (0.50)

¢. The narrow-range loop 3 T-hot RTD output fails low, (0.50)

ANSWER 3.02 (1.50)

a. OT delta-T setpoint DECREASES (0.25)
OP delta-T setpoint NO CHANGE (0.25)

b. OT delta-T setpoint DECREASES (0.25)
OP delta-T setpoint DECREASES (0.25)

¢. OT delta-T setpoint INCREASES (0.25)
OP delta-T setpoint INCREASES (0.25)

BVPS TECHNICAL SPECIFICATION, TABLE 2.2.1
BVPS 2LP-SQS-1.1, ELO 7

3.3 2.9 KA VALUE(S)
012004205 012000K611 (KA'S)

RO EXAM REVIEW (12-2-87)

3.02.b The answer for OP delta-T is incorrect. The answer key states that
the OF delta-T se.p int will decrease as a rvesult of N-4l failing
low. However, the delta flux input to the OP delta-T sctpoint is set
to zero (for all delta-1) and will not be affected by tle N-41 lower
detector failing low. Therefore, the correct response is no change .
(Refer to attached copy of T.5. 2.2.1, p. 2-9, 10)

3.02.8 The answer for OP delta-T is incorrect. The answer key states that

the OP delta setpoint will increase as a result of the narrow range
loop 3 T-hot RTD output failing low. However, the setpoint is
unaffected by a decreasing average temperature and/or temperatures «
576 .2°F. As verified by the OP delta-T setpoint furmula of Technical
Specification 2.2.1 (p. 2-9,10), K5 is 0 for decreasing average
temperature and Ko 1s O for T £ T" (1" = 576.2°F). Thersfore, the
correct answer is no change. (Refer to attached copy of T.§. 2.2.1,

p. 2-9,10)
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NoTE 3. | OVERPOWER AT §

~ . -
TABLE 2.2-1 (Continued) GUCS“‘IO'\ 3 .Oz.h|

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

ROTATION (Tontinued)
75

(1 + 1) ( ) )« ) 1.
AT (T ,3) (T5 58 < 8o 14 - r'—"So ) (T——Sot)' "6”(1—"3) ™ N
Where: AT Measured AT by RTD Manifold Instrumentation;
1+x5$

2 Lead-1ag compensator on measured AT;

e Y Time constants utilized in lead-lag compensator for AT, L= 8 $, 1, = 3s;

1 Lag compensator on measured AT;
I + tss
Ty Time constant utilized in the lag compensator for AT, Iy = 0s;
ATO Indicated A1 at RATED THERMAL POWER;
K‘ 1.0781;
KS 0.02/°F for increasing aver:cge temperature and 0 for decreasing average temperature;

L

7 The function rated the rate-lag cempensator for T ic ¢ tion;
rs - gene by ag ‘ avg dynam ompensa
1, Time constant utilized in rate-lag compensator for 1"0, 1, = 10 s;



TABLE 2.2-1 (Continued)

o "
= REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
- {Continued)
-
™
r 1 = Lag compensator on measured T__ .
E % T avg
"5 % =  Time constant utilized in the measured 'avg lag compensator, T, = 0 s;
= Ke = 0.0012/°F for T > T" and K. = 0 for T < T%;
o
T = Average Temperature, °F;
™ = Indicated T."g at RATED THERMAL POWER (Calibration temperature for AT
instrumentation, <576.2°F);
3 =  Laplace transform operator, s '; and

WAn T =TT fer ant 1Y

NOTE 4 The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
2.6%X of AT span.

oL=2

NOTE 5:  The sensor error for temperature is 1.72X and 0.73X of span for pressure.

NOTE 6: The sensor error for steam flow is 1.0X, for feedwater flow is 1.0%, and for steam pressure is 0.83X
of span.
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62

o o Question 3.0 Z < -

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMEWTATION TRIP SETPOINTS
(Continued)

NOTE 3. TOWERPOWER aT 7

(1+9)C 1 )
& (T + 1,5) (1 +1,39) < 8T, 1%,
Where: AT = Measured AT by RTD Manifald Instrumentation;
19KS
: = Lead-1ag compensator on measured AT;
I+ tz.)l
e T = Time constants utilized in lead-lag compensator for AT, Hy = 8 $, T, = 3s;
1 = Lag compensator on measured AT;
I + tss
1y = Time constant utilized in the lag compensator for AT, Iy = 0s;
ATo = Indicated AT at RATED THERMAL POWER;
K‘ = 1.0781;
TReTU. = 0.02/°F for increasing average tewper
TS
7 = The function generated by the rate-lag c nsator for T ic c ation;
T'?_T;E" ge y ag compe avg dynam ompens
1 = Time constant utilized in rate-lag compensator for 'avg' Ny 10 s;



¢ LINN = A3TIVA ¥3AV3S

oL=2

NOTE 4:

NOTE 5:
NOTE 6:

-

TABLE 2.2-1 (Continued) eUCS‘{'IO'\ S-OZC

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
~ NOTATION {Continued)

—
"

Lag compensator on measured 'avg;

Time constant utilized in the measured T“g Tag compensator, - 0s;

S = Laplace transform operator, s ': and

fZ(AI)

The channel’'s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
2.6X of AT span.

0 for all Al.

The sensor error for temperature is 1.72X and 0.73% of span for pressure.

The sensor error for steam flow is 1.0X, for feedwater flow is 1.0%, and for steam pressure is 0.83%
of span.




FACILITY REVIEW OF WRITTEN EXAMINATION
QUESTION 3,04 (2.00)
The plant is operating at 80% turbine load with all control systems in

automatic. A reactor protection system surveillance test of Train A is about
to commence.

a. Which reactor trip bypass breaker will have to be racked in and closed to
prevent a reactor trip during the test? (0.50)

b. List TWO (2) annunciators provided in the control room that will alert the
operator when the reactor trip bypass breaker is closed. (1.00)

¢. How will the Reactor Protection System respond if a technician attempts to
rack in and close both reactor trip bypass breakers concurrently? (0.50)

ANSWER 3,04 (2.00)
a. B (0.50)

b.  REACTOR PROTECTION SYSTEM TRAIN A(B) TROUBLE
SAFETY SYSTEM TRAIN A(B) INOPERABLE (any 2 of first 3 @ 0.50)
REACTOR TRIP BYPASS BKR A(B) RACKED IN/CLOSED
General Warning alarm (accept for half credit)

e, Both reactor trip bypass breakers will trip. (0.50)
REFERENCE
BVPS OM-2.1.1, P. 3
BVPS OM-2.1.4, P, AAFl, AAIl, ABY]
BVPS 2LP-SQS-1.2, ELO 12,14,16
4.0 - By 2.8 KA VALUE(S)
012000A307 012000K406 012000K408 (KA'S)
Vi -2.87

3.04.¢ The answer given, both reactor trip bypass breakers will trip, is
only & portion of the correct response. The correct answer to the
question is that an automatic reactor trip will result (i.e., two
general warnings occurring simultaneously in Train A and Train B).
Referring to OM 2.01.1, p. 43, 44, a list of inputs to the
"Protection System Train A(B) Trouble" (gencral warning alarm),
includes "7. either bypass breaker closed." However, it further
states that "if trouble in both trains should develop simultaneously,
the reactor will be tripped automatically by the alarm system
(general warning circuitry). Therefore, if an attempt to rack in and
close both reactor trip bypass breakers concurrently is made, an
automatic reactor trip will result. (Refer to attached copy of OM
2.01.1, p. 43, 44)




I GuesTion 5.0Y4.¢.

) "v.’.s! - OI"O z'ol.l

INSTRUMENTATION AND CONTROL

rear panel of tne Central Board Display. This test checks the
ability of the circuits within the Control Board Display to signal
the applicable warnings to the operator.

While performing this test the non-urgent alarm will be eliminated
but an urgent alarm will be created (CR 19 flashes on each central
control card). Also the GW LED flashes, step O LED (RB) is lit on
every display card, and ROD DEVIATION LED (CR20) is 1lit on each
Centrl Control Card.

Rod Error Test

This test checks the ability of the circuit within the display to
signal the applicable warnings to the operator. Rod error codes
(all 1's) are manually presented at the output of the display 1/0
Card by means of the ETA and ETB pushbutton on the rear panel of
the Control Board Display.

While performing this test a non-urgent alarm will be created and
RPl rod-at-bottom on RPIZ or more codes-at-bottom conditions.
Also the step O LED (RB) is lit on every display card, the GW LED
flashes on every display card and the DATA A or B FAILURE LED
(CR17) flashes on each central contrel card.

Simvlated Data Transmission Tests for Normal and Error Codes may
be done while the system is not in normal operation. In theses
test the detector/encoder card outpr. are inhibited. The normal
position or error codes are applic. o each I1/0 Data Cabinet 1I/0
Card (A021) by means of the switches on the associated

test/monitor card (Al101). ¢

Alarm System

Two annunciators are provided in the control room labeled:

B e
These annunciators are not operated through the multiplexing
scheme but are signaled direct from the alarm system in the
trains. 'The annunciators are operated by the following failures

;",""ff}"'!-" —
X loss of either of two 48 volt DC power supplies
b 8 Loss of either of two 15 volt DC power supplies

3. Any printed circuit card not properly inserted

4. Input Error Inhibit switch in the INHIBIT position

~

4“3 ISSUE 1 REV 1




B.V.P.§. - 0.M. 2.01.1

INSTRUMENTATTON AND CONWTROL

5. Logic A, Permissives, Memor switch not in OFF position.
6. Slave relay tester Mode Selector switch in the TEST position
"Breaker closed

8. Multiplexing inhibited

_bypas

9. Blown ground return fuse.

10. Mode selector switch not in the OPERATE position on the
output relay test panel.

Loss of one of fuur 120 volt AC vital instrumentation busses is
monitored b g of multi le statut lam s_on the :
channel - ;

Cift for the alarm system are located on plrt of the seni-
au»omdtic tester card. An alarm relay, shown in Figuro 1-40 :
energized when none of conditions

Overvoltage protection is supplied on the 48 volt and 15 volt DC
power supplies. The device is a silicon controlled rectifier that
clamps the output by providing an artificial load. One key will
be provided for all locks on train A doors. A different key will
be provided to operate all train B locks.

Power Distribution

Train A and train B both receive power from the four 120 volt AC
vita! instrumentation busses. The channel 1 through 1V busses
enter their respective input cabinet compartments through fuses in
the compartments. In the input compartments, the busses are used
to operate relays driven by external contacts. Two of the four
busses are run through line noise filters at the rear of the input
compartment into the DC power supplies in the logic cabinet as
shown in Figure 1-41. In train A, busses I and Il feed the power
supplies and bus 1 feeds the slave relays. In train B, busses III
and IV feed the power supplies and bus IV feeds the slave relays.
Separate feeds are brought into the output cabinet for the slave
relays to avoid running unfiltered lines through the logic
cabinet.

The two 48 volt DC and 15 volt DC power supplies in one train are

auctioneered to form one 48 and one 15 volt DC bus. A zero volt
bus or circuit common bus is formed by connecting the (-)48 and

L ISSUE 1 REV 1




QUESTION 3,06 (2.00)

The plant is operating at 70% turbine load with the /irst stage pressure
transmitter used for T-ref generation (PT446) failed low. Rod control is in
Manual and the Steam Bypass System is in the Steam Pressure mode.

a, Describe the INITIAL response of the control rods (direction and rod
speed) if the Rod Control System is placed in Automatic, (1.00)

b. Describe the INITIAL response of the steam dump valves if the Steam Bypass
System is placed in the T-ave mode. (1.00)

ANSWER 3.06 (2.00)

a. The control rods will insert (0.50) at 72 spm. (0.50)

b. All steam dump valves (0.50) will fully open. (0.50) CHECK AT
FACILITY!

REFERENCE

BVPS LER 08/16/87-017
BVPS 2LP-SQ$-1.3, ELO 11
BVPS 2LP-SQS-21L1, ELO 18

L | 3.0 KA VALUE(S)
001000A102 0160004201 (KA'S)
RO_EXAM BANK (12-2-87)

3.06.b The answer that all steam dump valves will fully open is inzorrect.
The question states that the transmitter used for T-ref generation
(PT-446) failed low., This will generate a Tref-Tave mismatch for the
load rejection controller of the steam dump system; however, the
steam dumps will remain closed due to the absence of an arming signal
provided by first stage pressure transmitter PT-447. Therefore, the
correct response is that the steam dump system will not respond when
placed in the Tave mode. (Refer to attached copy of OM 2.21.1, p.
11)
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2.21.1

- 0.M.

B.V.P.S.

MAJOR_COMPONENTS

Design Data
[2MS8-TCV106A] (Typical for all)

Type 8" D100-160-3
Flow (nor/max), PPH 636,000/890,000
Pressure (Inlet/Outlet), PSIG 1085/-15
Temperature, F 556

Action, air-to-open

Fail position (air/electricity) Closed/Closed

The steam dump system has two automatic modes of operation, steam pressure
mode and Tavg mode. The operational mode is operator selected by the Steam
Dump Control Mode Selector Switch on the benchboard. In steam pressure
mode, only the first two banks of valves are operational and they modulate
to maintain the steam pressure setpoint set by the operator, using the
benchboard mounted steam pressure controller. In Tavg mode, two steam dump
controllers are available. The reactor trip controller operates the steam
dump valves to restore no load Tavg following & reactor trip. Only the
first two banks of valves are operational efter & reactor trip. The load
rejection controller operates all four banks of valves for large load
rejections and the first two banks for small load rejections, to restore
Tavg to program value.

All 18 valves trip closed if Tavg reaches Lo-Lo Tavg. If it is desired to
cooldown the reactor plant, the Lo-Le Tavg interlock may be manually

defeated for the three cooldown valves only. Since the Lo-Lo Tavg
interlock is dual train, two Steam Dump Control Interlock Selector Switches
are provided, one for each train. The Steam Dump Control Interlock

Selector Switches are also used for manually blocking the steam dump
control system,

All 18 steam dump valves are blocked when the condenser is not available.
To be available, the condenser must have sufficient vacuum and at least one
cooling tower pump running

VRS EUT e TransniteY [ 2ZNSSERTL : ' i v

(TUSS /] 11,  JhesSe DIST AR "T‘m ok m-’m"wwm

h’ﬂi’l\-nmrm‘mb‘%“‘"&** ‘w;‘-... R —
0! rips on a S0% load rejectiond
Tﬁé‘$1§tf- es are designed to latch ON since the rate of change signal will
disappear as soon as first stage pressure reaches its new value,
el cke 0 . m’.{ u
| e 1 ne DAr “ B “arming Signals are
negate- if the condenser is unawailable or if Tavg reaches Lo-lo setpoint.
|[PC447A and B) are reset by momentarily placing the Control Mode Selector
switch to RESET. The switch spring returns to TAVG
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EACILITY REVIEW OF WRITIEN EXAMINATION
QUESTION 3.07 (2.00)

The plant is operating at 45% turbine load with all control systems in
automatic. A feedwater flow transmitter (FT496) used for control room
feedwater flow indication and steam flow/feed flow mismatch for steam generator
21C is out of service and its associated protection bistables are tripped.

A malfunctioning emergency trip header drain valve causes a turbine trip. The

reactor trips several seconds later and the main generator output breakers trip
even later. Assume no operator action.

a. Why didn’t the reactor trip directly as a result of the turbine trip?
(0.50)

b. What is the most probable cause for the reactor trip? (0.50)

e. How soon after the turbine trips will the main generator output breakers
trip? (0.50)

d. What is the basis for the time delay associated with tripping the main
generator output breakers? (0.50)

ANSWER 3,07 (2.00)

a. Reactor power was below P-9 (49%) (0.50)

b. SG 21C low level coincident with SF/I'F mismatch {0.50)

e. 30 seconds (after turbine trip) (0.50)

d, Prevent turbine overspeed (0.50)

REFERENCE
BVPS LER 08/25/87-019
BVPS OM-35.1, P. 37
BVPS 2LP-SQS-1.2, ELO 21
(No ELO for parts c and d)
4.3 3.7 3.0 2.5 KA VALUE(S)
015000K405 015000K407 062000G007 062000R402 (KA'S)




EACILITY REVIEW OF WRITTEN EXAMINATION
RO_EXAM REVIEW (12:-2-87)

3.07.4 The answer “"prevent turbine overspeed", is only one of three possible
correct responses. Other acceptable answers are:

- allow for extended RCP flow

prevent missile generation inside containment from RCP flywheel
destruction

(Refer to attached copy of W, Bird letter dated 2/29/80)
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There apparently have bren so:: .isconceplions fiozting around
rega}aing the reason(s) for a time delay for the yeneretor trip sub-
sequent 1o most turbine trips. The following is a sunmary of a
bulletin from Mark Merrian - Reactor Protection Analysis, entitled
"Functional Requirements For Continuity of Electrical Power to Reactor
Coolent Pumps." These requirements will be included in lesson rnaterials
for al) progrems, It is each instructors responsibility to ensure that
he understends and passe; along these requirements to the students.

Bases: A reactor trip results in a turbine trip which would result

in 2 ocnerator trip inmediately if no time delay were incorporated.
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The generator is effectively motorized for the normal gen. trip

time delay following most turbine trips. This feature minimizes the

consequences of Reactor trips from overpower, overtemperature, and
low pressure and minimizes RCP overspeed foll g J LOCA's

— — . " 4 ~ p— ~
Lf(ou'fﬁe turbine designers vigyggth. ;q!‘ﬂfnefator trip t}q?‘gflay d
{2150 pFevents turbine overs eed ds a result of stedm within the turbing

pshell eéxpanding to the coadenser. J This is a vital concern but is

.

Secondary to the reactor.safety considerations mentioned earlier.

It may be noted that some turbine trips result in immadiate
generator trip. The probability of these events coupled with failure
of electrical buses to auto-bus transfer is considered very unlikely.

L) CM_A r‘> Q’

n]]]\&’?‘ S-Td
Senior Instructor

SXUPPS Phase 111

w

- ———— Ll A I — pm— — T



EACILITY REVIEW OF WRITTEN EXAMINATION

QUESTION 3,12 (2.00)

a. List the FIVE (5) interlock signals/conditions required for a cold leg
isolation valve to open when its control switch is taken to OPEN. Assume
electrical power is available. Include setpoints. (1,00)

b.  On which Motor Control Centers are the motor br-eakers for the Loop B Hot
Leg Isolation Valve and Loop C Cold Leg Isolarion Valve located? (1.00)

ANSWER 3.12 (2.00)

a. 1. Hot leg temperature within 5/20 degrees F of auctioneered temperature
of operating loops. 90.20)

CHECK TEMP AT FACILITY.

2. Cold leg temperature within 5/20 degrees F of auctioneered
temperature of operating loops. (0.20)

3. Isolation valve vent relief line flow >/= 200 gpm for 90 minutes.
(0.20)

4, Isolation bypass valve open for 90 minutes. (0.20)
5. Hot leg isolation valve open for 90 minutes. (0.20)

b, Hot leg valve - MCC-2-19-1 (0.50)
Cold leg valve - MCC-2.18 (0,50)

REFERENCE
BVPS OM-6.3, PP. 6,7
BVPS 2LP-5QS-6.2, ELO 8

3.2 3.1 KA VALUE(S)
002000K409 062000A204 ...(KA'S)
3.12.a The correct temperature to be used in the answer is 5°F,

(Refer to attached copy of OM 2.6.1, p. 48)




cshov\
B.V.P.§. - O.M. Q\) 11"3_~

INSTRUMENTATION AND CONTROL

The flow through the relief line is low so that the temperature and boron
concentration are brought to equilbrium with the remainder of the system at
a relatively slow rate.

al l,.,....'..aiilii SF S ;.4-.2'***1*“

neered M'!'P‘F.’!'“!'..Q?_ﬂ'?".‘.“."

¢. Isolation valve vent relief line flow satisfactory (200 gpm) for 90
minutes (Trains A and B)

d. Isclation bypass valve open for 90 minutes (Trains A and B)
e. Hot leg isclation valve open for 90 minutes (Trains A and B)

Cold Leg Isolaticn Valve [2RCS*MOV591) may be closed provided both of the
following conditions exist:

a. Control switch in CLOSE
b. No motor thermal overload

Isolation Bypass Valves [2RCS*MOVS8S, 586 58__1

Refer to Figure 6-34

The isolation bypass valves are controlled from Benchboard - Section B.
Switch positions are CLOSE-OPEN with red (open) and green (closed)
indicating lights.

The operation of Isolation Bypass Valve [2ZRCS*MOV585) is described below,
and which is also typical for [2RCS*MOV586 and 587)

Isolation . Bypass Valve [2RCS*MOVS585] will open provided both of the
following conditions are satisfied:

a. Control switch in OPEN
b. No motor thermal electrical protection trip

Iscolation Bypass Valve [2RCS*MOVS585) will close provided both the following
conditions are satisfied:

8. Control switch in CLOSE

L8 ISSUE 1 REV 2




EACILITY DEVIEW OF WRITTEN EXAMiNATION
QUESTION 4,09 (2.2%)
Refer to the attached figure, Axial Flux Difference Limits.
Given each of the following indications, state whether axizl flux difference

(AFD) is being maintained INSIDE or OUTSIDE the target band. BRIEFLY EXPLAIN
your answer. (0.75 each)

POWER AFD AFD AFD AFD

1 EVEL CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL &
&. 75% -14 -12 -13 -17
b. 65% -1 +2 -2 +1
¢. 558 -11 INOPERABLE -15 -11
ANS's 03 (2.25)

a. Inside the target band, (0.50) becausc less than 2 AFD channels are
outside the target band. (0.25)

b, Outside the target band, (0.50) because 2 AFD shannels are outside the
target band, (0.25)

¢, Inside the target band, (0.50) becaus¢ less than 2 AFD charnels are
outside the target band. (0.25)

REFERENCE
BVPS TECHNICAL SPECIFICATIONS, 3/4.2.1
NO ELOs PROVIDED FOR TECH. SPECS.

3.7 3.4 3.5 KA VALUE(S)
001000G005 0010006011 014000A104 (KA'S)
RO_EXAM REVIEW (12-2-87)
4.09.a.¢c The following should also be considered a correct response for fuli
credit:

Inside the target band, because pnone of the AFD values are
outside the target band.




EACILITY REVIEW OF WRITTEN EXAMINATION

QUESTION 4,11 (2.7%) i

a. What is the normal limit for annual nonemergency Whole Body radiation
exposure to an NCO (on shift) i{n accordance with the BVPS Radiation
Control Manual? (0.50)

b. List TWO (2) individuals (by title) who are authorized to INCREASE the
above (part #.) annual nonemergency Whole Body radiation exposure limit.
(1.00)

€. A 20-year old radiation worker (BVPS employee) has received 1 rem during
the current quarcer and has a lifetime accumulated whole body dose of 8.6
Rem (iucluding current quarter exposure). Assuming this worker has a Form
NRC-4 on file, calculate how long (in hours) he could remain in a 250
mrer /hour gamma radiation field without exceeding any noaemergency Whole
Body cxposure limits of 10 CFR 20 or BVPS Radiation Control Manual, SHOW
ALL CALCULATIONS AND ASSUMPTIONS. (1.25)

ANSWER « 11 (2.75)

a. 5 rem (0.50)
b, 1, Senior VP, Nuclear Group
2. VP, Nuclear Group (any 2 @ 0.50 each)
3, Senior Manager, Nurlear Uperations
g, LIMITED BY 5(N-18)=10 rem lifetime whole body limit
(0.50 for correct limit)

10 rem - 8.6 rem = 1400 mrem (0.25 for correct method)

250 mrem/hr = 5.6 hours (0.50 for correct answer)

REFERENCE
BVPS RADIATION CONTROL MANUAL, PP. 6, 7
NO ELOs PROVIDED FOR RAD CON
2.8 KA VALUE(S)
194001K103 ...(KA'S)




The qusstion should be deleted. It is not required knowledge of an
R.D. to be able to state those individuals who may authorize an
increase above an annual Whole Body radiation exposure limit., This
is both an adsinistrative management concern and Radiation Control
Department concern only. However, it must also be noted that the
answer key had omitted an additional correct response to the
question. According to EPP/IP 5.3.D.2.3, the Emergency Director may
also authorize "exposures in excess of normal guide/limits" (i.e.,
non-emergency whole body limit).

(Refer to attached copy of EPP/IP 5.3, p. 2; RCM, Ch. 1, p. 7)



Question Y.l b.

Emergency Exposure Criteria and Control

(
2.0 Precautions

2.1 The provisions of this procedure are applicable only in
actual emergency conditions, and are applicable to BVPS
personnel performing assigned emergency functions and
emergency volunteers (eg.: fireman) if applicable.

2.2 The exposure of personnel during emergency operations shall
be maintained as low as reasonably achievable, and should be
maintained less than the administrative guides established ia
the BVPS Radiation Control Manual (RCM), and/or less than the
Federal radiation exposure standards established in 10
CFR 20.

Administrative means used during normal operations to

minimize personnel «xposure (such as radistion work permits,

radiation clearancas, and ALARA weasures) should remain in

force to the extent consistent wita timely implementatisn of

emergency measuras.
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! posSUre are met,

2:4 Personnel shall not enter any area where dose rates are
unknown or unmeasureable with instruments and dosimetry
immediately available.

2.5 Appropriate dosimetry equipment, which is capable of
measuring the anticipated maximum exposure and type of

radiations, shall be worn.

2.6 Extremity dosimeters shall be worn if anticipated exposure is
greater than about five (5) times that of the whole body.
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CHAPTER |

- STANDARDS AND REQUIREMENTS

Column 1 - Column 2 -
Assumed Assumed
exposure in exposure in
Part of Body rems for rems for
calendar calendar
quarters prior quarters
to Jan. 1, 1961 beginning on
or after
Jan., 1, 1961
Whole body, gonads, active
blood-forming organs,
head and trunk, lens of eye 3 3/4 1 1/4

7) 1f calculation of the individual's accumulated occupational
dose for all periods pridor to January 1,
result higher than the applicable accumulated dose value for
the individual as of that date, ] rems per quarter, the

excess may be disregarded.

Part of Body

Whole Body

Skin of Whole Body

Hands and forearms;
feet and ankles

Mwm‘
an.'ufillt‘ilfw
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y exposur

must supply, in writing, authorfzation for the exposure.
to SAP 23 for guidance and the required forms.)

Indivi

Cumulative
Dose (rems)

Quarterly

1961 yields a

5 (N-18) 3
snes 9.

not authorize unwarranted or unrecessary dose.

..’_
i

Annual
Dose (rems) Dose (rems)
*12
5 30
.75 75

Alsc, the affected individual's enploycr
(Refer

dual exposure guidelines are upper guidance levels and do
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DAILY HEAT BALANCE

eat Balance Calculation Instructions

1. Record the individual loop blowdown flow percentages. Calculate the GPM's for each
loop using the decimal. equivalent of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>