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EXAMINATION REPORT
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Chattanooga, TN 37401
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Examinations administered at Browns Ferry Nuclear Plant, Decatur, Alabama

Chief Examiner:
Siegfried Guenther Date 51gned

Approved by:
Bruce A. Wilson, Section Chief .Date Signed

Summary

Examinations on March 23-30, 1984

Written, oral, and simulator' replacement examinations were administered to ten
SR0s and nine R0s; two SR0s and seven R0s passed these examinations.

Written requalification examinations were administered to nine SR0s and six R0s;
seven SR0s and four R0s passed these examinations. Oral requalification examina-
tions were administered to four S03s and two R0s; all individuals passed these
examinations.
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REPORT DETAILS

1. Persons Examined

SR0 Candidates SR0 Requalification

G. Bradford (W/0) R. B. Abercrombie (W)
D. W. Charles B. E. Baggett (W)
R. L. Dye A. L. Burnette (W)
R. R. Eades J. E. Duke (0)
C. B. Fisher D. O. Elkins (W)
J. C. Hall E. S. Howard (W)
R. F. Hannah (W) R. G. Jones (W)
R. D. Higdon T. G. Jones (W)
J. E. Lamb T. W. Jordan (0)
J. W. Martin (W) J. A. Marbutt (0)

R. H. McDowell (W)
P. L. Walker (W)
J. H. White (0)

R0 Candidates R0 Requalification

D. L. Branam J. W. Allison (W)
G. H. Christopher M. W. Ash (W)
J. E. Dollar M. E. Gann (W)
T. D. Elms R. L. Johnson (0)
J. A. Frost R. V. Johnston (W)
R. E. Harris, Jr. R. O. Miller (W)
P. E. Hillis D. M. Olive (W)
J. Y. Joe, Jr. E. S. Westfield (0)
E. R. Scillian

NOTE: W/0 indicates that only a written and/or oral examination was
administered during this visit.

Other Facility Employees Contacted

G. T. Jones, Plant Superintendent, BFNP (2/ conference call)
J. Swinde'.1, Assistant Plant Superintendent, Operations (2/ conference call)
R. Hunkapillar, Operations Section Supervisor, BFNP (2/ conference call)
R. J. Johnson, Chief, Nuclear Training Branch (2)
L. Sain, Assistant Chief, Nuclear Training Branch (2)
C. H. Noe, Supervisor, Operator Training, NTB (1,2)
N. Catron, Simulator Unit Supervisor (1,2)
D. Connors, Section Supervisor (2)
T. Dexter, BWR Engineering Unit Supervisor (1,2)
R. G. Jones, Training Shift Engineer (2)
A. Champion, Training Shift Engineer (1,2)

|
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N. J. Lewis, Simulator Instructor'(2)'

u J. D. Johnson, Simulator Instructor (1,2)
0 W. D. Dawson, Simulator Instructor (1)

~

J. D. Glover, Shift Engineer (1)
: M. W. . Miller, Shif t Engineer (1)

J. E. Duke, Assistant Shift Engineer (1)
i C. A. Casto, Unit Operator (1)
,

J. R. Fish, Unit Operator (1)
!
'

2. Examiners
'

S. Guenther, NRC, Chief Examiner (1,2)
J. Munro, NRC (1,2)
C. E. Dodd, EG&G (1)
D. E. Hill, EG&G

' J. t. Kvamme, EG&G
R. L. Persons, EG&G

NOTE: (1) Present at exam review,
i (2) Present at exit meeting.

3. Examination Review Meeting;

At the conclusion of the written examinations, license ~ examiners,

: S. Guenther, J. .Munro, C. Dodd, and B. A. Wilson, Chief, Operator Licensing
Section, NRC, Region II, met with facility representatives (identified in
(1) above) to review the written examinations and answer keys (R0/SR0 for

j replacement /requalification).
i

. The following comments were made by the facility reviewers in reference to
i the R0 and SRO replacement examinations. Where' applicable, the comments are
j also referenced to appropriate requalification examination questions

(numbers in parentheses) although they were not specifically addressed byq^
the individuals reviewing those exams.

: a. Question 1.01a - Candidates may use a scaling factor to determine
! "% power" and then calculate the answer.

Resolution It is acceptable for the candidate to convert the-

indicated power to % power by'use of|a scaling factor. However, since-,

i the questien specifically asked for " INDICATED" power, the candidate
must convert his new % power level back to an indicated power levelsto-e

' receive full credit. No change to the answer key is required.

! b. Question .1.04.a (1.3.a) - Critical Qual'ity, boiling length, actual
| power and CPRLIM should be included in the answer key.

Resolution - The question specifically asked for three " measurable core
parameters" necessary for the process computer to calculate MCPR.

| Since critical quality,' boiling length and CPRLIM are not directly
5
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measurab' parameters, they will not be acceptable answers. Actual
power is already included in the answer key under " Power, local power,
flux, or local flux"; no change to the answer key is required.

c. Question 1.07a " Power in the core after a scram" should be added to
the key as an acceptable answer.

Re>olution - This phrase is considered an acceptable equivalent /
substitute for the first segment of the key answer to question 1.07a.
The answer key has been changed accordingly,

d. Question 2.01a (2.1.a) - Loss of the open indication light might not
lead the candidate to understand that the valve is not full open.

Resolution - The intent of the question is to test the candidates'
knowledge of valve / system interlocks related to the loss of open

indication for the RWCU inlet isolation valve (FCV-69-1) and not to
determine if the candidate has an instrument technician's knowledge of
how that valve's position indication is derived. Any candidate who
misinterprets the intent of the question will receive appropriate
credit based upon his assumptions and answer. No change to the answer
key is required. (A post-exam review failed to reveal any misinter-
pretations in the intent of the question.)

e. Question 2.05 (2.4) - Cal. 154 psig; setpoint 142 psig. (i.e. 142 psig
should be an acceptable first stage turbine pressure.)

Resolution - LER 84-014-01, a copy of which is attached to the examina-
tion answer key, and a caution plaque mounted on the EHC panel in the
control room confirm that the actual setpoint for first stage turbine
pressure is 142 psig. The answer key has been changed to accept both
154 psig (per Tech Specs) and 142 psig (actual).

f. Question 2.06d (6.7c) - The HPCI pump may not overspeed, but will go to
its maximum pump capacity and speed. The turbine will only overspeed
if uncoupled.

Resolution - If this malfunction existed when a turbine start signal is
received, then an overspeed would probably occur. If the candidate
assumed an overspeed condition, then he/she would be held liable for
the full answer as stated in the key. A description of- the same
malfunction in the Singer Simulator Malfunction Index states that if
the failure occurred while the pump was operating that it would
increase speed and capacity to maximum but probably would not over-

i speed. Since the question did not specify when the failure occurred,
the answer key has been changed to include the speed / capacity increase
as an acceptable answer.

g. Question 2.07/6.03a&b - The candidates may not provide both parts of
the answer per the key because the question does not specify a two part
answer.

__ - . -
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Resolution - Learning objectives #5 and #6 of BF LP-43, " Automatic,

Depressurization System," require that the candidate know the bases for
the selection of the -114.5" water level and 120-second timer in the
ADS logic. The question requests the candidate to " State the Bases for
each condition" and both parts of each answer are required for a
complete answer. No change to the answer key is warranted,

h. Question 3.01c (3.1c) - The question asks how control rod " position" is
determined while the answer key refers to movement and direction, not
position.

Resolution - Accurate determination of control rod position requires
both direction information from the Rod Movement Control Switch (RMCS)
and movement information from the RMCS timer " settle" function as
specified in RSCS LP-25, page 8. No change to the answer key is
warranted.

f. Question 3.02b (2.3.b./6.2.b) - The answer assumes that the operator
placed the breaker in emergency. Use of the term " backup control
panel" should refer to "MOV Board."

Resolution - LP-44, "RHR System," page 13 indicates that these valves
(24 & 35) have backup control at the remote shutdown pa'nel, a commonly
used synonym for Backup Control Panel (BCP). Physical verification,
however, revealed that their backup controls are not at the BCP but at
the MOV board. The LP should be corrected to reflect the actual plant
condition. The answer key has been changed to allow full credit for a
statement that no control exists for those valves at the BCP.

J. Question 3.04/6.08.a (3.3.a) - With Max Combined Flow at "0", a signal
still goes to the LVG that would allow 50% steam flow or 25% valve
opening.

Resolution - Browns Ferry Transient HXY-16 and documentation provide'd "'
by the facility (BF SMG 147-1.2, p.34 and P248-AL-4985, p. 20A)
substantiate the requested change to the answer key; it has been
changed accordingly.

k. Question 3.07a - The " breakers open" and "no overcurrent lockout" are
two separate requirements.

Resolution - Browns Ferry Diesel Generator LP-38, P.11 identifies
three conditions required to initiate automatic closure of ' the D/G
output breaker. "All other supply breakers open with no overcurrent
lockout" is identified as a single condition. No change to the answer
key is warranted.

.
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1. Question 4.01/7.10 - The first action step would be to verify which
valve is open by checking the acoustic monitor and TR-1-1.

Resolution - Since the question did not specify a valve number,
verification of which relief valve is open could be interpreted by the -

candidate as a valid action step per the procedure. The answer key has
been changed to include that as one of five possible answers, with four
of five required for full credit.

m. Question 4.02(4)/7.03J Failed jet pump flow would decrease if the
failure were due to a jet pump riser failure. The question does not
specify failure mtde.

Resolution - Since the question did not specify a failure mode for the ,
jet pump, the candidate would be free to assume a riser failure. If
he/she specifies riser failure as the assumed failure mode -in his/her
answer, then decrease would be an acceptable answer. The answer key
has been changed accordingly.

n. Question 4.03/7.02b (4.2/7.2b) - The critical speeds for the Unit 2
main turbine (determined by telecon with the Operations Section
Supervisor) are 900 rpm and 1100-1400 rpm. Written documentation will
be provided later.

Resolution - Subsequent research by the facility, documented in a
letter to the NRC, revealed a different critical speed (s) for each
turbine bearing. The speed ranges of 900-1100 rpm and 1365-1415 rpm

! were determined as representative for the Unit 2 turbine and were
i incorporated in the answer key,

o. Question 4.03d/7.02c (4.2/7.2c) - Some candidates may give answer of
"70P" rather than " manual voltage regulator."

Resolution "70P" and "90P" are acceptable equivalents for the manual
and automatic voltage regulators respectively,

p. Question 4.09/7.07b (4.7/7.7b) - Some candidates may give 93*F due to
modifications on the torus temperature monitor not being completed on
Units 2 and 3. Reference BF OI-64, January 12, 1984, page 21.

Resolution - BF 0I-64 (January 12,1984), p. 21 and BF 01-74 (Unit 2,
July 29,1983), p. 8 specify 93*F for initiating torus cooling on
Units 2 and 3. Although the question was in reference to GOI-100-11,
which specifies 95'F for initiation of torus cooling, either answer
will be accepted provided the candidate identifies the unit (s) to which
he is referring,

q. Question 4.10/7.11a - The instruments are set at 100 cpm above back-
ground; any deflection from background would show contamination. It is,

more important to be able to recognize contamination than to memorize
.05 or 300 cpm.

- - -_ -_ _ - _______ _- .
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- Resolution -When nuclear plant operators perform a routine self-frisk,
they should be aware of what meter reading represents the Maximum
Cor.tamination Limit for the skin without having to rely upon an
instrument alarm which has a potential for drift or failure. The
question is within the scope of NUREG 1021, ES-202, paragraph B.4 in
that it concerns radiological control procedures necessary to ensure
personnel protection against the hazards of radiation. No change to
the answer key is warranted.

a ,a

r. Question 5.04d (5.2d) - The answer should be decrease per the same
reference.

Resolution - An error was made in interpretation of the reference
material. Decrease is the correct answer, the key has been changed
accordingly.

s. Question 5.11a&b (5.8a&b) - Candidates may use boiling length changes
in the answer. -

Resolutica - A discussion of . changes in boiling length when answering
i the question may be acceptable depending upon the context in which it

is used. The question will be graded based upon the candidate's
understanding of the concepts involved. No change to the answer key is

,

required.

t. Question 6.04 "APRM not downscale" may be used for companion APRM's
on scale.

,

Resolution "Not Downscale" is an acceptable equivalent for "on< -

scale". The answer key has been changed to accept either term for full.
credit.

u. Question 8.03 - The operators only need to be aware of the limits due,

to planning requirements to exceed these limits. HP would be the
responsible party.

| Resolution - The BFN Accelerated Requalification Program lesson plan on
'

Radiological Control and Safety requires the operators to list from
memory the extreme emergency exposure guidelines (learning objective
#3). No change is warranted.

v. Question 8.08a (8.5.a) - The question may lead to a response of~

permission being received from the SRO or may get response of actions
j to reset PCIS.

Resolution - Standard Practice 12.17 does not address the granting of
the .SR0's permission before resetting the primary containment isola-
tion. The question specifically asked what must be done prior.M
resetting, not what actions are taken to reset the isolation. No
change to the answer key is warranted.

- - _ __ . - _ _ . _ _ _ -.



. .

7

w. Question 8.10b - Reactivity insertion should be included as an
acceptable answer per HLM #7, p. 16.

Resolution - Browns Ferry Hot License Manual, Recirc. System LP #7,
p. 16, supports the requested addition. The answer key has been
changed to include reactivity insertion.

The following comments were made by the facility reviewers in reference
to the R0 and SRO requalification examinations:

aa. Question 2.la - The question does not elicit the response as noted
on the answer key. The question as written does not represent

: need to know information.

Resolution - Refer to comment / resolution (d) above. Additionally,
the question is within the scope of NUREG-1021, ES-202, para-
graph B.2, in that it pertains to the design intent, construction,

i operation, and interrelationships of a system (RWCU) directly
associated with normal nuclear power plant operation. The,.

question is also consistent with the RWCU lesson plan (#13)
learning objective #4, i.e. , " List the pump automatic trips and
their setpoints."

bb. Question 2.2/6.5 - The question does not represent need to know
(long term memorization) information for an R0.

| Resolution - The following requalification lesson plans and
| learning objectives address required operator knowledge regarding
, loss of electrical power to system valves, etc.: HPCI/3&4;
I ADS /3&4; RCIC/3&4; CS/4&5; and RHR/4&5. Five answers to the
! question had, therefore, been previously evaluated as need to know

information by the facility training staff and would have been
sufficient for a full credit answer.

|

cc. Question 2.3.b.2/6.2.b.2 - The question, due to plant terminology,
could elicit an improper response. There are no control switches
on panel 25-32.

Resolution - Refer to comment / resolution (i) above.

dd. Question 2.5b/6.4b - The answer per 0I-66 would be "high alarm."

Resolution In view of the fact that a high alarm / trip will-

already have been actuated when the high-high and triple-high
levels are reached, "High Alarm on either post-treatment radiation
monitor" will be satisfactory for full credit. The answer key has
been changed accordingly.

1

- -



. .

8

4. Exit Meeting

At the conclusion of the examination visit, the examiners met with represen-
tatives of the plant and training center staffs to discuss the results of
the examinations. Those individuals who clearly passed the oral and/or
simulator examinations were identified. Several topics concerning generic
exam performance and the operator licensing process were discussed during
the exit briefing and are summarized as follows:

a. The examiners noted some improvement in the candidates' ability to
apply theoretical concepts to plant operations.

b. The examiners noted that the print index in use in the control room is
falling apart and should be repaired or replaced. (G. Jones, Plant
Superintendent, BFNP, responded that the index had already been
replaced.) Some candidates also continue to have difficulty in
cross-referencing GE to BFNP prints and in locating appropriate
instrumentation prints.

c. The examiners noted that several candidates failed to use procedures
during their simulator examinations. Communication between the RO and
SR0 candidates was also inadequate to keep all examinees aware of
changes in plant status,

d. The chief examiner pointed out difficulties encountered in the
distribution of required reference material to all examiners. Ai

discussion followed concerning the establishment of appropriate
; boundaries for NRC examination questioning,

e. Dr. R. J. Johnson expressed his philosophy on items (c) and (d) above
and proposed possible meetings between TVA and the NRC to discuss the
appropriate use of procedures by plant operators and the establishment -
of more specific boundaries on the field of questioning for NRC
licensing examinations.

f. Dr. R. J. Johnson expressed a desire to have the simulator and oral
examinations evaluated as soon as possible so the results could be
provided to the facility. The chief examiner responded that it would
not be possible to process the simulator and oral results until the
written examinations were graded, but that every effort would be made
to provide complete exam results within thirty days.

g. The cooperation given to the examiners and the effort to ensure a
control room atmosphere conducive to the conduct of oral examinations
was appreciated and noted.

i

|
|

!
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5. Summary

Based upon the operator and senior operators' performance on the written and
oral re:1ualification examinations, as summarized in Enclosure 2, the Browns
Ferry Nuclear Plant 1983 Accelerated Requalification ~ Training Program is
evaluated as satisfactory. The lessons learned as a result of the
November-18, 1983 requalification examination and the actions taken to
strengthen the operator training program have proven effective and should be
applied henceforth to further improve operator knowledge and performance.

Discussions held with members of the BFND training staff in the Region II
Office on March 2, 1984 (Meeting Summary of March 15, 1984 refers), and NRC
correspondence dated February 15, 1984 (Accelerated Requalification Training-

P'ogram) expressed our concerns regarding the shortcomings in the Requalifi-
cuton Training Program learning objectives and the narrow scope of the
material coverec. It is highly recommended that the Tennessee Valley
Authority and B' owns Ferry Nuclear Plant training staffs continue to
Naluate and improve those learning objectives and broaden the scope of

, material coverea. The field of questioning in future requalification
examinations adninistered by the NRC at Browns Ferry (and elsewhere) will
continue tc folluw the guidance of ES-601, paragraph D.3, in that it will be
based primarily on the learning objectives of the facility's requalification
program when the NRC determines-that these objectives encompass the scope of ,

material required by 10 CFR 55, Appendix A.

It was noted that an inordinate number of SRO- candidates failed this
examination (8 of 10) and the June,1983 examination (4 of 6). Addition-
ally, one RO was _noted to have failed this written examination with an
extremely low grade of 55.9 overall. These statistics raise a concern
regarding the validity of Tennessee Valley Authority's certification that

_.
Browns Ferry license applicants have " learned to operate the controls in a
competent 'and safe manner" pursuant to Title 10, Code . of Federal Regula-
tions, Part 55. The NRC intends to examine the Browns Ferry Nuclear Plant|

license applicant certification process during the training program assess-
ment scheduled for. the week of. July 16, 1984.'

.

L..
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TABLE ES-203-1

'

U.S. NUCLEAR REGULATORY COMMISSION
cgg REACIOR OPERATOR REQUALIFICATION EXAMINATION

rd G A cA

Dc tic Facility: Browns Ferry 1, 2, 3
g ,,, g

Ca id Reactor Type: BWR

F.sb Date Administered: March 23, 1984

Examiner: S. Guenther

Candidate:

INSTRUCTIONS TO CANDIDATE:
~

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheets. Points for each
question are indicated in parentheses after the question. The passing
grade requires at least 70% in each category and a final grade of at
least 80%. Examination papers will be picked up six (6) hours after
the examination starts.

% of
Category % of Candidate's Category

Value Total Score Value Category

15.5 25.0 1. Principles of Nuclear Power
Plant Operation, Thermo-
dynamics, Heat Transfer
and Fluid Flow

14.5 23.4 2. Plant Design Including
Safety and Emergency
Systems

16.5 26.6 3. Instruments and Controls

15.5 25.0 4. Procedures - Normal,
Abnormal, Emergency, and
Radiological Control

62.0 TOTALS
.

Final Grade %

All work done on this examination.is my own. I have neither given nor
received aid,

i

Candidate's Signature

- -
.

- - - - -
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION,
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

1.1 Figure 1.1, " Transient Period" illustrates the reactor
period and power response to a rod withdrawal performed while
exactly critical in the source range.

a. Calculate the stable positive period shown on the center
graph assuming a BOL core. Show all assumptions and
calculations. (1.0)

b. Assuming no operator action and the following initial
conditions:

Rx Power 2 E + 4 CPS '

Rx Temperature 281 F
Rx Pressure 35.3 PSIG

What will be the final stable values of reactor power,
pressure, and temperature? Show all assumptions and
calculations. (1.5)

,

1.2 a. The heat load on a coolant system containing two identical,
variable speed, cent. pumps has increased such that twice the
flow is required to remove the neat. If one pump is initially
running at half speed, would it te more efficient to double
the speed of the running pump or to start the second pump at

,

half speed in parallel with the running pump? (.5)
b. Figure 1.2 illustrates two methods of reducing a system's

flow capacity; i.e., by throttling and by pump speed reduction.
State which method is t rferred and give one reason WHY. (1.0)

1.3 a. Since MCPR is not a directly measurable parameter, what
are three (3) measurable core parameters needed by the process
computer to calculate MCPR? (1.0)

b. With regard to MAPPAT,

1. What is the relationship between MAPRAT and MAPLHGR? (.75)
'

2. The process computer prints out a MAPRAT of 1.05. Is
this acceptable? (.5)

3. What physica1 consequence could occur if the MAPRAT
limit is exceeded? (.75)

,

e

~ --
|_
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1.4 For each of the following events, STATE WHICH coefficient of
reactivity would act FIRST to change reactivity. (No explanation
required).

a. Control rod drop at power (.5)
b. SRV opening at power (.5)
c. Loss of shutdown cooling when shutdown (.5)
d. One recirc pump trips while at 50% power (.5)
e. Loss of one feedwater heater (extraction steam isolated) (.5)

1.5 With the plant operating at 100% power, a TURBINE TRIP WITH
BYPASS occurs. Answer the following using the transient information
on attached figure 1.5 and assuming no operator action:

a. Why does feedwater flow initially decrease (AREA 1) and then -

increase sharply (AREA 2)? (1.0)

b. Explain what is happening to total steam flow in AREA 3? (.5)
c. Why is there no fluy spike (AREA 4) cauted by the turbine trip? (.5)

1.6 Answer the following with regard to figure 1.6, which illustrates
xenon reactivity vs power level and time,

a. Mark the vertical axis of the graph in units of % delta k/k
indicating the approximate values of 100% equilibrium AND peak
xenon. (.5)

b. For a scram occurring from 50% equilibrium xenon, how long
after the scram would the peak occur? (Select correct answer) (.5)
1. 7 hours
2. 12 hours
3. 10 hours

c. At approximately 20 hours after the scram the reactor is

restarted and power is returned to 25% until a new equilibrium
xenon level is established. On figure 1.6, draw the xenon
transient response to this power change. (1.0)

,

1.7 HOW and WHY does control rod worth vary for the following changes: (2.0)
a. As moderator temperature increases.

b. As an adjacent rod is inserted.

c. As the rod's axial position inside the core is changed.

:

- -

. .

- . _ - - - - _ . _ . _ - _ _ _ _ _ _ - _ _ - _ - . _ . _ - - _ _ _ _ _ . - - - - _ _ - - - - - - _ - _ _ - - _ - - _ - ______----.-__-____--.__-_-___.--__--___.-_._----._-1 -
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

2.1 a. The plant is operating at high power when a technician
incorrectly lifts a lead resulting in the loss of open

indication of RWCU inlet isolation valve (FCV-69-1). What
two (2) automatic actions, direct or indirect, will result? (1.0)

b. When using the RWCU system for " Hot Blowdown", the blowdown
flow rate must be restricted to avoid exceeding temperature
limitations in two locations. WHAT are these locations and
WHY does hot blowdown cause you to approach their temperature
limits? (1.5)

2.2 During reactor operation at 98% power a loss of 250-VDC Reactor
MOV board A occurs. List five (5) different systems and/or MAJOR -

components that will be affected prior to transferring power, and
describe one way in which each one is affected.

Example: If 250 - VDC Rx MOV C had been lost - RCIC - Loss of
power to condensate pump. (2.5)

2.3 When operating RHR in Shutdown Cooling Mode:

a. What three (3) conditions (including setpoints) will result
in an automatic closure of the 48 valve (S/D cooling suction
inbd. isolation valve)? (1.5)

b. An operator attempts to open the 24 & 35 valves (RHR pump
torus suction) from the following locations:

,1. Control Room

2. Backup Control Panel

IN BOTH CASES EXPLAIN why the valves WILL or WILL NOT open. (1.5)

2.4 Explain the differences between an ATWS recirc pump trip and a
Recirculation Pump Trip (RPT). Include in your explanation
initiation signal (s), all bypasses, and components actuated. (2.5)
Answer on the attached handout table.

2.5 a. Place the following components in proper flow path order. (1.25)

of f gas condenser-

gas reheater-

holdup pipe-

catalytic recombiner-

preheater-

charcoal adsorbers-

. __
,

.

_ . . _ - . . _ _ _ . - _ _ _ - _ _ _ _ _ - _ _ . _ _ _ - - - _ _ - - - . - _ - . - _ . .
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b. The charcoal adsorber bypass valve (113B) is open during
periods of low activity operation. Under what conditions i

.will it automatically close and the adsorber inlet valve
(113A) open? (.75)

2.6 When a scram signal occurs at power, describe IN DETAIL how the
Control Rod Drive and its associated Hydraulic Control Unit
function to insert the control rod. Include which components open,
close, energize, and deenergize, and the motive forces for the entire,

rod travel as a MINIMUM in your answer. (2.0)
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3. INSTRUMENTS AND CONTROLS

3.1 a. The RSC5 enforces Group Notch Control from % rod density
to % reactor power as sensed by .(1.0).

b. f c u u .A u wirs
c,..a zc. A si cas , ,,4 a s.m N.;p .th., ra ,.4,% m, a ,~

What 2 ROD BLOCKS are used to enforce control rod sequences
when in GNC? (1.0)

c. When in GNC with the Sequence Mode Selector (SMS) switch in
normal, how does the RSCS determine control rod position? (1.0)

3.2 a. Assuming all APRM channels are initially operable, what
effect (if any) will manually bypassing APRM channel B have
on BOTH RBM channels? Explain why. (1,0)

|.
-

b. A control rod surrounded by three (3) strings of LPRM's
is selected for movement. How many of the LPRM's could be

, bypassed and/or failed without giving a RBM trip? Explain. (0.5)
|

| 3.3 With the Unit operating a 75% power, an electrical fault causes
i the Maximum Combined Flow setpoint to drop to zero. How will the

following parameters RESPOND after the fault and WHY? Consider
i their response for ONE MINUTE following the fault. Assume NO

OPERATOR ACTION. Attached FIGURE 3.3, EHC Logic, is provided for
reference.

| a. Turbine control valve position (1.0)
b. Bypass valve position (1.0) !

| c. Reactor power & pressure (1.0)

3.4 The plant is operating at 80% power with the FWCS in single
element control and with LT-3-53 selected as the FWCS input. An
instrument technician assigned to perform an instrument calibration
on LT-3-60 mistakenly goes to LT-3-53 and begins opening the,

equalizing valve. Explain WHAT will happen to the plant and WHY;.
,

; answer on the attached handout page and refer to figure 3.4 as
! necessary. (3.0)

NOTE: Limit your answer to the effects on and of FW, FWCS,
RPS, level indicating and. actual vessel level as directed
by the handout.e

3.5 a. GOI 100-3 directs that when LPRM maintenance is of such a
| magnitude that any one APRM is made inoperable, the RPS will

be placed in the SRM non-coincidence scram mode. EXPLAIN what
is meant by "SRM non-coincidence scram mode". Your
discussion should include two (2) significant consequences of
entering that mode of operation. (1.5)

- -
_ .

__ y
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b. TRUE or FALSE

1. The reactor period indication is no longer valid after (.5)
the SRM detectors are withdrawn to their lower stop.

2. An SRM short periou of <30 seconds produces a rod
withdrawal block. (.5)

3.6 Regarding diesel generator Control Circuits:

On Panel 9-23 there are two (2) Backfeed Switches. What 2
automatic actions result when these switches are placed in
BACKFEED and what manual action is then possible? Be specific. (1.5)

3.7 Answer the following with regard to the Process Radiation -

Monitoring System:

a. When the reactor building ventilation exhaust reaches its
trip level of 100 mR/HR five automatic actions are initiated.
List FOUR of these automatic actions. (1.2)

b. List the four process streams which are monitored by the
Liquid Radiation Monitoring System. (0.8)

.

O 96 g
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND '

RADIOLOGICAL CONTROL
1

4.1 01-68 states that Unit 2's recirculation pumps may experience some
speed induced vibration when passing through the critical speed zone
of 1100 to 1200 rpm.

|

| a. What precautions are taken on Unit 2 when passing through (the critical speed zones to minimize vibration problem ? (.75) j
ib. Why are these precautions necessary on Unit 2 but not on i

Units 1 and 37 (.75)

4.2 With regard to 01 47 (Turbine Generator): t
_

a. During turbine startup EXPLAIN WHY you are cautioned not to
operate below 800 rpm for greater than five (5) minutes. (1.0)

! b. The procedure states " critical speeds of the unit must be
.

known by the operating personnel." WHAT are these speeds for !
Unit 2 and WHY is operation at these speeds undesirable? (1.0) ,,

c. After synchronizing, the voltage regulator transfer volt
meter is reading -5 volts. What is actually measured and HOW
is it nulled? (1.0)

1

4.3 In reference to the Cold Startup Section of G01-100-1

a. During the heatup WHAT THREE (3) parameters are required to '

be recorded every 15 minutes? (1.0)
b. List 3 of 4 action steps required prior to transferring the

mode switch to RUN. Include required and/or expected parameter
values in your list. (1.5)

NOTE: ACTION STEPS MAY HAVE MULTIPLE ACTION AND/OR CHECKS

| 4.4 In response to GOI 100-12, Normal Shutdown fron Power:

| a. If the RSCS is found inoperable at 15% reactor power during i

the shutdown, WHAT must be done? (0,5)

b. With the unit in cold shutdown and the reactor pressure
vessel (RPV) head torqued. WHAT are TWO indications of
reactor vessel water stratification, OTHER THAN indication
of pressure on the RPV7 (2.0)

c. WHAT is the moderator temperature range which must be
maintained during cold shutdown? (0,5)

.

*- ama
.
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4.5 Regarding E01-36, Loss of Coolant Accident Inside Drywell: !

a. WHAT TWO (2) criteria are to be used to determine the
difference between excessive primary coolant leakage and a t

loss of coolant accident (LOCA)? (1.0) i

b. When attempting to locate And isolate the break, the
procedure cautions the operator to ensure sufficient reactor :
coolant inventory to keep the core covered before isolating a !
line break. WHY is this caution necessary? (1,0)

i

4.6 According to E01-41, Methods of Water Makeup to the Reactor, WHAT |
are FOUR (4) plant systems which can be used to supply HIGH pres.ure i
water makeup to the reactor with NO NUCLEAR STEAM AVAILABLE7 (2.0)

..

4.7 Answer the following regarding the operator actions of G01-100-11
for a REACTOR SCRAM with MS!V s closed:

a. WHY is it preferable to manually operate the MSRVs to control I

rea: tor pressure rather than allowing them to cycle on their
own? (1.0) [

b. At WHAT torus temperature is it necessary to place an RHR i
loop in torus cooling? (0,5) i

!
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50UAT!ON SHEET
.

\ f = ma v = s/t Cycle efficiency = (Net work
cut)/(Energy in),

2'

w = mg s = V t + 1/2 ato .,

[ = m0" *

XE = 1/2 mv a = (Vf - V,)/t A = IN A=Ae'*g

PE = mgn

Vf = V, + at * = e/t 1.= tn2/tl/2 = 0.693/t1/2
1/2*N * U *U7 N2 t-y , ,.p n0A= [(t1/2) * I*b}34

t.E = 931 m - .

m=V Ao -Ixav I=Ieo
. .

Q = mCpat

6 = UAa T I=Ie'*
n

Pwe = W ah I=I 10~*/ M
f o

TVL = 1.3/u

P = P 10 .r(t)
su HVL = -0.593/u

O,
P = P e'j*

,

n
SUR = 25.06/T SCR = S/(1 - K,ff)

CR = S/(1 - K,ffx)x
SUR = 25a/ r + (s - o)T CR (1 - Kgfj) = CR II - #df2)j 2

3

T = (i=/a) + [(s - cy Io] M = 1/(1 - Kgf) = CR /CR,< j
T = 1/(o - 8) M = (1 - X,ff,)/(1 - K,ffj).
T = (3 - o)/(Io) SCM = { -X,ff)/Kgf

r

o = (Xeff-1)/Kdf " IKdf gf/X 1= 10 se:cnds-
.

I = 0.1 secenas*I
,

o = [(I'/(T Kgf)] + [T,ff (1 + IT)]/

Idjj=Id
P = (:sV)/(3 x 1010) g;g] 2 ,2 2yg

2
2

I = cN R/hr = (0.5 CE)/d (me ers)
R/hr = 6 CE/c2 (feet)

.

Water Parameters Miscellaneous C:nversiens

*,. I gal. = E.2 5 lem. I curie = 3.7 x 1010:33
^

Igaj.=3.78littrs 1 kg = 2.21 1cm ;
'

I f t- = 7.28 g al . I nc = 2.54 x 103 5tu/nr I

Density = 62.0 lbg/f t3 1 e = 3.41 x 100 5:u/hr |
Censity = 1 :m/c9 lin = 2.54 cm ;

Heat of vaccrization = 970 5tu/ lcm *F = 9/5'C + 32 i

Heat of fusion = 114 B:u/ltm . *C = 5/9 (*F-32)
1 A*a = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
I ft. H O = 0.4335 lbf/in.
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION,
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS

1.1 a. Using: T= Sp
1xp

Assuming: 6 = .0071
1 = 0.08/sec b b * O *\ /5':-
T = (.0071) (.00124)

(.08/sec) (.00124) *%Mh
T = .00586 sec = 59.07 sec

.0000992 (1.0)

b. * Power will stabilize at about 0.1% to 1.0% [.5]

* Assuming moderator coefficient of -1 E -4 delta k/k/F
[.2] then a 12.4 F temperature increase will cancel the
+0.00124 delta k/k added by the rod withdrawal giving a
final temperature of 293.4 F.[.3]

* Interpolating in the steam tables, 293.4 F equates to Psat
of 60.7 PSIA [.25] which when converted to gage pressure
equals 46 PSIG [.25]. (1.5)

Reference: BFN Reactor Theory Requalification LP, Objectives 14,
16, 17, Problems 14.a; BFN Reactor Physics Review, page 29, Figure 28.

1.2 a. Running the two pumps in parallel at half speed is more
efficient. (.5)

; b. Reducing pump speed is preferred [.5] because it does
not-increase system head loss OR less pump head must be
developed OR less power is wasted [0.5]. m Mo tt. M A sfkm (1.0)

owak
Reference: BFN Char. of Cent Pumps Requalification LP, Objective 6

1.3 a. - Power, Lacal power, Flux, or Local flux
- Flow
- Pressure
- Inlet subcooling

(3 of 4 req. (a 0.333 each) (1.0)

b. 1. MAPRAT is the ratio of MAPLHGR (act) to MAPLHGR (LCO). [0.75]
2. NO [0.5]
3. The clad temperature can exceed 2200 degree F during a DBA

LOCA. [0.75] -(2.0)

Reference: BRF Plant Performance 10.2
'

BRF Requalification BWR Thermal Hyd. Review pg. 22-25 & 31-33

;

1

|
|

_



, .

2

1.4 a. Doppler or fuel temperature
b. Void
c. Moderate temperature
d. Void
e. Moderate Temperature

(0.5 each) (2.5)

Reference: BRF Rx Physics Review pg. 31, 39 & 40
BRF Requal Rx Theory pg. 27-30

1.5 a. FWCS cuts back to follow steam flow [.5] and then increases
feed flow in response to low Rx level [.5] (1.0)

b. The BPV's are opening to control pressure. (.5)

c. The scram is anticipatory based on TSV position. (.5)

Reference: BFNP Transient CXY-5

1.6 a. 100% equil. xenon = -3% delta k/k [.25]
100% peak xenon = -4% delta k/k [.25] (.5)

b. The peak would occur at about 7 hours. (.5)
c. See figure 1.6 at the end of the answer key. (1.0)

Reference: BFNP Reactor Theory Requal LP Objective 20

1.7 a. As temperature increases, migr.':fon length increases
exposing the control rod t ;reased thermal neutron

flux, thus rod worth increnssa. [0.67]

b. As an adjacent rod is inserted the remaining rods zone of
control decreases, the rod is exposed to a reduced thermal
flux thus the rod worth will decrease. [0.66]

c. Differential rod worth is greatest as the rod end travels
through the peak axial thermal neutron flux. [0.67] (2.0)

Reference: BRF Rx Physics Review pgs. 35-37

|

;

I
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Reference: BRF Recirc L.P. & Recirc Flow Control L.P.
BRF Requal Recirc L.P. pgs. 14 & 24, Objective 9
Wrq Pbk m phnt EW. Pa*\ , LIA S i- N-o n

2.5 a. preheater
- catalytic recombiner
- off gas condenser
- holdup pipe

gas reheater
- charcoal absorbers (1.25)

b. If either of the two post treatment rad monitors sees a high,
(highhigh,orhighhighhigh) alarm. (.75)

Reference: BFNP Off-Gas System LP, Objectives 2,4
SF ot -u u

2.6 A scram signal deenergizes the scram pilot valves [0.33], venting
air from the scram inlet and outlet valves, allowing them to open
[0.33]. This vents water from the overpiston area of the CRD to
the SDV [0.33] and applies HCU accumulator water to the underpiston
area of the CRD [0.33]. This provides the initial motive force
for the rod [0.33]. As accumulator pressure drops below reactor
$4acenre, a ball check valve in the CRD opens to apply reactor
pressure to the CRD to complete the scram stroke [0.33], (2.0)

Reference: BFNP CRD Hydraulics Lesson Plan
BFNP CRD Rod Blade and Drive Mechanics LP

,

c. - - -
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3. INSTRUMENTS AND CONTROLS |
'

ANSWERS

3.1 a. <50% rod density [0.33] to 30*4 power [0.33] as sensed by
turbine first stage pressure. [0.33] (1,0)

b. When in GNC, rod blocks are enforced which:

1. Prevent any rod in the group fro.n being moved in
opposite direction from the first rod moved. [0.5]

2. Prevent any rod i.. group from being moved >l notch in
direction of first movement. [0.5] (1.0)

c. Rod position is determined by sensing direction in which
the rod movement control switch is moved [0.5] & sensing
RMCS timer settle function. [0.5] (1.0)

Reference: BRF RSCS L.P.

3.2 a. RBM A is not affected [0.5] RBM channel B uses APRM B as
its normal reference input but when the APRM is bypassed
the alternate APRM D is automatically placed in the circuit.
Hence, no adverse effect on either RBM channel [0.5] (1.0)

b. Three (3) [0.25] there are 12 LPRM's, 6 in RBM A & 6 in B.
Must have at least 50% operable / channel; hence 3/ CHANNEL -
6 total [0.25] (0.5)

Reference: BRF RBM L.P.
BRF Requal RBM L.P. Objective 2, 3 & 5 pg. 10, 15-16 & 21

% A ro% h L,f 2sw. oh pdh
3.3 a. The TCV's will close^W [0.5] Thp lVG passNHj @ MCF

signal of{0*4 rather than the signal froTn the pressure
controller. [0.5] (1.0)

b. The BPV's will remain closed through the transient. [0.5]
The MCF summer will send a zero signal to the BPV LVG. [0.5] (1.0)

Reactor power & pressure will rapidly increase following thec.
fault. [0.5] The reactor will scram on High Flux &/OR High
Pressure. Reactor pressure will be controlled by the W s.
[0.5] Tcts (1.0)

>

Reference: BRF EHC L.P.

Trei.A hy -b

8# sm 4 41 - 1. 2. , P. 3 t

P'bt6-ML ttciS>,p tog
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3.4 1. increasing level (.5)
2. FWCS will send sgnal to runback the RFP's ( 5)

I 3. runback and then trip on high level (from LT-3-206 & LT-3-63) (.5)
4. actual level is decreasing (.5)
5. RPS scram on low level from LIS-203 C&D o e. Nu u d => rr=e h.-i(.5)
6. LITS-3-46A decreases (.167)

LITS-3-52 stays same (.167)
LITS-3-46B decreases (.167)

Reference: BFNP FWCS & Inst. LP's
I & E Notice 81-25

3.5 a. 1. Any single SRM, IRM, or APRM trip will result in a trip
of both RPS channels, (i.e., a full scram)

2. The SRM high high trip (5 E + 5 CPS) becomes functional.(.75 ea/1.5)

b. 1. False (.5)
2. False (.5)

Reference: BFNP RPS Li', P21, Objective 4
BFNP SRM LP, P24, Objective 2
GOI 100-3, P10

3.6 a. Placing these switches in Backfeed will trip and lockout
the normal and alternate supply breakers on the associated
Uni; board [0.75] and allow closing of the ia'r Soard to
shutdown bus breakers for backfeed operations. t0.75] (1.5)

Reference: BRF Requal Diese en. L.P.

3.7 a. 1. Isolates Rx Bldg and refueling zone ventilation system
2. Starts the SBGTS
3. Closes the Primary Containment Purge and vent valves
4 Isolates the control bay ventilation
5. Starts CREV. (4 of 5 0 .3 ea/1.2)

b. 1. RHRSW
2. RCW
3. RBCCW
4. RADWASTE (.2 ea/.8)

Reference: BFNP Process Rad Mon LP, P 26, 20-22

<

, ,- -..
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND
RADIOLOGICAL CONTROL

ANSWER

4.1 a. (Place the loop flow controllers in manual and) maintain a
6-8*e speed differential until pump speeds are past the critical
speed zones. (.75)

4

b. Unit 2 recirc. pipe inspections showed indications of fatigue
induced cracks on some (sweepolet-to-manifold) welds. (.75)

Reference: BFNP 01-68, P3, 23, ATTACHMENT B

4.2 a. Operation at low speed may result in large rotor bows being
generated by rubbing with no indication of high vibration from
the turbine supervisory instruments. on. - Lw wea, Ww 4 b4 (1.0) h p
%-woo mA WS- wis- % 512 * 5 V 4 4 W A M leat n y W d ng 4.4

b. car :r Ur.it 2 criticd :gc h. [0.5] Operation at critical '~*- c .rn3C M o-crO *La pesM.)speed would be to operate at the point of maximum vibration.
[0.5] (1.0)cr.l.Q

c. ThetransfervoltmeterreadsthedifferencebetweentheAuto(6oel
and Manual voltage regulator outputs. [0.5] By adjusting the
manual voltage regulator the meter is nulled. [0.5] (1.0)3

bor)
BRF Turbine Generator OI 47 j GFWP ma.. mQ LP ,df.y

Reference:
Lehr b Gn 6 %W gM (% Cc. ( Q

4.3 a. Parameters

1. Steam dome pressure [0.33]
2. Reactor bottom head drain temperature [0.33]
3. Recirc loJo A & B temperature [0.33] (1,0)
a4. AcharnW Tamushrt

CleckMoNYrDsf7to RIN:
'

b.

1. APRMs >5% & <12%
2. Inboard and outboard MSIVs open
3. Condenser vacuum >24" Hg vacuum, and condenser A, B, & C

low vacuum annunciators cleared
4. Reactor pressure >850 PSIG and low reactor pressure

annunciators cleared

(3 of 4 required at 0.5 tch) (1.5)

Reference: BRF G01-100-1, & BRF Q&A 5-4 & 5-127
W % . w .fsr - su n.gf.,,v.n4 |4.4 a. Manually scram the reactor. (0.5)

b. Temperature differential of >50 F between bottom vessel I
head and "A" FW sparger when moderate is >150 F.

i
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* Temperature differential of >75 F between bottom vessel
and "A" FW sparger when moderate is <150 F.

* FW sparger temperature of >200 F on either "A" or "B" FW

sparger when recire. pumps and shutdown cooling are 00S.

(2 of 3 at 1.0 eac,h) (2.0)

c. Between 180 degrees F and 200 degrees F (.5)

References: BF GOI 100-12, pp. 1, 7, & 14
BFNP Requal Lesson Plan, "G01-100-12," (Objectives 1,

3 & 4).

4.5 a. A break large enough to result in a reactor scram on High
Drywell Pressure [0.5] or Low Reactor Water Level [0.5]. (1,0)

b. Isolation of line breaks may cause reactor pressure to
increase rapidly [0.5] resulting in level shrink uncovering
the core. [0.5] (1.0)

Reference: BFNP Requal Lesson Plan, "E01-36" (Objective 1 & 4)

4.6 ' CRD
* SLC
* RCIC
* HPCI (0.5 each) (2.0)

i

i Reference: BF E0I-41, pp. 1 & 2
' BFNP Requal Lesson Plan, "E01-41" (Objective 1).

j 4.7 a. To sequence the opening order per the MSRV position chart in
order to minimize torus hot spots. (1.0).

b. >95 F. 6 w h 6 , rq3cr 4 m.s2{=> (i. h H A wo?,) (0.5)
Reference: BF GOI-100-11, pp. 5-7.

6F cnt -1+ , r- t
SF 01 -bM ,fil

,
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND THERMODYNAMICS

5.1 Assume the reactor is shutdown with a shutdown margin of 1.8%. If
the control rods are withdrawn until the count rate increased by a
factor of 20 with the reactor still subcritical, WHAT is the new
K-eff? SHOW ALL WORK. (2.0)

5.2 The tabulation below illustrates REACTIVITY COEFFICIENT VARIATIONS
due to increases in several core parameters. PLACE ARROWS in the
squares labeled (a) through (1) indicating how the ABSOLUTE VALUE
of that coefficient varies if the indicated parameter is increased. (1.80)

"C6EE iEEEEfiEE:5ii""I""i"- F"~i""I-" i""I"- i""I""I.
IIModcratarl Cdre i Rod i Feel I Core e

COEFFICICNT 11 Temp. I Voiditis 1 Deres i t y 1 Temp. I Age I

.._______ ....... 11..._.....l.........l...____..l.._._. _.l._........I
11 I (a) I (b) 1 (c) I (d) i

Voad Coef ficierit 11 -> l i i | |
11 I I I I I
ll ..______I____.....l_..___...l.........l._ . _...I...........__..._s

'll (e) 1 I I f (f) I
herjt e at or Teap. II 1 -> I ^ l ^ l 1

0 0s f i a c s e rit 11 1 I I I i
_______....__... _II.......__l........_l._.......l l I

il I (3) 1 1 (h) 1 ( i .5 i
Feel itsperature || ^ l 1 -> I i |

C c c f f z e 2 erit iI I i i I h YI l
........___._.... 81......._.l.........l..__.....l. ..._.. 1.._..._..I

5.3 Regarding the xenon transient following a significant DECREASE in reactor
power from high power operation:

a. HOW will peripheral control rod worth be affected (INCREASE,
DECREASE, REMAIN THE SAME) during the xenon peak? BRIEFLY
EXPLAIN your answer. (1.5)

b. If the decrease in reactor power was from 100% to 50%,
would the new (50% power) equilibrium xenon reactivity-
te MORE THAN, LESS THAN or EQUAL T0 one half the 100%
equilibrium value? (0.5)

5.4 Referring to attached FIGURE 5.4, Operating Map for-Units 2 & 3:

a. WMY does core flow increase with constant recirculation
pump speed from Point 7 to Point 4? (1.0)

b. The APRM Rod Block Monitor Line provides protection from
exceeding WHICH core thermal limit? (0.5)

5.5 With the plant at rated conditions the EHC pressure setpoint
(on the controlling pressure regulator) is lowered to its
minimum value with the DECREASE pushbutton on the 9-7 Panel.
Assuming N0 further operator action, answer the following using
attached FIGURE 5.5:

r

! a. WHY does APRM power gradually decrease in AREA I? (0.5)
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b. WHAT is causing total steam flow to be >130% rated flow
at POINT 27 (0.5)

c. WHY did total feed flow increase to full scale at POINT 37 (0.5)
d. WHAT caused total feed flow to go to zero at POINT 4? (0.5)

e. WHAT is indicated by the oscillations in the wide range
reactor pressure trace (AREA 5)? (0.5)

f. WHY do the peaks in the pressure oscillations occurring
in AREA 5 become farther apart with time? (0.5)

5.6 With regard to the MAPLHGR thermal limit:

a. Briefly, WHAT is the reason, or basis for having a MAPLHGR
thermal limit? (.75)

b. WHICH TWO of the following four parameters affect the
MAPLHGR LIMIT? (0.5)
1. Moderator Temperature
2. Type of fuel
3. Fuel exposure<

4. Reactor pressure
..

O
If an 00-6, Option 4 is selected on the Process Computer,c.
the program provides, among other things, MAPRAT. WHAT is
the relationship between MAPRAT and MAPLHGR? (.75)

5.7 Attached FIGURE 5.7 shows a basic closed loop fluid system with
its head vs. flow plot. The two pumps are identical, single
speed, radial, centrifugal pumps. Initially, assume Pump 1 is
operating to supply flow to Component 1, as shown.

a. WHAT is Point X on the System Head vs. Flow Plot? (0.5)
b. WHICH pump curve, A or B, most accurately show BOTH PUMPS

operating to supply system flow? (0.5)
WHICH WAY, to the LEFT or to the RIGHT, would the Systemc.
Curve shift if Componert 2 was valved into the system, in
addition to Component I? (0.5) !

5.8 Answer the following regarding transient effects on core
;

boiling heat transfer when operating at power? I

a. Briefly EXPLAIN the immediate (instantaneous) effect of
a sudden core flow INCREASE on the amount of NUCLEATE
boiling at the clad surface. (1.0) '

SECTION 5 CONTINUED ON NEXT PAGE
.
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b. A sudden flow (INCREASE, DECREASE) in the core could
cause film boiling. Choose the correct answer and briefly
JUSTIFY your choice. (0.7)

,
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6. PLANT SYSTEMS DESIGN, CONTROL AND INSTRUMENTATION

6.1 The plant is operating at 80% power with the FWCS in single
element control and with LT-3-53 selected as the FWCS input. An
instrument technician assigned to perform an instrument calibration
on LT-3-60 mistakenly goes to LT-3-53 and begins opening the
equalizing valve. Explain WHAT will happen to the plant and WHY;
answer on the attached handout page and refer to figure 3.4 as
necessa ry. (3.0)

NOTE: Limit your answer to the effects on and of FW, FWCS,
RPS, level indicating and actual vessel level as directed
by the handout.

6.2 When operating RHR in Shutdown Cooling Mode:

a. What three (3) conditions (including setpoints) will result
in an automatic closure of the 48 valve (S/D cooling suction
inbd. isolation valve)? (1.5)

b. An operator attempts to open the 24 & 35 valves (RHR pump
torus suction) from the following locations:

1. Control Room

2. Backup Control Panel

IN BOTH CASES EXPLAIN why the valves WILL or WILL NOT open. (1.5)
6.3 a. GOI 100-3 directs that when LPRM maintenance is of such a

"

magnitude that any one APRM is made inoperable, the RPS will
be placed in the SRM non-coincidence scram mode. EXPLAIN what
is meant by "SRM non-coincidence scram mode". Your
discussion should include two (2) significant consequences of
entering that mode of operation. (1.5)

b. TRUE or FALSE

1. The reactor period indication is no longer valid after (.5)
the SRM detectors are withdrawn to their lower stop.

2. An SRM short period of <30 seconds produces a rod
withdrawal block. (.5)

!
1

!

l

|
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6.4 a. Place the following components in proper flow path order. (1.25)

off gas condenser-

gas reheater-

holdup pipe-

- catalytic ~ recombiner
preheater-

charcoal adsorbers-

b. The charcoal adsorber bypass valve (113B) is open during
periods of low activity operation. Under what conditions
will it automatically close and the adsorber inlet valve
(113A) open? (.75)

6.5 During reactor operation at 98% power a loss of 250-VDC Reactor
MOV board A occurs. List five (5) different systems and/or MAJOR
components that will be affected prior to transferring power, and
describe one way in which each one is affected.

Example: If 250 - VDC Rx MOV C had been lost - RCIC - Loss of
'

power to condensate pump. (2.5)

6.6 a. Assuming all APRM channels are initially operable, what
effect (if any) will manually bypassing APRM channel B have
on BOTH RBM channels? Explain why. (1.0)

b. A control rod surrounded by three (3) strings of LPRM's
is selected for movement. How many of the LPRM's could be
bypassed and/or failed without giving a RBM trip? Explain. (0.5)

6.7 With regard to the High Pressure Coolant Injection (HPCI) System:

a. WHAT would be of immediate concern if the HPCI minimum flow
control valve FAILED TO SHUT following a HPCI turbine trip? (1.0)

b. -With the system in " standby," HOW is the pump discharge
piping maintained full of water? _ (1.0)

c. DESCRIBE the response of the HPCI system IF the HPCI pump
discharge flow element output signal to the HPCI flow
controller failed to a zero output, following a valid
automatic HPCI initiation. (1.0)

. _
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND RADIOLOGICAL CONTROL
_

7.1 01-68 states that Unit 2's recirculation pumps may experience some
speed induced vibration when passing through the critical speed zone
of 1100 to 1200 rpm.

a. What precautions are taken on Unit 2 when passing through
the critical speed zones to minimize vibration problems? (.75)

b. Why are these precautions necessary on Unit 2 but not on
Units I and 3? (.75)

7.2 With regard to 0I 47 (Turbine Generator):

a. During turbine startup, EXPLAIN WHY you are cautioned not to
operate below 800 rpm for greater than five (5) minutes. (1.0)

b. The procedure states " critical speeds of the unit must be
known by the operating personnel." WHAT are these speeds for
Unit 2 and WHY is operation at these speeds undesirable? (1,0)

c. After synchronizing, the voltage regulator transfer volt
meter is reading -5 volts. What is actually measured and HOW
is it nulled? (1.0)

7.3 In reference to the Cold Startup Section of GOI-100-1

a. During the heatup WHAT THREE (3) parameters are required to
be recorded every 15 minutes? (1.0)

b. List 3 of 4 action steps required prior to transferring the
mode switch to RUN. Include required and/or expected parameter
values in your list. (1.5)

NOTE: ACTION STEPS MAY HAVE MULTIPLE ACTION AND/0R CHECKS

7.4 In response to GOI 100-12, Normal Shutdown from Power:

a. If the RSCS is found inoperable at 15% reactor power during
the s6utdown, WHAT must be done? _ (0.5)

b. With the unit in cold shutdown and the reactor pressure
vessel (RPV) nead torqued, WHAT are TWO indications of
reactor vessel water stratification, OTHER THAN indication ;

of pressure on the RPV7 (2.0) |.

c. WHAT is the moderator temperature range which must be
~

naintained during cold shutdown?- (0,5)

|
|
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7.5 Regarding E01-36, Loss of Coolant Accident Inside Drywell:

a. WHAT TWO (2) criteria are to be used to determine the
difference between excessive primary coolant leakage and a
loss of coolant accident (LOCA)? (1.0)

b. When attempting to locate and isolate the break, the
procedure cautions the operator to ensure sufficient reactor,

coolant inventory to keep the core covered before isolating a
line break.- WHY is this caution necessary? (1.0)'

7.6 According to E0I-41, Methods of Water Makeup to the Reactor, WHAT
are FOUR (4) plant systems which can be used to supply HIGH pressure
water makeup to the reactor with NO NUCLEAR STEAM AVAILABLE? (2.0)

7.7 Answer the following regarding the operator actions of GOI-100-114

for a REACTOR SCRAM with MSIV's closed:

a. WHY is it preferable to manually operate the MSRVs to control
reactor pressure rather then allowing them to cycle on their
own? (1.0)

b. At WHAT torus temperature is it necessary to place an RHR
loop in torus cooling? (0.5)

.
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

8.1 Answer the following relative to the applicable Section
Instruction Letter (SIL):

a. According to SIL-45, " Main Steam Isolation Valve Operation,"
WHAT restriction is placed on MSIV operation? (0.5)

b. According to SIL-73, " Medical Treatment, Rescue, and
Evaluation," WHAT are four responsibilities of the Fire
Brigade Leader? (2.0)

8.2 According to the TECHNICAL SPECIFICATIONS for the CONTROL R0D
SYSTEM:

a. WHEN must the RWM be operable? (1.0)

b. Define a limiting control rod pattern? (1.0)
c. WHAT TWO restrictions are placed on rod withdrawal when a

limiting control rod pattern exists? (1.0)

8.3 STATE the POWER TRANSIENT fuel cladding integrity safety limit. (1.5)

8.4 A Surveillance Instruction (SI) CANNOT be completed on the day
it has been scheduled. The Assistant Shift Engineer notes this
in his daily journal and completes a Form BF-49, " Data Cever
Sheet for Surveillance Instructions Not Performed."

According to SIL-29, " Surveillance Instructions," DESCRIBE the
method used by the control room operating staff to ensure subsequent
shifts are alerted to perform this particular SI at the earliest
opportunity. (2.0)

8.5 Regarding Standard Practice BF 12.17, Administrative Controls
for Plant Operation:

a. WHAT must be done prior to resetting a priiaary containment
isolation? (1.0)

b. Individual systet panel checklists for core cooling systems
must,be reviewed by WHOM? (2 required) (1.0)

c. HOW is the review in Part (b) documented? (0.25)

d. The shift engineer of each shift will review
logs and temporary from the preceding shifts
to ensure that no out-of-normal equipment configurations

. have resulted from application of these procedures.
| FILL IN THE BLANKS. (1.0)

I

i
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8.6 According to SIL-56, Abnormal Voltage Conditions on
Safety-Related Auxiliary Power Systems:

WHAT are the Minimum Voltage Limits on the 4-kV AND 480-V
shutdown boards? (1.0)

8.7 Answer each of the following with regard to RECIRCULATION
PUMP STARTING LIMITATIONS. Be specific,

a. The pump in an idle recirculation loop shall not be
started unless the temperature of the coolant within the
idle and operating recirc loops are within 50 F of each
other. WHY? (1.0)

b. WHAT restriction is placed on the operating recirc pump
speed when restarting an idle recirc pump? WHY? (1.0)

8.8 Following a TIP Trace, the "C" TIP Ball valve did not auto
close. The TIP machine requires extra jogging to close this
valve due to a sticking "in-shield" limit switch. The Ball
valve is presert'.y closed. Is Primary Containment Integrity
satisfactory? If so, WHY? If not, WHY NOT and HOW can it be
made satisfactory? (1,0)
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EQUAT!0N SHEET

f = ma v = s/t Cycle efficiency = (Net work'

cut)/(Energy in)
s

w = mg s = V t + 1/2 at'os
[ = mc' *

KE = 1/2 mv a = (Vf - V,)/t A = 13 A=Ae"*o

PE = mgn

Vf = V, + at * = e/t 1= tn2/t1/2 = 0.693/t1/2
2 t eff = [(ty,)(ts)]

W = v :P nD I/2-

A= [(t1/2) * It Il4 b

tI = 931 :.m - -

m=V Ao , -Ixg ,

O
. .

Q = mCp at

6 = UAa 7 I=Ie"*g

I = I,10-*/ MFwe = W ah
f

TVL = 1.3/u

P = P IO "#III HVL = -0.593/uS

o,
P = P e','

o
SUR = 25.06/T SCR = S/(1 - K,ff)

CR, = S/(1 - K,ffx)
CR (1 - K,ffj) = CR II ~ keff2)SUR = 25a/t= + (s - o)T j 2

T = ( t=/c ) + [(3 - o V Io ] M = 1/(1 - K . ,,) = CR /CR
1 ow

T = t/(o - a) M = (1 - K,ff,)/(1 - K,ffj)
T = (a - o)/(Io) SCM = (1 - K,r,. )/K,r-,.a .

1" = 10 sec:neso = (K ,ff-1)/K ,ff = :X ,ff/K,ff.

I = 0.1 sec:nos~I

o = ((1'/(? K,ff)] + [I,ff (1 + IT)3/

Id
I dj =2 ,2 2j

P = (:sV)/(3 x 1010) I d) y2g
2

I = :N R/hr = (0.5 CE)/d (=, 373)
R/hr = 6 CE/d2 (feet) ,

Water Parameters Miscellaneeus C:nversiens

1, 1 gal. = 2.3 5 lem. I curie = 3.7 x 1010 5

1ga].=3.78littrs 1 kg = 2.21 icm _,'

1 ft = 7.23 cal. I no = 2.52 x 10f stu/hr
Density = 62.4 les/ft3 I w = 3.*1 x 100 5:u/hr
Density = 1 ;m/c9 lin = 2.5a cm
Heat of vascri:ation = 970 5:u/itm *F = 9/5*C - 32
Heat of fusion = lu Stu/ltm *C = 5/9 (*F-32)
1 Atm = 14.7 pst = 29.9 in. Ho. 1 BTU = 778 ft-lbf~

I ft. H O = 0.4335 lbf/in.
2
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND THERMODYNAMICS

ANSWERS

5.1 Reactivity (dK/K) = -1.8% (0.25)

1 = .982 (0.5)Initial Keff = 1 =

1 - dK/K 1 + 0.018

20 = Final Count Rate (CR-f)/ Initial Count Rate (CR-i), and

CR = S _ (0.5)
1 - K-eff

Substituting,

20 = CR-f = S/1 - K[f] = 1 - K[1] = (1 - 0.982)
CR-1 S/1 - K[1] 1 - K[f] (1 - K[f]) (0.5)

where: S -- Source Strength
K[1] -- Initial K-eff
K[f] -- Final K eff

Therefore,

20(1 - K[f]) = 0.018, and K[f] = 1 - (0.018/20) = .999 (0.25)

Reference

BFNP Hot Lic. LP #1, PP 22 & 23; OBJ #17
BFNP Requal. LP, "Rx Theory" pp. 20 & 21; OBJ 12,15

5.2 a. Incr.ases, (Page 40 and Figure 47)
b. Increases, (Page 40 and Figure 48)
c. Increases, (Page 40),

d. l=;.;;;, (Page 40 and Figure 48) Ikrue - Inc.ma akqh g R4. ,
e. Increases, (Page 31 and Figure 30) g% 4 yg _,
f. Decreases, (Page 32 and Figure 32)
g. Increases, (Page 39 and Figure 45)
h. Decreases, (Page 39 and Figure 44)
1. Increases, (Page 39 and Figure 46) ,

(0.2 each) (1.8)

Reference:

BFNP Hot License Lesson Plan 1, pages per answer.
BFNP Requal Lesson Plan, " Reactor Theory," Figure 11, p. 47
(Objective 18).

,
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5.3 a. Peripheral rod worth will increase [0.3] because the highest
xenon concentration will be in the center of the core [0.3]4

where the highest flux existed previously [0.3]. This will
suppress the flux in the center of the core [0.3] and increase
the flux in the area of the peripheral rods, (thereby
increasing their worth). [0.3] (1.5)

b. More than one half the value at 100*. power, (0.5)

Reference:

BFNP Hot License Lesson Plan 1, p. 46, and BF GOI 100-1, p. 9

5.4 a. As reactor power is decreased from Point 7 tc Point 4
core voiding decreases [0.5] resulting in a decrease in
two phase flow resistance in the core [0.5]. (1.0)

b. Critical Power, CPR, or MCPR. [ (0.5)

L Reference:

BFNP Hot License Lesson Plans No. 8, p.18, & No. 22, p. 27,
and BF GOI 100-1, p. 22.

5.5 a. The decreasing reactor pressure is causing an increase
in core voids. (0.5)

b. Steam flow through the turbine bypass valves. (0,5)

c. The FWCS responding to the rapid decrease in reactor
water level. (0.5)

d. The RFPs ran out of steam following the MSIV closure. (0.5)

e. SRVs lifting to control reactor pressure. (0.5)

f. Less core decay heat. (0.5)

Reference:

BFNP Transient Hxy-12

5.6 a. Minimize fuel damage during a DBA LOCA by limiting the
peak clad temperature (to <2200 F) -OR- limiting bundle,

stored energy. (.75),

b. 2 and 3. (0.5)-

c. MAPRAT = MAPLHGR/LIMLHGR -or- = MAPLHGR/HAPLHGR limit (.75)
-or- = (MAPLHGR) actual /(MAPLHGR) LCO max ,

_ - _ - _ _ _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ - _ - - - _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ - _ - - _
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Reference:

BFNP Thermodynamics, p. 10.2-7, BF GOI 100-5, p. 440, and
BF Unit 1 Tech Specs, pp. 168 & 168A.

BFNP Requal Lesson Plans, " Thermal Hydraulics," pp. 32 & 33, and
" Thermal Limits," p. 5, 6; OBJ 3, 6

5.7 a. System operating point. (0.5)

b. Curve B. (0.5)
.

c. Right. (0.5)

Reference:

BFNP Thermodynamics, pp. 6.1-6, 6.2-4, 6.4-6 & 7.

BFhP Requal Lesson Plan, " Pump Characteristics," Figures 4, 5,
& 6. OBJ 5, 6; Sample Problem (1)

5.8 a. The sudden flow increase causes the clad surface temperature
to decrease [0.33] due to more efficient convection heat
transfer [0.33], decreasing the amount of nucleate boiling
[0.33]. (1.0)

b. Decrease [0.2]. Due to increased clad surface temperature
[0.5]. (0.7)

Reference:

BFNP Thermodynamics, pp. 3.4-3 & 3.4-4.
3

i

,

I

|
i

l
i
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6. PLANT SYSTEMS DESIGN, CONTROL AND INSTRUMENTATION

ANSWERS

6.1 1. increasing level (.5)
2. FWCS will send sgnal to runback the RFP's (.5)
3. runback and then trip on high level (from LT-3-206 & LT-3-63) (.5)
4. actual level is decreasing (.5)
5. RPS scram on low level from LIS-203 C&D oc. %tLT-v Tv n Amm (.5)
6. LITS-3-46A decreases (.167)

LITS-3-52 stays same (.167)
LITS-3-46B decreases (.167)

Reference: BFNP PWCS & Inst. LP's
I & E Notice 81-25

6.2 a. MOV 48 will auto close on the following:

i 1. . Rx Pressure = or > 100 psig [0.5]
2. DW Pressure = or > 2.45 psig [0.5]
3. Rx Water Level = or < 11 inches [0.5] (1.5)

i b. 1. No they will not open [0.25] the valves are interlocked
closed when the 25 & 26 valves are open. [0.5]

2. Yes they will open, [0.25] Automatic logic & Equipment

interlocks are not operable when equip (ment is controlledfrom the backup control panel. [0.5] r< d'*J Beadd (1.5)
os. wot.4 % who A, m.h av&A s.l.Ws % 4kt Mt p E *O

Reference: BRF RHR L.P. pg. 18 and Control Room Abandonment L.P.
BRf Requal RHR L.P. Objective 7, pgs. 11, 12 & 14
uuhA pbo;4% 4 % GX.y

6.3 a. 1. Any single SRM, IRM, or APRM trip will result in a trip
of both RPS channels, (i.e., a full scram)

2. The SRM high high trip (5 E + 5 CPS) becomes functional.(.75 ea/1.5)

b. 1. False (.5
2. False (.5

Reference: BFNP RPS LP, P21, Objective 4
BFNP SRM LP, P24, Objective 2
GOI 100-3, P10

6.4 a. preheater
- catalytic recombiner
- off gas condenser
- holdup pipe

gas reheater
- charcoal absorbers (1.25)
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b. If either of the two post treatment rad monitors sees a high,
{ high high, or high high high) alarm. (.75)

Reference: BFNP Off-Gas System LP, Objectives 2,4
@ ot - \s t,

6.5 (1) HPCI - Loss of power to valves, pumps and Division II logic
(2) CS - System II will not auto initiate if needed
(3) RHR - System II will not auto initiate if needed
(4) RCIC - Loss of Division II logic
(5) MSRV's - Loss of operability & ind. on some valves
(6) Recirc "a" MG loss of emerg. oil pump, loss of speed control and

resulting lockup of its scoop tube
(7) RPS - Loss of backup scram capability

,

(8) MSIV's - The outboard MSIV DC solenoids will deenergize. !

u - b" 4 te b k M v4e /U ^6 h
(5 of 8 required at 0.5 each (2.5)nu - L. v.bo w n.ma (L-v i )c. ,% w % Amw -s

Reference: BRF OI 57 pgs. 75-78 & BRF OC Elec. Dist. LP
BRF Requal ECCS LPs, Obi. 3,4

se a . e.1r3, p~.-\
RBMAisnotYffected[0.5]RBMchannelB'usesAPRMBas6.6 a.
its normal reference input but when the APRM is bypassed
the alternate APRM D is automatically placed in the circuit.
Hence, no adverse effect on either RBM channel [0.5] (1.0)

b. Three (3) [0.25] there are 12 LPRM's, 6 in RBM A & 6 in B.
Must have at least 50% operable / channel; hence 3/ CHANNEL -
6 total [0.25] (0.5)

'

Reference: BRF RBM L.P.
BRF Requal RBM L.P. Objective 2, 3 & 5 pg. 10, 15-16 & 21

6.7 a. Draining the CST to the suppression pool. (1.0)

b. The CST being sufficiently elevated above the HPCI gravity
fills the discharge piping. (1.0)

c. HPCI will start and operate, but it will overspeed due to
low flow feedback. [0.7] After it overpeeds, it will then
reset itself and the sequence of events will be repeated [0.3] (1.0)

cA- %4 d.w e4 cpexw A mas m- see\ DO
Reference:

BFNP Hot License Lesson Plan 42, pg.11,17 - 19, & Figure 1.
BFNP 01-73
BFNP Requal HPCI L.P. Objective 1 & 2, pg. 5, 8
54se T.M -b-In,6 4 6 b l.ph,
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND RADIOLOGICAL CONTROL

ANSWERS

7.1 a. (Place the loop flow controllers in manual and) maintain a
6-8*. speed differential until pump speeds are past the critical
speed zones. (.75)

b. Unit 2 recirc. pipe inspections showed indications of fatigue
induced cracks on some (sweepolet-to-manifold) welds. (.75)

"

Reference: BFNP OI-68, P3, 23, ATTACHMENT B

7.2 a. Operation at low speed may result in large rotor bows being
generated by rubbing with no indication of high vibration from
the turbine supervisory instruments. (1.0

slw w shi.t.mJ kva6) J last shp blad) q odoo 6 h Cbw k naansk.gea. Q
b. -C? r r. Uc.it 2 critic:1 g a a. [0.5] Operation at critical ini.e cas.
/ speed would be to operate at the point of maximum vibration. EM perut dn et l" ' " "'

( 1. 0)' 'A.T }cr. ra ^ d[0.5]6 %T -i+ ti-

c. The transfer voltmeter reads the difference between the Auto (9pP)
and Manual voltage regulator outputs. [0.5] By adjusting the

- manual voltage regulator 3the meter is nulled. [0,5] (1.0)(voe)
Reference: BRF Turbine Generator 0147 ; uer 6., rWP(abdd

6as m aa w rwi LP ,P.*v ; se in..A hAhu
7.3 a. Parameters

1. Steam dome pressure [0.33]
2. Reactor bottom head drain temperature [0.33]
3. Recirc looowbraw p A & B temperature [0.33] (1.0)w e.r mu.

b. C$ecksTri'or"kotMn$bE'tYRkN:

1. APRMs >5% & <12%
2. Inboard and outboard MSIVs open
3. Condenser vacuum $24" Hg vacuum, and condenser A, B, & C

low vacuum annunciators cleared
4. Reactor pressure >850 PSIG and low reactor pressure

annunciators cleared

(3 of 4 required at 0.5 each) (1.5)

Reference:
BRF GOI-100-1,Isr& BRF Q&A 5-4 & 5-127
se u Sp. - 5.v. A ., p. v. a. g

7.4 a. Manually scram the reactor. (0.5)
b. * Temperature differential of >50 F between bottom vessel

head and "A" FW sparger when moderate is >150 F.
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* Temperature differential of >75 F between bottom vessel
and "A" FW sparger when moderate is <150 F.

* PW sparger temperature of >200 F on either "A" or "B" FW
sparger when recire. pumps and shutdown cooling are 005.

(2 of 3 at 1.0 each) (2.0)

c. Between 180 F and 200 F. (0.5)

References: BF GOI 100-12, pp. 1, 7, & 14
BFNP Requal Lesson Plan, "G0I-100-12," (Objectives 1,

3 & 4).

7.5 a. A break large enough to result in a reactor scram on High
Drywell Pressure [0.5] or Low Reactor Water Level [0.5]. (1.0)

b. Isolation of line breaks may cause reactor pressure to
increase rapidly [0.5] resulting in level shrink uncovering
the core. [0.5] (1.0)

Reference: BFNP Requal Lesson Plan, "E01-36" (Objective 1 & 4)

7.6 * CRD
* SLC
* RCIC
* HPCI (0.5 each) (2.0)
Reference: BF E0I-41, pp. 1 & 2

BFNP Requal Lesson Plan, "E01-41" (Objective 1).

7.7 a. To sequence the opening order per the MSRV position chart in
order to minimize torus hot spots. (1.0)

b. >95 F. b h .y 1 7 WF b tro .+ 243 (tac % i ulA) (0.5)
-

3

Reference: BF G0I-100-11, pp. 5-7.
sc c:-w ,P.o

ec- 01 -ws. , P 4

*
.

.
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8. AMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS.

ANSWERS

8.1 a. Do not operate when no steam is flowing through the valves. (0.5)

b. * Proceed to the scene of the emergency.
* Appraise situation.
* Notify the shift engineer of the condition.
* Verify at lease two auxiliary operators are at the

emergency equipment storage room for level II support
(excapt for cooling tower auxiliary).

* Take whatever action necessary to implenent the plan of
corrective actions.

* If auxiliary operators are not available, dispatch an AVO
to the emergency equipment storage room for Level II
support. [4 of 6 at 0.5 each] (2.0)

Reference:

BFNP SILs 45 & 73.

BFNP Requal Lesson Plan, " Discussion of Selected Section
Instruction Letters," (Objectives 1 & 3).

8.2 a. Whenever the reactor is in the startup or run mode below
20% rated thermal power. (1.0)

b. A pattern which results in the core being on a thermal
hydraulic limit (i.e., MCPR or LHGR). (1.0)

c. Both RBM channels must be operable or control rod
withdrawal shall be blocked. (1.0)

Reference:
,

BF TS, pp. 123, 124, & 131.

BFNP Requal Lesson Plan, " Rod Block Monitor System," pp. 23 & 24
(Objective 6). (Applicable to Parts (b) and (c).)

8.3 Each required scram shall be initiated by its expected scram (1.50)
signal [0.5]. The thermal power safety limit shall be assumed'

to be exceeded [0.5] when scram is accomplished by other than the
expected scram signal [0.5].

.

-
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Reference:

BFNP Unit 1 TS, p. 1.1.

BFNP Requal Lesson Plan. " Unit 1 Tech Specs," pp. 3 & 4
(Objective 2.a.2).

o.o

The SI is to be flagged by a marker [&-6&]8].
in the rolodex card8.4

file located on the unit operator's desk [ -Eeeh
cr:cri ; :hift i; r:;; ired te curv:y th; c;rd f'le for :ry
!!; thet hn: beer "grd hy 2 == der [0.55] . AA w4t,ww, m>LA (2.00)

6 . , 4 . p u s ,.
Reference:

BFNP SIL-29.

8.5 a. An evaluation shall be made to ensure that inadvertent
transfer of significant amounts of containment fluids will
not occur upon resetting the isolation. (1.0)

b. The Unit Operator [0.5] and Assistant Shift Engineer [0.5]. (1.0)

c. On tne shift turnover cover sheet. (0.25)

d. Clearance, alterations. (1.0)

Reference:

BFSP 12, 17, pp. 2 & 3.

BFNP Requal Lesson Plan, " Selected Browns Ferry Standard
Practice" (Objectives 6 & 7 for Parts [a] and [d])

3,950 Volts (4-kV)8.6 *
440 Volts (480-V) (0.5 each) (1.0)*

Reference:

BF SIL-56.

BFNP Requal Lesson Plan, " Core Spray System," pp. 9 & 10
(Objective 6).

8.7 a. Prevents a large uncontrolled thermal stress on the pump
casing OR limits cold water reactivity addition OR limits
thermal stress at the reactor vessel nozzles and
and bottom head region. (1.0) .

.

b. Operating pump speed must be reduced to less than 50%
rated speed [0.5] to prevent excessive jet pump riser
vibration [0.5]. (1.0)

.

. . - . _ _ . _ _ - _ _ . - - _ - - _ - - - _ . - - _ _ _ - _ _ _ _ _ . _ . - - _ _ . . _ . _ _ - _ _ _ _ _ . - . _ . _ _ - - _ - - _ - _ - . _ _ - _ - _ . - - - - - . - . _ _ _ . _ - . . _ _ _ . . - _ _ _ - - . _ . . _ _ - _ . - - . . - . - - . - _ _ . _ _ _ . . _ - - - . . . _ _ . _ _ _
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Reference:

BFNP Hot License Lesson Plan No. 7, p. 18, BF 01-68, pp. 2-4,
and TS, p. 216.

.

BF 01-68 p. 3'
,

j

8.8 No, by definition of primary containment integrity the Ball'

f valve must be deactivated in it's isolated position. (l.0)
Reference:;

:

! BF Hot Lic. LP 16
'

BF TS p. 4 :

|
BF Requal LP-PCIS OBJ. #3

|

|

1

l
J

|
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QUESTION 1 01 (2.00)

Three (3) einutes following a reactor scram fr om high powers indicated
reactor power is 75 on range 4 and decreasing.

c. WHAT will INDICATED power De one (1) minute later?
(Show calculationsi (1 0)

b. Explain WHY power decreased at thi s r ate. (1.0)

.

QUESTION 1.02 (2 00)

A variable speed centrifugal pump is operating at 3000 RPMs and is
i pumping 30,000 spe, with a discharge head of 200 pslo. The speed is

now cnanged and the pump has a discharge pressure of 50 psig.
(assues ideal conditions i.e. no head loss.) (SHOW C ALCULATIONS AND
STATE ALL ASSUMPTIONS MADE) (2.0)

i
a. WHAT Is the new pump speed?

1 b. WHAT is the new flow ratet
c. By WHAT rett e has the power requir ement f or the pump changedt

!

4

QUESTION 1.03 (2.00)

Your reactor has just scrammed from extended full power operation.
Ten (10) hours l ater cooldown is complete, and the SOM i s determined
to be 1% dk/k, since all rods did not insert. EXPLAIN the changes to
the SOM AND any possible adverse consequences for the next 20 hours. (2.0) |

1

QUESTION 1 04 (3 00)

Concerning THERMAL LIMITS:

a. Since MCPR i s not 'a directly measurable par amet' rs WHAT are THREEe
(3) measurable core parameters needed by the prbcess computer to
calculate MCPRf (1.0)

b. With regard to MAPRAT. (2.0)
! 1. WHAT is the RELATIONSHIP between MAPRAT E MAPLHGRT

2. The process computer prints out.a MAPRAT of 1.05. Is this
acceptable?

3. WHAT physical consequence could occur if the MAPRAT llelt
is exceeded?

- -
.

. - . - - - -. -.,,n. . , - . , - . . , . , , , . _ , - - - - ~ , , . , - - , , , . ,,n-- , . . , . , . - - , -,..,..,.,,,--,~n- .,
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QUESTION 1 05 (2.50)
4

For each of the f ollowing events, STATE WHICH coefficient of
reactivity would act FIRST to change reactivity.

a. Control roc drop at power (0.5)
b. SRV opening at power (0.5)
c. Loss of shutdown cooling when shutdown (0.5)
a. One recirc pump trips unite at 504 power (0.5)
e. Loss of one feedwater heater (extr action steam isolated) (0.5)

.

QUESTION 1.06 (2 50)

T-S diagrams of real plant cycles show a small amount of " Condensate
Dopression"(Subcooling) In the condenser.

a. HOW & WHY would CYCLE EFFICIENCY be effected if subcooling is i;

DECREASEDT (2.0)i

b. Give one (1) example HOW an operator could INCREASE the amount of
subcooling. (0.51

!

j QUESTION 1.07 (2 00)
i
1 a. WHAT is decay heat and HOW is i t produced! (1 0)

I b. Does this power INDICATE on the Source Range nuclear
instrumentation following a scraaf WH Y o r WHY NO,T 7 (1. 0 )

.

'

:

QUESTION 1.08 (3.00) l

s. Approximately WHAT percentage of neutrons from U-235 are born
,

delayed! (0.5)
b. HdW does the percentage of delayed neutrons produced in the

CORE vary over core life and WHY7 (1.5)
c. HOW do delayed neutrons contribute to the control capability

of a commercial reactorf (1.0)
!

,

~ ~
. .

1
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QUES / ION 1 09 (2.50)

UHAT design feature in the reactor vessel ensures proper flow
distribution' through the core fuel bundles? EXPLAIN what would
happen on a power increase with "NO CHANGE IN RECIRC FLOW" if
tnis f eature wer e ellainated. (2.51

QUESTION 1 10 (1 50)
.

dHY are installed neutron sources no longer required at BFNP during'

reactor star' tups? Your answer should include THREE sources o' source
neutrons currently present at 8FNP. (1.5)

QUESTION 1 11 (2 00)

HOW and WHY does control rod worth vary for the following changess 12.0)

' a. As moderator temperature increases.

b. As an adjacent rod is inserted.

c. As the rod's axial positior. inside the core is changed.

!
,

+

t

,

i

|
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QUESTION 2.01 (7. 50)

a. The plant i s operating at hign power unen a technician incorrectly
lifts a lead resulting i n the loss of open indication of RWCU

i inlet isolation valve (FCV-69-1). WHAT 2 automatic actionss direct
or i r.d i r e c ts will result. (1 0)

b. When using the RWCU system for "Ho t Slowdown" the blowdown fl ow
' rate must De restricted to avoid exceeding temperature limitations,

in two locations. WHAT are these l ocations and WHY does hot blow-
down cause you to approach their temperature l i mi ts ? (1.5)

.

! QUESTION 2 02 (3.00)

di th regard to the RHRSW and EECW sys tems*
_

a. List the RHRSW pumps that are normally assi gned to EECW and which
4160-V shutdown board powers each pump. (1.0)

n. WHAT 2 automatic actions take place i f the RCW pressure at the
inlet to the RSCCW HX's drops to <15 psig? (1 0)

; c. RHRSW cools the RHR HX's. WHICH fluid should be at the greater
pressure? WHY7 (1 0)

i

QUESTION 2 03 (3.00)

During reactor operation at 98% power a loss of the 250-VDC Reactor
MOV board A occurs. LIST 6 systems and/or MAJOR components that will

! ce af f ected prior to transf erring powers and DESCRIBE one way in which
eacn one is affected.
EXAMPLE If 250 - VOC Rx MOV C had been lost - RCIC - Loss of power

i to condensate pump. (3.0)

QUESTION 2 04 (3.00)
i

a. WHEN a scr am signal occurs at power, DESCRIBE IN DETAIL how the
Control Rod Drive and its associated Hydraulla Control Unit function
to insert the control rod. INCLJDE which components opens closes
energizes doenergizes and tne motive forces for the entire rod
tr avel as a MINIMUM in your answer. (2 0)

b. Following the above scram WHEN wi ll the accumulators fully
recharge? WHY7 (1.0)

~ -
_

.
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QUESTION 2 05 (2 50)i

Explain the diff erence between an ATdS recirc pump trip and a
P.ecirculation Pump Trip (RPT). Include in your explanation
initiation signal (s), all bypassess and components actuated. (2.5)

QUESTION 2 06 (3.50)

With regard to the Hlah Pressure Cool ant Injection (HPCI) Systems
.

a. WHICH HPCI isolation signal does NOT seal in (setpoint NOT
required)? (0 5)

b. WHAT would be of immediate concern if the HPCI sinisua flow
control valve FAILED TO SHUT following a HPCI turbine trip? (1 0)

4

c. With the systes 1n "standbye" HOW is the pump discharge
~

piping maintained full of water? (1.0)

4. DESCRIBE the response of the HPCI system IF the HPCI pump
discharge flow element output sigr.al to the HPCI flow
controller failed to a zero outputs following a valid
automatic HPCI initiation. (1 0)

; QUESTION 2.07 (2.00) '

i
'

STATE THE SASES for each of the folGowing conditions required for
ADS (Automatic Depressurization System) initiation.

,

! The -114.5" water level signal. (1.0)a.
i
'

b. The 120 second time delay (l.a., WHY 120 seconds?). (1 0)

i

QUESTION 2 08 (3 00)

With regard to the Main Steam Safety Rollef Valves (SRVs):

a. EXPLAIN HOW/WHY an SRV discharge pipe (tall pipe) could be
damaged due to its vacuum breaker STICKING SHUT during
repeated actuation (llfting) of the SRV7 (1.5)

D. How (INCREASE, DECREASES REMAINS THE SAME) would Drywell
Pressure be expected to respond to an SRV dischar ge line
vacuum or esker STICKING-QPEN during' actuati on of the SRV7

.

Briefly, JUSTIFY your answef. (1 5)

. _ _ , _ . _ _ _ _ _ _ _ _ _ _ _ . _ . . _ . _ . _ _ __ . _ _ _ _ _ _ _. . _ _ . . _ _. _ ___ .
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QUESTION 2.09 (3.00)

Two Core Spray (CS) System alarms (and their associated setpoints)
are listed below. For each, provide the ABNORMAL CONDITION being
indicated by receipt of the alarm in the Control Room AND briefly
EXPLAIN H0d the abnormal condition could prevent the CS System
from accomplishing its design function when required.'

a. Core Spray System Header to Core Plate HIGH dP (with a
setpoint of 2 PSID decreasing). (1.5)

b. High Pressure Valve Leakage Test (with a setpoint of
450 PSIG increasing). (1.5) .

1

i

|

|

- __
_
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QUESTION 3.01 (3.00)

a. The RSCS enforces Group Notch Control from ___=% rod density to
(1.0)reactor power as sensed ay ______._____________________

LaaM4 wut cetasc d nu roh cd s.%e h..,gh , W o <w rd JALi%n m nolds,
b.IhHAT 2 ROD BLOCKS are used to erforce control rod sequencing

when in GHC7 (1 0)

c. WHEN in GNC with the Sequence Mode Selector (SMS) switch in ~

normals HOW does the RSCS determlie control rod position? (1.0)

.

QUESTION 3 02 (3.50)

Operating with RHR in the Shutdown Cooling modes

a. What 3 conditions (including setpoints) will result in an automatic
closure of the 48 valve (S/D cooling suction inbd. I sol ation
valve)? (1.5)

b. An operator attempts to open the 24 & 35 valves (AdR pump tor us
suc ti on ) from the following l ocati ons:
1. Control Room
2. Backup Control Panel

,

IN 80TH CASES EXPLAIN why the valves WILL or WILL NOT open. (1.5)

| c. If the 24 & 35 valves in part b. were to open while in S/D
cooling what would be of immediate concern to the operatorf (0.5)t

QUESTION 3.03 (2.50)

a. L is t three (3) different ways in which one or oath Rod Block
Monitor (RBM) channels is/can be bypassed. (1.0)

b. Assuming all APRM channels are ini tially operantes what ef f ect
(if any) will manually bypassing APRM channel 8'have on BOTH
R8M channels? Explain why. ( 1. 0)

c. A control rod surrounced by three (3) strings of LPRM's i s
selected for movement. How many of the LPRM's could be bypassed
and/or f ailed without giving a RBM trip? Explain. (0.5)

- -
,

_
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QUESTION 3 04 (3.00)

With the Unit operating at 754 power, an electrical fault causes the
Maximum Combined Flow Setpoint to drop to zero. How will the following
PCrameters RESPOND af ter the f a' ult and WHY7 Consider thier response
for DNE MINUTE following the fault. Assume NO OPERATOR ACTION.
Attached FIGURE 7, EHC Logics is provided for reference.

a. Turbine control valve position (1.0)

o. Cypass valve position (1.0)

c. Reactor power & pressure (1 0) -

QUESTION 3.05 (3.00)

The pl ant is operating at 80% power with the Feedwater Control
| System (FWCS) in 3-element control and Channel "A" r eactor level
! detector selected. Ref' erring to attached FIGURE 6, " Reactor Vessel

Level Instrumentation,"~ answer the fo llowing with the rupture shown
in the figure. Assume NO OPERATOR ACTION af ter tne rupture occurs.

a. HOW will the associated control room Indicator respond for
the level transmitter with the rupture (FULL SCALE or
DOWNSCALE)? (0.5)

b. Explain HOW the FWCS will respond to the change in Channel
"A" ind i c at ed level due to the' rupture CPart (a) above3 and
HOW the FWCS response will affect ACTUAL vessel level. (1.5)

c. WHATs if anys automatic actions would you anticipate
occurring in the plant as a result of the ruptured
transmitter line? (1.0)

QUESTION 3 06 (2 00)

: a. WHAT two (2) conditions cause the IRM Hi-Hi Flux scram to be
c yp as s ed? (1.0)

D. TRUE or FALSE The IRM detector wr ong position interlock will
not allow IRM withdrawal prior to placing the mode switch in
run. EXPLAIN your choice. (1 0)

- -
._

.

?
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|

.

QUESTION 3.07 (3.00)

Rogarding diesel generator control ci rcuits*

a. A diesel generator has auto-started on degraded voltage on its
respective 4160 V S/D board. What three (3) condi tions must be
satisfied for the control circuit to close the breaker to the
S/D board? (1.5)

'

b. On Panel 9-23 there are two (2) Backfeed Switches. What 2 auto- '

; matic actions resul t when these sw i tches ar e pl aced in 8ACKFEED
and what manual action is then possiple? Se specific. (1.5)

,

- .:
I
|

QUESTION 3.08 (2.00)

With regard to the Local Power Range Monitors (LPRMs s)*

! a. True or Falso The Trip Roset Pushbutton on the meter (LPRM) on
; the front of'the 9-14 Panel, will reset.LPRM alarms on the
i Full Core Display. (0.5)

b. Describe HOW Uranium depletion in an LPRM detector is compensated
for over detector lifetime. Se Specific (1.5)

'

,

4

QUESTION 3.09 (2.50)

uith regard to the Reacter Recirculation Speed Control Systems

a. Briefly EXPLAIN the purpose of the 75% speed limiter.
Include par ameters and setpo ints which place the limiter
in effect. (1.5)

! D. With the plant operating at 23% power and minisua flows an
j operator inadvertently shifts the M/A transfer station for
i recirc pump " A" fr om " Manual" to " Auto." Assuming NO '

f urther operator action, bri efly EXPLAIN WHAT will happen I

to the speed of "A" recirc pump. Continue your discussion
to the final steady state speed. (1.0)

i

- -
.. .
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QUESTION 4.01 (2.00)

Unit 3 is operating at 1005 power when annunciation of " Auto Blowdown
Roli ef Val ves Open", is received and a drop in main generator MWe is
noted, indicating an o pen r e l i e f v a l v e. in6MF f o u r (4 action steps
Gayl[p you as the operator have taken prior)to torus esperatures
reaching 113 oesrees et, (n- o r s' (2.0)

'

NOTE: ACTION STEPS MAY HAVE MULTIPLE ACTIONS AND/OR CHECKS

- .

i QUESTION 4.02 (2.50)

! Five (5) Indiestions of a f ailed Jet pump per 8F 01-68( Abneraal
Oper ations Section) are' listed below. Indicate on your answer
sheet whether these indications INCRE ASEs DECREASE, OR' REMAIN t

'

APPROXIMATELY THE SAME..
,

1. Reactor power as indicated on the APRM's
2. Core Di f f erenti al pressure

i 3. Core indicated flow
~

4. Failed Jet pump flow
5. F ailed Jet pump loop flew (0.5 ee);

4

!
"

! QUESTION 4.03 (4 00) t

With regard to 01 47 ITurbine Generator)s.

| a. During turbine starture EXPLAIN WHY you are cautioned not to
operate below 800 rpe for greater than five (5) minutes. (1.0)

! b. The procedure states " critical speeds of the unit must be known
by the operating personnel". WHAT are these speeds for Unit 2
and'WHY i s operation at these speeds undesirablet (1.0)

c. Who's permission is needed to manually synchronize the generator
and which synchronizing mark (Red or Green) is usedt. (1 0)

de After synchronizings the voltage r egulator transf er voi t ester
is reading -5 volts. WHAT is actually measured and HOW is it

'

nulled? (1 0)

|

,

gg h
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!

QUESTION 4 04 (2 50) |,

! In ref erence to the Cold Startup section of GOI-100-1:
i:

a. Dur ing the heatup WHAT THREE (3) p arameters are required to'

t be recorded every 15 minutest (1.0)
,

| b. List 3 of 4 action steps required prior to transf erring the mode
switch to RUN. Include required and/or expected parameter valves i

;

in your list. (1.5) !

! !

NOTE: ACTION STEPS MAY HAVE MULTIPLE ACTIONS AND/OR CHECKS .

i

|i

QUESTION 4.05 (3.00)

I !

i In reference to GOI 100-12, Normel Shutdown from Powers
t

:

a. If the RSCS is found inoperable at 155 reactor power during !
i the shutdown, WHAT sust be donet (0.5) !
i

| b. With the unit in cold shutdown and the reaeter pr' essure [
; vessel (RPV) head torqued, WHAT are TWO Indleations of ,

i reactor vessel water stratifications OTHER THAN Indication I

! of pressure on the RPVf (2.0)
4

; c. WHAT is the moderator temperature range which must be !

: esintained during sold shutdownf (0 5)

4

i

QUESTION 4 06 (2 00) .

1.

Regarding EDI-36, Loss of Coolant Accident Inside Drywella

a. WHAT TWO (2) criteria are to be used to determine the
dif f erence between excessive primary coolant leakage and a-

less of coolant accident (LOCAlf (1.0) ,

; o. When attempting to locate and Isolate the breaks the procedure !
cautlens the operater to ensure sufficient reactor coolant !

| Inventory to keep the core covered before isolating a line I

j break. WHY ls this caution necessary? (1.0)
,

&

QUESTION 4.07 (2 00)
,

i

According to E01-41 (Methods of Water Makeup to the Reacter), WHAT
are FOUR (4) plant systems -whleh"-ean...be used to supply HIGH pressure ( b g} i

deter makeup to the reactor with NO NUCLEAR STEAM AVAILABLET

_ - _ . _ . _ _ _ -__,.-_ _ _ _ _. _ __ _ _ _ _ _._. _ . _ _ _ _ _ _ _ _ _ .
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QUESTION 4.08 (3.00)

Other than supervisor notifications WHAT are the SIX (6) Immediate
cperator action steps required by EDI-47 (Fallure of Reactor to Scram
ehen Required or Failure of Control Rods to Fully Insert During
Scraalf (3 0)

NOTE: ACTION STEPS MAY HAVE MULIIPLE ACTIONS AND/OR CHECKS
;

QUESTION 4 09 (2 50) .

|
Answer the following regarding the op erator actions of G01-100-Il |

* (Reactor Scres) for a REACTOR SCRAM WITH MSIVs CLOSE08 |

a. WHY- is it prefernale to manually operate the MSRVs to
control reactor pressure rather than allowing them to cycle
on their own! (1 0)

b. At WHAT tcrus temperature is it necessary to place en AHR
loop in torus cooling? (0.5)

IF MSIVs C ANNOT BE REOPENED
i ,

c. Srleflys HOW tr. HPCI used to control reactor pressure if
it is not required for level controlf (0.5)

d. WHY flee an auxiliary beller if the MSIVs cannot be re-
opened! (0.5)

QUESTION 4 10 (1.50)

When exiting from a controlled zone and performing the required
self frisks

! a. At WHAT instrument meter reading have you exceeded the Maximum
Contaelnation Limit for Skin? (0 75)

b. WHAT would you do if you exceeded the eDove limit? (0 75)

!

!

l

- -
.

;
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EQUATION SHEET

f = ma v = s/t Cycle efficiency = (Net work
cut)/(Energy in)

2s = V t + 1/2 atw = mg a
2

E = mc -

! KE = 1/2 mv a = (Vf - V )/t A = AN A = A e''
a 3

.PE = mgn

Vf*V + at * = e/t x = tn2/t1/2 = 0.693/t1/2o

1/2*N " U *1 "2 #
'

g,y p
-

n0A= [(t1/2} * (t )34 d

c.E = 931 sn -

m = Y,yAo -Ex
,

. .

Q = mCpat
I = I e~"*

''

Q = UAt.T n

Pwr = W ah I=I 10''*/ M
f n

TVL = 1.3/u
sur(t) HVL = -0.693/uP = P 10

0p , p ,t/T-

o
SUR = 25.06/T SCR = S/(1 - K,ff)

CR = S/(1 - K,ffx)x
CR (1 - K,ff)) = G (I - eff2)SUR = 26o/1* + (s - p)T j Z,

T = (1*/a ) + [(a - o V Io] M = 1/(1 - K,ff) = CR /CR,j
T = 1/(o - s) M = (1 - K ,ffa)/(1 - K,ffj)
T = (a - o)/(Is) SDM = ( - K,ff)/K,ff
a = (K ,ff 1)/K ,ff = aK ,ff/K,ff t' = 10 seconds-

I = 0.1 seconds

a = ((1*/(T K,ff)3 + EI,ff (I + II)3 ;/

I d) = I d
P = (raV)/(3 x 1010) I d) 2 =2 2

j
Idj 22 !

2 !
:: = cN R/hr = (0.5 CE)/d (meters)

R/hr = 6 CE/d2 (feet) ,

Water Parameters Miscellaneous Conversions
_

1 gal. = 8.345 lbm. 1 curie = 3.7 x 1GIUdps
1ga].=3.73litars 1 k9 = 2.21 lom

3 Stu/nr1 ft' = 7.48 gal. 1.np * 2.54 x 10
Density = 62.4 lbs/ft3 1 mw = 3.41 x 100 Stu/hr
Density = 1 gm/c f lin = 2.54 cm
Heat of vaporization = 970 Stu/lom *F = 9/5'C + 32
Heat of fusion = 144 Stu/lbm 'C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 STU = 778 ft-lbf
I ft. H O = 0.4335 lbf/in.

2
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ANSWERS -- BRF -- 84/03/23 -- D000, C.

|

ANSWER 1.01 (2.00)

a. Using P= Po e to the t/T then P = 75 e to 60/-80
35 on Range 4 (1.03P= 75 e to -0.75 =

b. On down-power transients, the rate of power change is limited by
the rate of decay of the longest lived precursorssthus retarding
the rate of power decrease.[103

REFERENCE -

BRF Rx Physi cs Review pg. 23624. CED 259
BRF Requal Rx Theory pg. 25&26

.

ANSWER 1 02 (2.00)

using a Capacity is prop. to speeds Pump Head is prop. to speed squareds
and Power prop. to speed cubed. -

Hd2/Hdl = 50/200 =- 1/4.

1/4 Hd prop. speed squared

a. Therefore 1/2 speed 1 = speed 2 = 1500 RPN Co.673

c. 1/2 vol. 1 = 1/2 speed 1 = volume 2 = 15000 gps Co.673

c. P1/P2 = ( speed 1/ speed 2 ) cubed i
i

P2 = (speed 2/ speed 1) cubed X.P1 = (1500/3000) cuhsd X P1 |
1

= 1/8 P1 CO.663

REFERENCE
BRF Pumps & Fluid Flow 6.2 pg. 5 CED 260
BRF pequal Cent. Pumps pg. 5

|

ANSWER 1.03 (2.00)

Since the reactor was shut down.by 15 dk/k as determined at the time
i

of peak Xenons then the SDM will . decr ease as Xenon decays.[1.03 Since |

| Xenon (peak) is greater than the 15 dk/k a reactor restert would
l occur.[1 03 (2.0)

- . _ _
_

,

1
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DOOD, C.ANSWERS -- 8RF -- 84/03/23 --

REFERENCE
BRF Rx Physics Review pg. 43-47- CED 261
BRF Requal Rx Theory pg. 20-32

.

ANSWER 1 04 (3 00)

a.- Powers Local powers Flux, or Local flux
- Flow
- Pr essure
- Inlet subcooling -

(3 of 4 reg. 3 0.333 each) (1.0)

b. 1. MAPRAT is the r atio of MAPLHGR( act) ' to MAPLHGR(LCD).CO.753
2.~NO [0.53
3. The clad temperature can exceed 2200 deg. F during a DBA

LOCA.[0.753 (2.01

REFERENCE
BRF Pl ant Per formance 10.2 i CED 262
BRF Requal 8WR Thermal Hyd.. Review pg. 22-25 & 31-33

ANSWER 1.05 (2.50)
'

a. Doppler or fuel temperature
b. Vold
c. Mcderator temperature
d. Void
o. Moderator temperatiste

(0.5 each) (2.5) ]

)
REFERENCE !
SRF Rx Physics Review pg. 31s 39 6 40 CED 263 '

BRF Requal Rx Theory pg. 27-30

J

~ -
*

,
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|
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|

ANSWER 1.06 (2.50)

a. Cycle efficiency would be increased by a decrease in subcooling.CO.53'

As less heat is rejected to the condensers the returning condensate
r equires less reactor heat to produce steam.[1.53. There fore cycle
efficiency will increase.

b. By decreasing the temp or i ncre asi ng the flow rate of the cooiing
water to the concenser, the operator can directly increase subcooling.
CO.53 -

REFERENCE
BRF Pl ant Performance 5.3 pg. 1 & 7.3 pg. 2 CED 264

ANSWER 1 07 (2 00)

a. Heat produced at some time af ter the fission event [0.53 is decay

heat. git is produced by the radioactive decay of the fi ssion products
C0.53 g, m w,,, , 7,,,,, m ,o c ,, ,,, g ; c , , 3,,q u {og3

b. No.IO.53. The nucl ear instrumentati on Indi cates ne utrons..to.53

REFERENCE
GE Rx Fundamentails NEDO 10806 CED 266

.

1
i

ANSWER 1.08 (3.00)

a. 64% (will accept .6 to .7 %)CO.53
o. DecreasesEO.53 due to 'the producti on of PlutoniumCO.53 which

has a lower del ayed neutr cri f racti on then U-235.CO.53
~

c. Del ayed neutrons incre'ase the aver age' neutron generation time.CO 753
(by a factor of more than 1000) Increasing the control time of
the reactor.CO.253

REFERENCE
SRF Rx Physics Review pg. 24E25 CED 267
SRF Requal Rx Theory pg. 7-11

|

~ ~
._
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ANSWERS -- BRF -- 84/03/23 -- D000, C. )
,

1

ANSWER 1 09 (2.50)

Will accept core orificing OR orif iced fuel support pieces.CO.53
As power incr eases the amount of boiling (two-phase flow) increases.
[0.53 The amount of power generated in a peripheral bundle i s<
(approximately half) that of a center bundi e3 therefore boiling is
greatest in the core center.[0.53 Two-phase flow restricts cooling
water flow due to the boiling acti on.CO.53 This would cause the
higner powered bundles to receive less cooling water, as their higher -

resistance to flow would divert fl ow to lower power fuel bundles
[0.53 starving the higher power nundles.

REFERENCE
dRF Pl ant Per f ormance 9.3 pg. 2 CED 268

; dRF Requal BWR Thermal Hyd. Review pg. 17-20

ANSWER 1 10 (1 50)

After power operations the gamma and deuterlunCO.53 concentrations
are high enough to produce significant numbers of source neutrons,
along with the alpha-oxygen reaction [0.53 and spontaneous fission
of Uranium and Plutonium.CO.53 (1.5)

ALTERNATE ANSWER: Spontaneous fission of Ca-242 [0.53 and Ca-244
(0.53 (for low and high exposure fuel re specti ve l ys
provide sufficient numbers of source neutrons.)

' REFERENCE
BRF Rx Physics Review pg. 4 CED 269

'

!
.

1
j

ANSWER 1.11 (2.00) ;

a. As temperature incr easess migration length increases exposing .

the control rod to increased thermal neutron flux, thus rod |
worth increases.(0.673 )

|
'

0. As an adjacent rod is inserted the remaining rods zone of control I

decreasess the rod is exposed to a reduced thermal flux thus the
rod worth will decrease.CO.663

c. Differential rod worth is greatest as the rod and travels through
the peak axial thermal neutron flux.CO.673

- -
._ .
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ANSWERS - BRF - 84/03/23 - 0000, C.

REFERENCE
BRF Rx Physics Review pg. 35-37- CED 270

.

4

|

|

|

|
|
,

!

i

!

!
t

" -

|
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| |

|

ANSWER 2 01 (2.50),

a. The cleanup recire pumps will tripC0.53 and the hold pumps will
auto start when flow decreases.CO.53

,,

b. To stay within temperature limitations on the F/D inlet [0.53 |
'

! and RBCCW NRHX outlet [0.53 due to discharged water i s unavai lable
to cool the Regen HX. [0.53

REFERENCE
BRF RdCU L.P. pg. 13 & 16 CED 271 -

|

ANSWER 2.02 (3.00)

! a. Pump Power
1. A3 3EA (0.25)
2. 83 C (0.25)
3. C3 3E8 (0.25)

*

4. D3 D (0 251
_

b. The pumps assigned to EECW will au to star t. [0.53 The RBCCW system
FCV's open to send EECW to the R8CCW HXe s.[0.53

c. The RHRSW should be at the greater pressure [0.53 this is to
ensure that any leakagt is intos not out of a radioactive
system.CO.53 OR will accept to pre vent an uncontrolled
radioactive release to the environment.CO.33

REFEPENCE
BRF RHR L.P. pg. 10 & EECW L.P. CED 272

BRF Requal RHR L.P. pg. 10, 23,.24, 26
RHRSW L.P. Objective 2
EECW L.P. Objecti va 1 pg. 1

'
_ __

._,
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ANSWER 2 03 (3 00)
,

1. HPCI - Loss of power to valves, pumps and Division II logi c
2. CS - Systes II alli not auto initiate if needed
3. RHR - System II will not auto initiate if needed
4. RCIC - Loss of Division II l ogi c
5. MSRVe s - Loss of operabili ty E Ind. on some valves 6 05 - %wo xt#. (%c~,m4s

6. Recirc "A" MG t oss of emer s. oi l pump, loss of speed contr ol p..-( a a, s,
and resul ting lockup of its scoop tube +, m, g. .

7. RPS - Loss of Dackup scram capabliity
8. MSIV's - The outboard MSIV DC solenoids wl.1 deenergize. -

(6 of 8 required at 0 5 each)
M bu 4 p+ b cwAA v5 A. A.-

i REFERENCE
i BRF OI 57 pg. 75-78 & BRF DC Elec. Dist. L.P. CED 273

se am % ~^tr .Pn
60: PC 4 ''

'
!

ANSWER 2.04 (3.00)

a. A scram signal deanergizes the scras pliot valvesCo.333, venting
air from the scram inlet and outlet valves, allowing them to
openCo.333. This vents water from the overpiston area of the
CRD to the SDVCO.333 and applies HCU accumulator water to the
underpiston arsa of'the CRDCO.333.. This provides the initial
motive force for~the rodCO.333. As accumulator pressure drops
below reactor pressure, a Dall check valve in the CRD opens to
apply reactor pressure to the CRD to complete the-scram strokeCO.333. .

.

b. Tne accumul ators will not fully recharge until the scram is
r eset.CO.53 Dri ve seat leakage is greater than CRD pump
c ap aci ty. CO.5 3

REFERENCE
BRF CRD Hydraulics L.P. & Control Rod Slade and Drive Mech. CED 277
pg. ld for part b.

- -

_ .
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ANSWERS -- BRF -- 84/03/23 -- DODD, C. !

|
|

~

ANSWER 2.05 (2.50)

The ATWS trip is initiated by reactor pressure reaching 1120 psig
[0.53 and results in a trip of the drive motor breaker. This tri p
cannot be bypassed.[0.53
The RPT is initi ated on TCV f ast closure OR TSV closure.CO.53
The RPT is bypassed automatically by turbine first stage pressure
3 <30% load or 154 psig.CO.53 The Rpt opens two (2) redundant

orsakers between{the MG & recirc pump motor.[0.53

wh Act s-9 sq 1 ps\S :

REFERENCE ..l
SAF Racirc L.P. & Recirc Flow Control L.P. CED 279 )
PL Aege os ouGl E nc. pwL. S t.c.it. Ery - o rq - o f |
BRF Requal Recirc L.P. pg. 14 & 24

ANSWER 2.06 (3.50)

a. Low reactor pressure. (0.5)

b. Dr ai ni ng the CST to the suppressi on pool . (1.0)

c. The CST being sufficiently elevated above the HPCI gravity fills
the discharge piping. (1.0) '

d. HPCI will start and operates but it will overspeed due to low
flow feedback.CO,73 After it overspeeds, it will then reset.
itself and the sequence of avents will be repeated.CO.33 (1 0)

oR - am d.w s M a 4 cg4 4 %,bm seul T. s.G'

REFERENCE
BFNP Hot. License Lesson Plan 42, pg. Ils 17 - 19, & Figure 1. CED 285
SFNP 01-73
SFNP Requal HPCI L.P. Objective 1 & Zs pg. 5, 8

qu 5. ,\& M ab<v.h4 hov phb
i

ANSWER 2.07 (2.00)

a. Depressurizes the reactor vessel in time to allow-fuel cooling
by CS and LPCI systems (0.53 ( f ol l ow ing a LOCA) If the other
makeup systems (feedwaters CRDH, RCICs and HPCI) fall to maintain
vessel level [0 53. (1.0)

b. Long enough so that HPCI has time to start (0.53 and yet not so
long that CS and LPCI are unable to adequately cool the fuel if
HPCI should fall to star t (0.5 3. (1.0)

REFERENCE
BFNP' Hot License Lesson Plan No. 43, _"ADSs" pp. 4 & 5. CED 286 1;.

1
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,

1

DODO, C.ANSWERS -- BRF - 84/03/23 -

BFNP Requal Lesson Plans " ADSs " pp. 5 & 6s (Objective 2.b).

.

ANSWER 2.08 (3.00)

a. Following the SRVe s first actuations the steam in its discharge
line would condense causing a vacuum in the line [0.53. This
would result in suppression pool water being drawn up into the
line CO.53 which could cause overpressurization of the line on

tne next actuation (0.53. @ hew M 'titr'm W 483 (1.5 )J

b. Increases [0.53. The open vacuus creaker provides a diract path
to the drywell for the steam entering the SRV discharge line .

[1.03. (1 5)

REFERENCE
BFNP Hot License Lesson Plan No. 9, p. 5s and NUREG/BR-005/Vol. 5s
No. 4, Power Reactor Events, January 1984, p. 5s " Uncontrolled
Leakage of Reactor Coolant Outside Pr imary Containment - Update from
Vol. 5, No. 1s" (event at Hatch Unit 2 on August 25, 1982). CED 288

i

ANSWER 2.09 (3 00)

a. Indicates possible CS pipe break inside the reactor vessel
(between shroud and vessel wall -- NOT REQUIRED for full credit)
[0.753 wnich could cause CS injection flow to go into the vessel
an nu l us instead of on top of the core [0.753. (1.5)

D. Inoicates leakage back from the r eactor through the testable
cnecx valve and the injection valwe to.753 which could cause
overpressurization and possible rupture of the low pressure
portion of the CS discharge piping [0 753. (1 5)

REFERENCE
8FNP dot License Lesson Plan No. 45, p. 8 and Figure 3. CEO 289

i

i r

I

-
- -

.
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ANSWERS -- BRF -- 84/03/23 -- D000s C.'

1

~

ANSWER 3 01 (3.00)

a. <50% rod density [0.333 to 30% powerCO.333 as sensed by turnine
f ir st stage pressure.(0.33 3

D. When in GNC, rod blocks are enforced whicht i

1. Prevent any rod in the group fr om being moved in opposite
direction from the- first rod moved.CO.53

2. Prevent any rod in group from being moved >l notch in direction
of first movement.[0 53

'

c. Rod position is determined by sensing direction in which the rod i
movement control switch is moved [0.53 & sensing RMCS timer settle '

function.CO.53 |

REFERENCE
BRF RSCS L.P. CED 274

.

.

ANSWER 3.02 (3.50)

a. NOV 48 will auto close on the followings
-

1. Rx Pressur e = or > 100 psi g [0.53
2. DW Pressure = or > 2.45 psig [0.5 3 -
3. Rx Water Level or < 11 inches [0 53=

D. 1. No they will not open.CO.253 The valves are interlocked closed
,

when the 25 E 26 valves are open.CO.53
2. Yes they will open.CO.253 Automatic logic & Equipment interlocks

are not oper abl e when equipment
Mo v % +=w(r o l l e d f r om t he b ac ku p

is con
control panel.CO.53 ( o N ) c.w

i d- id0 bl53 iJ o G'I a A C' 6 '' - -f W#C0- ? ui - (Wh\ <A me,v Fxatd\ E.53 |
| c. A drain path from the reactor to the torus would be estantished.[0 53

|

4 REFERENCE
BRF RHR L.P. p g. 18 & Control Rs. Anandoneet SP BF 2.1 CED 275

BRF Requal RHR L.P. Oojective 7, pg. 11, 12 E 14

h + ch u d.M a h i ch fcc'.\Ag

. .

. 9

_ _ _ . . _.__ ._. ___ ._. _ . _ _ _ _ _ _ . _ _ .__.____-._.____.|



. . _ .

. . .

.

Ac _I511Ru5EMIS_AHD_CQNIEQL1 PAGE 24

ANSWERS -- BRF - 84/03/23 - D000, C.
.

ANSWER 3.03 (2.50)

a. Auto bypassedt 3<30% power.CO.333 Selecting an edge rod.CO.333
,

Manual SP of either RSM with Joystick.CO.333
sio% we.nw i e ROM~

0.u c c a u c c.e_ e.o .~
b. RSM A is not effected.CO.53 RSM channel 8 uses APRM B as its normal

reference input but when the APRM is bypassed the alternate APRM D
Hence, no adverse effectis automatically placed

inthecircuit.k b' *)on either RBM channel.Q Co,i~]
c. (3) CO.25 3 Ther e ar e 12 LPRM8 s, 6 in RBM A &6 in B. Must have .

at least 50% operable /cnannel; hence 3/ CHANNEL - 6 total.CO.253

REFERENCS
SRF RSM L.P. CED 276

BRF Requal RBM L.P. Objective 2, 3 E 5 pg. 10, 15-16 E 21

m o d t 07 N * g t FL N(3.00)ANSWER 3.04
Tc.v 3 g

a. The TGV's will close * !!pCO.53 The#LVG p a s s+*e ttre- MC F s i gn al
of M rather than the signal from the pressure controller.CO.51

So 9
b. The BPVe s will remain closed through the transient.CO.53 The;

MCF summer will send a zero signal to the SPV LVG.CO.53

c. Reactor power & pressure will rapi dly increase following the
fault.CO.53 The reactor will scrae on High Flux E/OR High
Pressure. Reactor pressure will be controlled by t h e SAV4. C O . 5 3

REFERENCE
i BRF EHC L.P. CED 283

W wghA HM *
BF -Snit, 9 7 g, , ,p.11,

PL 6-(4 .egM , p, toA4

.

!

-
.
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ANSWERS -- BRF -- 84/03/23 -- 0000, C.

j
,

!

ANSWER 3.05 (3.00)

a. Full scale. (0.5)

b. (If Part (a) is answered correctly} -- The FWCS detects an'

erroneous high level (Ch. "A") CO.53 which sends a negative
(decrease) signal to the RFP speed controllor' C0.53
resulting in a decreasing actual reactor water level [0.53.

-OR-
(If Part (a) is answered incorrectly} -- Everything opposite of

i

above. (1.5) ..;'

c. 2 out of 3 coincidence (Ch. "A" & "C" failing hl2h due to rupture)
RFP and main turbine trips causing a turbine trip scras.

-

-04-
Low level scram from LIS 203s. (1 0)

REFERENCE
SFNP Hot License Lesson Plan No.12s "Feedwater Level Control," and
Transient EXY-6. CED 290

!
1

| ANSWER 3.06 (2 00)

a. 1. Mode switch in "Run."[0.53
2. Companion APRMs on scale.[0.53

b. False.CO.53 This interlock does not stop detectors only i ni ti ates
a rod block.CO.53 '

REFERE NCE
8FNP Hot License Lesson Plan No. 20s "IRMss" p. 18 & 19 CED 291

1

-
.

9

h

!

|
~ ~

.
.

i
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| ANSWERS -- BRF -- 84/03/23 -- D000, C.

;

J

d

ANSWER 3.07 (3.00)

. a. Breaker closure follows:
1. Diesel 870 rps close permissive signal.CO.53'

| 2. All other supply breakers open with NO overcurrent lockout.CO.53
'

3. Under voltage exists on 4160 V board.CO.53

b. Placing these switches in Backfeed will trip and lockout the normal
and alternate supply breakers on the associated Unit board C0.753
and allow closing of the unit board to snutdown bus breakers for
b ackf eed o per at ions.C O.75 3 -

4

REFERENCE

) BRF Di esel Gen. L.P. pg. 11 & 14 CED 293
:

BRF Requal Diesel 63n. L.P. Oajective F E pg. 22, 25

ANSWER 3.08 (2 00);

: a. False Co.53

'

O. Over LPRM detector lifetime the aspilfler gain potentiometerCO.753
; is used in conjunction witn the 3 range positions'CO.75](LO, MED E

,

HIGH GAIN)
:

REFERENCE
* BRF LPRM L.P. pg. los 11, 13, 17 CED 299

BRF Requal LPRM L.P. pg. 10, 11, 13 E 16

|

| ANSWER 3 09 (2 50) '

; a. Limits recirc pump speed such that the feedwater control system
. can maintain or recover reactor vessel water level upon loss of
1 a reactor feed pump C0 753. ' Limi ts speed when one' or more RFPs

are at <201 rated flow CO.3753 and reactor vessel level is <+27
* inches CO.3753. (1.5)

b. Pump speed will increase to 451 at which time the Master
Controller low speed limitar will ba limiting. (1.0)

REFERENCE
8FNP Lesson Plan No. 8s " Recirculation Flow Control," pp. 5 & 9. CED 320

.

" mn

1
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ANSWER 4.01 i (2.00)
l C.wr e.t 7v .\-\ q A c.c.a s f. o. vw o w . . o n. No 7G t.e.- i ~ L. wmm wv, g s o gtM

_

c
C.h Operate relief valve control switch 2 or 3 t i m e s. Ithfr3-

,

Th Ini tiate suppresslon pool cooling.207ti

94. Change EHC pressure regulator setpoint.EO.53

( h Once determined valve will not close and/or prior to exceeding
110 deg. F torus temperature, reduce reactor power'and uppon ..

Shi f t Supervisors approval manuall y scram the reactor.C+v44

REFERENCE b 5 EN 6 *b N
; SRF 01-1 IV.C 1-5 pg. 6 & 6A CED 280

ANSWER 4.02 (2.50)

1. decreases
2. decreases
3. Increases
,4. increases - ww sqmatcac4m p USUL Faut % 4 57m AM*

5'. remains approx the same or small decrease
*

:

REFERENCE
Browns Ferry 01-68 pg 29 CED 281

,

, oFo Lo. p ww +. \aa sh. Eq sf -o whd.
ANSWER 4.03 (4.00) Abg q ir.A N u Ay a4 .~uc% T ad P"-,

/ oz to.J uc
a. Operation at low speed may result in large rotor bows being 9 ,, g,,9

generated by rubbing with no indication of high vibrati on f rom % g,g 3
the turbine supervisory instruments.[1.03

suo - \w o QR o 9 \3 05 - Wi$
b. CAF on Unit 2 critical Apeeds.[0.53 Operation at critical speed

would be to operate at the point o f maximum vibration.CO.53

c. The Operating Supervisor permission is required.[0.53 and the |
' Green mark is used for manual sync.CO.53. |

1

(M i

de The transf er voltmeter reads the dif f erence between the Auto #G'

Manual Voltage Regulator outputs.CO.53 By adjusting the manual
' voi tage regulstor the meter is nulled.CO.53

(7oP>- _
.

-

- - - . ,m . --ww. w---e ----o---7v-.w-m7+ , - -- i-- w-. , .-r- , , - - - , - - - . , , m n -- mr-- - - wy-y- ,



. _ . . . . ._-

. .

-
.

.

ia__ESQ CEQUEE1_=_HD EB A La._ ARSD Rd&L a._E 5E RGENGI_ A NQ PAGE 28<

EAQ1MLGEICAL_CQNIRQL

ANSW ERS -- BRF - 84/03/23 - DOOD, C.

REFERENCE
BRF Turbine Generator 01 47 CED 282

.

ger A aa w .k M .s2
'

Le g, Cr- EMP
ggf t%.L w rb.a LP .E.4

ANSWER 4.04 (2.50)

a. Parameters:
1. Steam done pressure [0 333
2. Reactor bottom hea d drain temperature (0.333
3. Recirc loop A & B temperatur e C0.333 .

w etMar& %w.44.
ChecMs*dr M tom r N Tr ho b N I#

o.
1. APRMs > 5% & < 125

,

2. Inboard and outboard MSIVs open
3. Condenser vacuum > 24" Hg vacuum, and condenser A, 8, & C

low v'acuum annunciators cleared
. 4. Reactor pressurg > 850 PSIG and low reactor pressure

annunciators c eared

(3 of 4 required at 0 5 each) (1 5)

REFERENCE
'

BRF G01-100-1. & BRF QGA 5-4 & 5-127 CED 284
arne rd. Sp. / sr. . w,4.g f y.g,, A,g

*

.

ANSWER 4.05 (3.00)

a. Manually scram the reactor. (0 5)

b. o Terparature differential of > 50 F between botton vessel head
and "A" FW spar ger whan moderator is > 150 F. -

o Temper ature di f f erential of > 75 F between bottom vessel head
~ and "A" FW sparger when modera tor is < 150 F.

o FW sparger temperature of > 200 F on either "A" or "8" FW
i sparger when recirc. pumps and shutdown cooling are 00S.
1

(2 of 3 at 1.0 each) (2.0)

c. Between 180 F and ~ 200 F. (0.5)

REFE RE NCE
8F GOI 100-12, pp. 1, 7, & 14. CED 294

BFNP Requal Lesson Plan, "GGI-100=12," (Objectives 1, 3, & 4). .

-._ _ .- _ . _ . . _ _ _ _ . . . _ . _ . .- _ _.. . . . _ . . _ _ ._. _ . _ , _ _ _ . . _ - . _ . _ _ _ .
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84/03/23 -- DODDs C. 1ANSWERS -- BRF --

ANSWER 4.06 (2.00)

a. A break large enough to result in a reactor scram on High Drywell
Pr essur e [0.5] or Low Reactor Water Level [0.5]. (1.0)

b. Isolation of line breaks may caus e r eactor pressure to increase
rapidly Co.5] resulting in level shrink uncovering the core.CO.5] (1.0)

REFERENCE ..

BF E01-36, pp. 1 & 5.

BFNP Requal Lesson Plans "EDI-36" (Objectives 1 & 4). CED 295

ANSWER 4.07 (2.00)

o CR0
o SLC
o RCIC
o HPCI (0.5 each)

REFERENCE
8F EDI-41, pp. 1 & 2. CED 296

BFNP Raqual Lesson Plans "EDI-41" (Ob jec ti ve 1).

-

| |
| ;

i

|
- -

_ . .

1

|
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ANSWERS -- BRF -- 84/03/23 -- 0000, C.

; ANSWER 4.08 (3.00)

e If scram does not occur when a scr am setpoint is reached,

i manually scram the reactor. -

o Verify existing condition by mul ti pl e inoications.

'

~e Verify all automatic actions have occurred. If not, place
controls in manual and make correc tive mani pul ati ons. -

.

o Trip recirc pumps.

c Place mode switch in shutdown. Pl ace scran discharge volume high
water level bypass switch to bypass.

o Roset scras (verify scras discnarge vents and drains open) an d
manually scras the reactors reset and repeat if rod motion is
observed until all control rods ar e fully inserted.

(0.5 each)

REFERENCE
BF EDI-47, pp. 1 E 2. CED 297

BFNP Regual Lesson Plan, "E01-47" (Objective 13.

ANSWER 4.09 (2.50)

a. To sequence the opening order per tne MSRV position chart in
order to sinimize torus hot spots. (1.0)

b. > 95 F. w Yi) oT2. YO v '2, UT -%I.g8,u ,;3 w .; (0.5)
'-

For Wu c.Rso
'

c. In test mode with flow to the CST. (0 5)
'

d. To return steam seals and SJAEs to service. (0.5)

REFERENCE
8F G01-100-11, pp. 5-7. CED 298
& c1 - W .P 26,- 65 or N , P 8

,

BFNP Requal Lesson Plans "G01-100-11" (Objective 4, for Part Cd3).'

~
- --

._
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ANSWER 4 10 (1.50)

a. The maxleum reading is 300 cpa whi ch i s equal to the limit of
0.05 orad /hr.Co.753 "-

b. Notify Health Physics.CO.753

REFERENCE
BRF RC I pg. 8 &9 CED 321

.

:

|

|

|

- -
-

_
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QUESTION 5.01 (3.00) j

Refer to the attached FIGURE 1, Integral Roc Wor ths to answer the !
followings !

a. HOW MUCH reactivity will be added to the core by wi thdr awing
the rod from notch position 4 to notch position 167 (0 5)

b. From attached Figure 1, SKETCH c DIFFERENTIAL rod worth
curve with appropriately laoled axes. (1.5)

c. Assuming all other parameter s remain constants HOW would
rod wor th be affected (INCREASED, DECREASED, or UNCHANGED)
by an increase in the moderator temperature from cold to
hot at 1% power? Briefly explain WHY? (1.0)

QUESTION 5.02 (2.00)
,

Assume the r eactor is shut down wi th a shutdown margin of 1.8%.
If the control rods are withdrawn until the count rate increasec
'b y a factor of 20 with the reactor still subcr i tic al s WHAT is
the new K-eff? SHOW ALL WORK.

QUESTION 5.03 (2.50)

Uith the plant operating at 100% powers a TOTAL LOSS OF FEEDWATER
flo'd occurs. Answer the following us ing tne transient inf ormati on
on attached FIGURE 23

a. WHY does reactor POWER initi ally decrease C ARE A 13 AND
subs egaent l y decrease mor e r apidly (AREA 237 (1.0)

3. WHAT is causing the reactor LEVEL secrease several minutes
after the loss of reed CAREA 3]? (0.5)

c. WHAT caused core FLOW to decrease initially CAREA 43 ANO
subsequently CAREA SJ7 8.1 0)

1

|
|

-. . . . - -. .
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QUESTION 5.04 (1 80)

: The tabulation below b ilustr ates REAC TIVITY COEFFICIENT VARI ATIONS
due to increases in several core parameters. PLACE ARROWS in the
squares labeled (a) through (i) indicating ho'w the ABSOLUTE VALUE
of that coef fici ent varies if the indicated parameter is i ncr e as ed. ;

|

^N CORE PARAMETER-+ t f f fg
Mo der ator Core Rod Fuel Core i

,\g Temp. Voidin g Density Temp. AgeCOEFFICIENT- ;

(a) (b) (c) (d)

Void Coefficient --* f 4 , p
I | ! 4

(e) (f)4

f fModer ator Temp. 4 *
Coefficient | V

(g) (h) til,

Fuel Temperature
f

-->
Coefficient j fy,

i

QUESTION 5.05 (3 00)

Regarding tne xenon tr ansient f ollOMi ng e significant DECREASE in
reactor power from high power operations

a. Brieflys EXPLAIN WHY the xenon concentration will peak
following the manuever. (1.0)

,

O. HOW will peripheral control r od wor th be af fected (INCREASE,'

DECREASES REMAIN THE SAME) during the menon peak? SRIEFLY'

EXPLAIN your answer. (1.5)

c. If the decrease in reactor power was from 100% to 50%,'

wsuid the new (50% power) equilibrium xenon reactivity '-

be MORE THAN, LESS THAN or EQUAL TO one nalf the 100%
equilibrius value? (0.5)

|

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - - _ _ _ _ _ . _ _ _ _ _ . ___.. . _ . _ _ _ _ _ . , _ _ . _ ._
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QUESTION 5 06 (1.50)

Referring to attached FIGURE 3, Operating Map for Units 2 & 33

a. WHY does core flow increase with constant recirculation
pump speed from Point 7 to Point 47 (1 0)

o. The APRM Rod Block Monitor L ine provides protection f rom
exceeding WHICH core thermal limit? (0 5)

,

QUESTION 5.07 (3.00)

With'the plant at rated conditions the EHC pressure setpoint (on the.

controlling pressure regulator) is lowered to its minimum value with
tne DECREASE pushbutton on the 9-7 Panel. Assuming N0 further
operator actions answer the following using attached FIGURE 43

a. WHY does APRM power graduall y decrease in AREA 17 (0.5)

D. WHAT is causing ~ total steam flow to be >100% rated flow at
POINT 27 (0.5)

c. kHY did total feed flow incr ease to f ull scale at PdINT 37 (0.5)

d. WHAT caused total feed flow to go to zero at POINT 47 (0.5)

e. WHAT is indicated by the osciliations in the wide range
reactor pressure trace (AREA 517 (0.5)

| f. WHY do the peaks in the pressure osciliations occurring in
' AREA 5 become farther apart with time? (0.53

| i

!

___ _ . . _ . _ _ _ . _ . . _ . . _ . __ _.~.. _ _ _ . . _ _ _ . _ . . _ _ _ _ _ _ _ . _ _ _ _ _
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QUESTION 5.08 (2.00)

With regard to the MAPLHGR thermal limits

a. Briefly, WHAT is the reasons or basis for having a MAPLHGR
thermal limit? (0.75)

b. WHICH TWO of the following four parameters affect the !
MAPLHGR LIMIT 7 (0.5)

1. Mo de r ato r ' Temper atur e
2. Type of fuel
3. Fuel exposure
4. Reactor pressure

c. If an 00-6, Option 4 is selected on the Process Computer,
the progr am providess among other things, MAPRAT. WHAT i s

~

the rel ationship between MAPRAT and MAPLHGR7 (0.75)

QUESTION 5.09 (1.00)

CHY does taking steam and heat (extraction steam) from the turbine
to heat the feedwater increase overall efficiency of the plant cycle?

QUESTION 5.10 (1.50)

'

Attached FIGURE 5 shows 'a b asic close d loop fluid system with its
hesd vs. flow plot. The two pumps ar e identicals sangle speeds
radials centrifugal pumps. Initiallys assume Purp 1 i s op er at lin g
to supply flow te Compcnent is as show7.

a. WHAT is Point X on the System Head vs. Flow Plot? (0.5)

D. WHICH pump curves A or Bs most accurately shows BOTH PUMPS
operating to supply system flow?

,

(0.5)

c. WHICH WAYS to the LEFT or to the RIGHTS would the System -

Curve shif t if Component 2 was valved into the system, i n
addition to Component 17 (0.5)

1

__ ___m__ _ _ - - - . _ - -, . - , - - . - , , , -- -- r - - - _---,~_-e- , --_.y %-- . . ,
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QUESTION 5.11 (1.70)

Answer the following regarding transient effects on core boiling
heat transfer when operating at powers

a. Briefly EXPLAIN the lamediate (Instantaneous) effect of a
sudden core flow INCREASE on the amount of NUCLEATE boiling
at the clad surface. (1.0)

o. A sudden flow (INCREASE, DECREASE) in the core could cause
film bolling. Briefly, JUSTIFY your choice. (0.7)

QUESTIDN 5.12 (1.00)

HDW is condensate depression affected (INCREASED er DECREASED) by
the following changes in the circ water flowing through the
condenser

a. Flow decreases. (0 5)
'

b. Temperature increases. (0.5)
,

P

I

f

i
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QUESTION 6.01 (3.00)

Olth r egard to the High Pressure Cool ant Injection (HPCI) Systemt

a. WHICH HPCI isolation signal does NOT seal in (setpoint NOT
required)? (0 5)

b. WHAT would be of immediate concern if the HPCI minimum flow
control valve FAILED TO SHUT following a HPCI turbine trip? (1.0)

1

c. With the system in " standbys" HOW is the pump discharge
piping saintained full of water? (1.0)

d. WHY is it necessary to maintain the pump discharge piping
filled for the system to be considered oper able? (0.5)

QUESTION 6.02 (3.00)

~ The pl ant is operating at 805 power with the Feedwater Control
System (FWCS) in 3-element control and Channel "A" reactor level
' detector selected. Referring to' attached FIGURE 6, " Reactor Vessel
Level Instrumentations" answer the fo llowing 'with the rupture shown
in the figure. Assume NO OPERATOR ACTION after the rupture occurs.

a' . HOW will the associated control room Indicator respond
for the level traassitter wi th the rupture (FULL SCALE *or
DOWNSCALE)? (0.5)

.

'

b. EXPLAIN, HOW the FWCS will r espond to the change in Channel'

"A" indicated level due to the rupture (Part (a) above) and
HOW the FWCS response will affect ACTUAL vessel level? (1.5)

c. WHATs if any, automatic acti ons would you anticip ate
occurring in the plant as a result of the ' ruptured
transmitter line? (1 0)

QUESTION 6.03 (2 00)

SPATE THE BASES for each of the following conditions required for
ADS (Automatic Depressurization System) initiation.

a. The -114.5" water level signal. (1.01

b. The 120 second time . del ay (i.e.s WHY 120 seconds?). (1 0)

4

_. __ _ - - - . - _ . _ . . , _ _ _ _ . . _ . - , . . _ ,, _ _ . . _ _ _ _ _ . _ _ _ _ . _ .
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QUESTION 6.04 (1.00)

WHAT TWO conditions cause the IRM Hi-Hi Flux scram to be bypassed? (1 0)

-
.

QUESTION 6.05 (2.50)
!

Oith regard to the Reactor Recirculation Speed Control Systemt
,

a. Briefly EXPLAIN the purpose of the 75% speed limiter.
Include paramete'rs and setpo ints unich pl ace the limiter
in effect. (1.5)

b. With the plant operating at 234 power and minimum flows an
operator lnadvertently shifts the M/A transfer station for

~
'

recirc pump "A" from " Manual" to " Auto." Assuming N0
f urther operator actions briefly EXPLAIN WHAT will happen

~

to the speed of "A" r ecirc pump. Continue your discussion I,

i to the final steady state speed. (1.0) '

|
.

!

QUESTION 6.06 (3.00)

With regard to the Main Steam Safety Relief Valves (SRVs): |

a. EXPLAIN HOW/WHY an SRV discnarse pipe (tall pipe) could
! be damaged due to its vacuun Dreaker STICKING SHUT during ;

I repeated actuation (llf ting) of the SRV! (1.5) ,

n. How (INCREASES DECREASE, REMAINS THE SAME) would Drywell
Pressure be expected to respond to an SRV dischar ge linec

vacuum breakar STICKING OPEN during actuation of the SRV74

Briefly, JUSTIFY your answer. (1.5)
! *

.

|

! QUESTION 6.07 (3.00)

Two Core Spray (CS) System alarms (and their associated setpoints)
are listed'below. For each, provide the ASNORMAL CONDITION being
indicated oy receipt of the alars in the Control Room AND briefly
EXPLAIN HOW the abnormal condition could prevent the CS System
from accomplishing its design function when required.

| a. Core Spray System Header to Core Plate HIGH dP (with a
: setpoint of 2 PSID decreasing). (1 5)

b. High Pressure Valve Leekage' Test (with a setpoint of
450 PSIG increasing). (1.5)

- ___ . _ - _ __ _-__ - - - - . _ - _ , - - - - - . -
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QUESTION 6.08 (3.00)

With the Unit operating at 75% power, an electrical fault causes the
Maximum Combined Flow Setpoint to drop to zero. HOW will the
following parameters RESPOND after the fault and WHYT Consider their
response for ONE MINUTE following the fault. Assume NO OPERATOR
ACTION. Attached FIGURE 7, EHC Logic, is provided for reference.

a. Turbine control valve positi on (1.0)

b. Bypass valve position (1.0)

c. Reactor power AND pressure (1.0)

QUESTION 6 09 (3.00)

During reactor operation at 98% power a loss of the 250 VOC Reactor
MOV board "A" occurs. LIST 6 systems and/or MAJOR components that
will be af f ected prior to tr ansf erring power, and DESCRIBE one way
in which each one is affected. (3.0)

EXAMPLE: (If 250 VDC Reactor MOV board "C" was lost)
RCIC - Loss of power to con densate pump.

QUESTION 6 10 (2.'00)

a. WHAT TWO (2) autcmctic actions take place if the RCW pressure at
tne inlet to the RBCCW heat excnangers drops to < 15 psig? (1.0)

b. RHRSd cools the RHR heat exchangers. WHICH fluid should be at
the greater pressure? WHY? (1.0)

I

!

1

. . _ . - _ . _ . . . _ . _ . _ . _ . . _ . _ .. _.- . - . . - - _ __ _. .-- -
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. QUESTION 7.01 (3.00)
!

In reference to GOI 100-12s Normal Shutdown from Powers
.

a. If the RSCS is found inoperable at 15% reactor power during
the shutdowns WHAT must be done? (0.5)

b. With the unit in cold shutdown and the reactor pr essure
vessel (RPV) head torqueds WHAT are TWO indications of
reactor vessel water stratifications OTHER THAN Indication
of pressure on the RPV7 (2 0)'

c. WHAT is the moderator teoper ature range which must be
maintained during cold shutdown? (0.5)

QUESTION 7.02 (3.00).,

With regard to OI-47s Turbine Generators

a. During turbine startups EXPL AIN WHY you are cauti oned not
to operate pelow 800 rps for greater than five (5) minutes. (1.0)

b. The procedure states " critical speeds of the unit must be2

known by the operating personnel". WHAT are these speeds
for Uni t 2 and WHY is operation'at these speeds
und es ir ab le ? (1 0)

c. After synchronizings the vol tage regulator transf er voi t
meter is reading -5 volts. WHAT is actually being measured
by this estar and HOW is it nulled? (1 0)

,

|

- _ _ _ _ - __ . . _ . . . , _ . . _ . . _ , _ . _ _ _ . , _ _ , . . _ . _ . _ . . - . . , _ . . _ . . , _ _
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QUESTION 7.03 (2.50)

Five (5) Indications of a f ailed jet pump per BF OI-68s Abnormal
Operations Sections ar e listed Delow. Indicate on your answer sheet
whether these indications INCREASES DECREASES OR REMAIN APPROXIMATELY
THE SAME.

a. Reactor power as indicated on the APRM's. (0.5)

D. Core differential pressure. (0.5)

c. Core indicated flow. (0.5)

d. Failed jet pump flow. (0.5)

e. Failed Jet pump loop flow. (0.5)

QUESTION 7.04 (2.00)

Regarding EDI-36, Loss of Coolant Accident Inside Drywella
,

a. WHAT'TWO (2) criteria are to be used to determine thê
difference betwesn excessive primary coolant leakage and a
loss of coolant accident (LOCA)? (1.0)

b. When attempting to locate and isolate the breaks the
^

procedure cautions the operator to ensure suf ficient
reactor coolant inventory'to keep the core covered before
isolating a line break. WHY is the caution necessary? (1.0)

! QUESTI0N 7.05 '(2 00)
,

According to EDI-41 (Methods of Water Makeup to the Reactor), WH AT
are FOUR (4) plant systees which can be used to supply HIGH pressure
water makeup to the reactor with NO NUCLEAR STEAM AV AILABLE?

QUESTION 7.06 (3.00)

Other than supervisor notifications WHAT are the SIX (6) immediate
Operator action steps required by EDI-47 (Failure of Reactor'to Scram
uhen Required or Failure of Control Rods to Fully Insert During
Scram)?

NOTE: An ACTION STEP may have MULTIPLE actions
and/or checks.

__ - _ _ _ . . . . _ .__ _ __ _ _ _ _ . _ . _ _ . _ . _ _ _ _ _ _ ..._.. _ - _ _.__
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QUESTION 7.07 (2.50)

Answer the following regarding the operator actions of G01-100-11
(Reactor Scram) for a SCRAM WITH MSIVs CLOSED4

a. WHY is it preferable to manually operate the MSRVs to
control reactor pressure rather than allowing them to cycle
on their own? (1.0)

D. At WHAT torus temperature is it necessary to place an RHR
loop in torus cooling? (0.5)

IF MSIVs CANNOT BE REOPENED

c. Brieflys HOW is HPCI used to control reactor pressure i f
it is not required for level control? (0.5)

d. WHY fire an auxiliary boiler if the MSIVs cannot be re-
opened? (0.5)

.

QUESTION 7.08 (1.50)

According to BF RCI-9s Speci al Work Permits (SWPs)*

a. WHAT is the NORMAL lifetime limitation on an SWP7 (0.5)

b. Should it be deemed necessary to extend an SWPs whose
PERMISSION is requireds and WHAT is the MAXIMUM lifetime
for which an SWP can be extended? (1.0)

QUESTION 7.09 (2.00)

Regarding the Control Room Abandonment procedures

a. If sufficient time is available to initiate a scram from
the control rooms WHAT are FOUR (4) of 6 ACTIONS to be
carried out AFTER the reactor has been scrammed and all
rods have beer. veri fied inserteds 'JUST PRIOR to abandoning
the control room? (1.0)

o. WHAT precaution must be taken when transferring valve
control switches to the emer gency position at the backup
control center panel? (1.0)

. _ . - _ . _ _ . - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - , _ . _ . _ _ _ . .
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QUESTION 7 10 (2.00)

Unit 3 is operating at 1005 power when annunci ation of " Auto Blowdown
Rollef Valves Open," is received and a drop in main generator MWe is
noted, Indicating an open relief valve. (t$5 FOUR (4}gaction steps

the opera #or take prior to torus temperature reaEhing 1156h ou l Q: t

Fegre'es'Ftr (2.0)

NOTE 3 An ACTION S TEP may have MULTIPLE actions
and/or checks.

QUESTION 7.11 (1.30)

When exiting from a controlled zone and performing the required
self frisk

a. At WHAT instrument meter reading have you exceeded the
Maximus Contamination Limit for Skin? (0.75)

b. WHAT would you do if you exceeded the above limit? (0.75)

,

1
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QUESTION 8.01 (2.50)

Answer the following relative to the applicable Section Instruction
Letter (SIL):

,

a. Accor di ng to SIL-45, " Main S team Isol ation Valve Oper ations"
WHAT restriction is placed on MSIV operation? (0.5)

I

D. According to SIL-73s " Medical Treatment, Rescue, and
Evaluations" WHAT are four responsioilities of the Fire
Brigade Leader? (2.0).

.

QUESTION 8.02 (1.25)
.

'

Refer to attached FIGURE 8, the Technical Specifications plots of
" Reactor Pressure in PRV Top Head vs Minimum Temperature," for tne
followings

a. WHICH side (RIGHT or LEFT) of Curve #3 must the reactor
pressure vs temperature condition ne prior to initiating
con t r,o l rod withdrawal to cr itical ? (0 25)

b. WHY'were the curves shifted 30'F to the rights as noted
in the right hand margin of the figure? (1 0)

QUESTION 8.03 (3.00)

LIST the thr ee (3) emergency condi tio ns covered by the Extreme
* Emergency Exposure Guidelines and the maximum recommended WHOLE

SODY 00SE for each condition.

QUESTION 8.04 (3.00) |

According to the TECHNICAL SPECIFICATIONS for the CONTROL ROD SYSTEM:

a. WHEN sust the RWM be operabl e? (1 0)
,
'

b. WHAT is a limiting control r od pattern? (1.0)

c. WHAT TWO restrictions are placed on rod withdrawal when a
: limiting control rod pattern exists? (1.0)

!

__ _ - _ _ . . _ _ _ _ _ - _ _ . . _ _ _ _ _ . _ . _ _ _ . _ _ _ . . _ . _ _ _ . . . _ .
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QUESTION 8 05 (1 50)4

.

STATE the POWER TRANSIENT fuel claddi ng integrity safety limit.
,

QUESTION 8.06 (2.00)

A Surveillance Instruction (SI) CANNOT be completed on the day it
has Deen scheduled. The Assistant Shif t Engineer notes this in his
dally journal and completes a Forn 8F-49, " Data Cover Sheet for
Surveillance Instructions Not Perf ormed."

According to SIL-29s " Surveillance Instructions," DESCRIBE the
cathed used by the control room opera ting sta'f f to ensure subsequent

' shifts are alerted to perform this particular SI at the sarliest
opportunity.

QUESTION 8.07 (2.50)

Unit 1 is operating at 100% power. S tandby Gas Treatment System
train "C" has been inopersole for two (2) ' days and will require
three (3) more days to complete the maintenance work on it.

Using the excerpts from the Technical Specifications attached to the
bacx of the exams answer the f ollowings

a. HOW is operability of the two remaining 58GT trains assured? (0.5)
,

o. HOW MANY DAYS can SSGTS trai n "C" remain ' inoperable without
affecting Unit 1 operation? (0.5)

c. Refer to FIGURE 9. In addition to 58GTS Tr ain "C" being
inoperable, the following (as shown in FIGURE 9) are also

j INOPERABLE:

1 (1) The "3ES" 4160v Shutdown Board.
!

(2) The 480v feeder breaker to the "A" 480v Diesei
Auxiliary Board from the "A" 4160v Shutdown Board.
(The alternate feeder from the "B" 4160v Shutdown
Board is closeds supplying the "A" Diesel Au x i l i ar y

Board.);

With both remaining power supplies to the "B" 4160v Shut-
i down Board operables WOULD you permit maintenance work

requiring Diesel Generator "B" to be inoperable for four*

(4) hours? WHY or WHY NOTT
NOTE: The SSGTS Train "A" alower is supplied

by the "A" 480v Diesel Auxili ary 80ar d. (1.5)

|
.__. . _ . .- - ._. - - __- - - - - - - .- - . - _. - __ - . - -
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QUESTION 8.08 (3 25)

Regarding Standard Practice BF 12 17e Administration Controls for
Pl ant Oper ations

a. WHAT must'be done prior to r esetting a primary co nt ai nm en t
isolation? (1.0)

;

b. In d i v id us'i systes panel checklists for core cooling systems
must be reviewed by WHOMT (2 required) (1 0)

c. HOW is the review in Part (b) documenteo? (0.25)

d. The shif t engineer of each shif t will review _____________

i
l o g s an d t e mp o r a r y _____________ f r o m t h e p r e c e d i ng s hi f t s
to ensure that no out-of-nor mal equipment configurations'

have resulted f rom applicati on of these procedures.'

FILL IN THE BLANKS. (1.0)

!

QUESTI0N 8.09 (4.00)
,

According to SIL-56, Abnormal Voltage Conditions on Saf ety-Related
Ausiliary Power Systems:

a. WHAT are the Minimum Voltage Limits on the 4-kV AND 480-V
shutdown boards? (1.0)

'

b. If any safety-related bus voltage falls Delow the limits
in Part (als WHAT are THREE (3) of the four required
immediate corrective actions? (3.0)

QUESTION 8.10 (2 00)

i Briefl y expl ain WHY each of the f ollo wing RECIRCUL AT ION PUMP STARTING
LIMITATIONS are necessary. Be specifi c.

a. The pump in an idle recircul ation loop shall not be started
unless the temperatures of the coolant within the idle and
operating recirc loops are within 50 'F of each other. (1 0)

b. If the temperature of the water in the lower head is more
than 145'F below vessel saturation temperatures the recirc
pump shall NOT be started. (1 0)

:

I

. . _ _ . - . . _ _ _ . . - . . _ _ . , _ _ _ _ - . , . _ _ _ _ _ _ . _ _ _ _ _ . . _ _ . _ . . . . . _ _ _ . _ _ . - _ . . . _ _ _ _ . _ _ . _ _ _ _ , . . _ - - _ . ~ . _ - - - . _ _ _ . . _ _ _ .-



EQURTION 5HEET

f = ma - -- - v = s / t - -- . . - _ . . -- Cycle efficiency = _(Net work
out)/(Energy in)

2s = V t + 1/2 at !w = mg o
*

E = mC

KE = 1/2 mv a = (Vf - V )/t A = 13 A = A e"*2 gg

PE = m9n

v = V, + at * = e/t 1= In2/t1/2 = 0.693/t1/2
f

1/2*" " M /MUt2-

w,y 3p yg,
A= [(t1/2) * It )34 b

E = 931 un -

m = V,yAo -Ex
,

O
. .

Q = mCpat

6 = UA A T I=Ie#~g

Pwr = W ah I=I 10-x/TVL
f o

TVL = 1.3/u
sur(t) HVL = -0.693/nP = P 10

P = P e*/o
SUR = 26.06/T SCR = S/(1 - K,ff)

CR = S/(1 - K,ffx)x
CR (1 - K,ffj) = CR (I ~ "eff2)- SUR = 26o/t* + (s - o)T j 2

T = ( t*/o ) + ((s - o V io] M = 1/(1 - K,ff) = CR /CRj 3.

7 = t/(o - 8) M = (1 - K,ffa)/(1 - K,ffj)
T = (a - o)/(Io) SDM = ( -K,ff)/K,ff
a = (Keff-1)/K ,ff = AK ,ff/K,ff t* = 10 seconds

I = 0.1 seconds-I

o = C(t*/(T K,ff)] + (T,ff (1 + IT))/

Idjj=Id

P = (r4V)/(3 x 1010) I d) 2 =2 2Idj 22
2

I = cN R/hr = (0.5 CE)/d (meters)
R/hr = 6 CE/d2 (f,,g)

,

Water Parameters Miscellaneous Conversions

1 gal. = 8.345 lbm. 1 curie = 3.7 x 1010dps

1 ga]. = 3.78 liters 1 kg = 2.21 lbm
3 Stu/hr1 ft4 = 7.48 gal. 1 np = 2.54 x 10

Density = 62.4 lbg/ft3 1 mw = 3 41 x 100 Stu/hr
Density = 1 gm/cv lin = 2.54 cm
Heat of vaporization = 970 Stu/lem 'F = 9/5'C + 32
Heat of fusion = 144 Stu/lbm 'C = 5/9 ('F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
1 ft. H O = 0.4335 lbf/in.2

.- -
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FIGURE 1 for Question 5.01
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FIGURE 4 for Question 5.07
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FIGURE 5 for Question 5.10
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EbFIGU8E 8 for Question 8.02
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I .' Unit 1 TS for Question 8.07,
,

R vised 2-6-81* *
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4 ,
1.0 DgyINITIONS' y

The succeeding frequently used terms are explicitly defined so that
a vaiform interpretation of the specifications may be achieved.

A. Safety Limit - the safety limits are limits below which th# reason-
able maintenance of the cladding and primary systems are assured. i

'

#= =ading each a limit requires unit shutdown and review by the
Atomic Energy Commission before res eption of unit operatica.
Operation beyond such a limit any not in itself result in serious

-ceasequesses but it indicates an operational deficiency subject
, to regulatory review.-

S. Limiting Safety System Settian (LSSS) - The limiting safety system.

setting are settings on instroentation which initiate the
automatic protective action at a level such that the safety limits,| will not be exceeded. The region between the safety limit and

*

these settings represent margia with normal operation lying below
these settings. The margin has been established so that with
proper operation of the instr u entation the safety limits will
never be exceeded.

,

| C. Limitian Conditions for Operation (LCO) - The limittag conditions -

for operation specify the =t=t== acceptable levels of system*

performance necessary to assure safe startup and operation of the
facility. Whea these conditions are est, the plant can be operated,

;

j T safely and absoraal situations can be safely controlled.

1. In the event a Limiting Condition for Operation and/or
associated requirassate cannot be satisifed because of .

circumstances in excess of those addressed in the specifi-
cation, the unit shall be placed in at least Not Standby
within 6 hours sad in Cold Shutdown within the following

; 30 hours unless corrective measures are completed that
| permit operation under the permissible discovery or
j until the reactor is placed in an operational condition
- in which the specification is not applicable. Exceptions

to these requiressats shall be stated in the individual+

specifications. This provides actions to be taken for
: circumstances not directly provided for in the specifications

and where occurrence would violate the intent of the7
! specification. yor example,.if a specification calls for

two systems (or subsystems) to be operable and provides |.

for explicit requirements if one system (or subsystem) is;
*inoperable, them if both systems (or subsystems) are,

! inoperable the unit is to be is at least Est Standby in
6 hours and La Cold Shutdova within the followins 30 hours
if the inoperable condition is not corrected. |

.

,

_i
g

|.

\

|

|
1

.
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1.0 DDIWITIoNS (continued)_

2. When a system, subsystes, train, component or device is determined
to be inoperable solely because its easite power source is
inoperable, or solaly.because its offsite power source is inoperable,
it may be cassidered operable for the purpose of satisfying the
requirements of its applicable Limiting Condition yor Operation,
provided2
(1) its corresponding of feita or diesel power source is operable;
sad (2) all of its redundant syntes(e), subsystea(s), train (s),
camponent(s) sad device (s) are operable, or 11ksvise satisfy,

these requireamats. Unless both conditions (1) and (2) are..

satisfied, the unit shall be placed in at least Eat Standby*

within 6 heurs, and in at least Cold Shutdown within the following
30 hours. This is not applicable if the unit is already in Cold
Shutdown or Refueling. This provision describes what additional*

conditions anat be satisfied to permit operation to continue
consistent with the specifications for power sources, when an
offsite or easite power source is not operable. It specifically
prohibits operation when one division is inoperable because
its offsite or diesel power source is inoperable and a systen,
subsysten, trais, compassat or device in another division is -

inoperable for emether reason. This provision permits the
requirements associated with individual systana, subsystems,
trains, coupeaants or devices to be consistent with the requirements

h of the associated electrical power source. It allows operation
to be governed by the time limit of the requirements associated -

,

with the Limiting Condition yor Operation for the offeita or
diesel power source, not the individual requirements for each
systen, subsystem, train, couponent or device that is determined

1 to be inoperable solely because of the inoperability of its
:

offsite or diesel power source.

D. DELETED

i

i

P".

. ,=,,

h
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7. Secondary Centainment'Inteerity

1. Secondary containment integrity means that the reactor:

| building is intact and the followinn conditions are met: .
1

a) At least one door in each access opening to the turbine. building.; .

*

control bay and out-of-doors is closed.
,

hg ,hfh Ys*uYs"*in*Nse '/reYs*w*neYe le!o iSar$*ko[tfkEnmeN.fE!NEi!y
..

#

c) All reactor building ventilation system adcomatic isolation valves
.

,

'

are ' operable or deactivated in the isolated position.
I' .

.

2.i Reactor sone secondary containment integrity means the unit reactor' *

building is intact and the following conditions are met:
; a) At least one door between any opening to the turbine building, *

control bay and out-of-doors is closed., .

. *
,

.

j
b) The standby gas teatment system is operable,and can maintain 0.25; inches water negative pressure on the unit zone.T -

-

c)
!

All the unit reactor building ventilation system automatic isolation
valves are operable or deactivated in the isolated position.,

If.it ta! /
desirable for operational considerations, a reactor zone may be isolated -

| from the other reactor sones and the refuel sona by maintaining at least'

one closed door in each coiunon passageway between sones.e Reactor zone
safety related features are not compromised by openings between adjacent
units or refuel sons, unless it is desired to isolate a given zona.|,

..

i -

: 3. Refuel sone secondary containment integiity means the refuel sone is intact
,

j and the following conditions are met
, -

,

a) At least one door in each access opening to the out-of-doors is closed.r '

I
s

|
b) The standby gas treatsac.t system is operable and can maintain . 25 inches

. . .
.

water negative pressure o'n the refuel sone. * **

!

! e) All the refuel sone ventilation system autumatic isolation valves are',

| operable or deactivated in the isolated position. If it is desirable for'

i operational considerations, the refuel sone may be isolated from the
I

reactor sones by maintaining all hatches in place between refuel floor
and reactor sones and at leas'i! crie closed door"in each access between therefuel sone and the reactor building.*

-
.

Refuel sone safety related features are not compromised by openings between*

he reactor building unless it is desired to isolate a given zone.t

%- i

* To e'ffectively control some isolation,
a11 ' accesses to the affected some

will be locked or guarded to prevent , uncontrolled passage to the unaffected
-s ,

'sones.
. .. *

g en e..e .
,
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[f NTgMFNT SYSTFMS 84 . 7 ggtfrAINMENT SYSTEMf. 7 L

B. Standby Gas Treatment Systes B. 11anjp,y Gas Theatment
S ys t em

1 Except as uoacified
*in Speci:icaticn 1 At 1 cast once per

3.7.D 3 holow, all y a.t r . the following
ihrea tr.iino or t.he condittuns shall be
standby qis treatment d emon s t rat ed.
system and the diesel-

generators required a. Pressure drop.

for operation of such across the
, trains shall be combined HEPA
'

operable at all times filters and
when seconda ry charcoal
containment integrity adsorter tanks
is required. is less than 6

inches of water
at a flow of
9000 cfm (*
101).

b. The inlet
D heaters en each

*
1 circuit are
, capahic of an

output of 4t
Leen s t to kW when
tested in
accordance with

; ANSI N510-1975.

c. Air distribution
is uniforn

**
) within 201

across HEPA
filters and

3=- charcoal
*

adscrbers.
. . .

| .

t
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REVISE 3: '5-4-79 |-

.dNITINd"5N5'ITIONS FOR OPERATION'' 'SUNYtILLANCE REQUIREMENTS ~
~ ~ ~ ~' ~

f-

k
.

3.7 CONTAINMENT SYSTEMS e.7 CONTAINMENT SYSTEMS
.

2. a. The test's and2. a. The results of sample analysis
the in-place of Specification
cold DOP and*

3.7.3.2 shall behalogenated Performed at*

hydrocarbon least once per
teste at 2 10 5 operating cycle
design flow on or once every 18nzpA filters and

months whichevercharcoal
occurs first foradsorber banks

shall show 1995 standby service

DOP removal and or after every
720 hours of1991 halogenated

hydrocarbon system operation

removat when and following

tested in significant

accordance with painting, fire
or cheetcal

\ ANSI M510-1975.
release in any
ventilation soneb. The results of communicatinglaboratory

carbon saeple with the system.

analysis shall
b. cold DOP testingshow 2901

shall beradioactive Performed af termethyl lodide
each complete orremoval when

tested in partial
replacement ofacccrdance with . .

the ERPA filterANSI N510-1975 bank or after(130*C, 955
any structural_ ,,

R.I.). maintenance on
c. System shall be the system. .

shown to operate honeing*
f

within 2101
!design flo"* c. Walogenated
f

hydrocarbon
testing shall be
performed af ter
each complete or
partial
replacement of
the charcoal
adsorter bank or
after any
structural

s maintenance on ,

237
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Unit 1 TS for Qu stion 8.07
'

'

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQlllRENENt1* .

3.7 CONTAINMENT r.YSTEMC li .7 CONTAINMENT MY::TFX:

. _ _ . . _ _ _ .,_, . _ _ . . . _ , _ _ _ . -. -

*
*

,,, be operated with

1.he- heral.a.r3 eni n
t.nl.nl or tit
lennt 10 houra
eve ry, month,

e. Test sealing of
gn kets for.

'housine, doors

shall be
*

performed
utilizing,

chemical smoke
-

generntrars

abarine, each test

performed for
compliance with
Gpecification
L.7.B.2.s and
Specification

3.7.0.2.a.*

1
-

3. From and after the 3 a. At least once
date that one train per year

p of the standby gas automatic
,

1 treatment systta is initiation of
=# made or found to be each branch or

inoperable for any the standby ras
reason, reactor treatment system
operation and fuel shall be
handling is demonstrated
permissible only from each unit's'
during the succeeding controls.
7 days unless such
circuit is sooner b. At least once- -

made operable, per year manunt
provided that during ercrubility or
such 7 days all the bypass valvey.

active components or for ri t t er

the other two standby coolinst r.hnli L>e* *

gas treatment trains demonstrated.
shall be operable.

i
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LIMITING CON 31T10NS FOR CPERATION SURVEILLANCE'REQUIRIMENTS
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*
.

V
). 7 CoterAl!4 MENT SYSTENS 4.7 CONTA INM ENT SYSTEMS

c. When one t ra l'n
of the standby

, gas treatment
system becomes
inoperable the
other two trains

i. shall be
demonstrated to
he operable,

within 7 hours
and daily
thereatter,

s. If these conditione
cannot be met, t.he
reactor shall be
placed in a condition
f or which the standby
qas trea tmen t system Ois not required. /,

-
-

I

,

. .

i

V

. . .

.

.

.
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1s__IdiOR1_QE_SUCLE AE_EDWER_ELA BI_D EEI A LIQut_EL u1Di t_ AHQ PAGE 17
IdEanDQldAdlC1

PERSONSs R. |ANSdERS -- BRF -- 84/03/23 --

|

ANSWER 5 01 (3.00)

; a. Rod worth at notch 4 = 1 x 10 E-4 dK/K.
Rod worth at notch 16 = 9 x 10 E-4 dK/K.

Reactivity added is = (9 - 1) x 10 E-4 dK/K = 8 x 10 E-4 dK/K. (0.5)

b. See attached sketch CO.5 for axess 1 0 for curve 3. (1 5)

c. INCREASES CO.253. The neutron leakage from the fuel cell
,

to the volume around the control rod increases, exposing
the control rod to a higher thermal neutron flux CO.753. (1.0)

REFERENCE
BFNP Hot License Lesson Plan is pp 35 & 3 6, and Figures 35s 36, & 39.

ANSWER 5.02 (2.00)

Reactivity (dK/K) = -1.8% (0.25)

| Initial K-eff = 1 1 .982 (0.5)= =
'

1 - dK/K 1 + 0.016

20 = Final Count Rate (CR-f ) /In i ti a l Count Rate (CR-1)s and

CR = S (0.5)
1 - K-eff

Subs ti tutings

20 = C R-f = S /1 - KC f 3 = ~ 1 - K C l 3 = ( 1 - 0.982)
CR-l S/1 - KClJ 1 - KCf3 (1 - KCf 3 (0.5)

wheres S -- Source Strength
kcl 3 -- Initial K-eff
KCf3 -- Final K-etf

Therefores

20(1 - KCf3) = 0 018, and KC f 3 = 1 - (0.018/20) .999 (0.25)=

l
|

I
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PAGE 18

ANSdERS -- BRF -- 84/03/23 -- PERSONS, R.

ANSdER 5.03 (2.50)

a. Area 1 -- Decrease in core inlet succooling due to loss of feed
flow to vessel.

-

(0 5)

Area 2 -- Reactor scram at low-lovel setpoint (10"). (0.5)

D. Area 3 -- HPCI and RCIC Injection. (0.5)

c. Area 4 -- Recirc pump runnack due to low f eed flow Intik (< 204). (0.5) ,

_

Area 5 -- Recirc pump trip at low-low level s e tp o i n t (-51. 5" ) . (0 5)

(Setpoints NOT REQUIRED for full credit.)

REF E RE NCE
AFNP Transient EXY-6.

ANSWER 5.04 (1 80)

a. Increases. (Page 40 and Figure 47)
b. Increases. (Page 40 and Figure 48)

,

yrfag. (Paae 4U)' c.
d. _____

(Pege 40 an d F i g u r e 4 8 ), pyganw ,,7,,4,,,n,,,,, y, pgg, ,
pWSe IS de Ms2,.

o. Increases. (Page 31 and Figure 30)
f. Decreases. (Page 32 and Figure 32) f-Vef 4-
g. Increases. (Page 39 and Figure 45)

' '
h. Decreases. (Page 39 and Figure 44)
1. Increases. (Page 39 and Figure 46)

( 0.2 each)

REFERENCE
'

BFNP Hot License Lesson Plan 1, pages per answer.

BFNP Requel Lesson Plana " Reactor Theorys" Figure 11, p. 47 (OoJactive
'

18).

,

N

' *
0
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ANSWERS -- BRF -- 84/03/23 -- PERSONSs R.

ANSWER 5.05 (3 00)

a. Tne decrease in the burnout tera [0.53 with the production of
Xenon from Iodine still at the hlgher power rate domi~nate'CO.53
causing the menon concentration to increase. (1.0)

o. Pe r ipher al rod worth will increase Co.33 because the highest
xenon concentration will be in tne center of the core [0.33
wh er e the highest flux existed pr eviously to.33. This will
suppress the flux in the center of the core [0.33 and increase ..

the flux in the are's of the peripheral rodss thereby,
increasing their worth (0.33. (1.5)

c. More than one half the value at 100% power. (0.5)

REFERENCE
BFNP Hot License Lesson Plan is p. 46s and 8F GOI 100-1, p. 9. ,

F

ANSWER 5.06 (1.50)
,

a. As reactor power is decreased from Point 7 to Point 4 core
vo iding decr eases [0.53 resultJng in a decrease in two-phase
flow resistance in the core C0.53.

'

(1.0)

4 TM ' #
b. Critical Powers CPRs or MCPR. (0.5)

4 -li ~ B 9-
REFERENCE -

BFNP Hot License Lesson Plans No. 8, p. 18s & No. 22s p. 27s and i

jSF GOI 100-Is p. 22.

ANSWER 5.07 (3.00)<

a. The decreasing reactor pressure is causing an increase i n co r e
voids. (0.5)

b. Steam flow through the turbine bypass valves. (0.5)

c. Tne FWCS responding to the r apid decrease in re,acter water level. (0 5)

d. The RFPs ran out of staae following the MSIV closure. (0.5)

o. SRVs lifting to control reactor pressure. (0.5)

(0.5)
|

f. Less core decay heat. -

_
. ,

__
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84/03/23 -- PERSONS, R.ANSWERS -- BRF --

REFERENCE
SFNP Transient HXY-12.

ANSWER 5.08 (2.00)

a. Minleize fuel canage during a DBA LOCA by limiting the peak clad
temperature (to < 2200 'F) -OR- I lmi ting bundl e stored energy. (0.75)

D. 2 and 3. (0.5)
..

c. MAPRAT = MAPLHGR/LIMLHGR -or- =. MAPLHGR/ MAPLHGR limit (0.75)
(MAPLHGR) actual / (MAPLHGR) LCD max-or- =

i
'

REFERENCE
BFNP Thermodynamics, p. 10.2-7, BF GOI 100-5, p. 440, and SF Uni t 1
Tech Specs, pp. 168 & 168A. -

BFNP Requal Lesson Pl ans, " Thermal Hy dr aulics.," pp. 32 & 33, and
" Thermal Limits," p. 5.

;

*

ANSWER 5.09 (1.00)

Using the latent heat (wasted in the condenser) to heat the
foedwater instead of losing it to the condenser circ water makes
the cycle more efficient. l

REFERENCE
BFNP Thermodynamics, p. 5 . 4- 1.

|

ANSWER 5 10 (1 50)

c. System operating point. (0.5)
,

b. Curve B. (0.5)

c. Right. (0.5)

REFERENCE
8FNP~ Thermodynamics, pp. 6 1-o, 6 2-4, 6 4-6 & 7.

BFNP Requal Lesson Plan, " Pump C har &c *.o r i s t i c s," F i g ur es 4, 5, & 6.

;

- --
_

,
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ANSdERS -- BRF -- 84/03/23 PERSONSs R.--

ANSWER 5 11 (1.?O)

a. The sudden flow increase causes the clad surface temperature
to decrease [0.333 due to more ef ficient convection heat
tr ansf er [0.33 3, decreasing the amour.t of nucleate boiling
CO.33). (1 0)

b. Decrease CO.23. Due to increased clad surface temperature Co.53. (0.7)

REFERENCE
''

SFNP Thermodynamics, pp. 3.4-3 & 3.4-4.

ANSWER 5.12 (1 00)

a. Decreases. (0.5)

b. Decreases. (0.5)

REFERENCE
BFNP Thermodynamics, p. 5.3-2.

!

|

,

|

|
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ANSWERS -- BRF -- 84/03/23 -- PERSONS, R.

ANSWER 6. 0'l (3 00)

a. Low reactor pressure. (0.5) ]

b. Dr aining the CST to the suppressi on pool . (1 0)

c. The CST being sufficiently elevated above the HPCI gravity fills
the discharge piping.

'

(1.0)
!

a. To prevent waterhammmer. (0.5)
.

REFERENCE
8FNP Hot License Lesson Plan 42, pp. 18, 19, & Figure 1.

ANSWER 6.02 (3.00)

a. Full scale. (0.5)

b. CIf Part (a) is answered correctl y} -- The FWCS detects an
erroneous high level (Ch. "A") [0.53 which sends a negative
(decrease) signal to the RFP speed controller' CO.53 resulting
in a decreasing actual r eactor water level C0.51.

-OR-
CIf Part (a) is answered incorrectly} -- Everything opposite of
acove. (1 5)

c. 2 out of 3 coincidence (Ch. "A" & "C" f ai l i n g hi gh due to rupture)
RFP and main turbine trips causing a turbine trip scram.

-OR-
Low level full scram (from LIS 203 A & B). (1.0)

REFERENCE
8FNP Hot License Lesson Plan No.12s "Feedwater Level Control," and
Transient EXY-6.

|

|

)
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ANSdERS -- BRF -- 84/03/23 -- PERSONS, R.

ANSWER 6.03 (2.00)

a. DePressurizes the reactor vessel in time to allow fuel cooling
by CS and LPCI systems (0.53 (following a LOCA) if the other
makeup systems (feedwater, CROH, RCICs.and HPCI)# fail to maintain
vessel level (0.53. (1.0)

b. Long enough so that HPCI has time to start [0.53 and yet not so
long that CS and L PCI are unable to adequately cool the fuel if
HPCI should fall to star t (0.5 3. (1 0)

.

REFERENCE
~

8FNP Hot License Lesson Plan No. 43, "ADSs" pp. 4 & 5.

8FNP Requal Lesson Plans "ADSs" pp. 5 & 6, (Objective 2.b).
_

ANSWER 6.04 (1 00)

o Mode switch in "Run." g [Adf##WM5f8 ##fN#
Companion APRMs on scale.OK [0.5each3'dde) g-B 4-(1.0 )r

o

REFERENCE
BFNP' Hot License Lesson Plan No. 20s "IRMss" p. 19.

ANSdER 6.05 (2.50)

a. Limits recirc pump speed such that the f eedwater control system
can maintain or recover reactor vessel water' level upon--toss o f
a reactor feed pump'[0.753.. Limi ts speed when one or more RFPs
ar e at <205 rated flow CO.3753 and reactor vessel level is <+27
inches [0.3753v (1.5)

b. Pump speed will increase to 45% at which time the Master
Controller low speed liilter will be limiting. (1.0)

REFERENCE
BFNP Lesson Plan No. 8s " Recirculation Flow Control," pp. 5 & 9.

-
. _

.
--
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!

ANSdERS -- BRF -- 84/03/23 -- PERSONSs R.

i

ANSWER 6.06 (3.00)

a. Following the SRV's first actuati ons the steam in its discharge
line would condense causing a vacuus in the line Co.53. This
would result in suppression pool water Deing drawn up into the
line [0.53 whicn could cause overpressurization of the line on

(1 5)tne next actuation Co.5J. Q w w g y ,4 j Q
b. Increases [0.5]. The open vacuum breaker provides a direct path

to the drywell for the steam entering the SRV discharge line
C1 03. (1.5)

,,

*

REFERENCE
BFNP Hot License Lesson Plan No. 9, p. 5, and NUREG/BR-005/Vol. 5s''

.

No. 4s Power Reactor Events, January 1984, p. 5, " Uncontrolled
Leakage of Reactor Coolant Outside Pr imary Containment - Update from
Vol. 5s No. 1s" (event at Hatch Unit 2 on August 25, 1982).

ANSdER 6.07 (3.00)

a. Indicates possible CS pipe break inside the rsactor vessel
(between shroud and~ vessel wal l --- NOT REQUIRED f or f u ll credit)
Co.753.which could cause CS injection flow to go into the vessel
annulus instead of on top of the core CO.753. (1 5 )

D. Indicates leakage back from the r eactor through the testable
cneck valve and the injection val ve (0.753 which could cause
overpressuri zati on -OR- possible rupture of the low pressure
portion of the CS discharge piping CO.753. , (1.5)

REFERENCE
9FNP Hot License Lesson Plan No. 45, p. 8 and Figure 3.

I

,

~ w
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ANSWERS - BRF - 84/03/23 - PERSONS, R.
ph

,

g,h E *
ANSWER 6.08 (3.00) A,p

a. Th TCV's will close io.53. Th LVG pas CF signal
of 4 rather than the signal from the pressure controller CO.53. (1.0)

b. The BPV's will remain' closed through the transient (0.53. The
MCF summer will send a zero signal to tne BPV LVG CO.53 (1.0)

c. Reactor power & pressure will rapidly i ncrease following the
fault (0.53. The reactor will scram on High Flux &/OR Hi h
Pr essur e. Reactor pressure will be controlled by the

,_

CO.53. (1.0)

REFERENCE g

14[ 8F 5M(a / f7- /,*2 7 p Jf ,SFNP Hot License Lesson Plan No.
TGAMSIENT 11 X'l- I h
P&6 - ALW1W i .2oa.P

ANSWER 6.09 (3.00)

Loss of power to valvese pumps and Division II- logic1. HPCI' -

2. CS -System II will not auto initiate if needed
3. RHR - System II will not auto initiate if needed

Loss of Divison II logic4. RCIC -

5. MSRV's -- Loss of oper abili ty & ind. on some valves GM- % wh b e4
6. Recirc - " A" MG l oss of emer g. oi l pump, loss of speed control P5" 5 ^^

and resulting Iockup of Its scoop tube W*""
Loss of backup scram capability7. RPS -

Outboard MSIV DC solenoi d will de-energize.8. MSIVs -

(6 of 7 required at 0.5 each)
Pm - L ou o\ et w b wh4 n.L vam

REFERENCE
BRF OI 57 pp. 75-78 and DC Electrical Distribution Lesson P4 an.
rses Am h,a '' .93

~~

sett- M a

ANSWER 6.10 (2.00)

a. The pumps assigned to EECW will auto start (0.53. The RBCCW
system FCV's open to send EECW to the RBCCW HX's CO.53. (1.0)

5. The RHRSW should be is at the greater pressure CO.53 this is to
ensure any leakage is into, not out of a radioactive ~ system.
-OR- (will-accept) to prevent an uncontrolled radioactive release
to the envir onment (0 53. (1 0)

i

''

REFERENCE
BFNP Hot License Lesson Plans Nos. 44 & 51.

- -
__
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ANSWERS - BRF - 84/03/23 - PERSONS, R.

j'

!

ANSWER 7.01 (3.00) |

a. Manually scram the reactor. (0.5)

b. o Temperature offferential of > 50'F between bo ttom vessel head
and " A" FW sp ar ger when moder a tor i s > 150*F.

o Temper ature di f f erential of > 75'F between bottom vessel heaa
and " A" FW spar ger when modera tor i s < 150*F.

-

o FW sparger temperature of > 200*F on either "A" or "B" FW
.

sparger when recirc. pumps and shudown cooling are 005.

(2 of 3 at 1.0 each) (2.0)

c. Between 180*F and 200*F. (0.5)
,

REFERENCE
BF GOI 100-12, pp. 1, 7s & 14. -

;

BFNP Requal Lesson Plan, "G01-100-12," (Objectives is 3, & 4).

o& L s6 Q. At4%7 Lj J/u + S $4#ANSWER 7.02 (3.00) % gg g. 4 g % ygq
. n .,en

a. Operation at low speed may result in large rotor bows being c c.s.q
generated by rubbing with no indication of high vibration from
tne turbine supervisory instrumen (1.0).

of co-l;:.dGWI4|5 RPW 4 -$ ~ $4-
b. n Unit I critical speeds.CO.5] Operation at critical speed

would be to operate at the point of maximum vibr ation.CO.53 (1 0)

the Auto AE )
(na P

c. The tr ansf er voltaeter reads the di ff erence between
Manual Vo l tage Regul ator outputs..CO.53 By adjusting the manual
voltage regulatcrgthe meter is nulled.CO.53 (1.0)

(ecor)
REFERENCE L, WEPn4GLLC 75R m M N w Votr Ra% .
BF 0I-47, pp. 21-24.

eF m a TwL>.4 J of.ev $'+-8f

se m u w . W LP
LAr W w e

- -
__

.
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ANSWERS - BRF - 84/03/23 PERSONSs R.-

ANSWER 7.03 (2.50)

a. Decreases
b. Decreases
c. Increases
d. Increases
a. Remains approximately the same or decreases slightly.

/ (0.5 each) p -g' *bWtM /f SP4TifiO #95 Y CW defy ~FMD^s h0/m AIM,i
_ _

REFERENCE
SF 01-68, p. 29. M MM 4h6

4' - + -8+-

ANSWER 7.04 (2.00)

a. A break large enough to result in a reactor scram on High Drywell
Prassure [0.53 or Low Reactor Water Level [ 0. 5 3. . --

(1.0)i

b. Isolation of line breaks may cause reactor pressure to increase
rapidly CO.53 resulting in level shrink uncovering the core CO.51.(1 0)

REFERENCE
SF EDI-36, pp. 1 & 5.

BFNP Requal Lesson Plans "EDI-36" (Objectives 1 & 4) .

. ;

ANSWER 7.05 (2.00)

o CR0
o SLC

'

o RCIC
'

o HPCI (0.5 each)

1

REFERENCE
BF EDI-41, pp. 1 E 2.

SFNP Requal Lesson Plans "EDI-41" (Objective 1).

- _
-
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ANSWERS -- BRF -- 84/03/23 -- PERSONSs R.

I ANSWER 7.06 (3 00)

o If scram does not occur when a scr am setpoint is reacheds
manually scram the reactor. - -

Verify existing condition $y mu l ti pl e indications.o

o Verify all automatic actions have occurred. If not, place
c on tr o l s in manual and make corrective manipulations. -

'

o Trip recirc pumps.

o Place mode switch in shutdown. Pl ace scram discharge volume high
water level bypass switch to bypass. -

o Reset scram (verify scras discharge vents and drains open) an d
manually scraa the reactors reset and repeat if rod action is
observed until all control rods ar e fully inserted.

(0.5 each)

REFERENCE
8F E01-47, pp. 1 & 2. -

3

SFNP Requal Lesson Plans "E01-47" (Ob Jactive 1).

ANSWER 7.07 (2.50)

a. To sequence the opening order per the MSRV position chart in
order to minimize torus hot spots. -

(1 0)

> 95'F (.Q-1)3 > d)3*F-(Q 2I,3) ((,ker %.1.' ,-\ y g.i,4 u,( a a\ (0.5)b. d

fu % cnAh )c. In test mode with flow to the CST. (0.5)
,

4

d. To return steam seals and SJEAs to service. (0.5)

I
|

5-7.h3F0174;P.B. (Arr**'ob g1 0-11s pp.
|
; 6F on vy , p.u

8FNP Requal Lesson Plans "G O I-10 0-11 " (Objective 4s for Part [d]).-
_

- __
_

,
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ANSWERS - BRF - 84/03/23 - PERSONS, R.

ANSWER 7.08 (1.50)

e. One shift. (0.5)

b. Pl ant Health Physics Supervisor, or his representative C o. 53.
One week [0.53.

- -

(1 0)

REFERENCE
8F RCI-9, p. 10.

.

ANSWER 7.09 (2.00)

a. o Close MSIVs.
o Trip RFPs.
o Trip main turbine.
o Trip condensate pumps.
o Trip condensate booster pumps..
o Start diesel generators.. (4 of 6 at 0.25 esch) (1 0)

, ,

D. Verify the affected control switch is in the desired position. (1.0)

REFERENCE
BF Emergency Plans Manual, Procedure 2 1, p. 2.

,

7.10 (2.00)
A NS WE(R% x Tg l~l 4 Adcoasr4 :%Noran. Tb pe7 tut m AIG Lafsat V4 ode ~ ts ewldri.

,

[, c

2.. Operate relief valve control switch 2 or 3 times. 05)

J. Initiate suppression pool cooling. (0.5)

4 Change EHC pressure regulator setpoint. (0.5)

.f. Once determined valve will not cl ose and/or prior to exceeding
110 d e g . F torus temperature, reduce reactor power and upon
Shift Supervisors approval manually scras the reactor. '

r.-suro.c,,cn>
REFERENCE
SRF 01-1, IV.C 1-5, pp. 6 & 6A.

| Q g g w Am F4cauy k&'N do" * "

| 4 -+-s 4
'1
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ANSWERS' -- SRF PERSONS, R.84/03/23 ----

|
I

ANSWER 7.11 (1.50)

a. Tne maximum reading i s 300 cpm which is equal to the limit of
0.05 mrad /hr. (0.75)

l

b. Notify Health Physics. (0 75) i

REFERENCE
BF RCI-1, pp. 8 & 9.

.

1

*

i
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ANSWERS --- SRF -- 84/03/23 -- PERSONS, R. |i

|

ANSWER 8.01 (2.50)

a. Do not operate when no steam i s flowing through the valve. (0.5)

b. o Proceed to the scene of the emergency.
'

o Appraise situation.
o Notify the shift engineer of the condition.
o Verify at least two auxiliary operators are at tne emergency

equipment storage room for level II support-(except for
cooling tower auxiliary).

o Take whatever action necessary to implement the plan of
"corrective action.

o If auxili ary' operators are not availaoles dispatch an AUG to
the emergency equipment storage room for Level II support.

C4 of 6 at 0.5 each) (2.0)

! REFERENCE
8FNP SILs 45 & 73.

8FNP Requal Lesson Plan, " Discussion of Selected Section Instruction
Letterss" (Objectives 1 & 3).

ANSWER 8.02 (1.25)

a. Right. (0.25)

b. Due to the neutron flux from the reactor causing neutron CO.53
embrittlement of the reactor vess el metal [0.53. (1.0)

|

REFERENCE
OFNP Unit 1 TSs pp. 194 & 215.

ANSWER 8.03 (3 00)

o Planned exposure during an emergency si tuation (0 753,
10 REM C0.253.

I o To prevent serious damage to plant or hazard to personnel [0.753,
| 25 REM.[0.253.
!

o To save a life (0.753, 100 REM to.253.'

REFERENCE
8F RCI-1, p. 11.

- --
_

.
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84/03/23 -- PERSONSs R.ANSdERS -- BRF --

I

8FNP Requal Lesson Plans " Radiological Control and S af ety," p. 6
(Objec tive 3).

i

ANSWER 8 04 (3.00)

a. Wnenever the reactor is in the st artup or run mode below 204 i

rated thermal power. (1.0)

b. A pattern unich results in the core being on a thermal hydraulic
limit (i.e., MCPR or LHGR).

-

(1.0)

c. Both RBM channels must be operable or control rod withdrawal
"

shall be blocked. (1 0)

REFERENCE
SF TS, pp. 123, 124, & 131.

SFNP Requal Lesson Pl an, " Rod Bl ock Monitor Systems" pp. 23 & 24
(Objective 6). (Applicable to Parts (b) and (c).}

ANSWER 8 05 (1 50)

Each required scras shall be initiated by its expected scraa signal
[0.'53. The thermal power safsty limi t shall 'be assumed to be exceeded

~

[0.53 when scram is accomplished by other than the expected scram
s i gn al (0.5].

REFERENCE
dFNP Unit 1 TSs p. 11.

BFNP Requal Lesson Plans " Unit 1 Tech Specs," pp. 3&4
(Obj ec ti ve 2.a.2 ).

ANSWER 8.06 (2.00)
/. O

The SI is to be flagged by a marker [ in the'rolodex card file
located on the unit operator's desk [ I;;.4 :..::-=lna-ah14+-.

ks esauired to survey the cara ella e a,
~

:; ::; ;n ; n ,, o.,n .

~ tK ; C;. ehf';;;;d av a ma
her SPfCw%dMtL k$ |Y |

REFERENCE
8FNP'SIL-gg, bewcp , QBnX

|

t

!
~ --
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PERSONS, R.ANSdERS -- BRF -- 84/03/23 --

l

ANSWER 8.07 (2.50)

a. The other two trains are oemonstr ated to be operable daily. (0.5)

b. Five more days (for a total of 7). (0.5)

c. No CO.53. Because even though the offsite power supply to the
blower is still operables all redundant systems (38GTS train "C")
are not operable making tr ai n " A" inop a l s o [1.0 3. (1.5)

Cper TS definition 1.C.23

REFERENCE
~

BF TS Definitions and pp. 236-239.
;

. ,

ANSWER 8 08 (3 25)i

a. An evaluation shall be made to ensure that inadvertent transfer
of significant amounts of containment fluids ~will not occur
upon resetting the isol ati on. (1 0)

b. The Unit Operator Co.53 and Assis tant Shif t Engineer CO.53. (1.0)

bYt t turnover cover sheet.T..nr3 SO *WA+ '-' (0.25)c.

d. Clearance, alterations.. (1.0)

REFERENCE
BFSP 12.17, pp. 2 & 3.

SFNP Requal Lesson Plan, " Selected Br owns Ferry Standard Practice"
(Objectives 6 & 7 for Parts Ca3 and Cd3) -

;

|

!

|
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| ANSWERS -- BRF -- 84/03/23 -- PERSONSs R.
I

l

ANSWER 8.09 (4.00) '

|
O. o 3,950 Volts (4-kV)

o 440 Volts (480-V) (0.5 eacn) (1.0)
'

b. o If any unit is on the line and the saf ety-rel ated boards are
being fed from the unit station service transformers the
generator voltage snail be increased to bring t h e s a f e t y--
related board voltage back up.-

0 Notify WLD, THEN PLACE 161-kV capacitor banks 1 and 2 in
"

service.

o Verify CCWP and cooling tower lift pump capacitor banks are in
service.

o If suf ficient voltage'cannot be estaclished f rom unit or
common (reserve) station services the onsite standby power
supplies shall be i ni ti a ted and used to supply the safety-
related auxiliary power'systen un ti l the normal supply of
voltage is restored to within limits.

i

(3 of 4 at 1.0 each)4

REFERENCE
8F SIL-56.

SFNP Requal Lesson Plans " Core Spray System," pp. 9 & 10 (Objective 6).

ANSWER 8 10 (2 00)

a. Prevents a large uncontrolled thermal stress on the pump c as i n g
OR limits cold water reactivity addition OR limits thermal
stress at the reactor vessel nozzles ano bottom head region. (1.0)

b. Li mits thermal stress on CRD housing to stub tube welds and
reactor vessel to support skirt welds. MF TNE R45&f 47/A/6e (1.0)

RetCfWorf 7)D9N$tarWr: 1 -+ -B f-
/6'' , BF DI-68,REFERENCE

BFNP Hot License Lesson Plan No. 7s P 18 pp. 2-4s an d TS,
p. 216.

I

: \

I
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......- . = ..c , = ..,.u.
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0 12
t

On February 22,
1984, with unit 1 operating at 7 percent power

and unit 3 in a refueling outage, the unit I reactor scrammed d unit 2 in startt:p,

the turbine high-pressure first stage pressure exc uring startup when
stop valve (SHV) closed. eeded 142 psig with the turbine

The A2 and B1 reactor trip actuators were picked up andinitiated the scram, indicating that only the setp i
(turbine first stage pressure permissive) (JC) wereo nts of PT-1-81B and -91A
indicates that the turbine first stage pressure permissireached. Subsequent review
psig for instrument accuracy and the actual setpoint is 142've setpoint is reduced 12
specified in the Technical Specifications. psig vs. 154 psigI

g The cause of this scram is considered to be procedural inad+

from exceeding 135 psig during turbine stop valve closuinstruction 0I-47 will be revised to keep the actual turbin
equacy. Operating
e first stage pressure. re.

This scram was normal and had no safety significance

1 the high pressure coolant injection sptem (BJ), the reactosystem (BH), main steam isolation valves (ISV) or main steamr core isolation coolingThere was no operation of.

t
i p_q=ponsible Plant Section relief valves (RV).,

- OP *

j_evious Siciliar Events _ - None

i
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9YSTFM M A L Fi1NC T i n*'S

N. Mal F FOI:
Nn. Mal.FIIMCTTnN TITLF/R ANGE/C AllSF R FFFFCT Nn

____ ________________________________________________________________ __,

10S HPCT SpFFD CnHToni FATLS HIGH ~

,

TYPE:nTSrRFTF^

r AlitF: HDCT SpFF0 CnNTont.LER nIITollT (R-612) FAILS MayTMlIM
'

TN AlsTn.

PI T STA: LnSS nr FFFnWATFQ l

EFFFCTS: TF THF Hori SYSTFM TS' IN npFRATTON WHFN MALFIINCTTON T9
AFTTVATEn, THF TelDPTNF W T I. I. INCRFASE TM SPEEn To ITS HTGH
SPFF0 f.TUTT. SYSTFM DRESSIlpF AND FLnW NTi l DEFIFCT THF
TilpRINE CDFF0 TNCDFASF. prACTOR I EVFl. WTLL DFGTM TO
INCDFASF AT A FASTER DATE. TF THF Tilp P T NF IS STARTED
AFTFR M AI. FilMC T T nM TS ACTTVATEn, ,THF T11R R T N F WILI TeCpEASE
TN *PFFD AND TpTP nilF Tn nVFo9 PEED.

TWE npFpaTno way plACF THF SDFFD CnMTonll.FD TN MANisAL
a vD Ma Niial I.Y AD.fil4T T81RRI*lE RPFEn TO THE DESTRFD VALUE.

f
prunVAL nF MalFIINCTTON WTLL PFTil4N Tur SDFEn CnNTonti,Fo

.- allTpisT Tn NnpV AI. OPEPATTOM.
a

PFF H-?7h7n *
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Number HXY-16

.#
,

MAXIMUM COMBINED FLOW SETPOINT IS DECREASED

POWER LEVEL 100%

I/C NUMBER 16

M/F NUMBER Manually lowered MCF POT. setting at an even' rate until at
simulated minimum value of 50%.

.

1. As the MCF setting is decreased nothing happens until the setpoint becomes
< 100%. Then further decrease of the setpoint causes the CV's to close
while inhibiting the BPV's from opening independent of oressure. This

j causes pressure to increase until the scram point is reached.
,

'

2. Vessel level initially decreases due to void collapse as pressure increases.
FWCS responds by increasing feedwater flow after initially decreasing
feedwater flow in an initial attempt to follow steam flow. Vessel level
decreases sharply after the scram due to void collapse. FWCS recovers ,

level and then feeds as required to maintain level.

3. After the scram pressure drops rapidly, causing EHC to close the CV's faster
the MCF setpoint is being decreased. When the minimum value of MCF (s50%)
is reached it limits steam flow for a period until pressure-is reduced by the:

EHC System. EHC then controls pressure at 920 psig using the CV's.f
4. Core flow increases after the scram due to th'e change in 2 phase flow and

then later decreases as the recirculation pumps run back to minimum speed;,f at < 20% feedwater flow.
,.

:- -
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11/21/79

8. Procedure (Continued)

8.7 Bypass Valves A=plifier And Combined Max Flow Limit (Continued)
.

Check the following control valve LVG inputs and vefify that each2.

is in positive saturation (voltage reading is greater than +6.00

vc,lt s) .

1. Load limit op/ amp A34 TP2 to TPil.

2. Control valve atp/op/ amp A49 TP2 to TPll. '

3. Pressure load gate op/ amp A59 TP2 to TPil.

4. Combined cax flow limit op/ amp, A64, TP2 to TPll.

Check that the output of the control valve LVG is more positiveaa.

than 5 volts at A48 TPS.
'' ab. Check that the output of the bypass valve LVG is more positive

than 5 volts at A60 TP3.

Decrease the setting of the combined max fl'ow limit pot on panel 9-7ac.,

to 0.0.
.

ad. The output of the CV LVG should be about 2.500 volts 10.200
.

,

volts at A48 TP8.

The output of the DPV LVG should be 0.000 volts 1 0.002 volts atae.

A60 TP3. If necessary, adjust R3 on A64 and/or R3 on A65 to

obtain 0.000 volts 1 0.002 volts A60 TP3.
af. Set the combined max flow limit pot on panel 9-7 to 5.00 (50%).

Check that the output of the CV LVG is 5.000 volts i 0.002 voltsag.

at A48 TP8.
,

ah. Check that the output of the BPV LVG remains at 0.000 volts -

1 0.002 volts at A60 TP3. .

3.)' M. Q 30t 4 .

Q(r.oBA,)
.

4 R4 Q 3.% .

. .
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! 8. Procedure (Continued) .

'

,

8.7- Bypass Valves Amplifier and Combined Max Flow Limit (Continued)

ai. Turn the bypass valve jack to the fully closed posidion.
,.-

aj . Adjust power supply connected at A54 TP2 and TP11 so that voltage

measured at A48 TP8 to TP11 is 5.000 volts 1 0.002 volts. Check

A60 TP3 to TP11 for 0.000 volts 1 0.002 volts,

ak. Remove power supply from A54.

al. Verify on data sheet bypass valve amplifier and combined max

flow limit has been calibrated.
~ -

b

s_
-

*e

.

e

.

n

* |.

|

I
1

I*

.
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Fl M LE E M D STRUCTIO.NS
P24D-AL-4985-

co t g= sxt rt 2 0n 5" "*- 20A FIRST MADE FOR r
+

. - - . O 3 DM E*

VI. PPISSURE CO'!TP.0L (continued) Q y,og g_

>

D. (continued) SQ Q 3-
, .)
~'

7 Check to see that the output of the CVA is +5.0V. Then increase
the BPV jack to obtain 5.0 at TP3 of BPVA. If not, adjust R1
of BPVA. Check that FT102 is closed. Soma adjustment of voltage
at TP2 of pressure amplifier may be necessary to obtain this

+ setting.
. . . . . . - . - _ . . . . - . _ . . .

.
-

- .. .

8. Turn the Combined Max. Flow Limit pot to the full CW (non-
~ '

controlling) position. Insert the Comb. Max. Flow Limit board
'

{anditsop/ amps. _

9. Turn down the Corbined Max. Flow Limit pot. The voltage at TP3
of BPVA should decrease to 0 volts. Also, the voltage at TP3
of the Control Valve Amp should decrease to approximately +2.5
volts. Observe that VC P005 operates to indicate comb. max.
flow limit in control.

.

- 10. Retttrn the Comb. Max. Limit to the CW position, decrease the
* ' ' ~ jack to zero,' ground Pin 35 of BPVA and decrease th,e voltage

to TP2 of Pressure Amp to obtain -0.125 at Pin 29 of BPVA and
,

observe +5.0 at TP3 of BPVA."
5 -

.

11. Rdmove all grounds and test voltages.''
,

. -

E. Automatic Load Following
- ~ - - - ;-

1. Check TP2 for +0.5 if not adjust (R19'. Jote setting of,

recirculation pot
,

c.

2. Apply -0.5 volts to pin 06 (TP1 of Load Gate Amplifier Board) .

3. Run the recirculation pots ' full Ci. Ground pin 03.

4. Apply -5.00 volts to pin 05 (and ground TP2).*

? 5. Check TP3 of 0.0 volts and trim R20 if necessary. . .

. . . .
.

_

' 6. _ Increase voltaf;e at pin 06 to'-1.5 volts. Check that voltage at
.

TP3 doesn't increase above' 3.125 volts. Adj.ust R21.if necessary.
-

. ' , , .s 5 - -* -
- . , .

. ,, , ,,
,

,
,

7. Run the recirculation pots fully CCU. Check that TP3 ioltage
*. .' . decrease , if not, consult. factory. ' ,-

-
* . .

. . . - .: . :.
. .. . _

8. Return recirculation pot 01.
- -

r. 9. Remove voltage from pin 6 and ground pin S. _

-) Remove ground f rom pin 03 and TP2 apply +1.125V. , Read zero at TP3. )

|
- ot e, m.om.

- _tSf m hr,b_1,ng_ ,, , ,, , , , ,, _*',',i,", P24B-AL-49 85S
.

115UED -

- Schenectadv. N .Y.- to.aro co.n o saict 208 sa ao

.gg.,g,g.g.; .A
*'

. .

,
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| AbD9E581-QDSIA119D (Continued)
.

0
3, Annunciation " Main Steam Line Steam Leak Temperature High" 160 F (Panel

,t *

9-3). Refer to OI-64.IV.Q.
,

*
.

1. Check reactor building ventilation supply and exhaust fans on.

C. Relier Valve stuck open

1. An open relief valve will be indicated by one or more of the

following indications:

a. Ann. of auto blowdown relief valves open.

1) Check TR 1-1 on panel 9-47 for temperature increase downstream of

stuck open valve (s). Alarm setpoint is 3000F on U-1 and U-3 and

~

3200F on U-2.
,

2) Check accoustic monitor valve positions for indication of flow

proportional to the amount of valve opening. Alarm setpoint is -,

flow.

- ypIg: Upon loss of accoustic monitor and temperature indicatie
on a SRV refer to TS 3.2.F.

e b. HWE drop.

e c. Mismatch between feedwater flow and main steam flow.j

I e d. On panel 9-3 check ?R 64-161 & TR 64-162 for torus temperature increa
I

e Use selector buttons to locate possible hot spot in torus.

2. Operate relief valve control switch two or three times in an attempt to

close the valve.
t

| 3 Initiate suppression pool coolins to maintain torus temperature below 95a

and .to prevent local hot spots.

4. Change pressure regulator setpoint in an effort to close the valve.
|

| HQIg: Rapid or large changes in Rx. pressure could cause a Group 1 (ME'

*

isolation.

| f \
eRevision j, k h \\L Q 4.9g i

,

| Y Q 7.soi

I J
'
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TENNESSEE VALLEY AUTHORITY
l

BROWNS FERRY NUCLEAR PLANT
PO Box 2000

Decatur, Alabama 35602

APR 101984

Mr. Bruce Wilson
Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100
Atlanta, GA 30303

Dear Mr. Wilson:

As requested per telephone conversation between Mr. Fred Gunther
and Mr. R. G. Jones, BFNP, the following information is being
supplied:

'

Unit #1 Turbo Generator Critical Speed occurs between
900 and 1550 RPMs.

Unit #2 Turbo Generator Critical Speed occurs between-

900 and 1415 RPMs. Specific speeds per bearing are
as follows.

1 - 1360 980 6 - 1000
2 - 1415 1000 7 - 1100
3 - 1000 8 - 1060
4 - 1000 9- 900
5 - 1030 10 - 930

This information is being supplied as per telephone conversation
with TENNESSEE VALLEY AUTHORITY D1 VISION ON NUCLEAR POWER,
Mechanical Branch.

YhWH h
g ,,G. T. Jones

PowM Plant Superintendent, BFNP

Enc'osure

3.0 t\L Q 14.o3 b
i

-Q 7.02. b g

SQ Q N .7L h
g

A Q 7,2. 6

An Equal Opportunity Employer,
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J MAIE TURBINE
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F. TURBINE AUXILIARY SYSTE!!S

1. Exhaust Hood Spray System

a. Purpose

During machine startup or at low loads, steam flow to the last fewf
f h gt g c.f.ose stages of the low pressure section is so low that:s

1) Little cooling of the blading is provided by the steam andg 7,7 a

I l
.

2) The blades in the last 1 - 2 sections are actually pumpingDM g
i the steam through the machine (not designed as pumps).

O This result in significant heating of the last stage blading and
inner casing.

Some cooling must be provided in order to prevent distortion of
radial and axial sha,f,t to casing clearances.

I
Problem is worsened if there are significant non-condensables
in steam,

b. Brief Description m
'

System consists of:

1) Temperature sensors in the A & C low pressure hoods to detect
I high temperature conditions. The highest reading detector con-

trols the automatic spray system.

2) An air operated, temperature controlled automatic water spray
valve that controls the flow of demineralized water from the
condensate system. Maximum flow is 138 gpa at 100 psig with

,

no load on the turbine.!

| 3) A motor operated bypass valve is provided for bypassing the
automatic spray valve in the event of its failure.

I
i

| Do not use bypass valve if exhaust hood temperature is > 135 F
| and turbine-generator is loaded.
1

4) Spray nozzles that spray down into the turbine exhaust hood,
not the blading or casing, and thus provide indirect cooling
of the blading.

5) Instrument air is used for system control. {

E
-- --

.
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IV. AkDormal.02frA119DA (Continued)

* F. SUPPRESSION CHAMBER WATER TEMPERATURE ABNORMAL (Continued)

'

' 3 SUPPRESSION CHAMBER WATER TEMPERATURE HIGH (93 F)(U 2&3)
~

y

1
'* * a. See IV.F.1.A-g

,

'

G. SUPPRESSIGN CHAMBER VACUUM RELIEF VALVE OPEN |

1. Check torus pressure (PT-64-s0, panel 9-3).

2. Check temperature (TI-64-161, TR-64-161, TI-64-162. TR-64-162).
I

3 Close isolation valve FCV-64-20 or -21 if torus pressure is not .5 psi

less than reactor building pressure (refer to Tech. Spec. 3.7. A).
*

I
H. DRWELL LEAK DETECTION RADIATION HIGH

I HDIE: Upon receipt of alarn, immediate action will be taken to confirm

the alarm and assess the possibility of increased leakage, notify
shift engineer. -

,

1. Have lab take sample for test and log results in daily journal.,

2. Scan drywell with television for source of radiation.

3 Check drywell sumps flow (OI-40).
.

I. DRWELL LEAK DETECTION RADIATION DOWNSCALE

- 1. Have instrument checked by instrument section.
,

2. Check isolation valves not closed.
,

J. PERSONNEL AIR LOCK OPEN - Have air lock checked.

K. TORUS /DRWELL ISOLATION VALVES AUTO CLOSURE BYPASSED - Check key lock

g ,, anes. itch, ,ane1 ,-s, e-s4, ane e-ss.

' Revision 3.p A G 4.og b ,
w> .

R4 4 S~%> j'

4 7%/

.

I
.

L
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j

III. Operatina Instructions (Continued)

E. Initiation of Primary Containment Cooling System

CAUTION: IF RHR SEAL WATER TEMPERATURE IS J.160 F, THE CONTAINMENTr-

h COOLING HODE OF RHR IS CONSIDERED TO BE INOPERABLE.

1. The containment cooling mode of the RHR system will be placed in

service whenever necessary to maintain pressure suppression pool
.

* temperature .( 93 F or whenever necessary to limit primary

containment pressure and temperature (refer to III.D.7).

2. Start an RHR pump. Note minimum flow valve OPEN.

3 Start corresponding RHRSWP.

4. Position FCV on discharge of heat exchanger to adjust cooling water

flow to approximately 3,000 gpa.

XQIE: Cooling water flow may be decreased or increased to a maximum
of 4,500 spa, as the condition dictates.

'1- 5. For suppression pool cooling:
C

EQIE: Containment spray inboard isolation valve (System I -4 FCV-74-61, System II - FCV-74-75) must be fully CLOSED.

XQIE:
1

During suppression pool cooling operation, maintain RHR pump
flow range for single pump 7,000-10,000 gpm and for two (2)
pumps 14,000-20,000 gpm.

OPEN suppression pool spray and recirculation valve (System I -a.

FCV-74-57, System II - FCV-74-71).

b. OPEN suppression pool recirculation and test isolation valve

(System I - FCV-74-59, System II - FCV-74-73).
1

4

3 e 4 at w.Ou,
-

I

* Revision q , . m'
S4 Q 4~7 b,

A q 1.1 h

1 1

-

|
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Revision 0

-Lesson Outline Instructor Notes
I

3. ' The two ADS valves fed f rom the 250V Rx MOV hy- Q A Z.o3
Board A have automatic transfer to an alter- bOSnate source on loss of 250V DC to their
respective control circuits. R4 2.1

E. OPERATIONAL SUMMARY 6.f
J

1. System operation during a small liquid
or steam line break.

a. Assuming concurrent loss of feedwater
flow and failure of the 'dPCI system,

a small break results in a loss of
inventory without a significant
reduction in reactor pressure.

2(1) If a small (< 0.1 ft ) liquid
or steam line breaks, inventory
will begin to flow into the
drywell.

(2) As inventory decreases, reactor
pressure will tend to decrease.

(3) |Since the reacter system is
saturated, a reduction in
pressure causes a portion af
.the coolant to flash to steam,
which tends to maintain systra
presr;ure.

, , ,

(4) - In addition, heat..from the fuel,
vessel internals, and the vessel

- itself will be added to the
c'oolant. This also tends to

>,
maintiin rystem pressure.'

..;
. .

.~.. . s ..

'(5) The net sult is a~ reduction of
co6 ant. invento'ry (reactot water
level) ylthodt a signir! rant
reduction in reactor pr J > ge.

(6) Assistnace from rit'.- h' - or '
'

,jADS is required t, p 4... . - J
possible uncovering; bf fugl,',

~; ? s.
y ,

-+

,(

V,. O
, .

*
-, -

.j.

' ' _ s, / *mu,'
.

- ~. .

%g
p

/ *

,, % 1'
,

%* I,y k;

#' 's,. !'
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_._. _ _ -
. . . .

.

..

. . - . . . . - e

CONDITIONS FOR OPEFATION SURVLTLLANCE REQUIRD4ENT

gY SYSTD4 BOUNDARY
1.6 _ PRIMARY SYSTm BOUNDARY4

_

plicability Applicability_r.

g ies to the operating status Applies to the periodic *examinaticg the reactor coolant system. and testin6 requirements for the .

reactor coolant system.b

gjective Objective '

y assure the integrity and safe
'gyeration of the reactor coolant To detemine the condition of the

reactor coolant system and the
gates. operation of the safety devices

related to it.
'

fication Specification '

per nal and Pressurization A. Themal and Pressurizationpaitations Limitations
1 1. The average rate of reactor 1.

coolant temperature change During heatups and cooldowns,,

during nomal heatup or the following parameters shall i

cooldown shall not exceed be recorded and reactor cool- f
'

F/hrwhenaveragedover ant temperature determined at
!1000

15-minute interynis until 3a one-hour period.
successive readings at each

4

given location are within 50 F.

a. Steam Dome Pressure, %L Q y, % (Convert to upper vessel
d RQ

region temperature)
Q 7 3 <\.

b.q j Reactor bottom drain
e temperature ,

Recirculation loops A and Bc.
i

.

d. Reactorvesselbodomhead
,

i,
temperature,

Reactor vessel shell adjstrent'.
e.

\ to shell flange
2. During all operations with a 2.critical core, other than Reactor vessel metal temperature

for low level physics tests, at the outside surface of the
,except when the vessel is bottoct head in the vicinity of the
vented, the reactor vessel control rod drive housing and.

-

shell and fluid temperatures reactor vessel shell adjscent
shall be at or above the to shell flangg shall be recorieel

>

at least every 15 minutes dur:netemperature of curve #3 of inservice hydrostatic or leakfigure 3.6-1.
testing when the vessel pressuzw
is > 312 psig.

_ - -- --- _ _ _ _ _ _ _ _ ~ - - - - - - - - - - - -
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a) Potentially high differential temperature can exist
in the vessel bottom head 5egi n due to the CRD cooling,

water, injected at 70 - 90 F

b) It is desired to. keep the cT between the saturation
temperature and the water frem the vessel bgttcm head drain
drain to the cleanup system at a value <l45 F and the 'Ifn:f.
between an igle and an operating recirculation loop at
a value <50 F

1

2) To acccmplish the above:

a)
.

The minimum recire pumo speed is procecurally limitedy

-

to 23% even though the fluid coupier could operate
1_ down to 20t

g b) The vessel bottom drain line was cennected to.the
| cleanup system for accurate temperature indica' tion

in tne bottem head regien.

(1) Drain valve has a drilled disc to allcw flow
at all times and prevent stagnation -

,( - f
3) A AT between sa'turation temperature and the bottom head

-

; temperature is not limiting in itself. The stresses occur
t when starting an idle pump or increasing flow. Hot water-

new sweeps cut the cold, producing an uncontrolled .'faatup,

a) Regicns of primary concern are:

(1) CRD housing to stub tube welds
!

,' (2) REV to RFV skirt welds
I

! b) In addition, the cold water is swept up and throughI

I q the core, producing a reactivity transient

b. Maxirum 5::eed Operation
I -

} 1) The recirculation pumps are sized and designed for
-

puccing reactor water at ratec ccnditicns, i.e.:
546*F

t

i

6
i 2) Rated c:re mass flow 102.5 x 10 lb/hr,'can b# achieved

at lower temoeratures. However, current limits on
the f1S set drive to mater and/cr ;enerator will be
enccur.tered at approximately 50 HZ if pumping cold
water. '

?

. e (3
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nr instructions (Continubd)
,

Startup (Establishing Condenser Vacuum) (Continued)
-- -r

_ ;
C.

Catalytic recombiners and charcoal adsorbers. (Continued) j? ,

7

~

c. To place A or B off-gas system in service: (Continued) i
, ,

-

a 3
4. 6) Place HS-66-113 in the AUTO position. [

1

- EQIX: The preferred method of operation is in the parallel~ i

mode. ,,,

a) Open train 2 bypass (HS-66-118). j

b) Open train 1 bypass (HS-66-117).
c) Close train 1 discharge (HS-66-116) . ,

I

7) With HS-66-113 in the AUTO position and HS-66-117 in the OPEN
,

position, a high radiation in either of the post treatment
'

process radiation monitoring channels will automatically open

FCV-66-113A, close FCV-66-113B, and open FCV-66-117, thusgg

g4 routing parallel gas flow through the adsorber beds. TREAT

position of the mode switch places the absorbers in' service, in
i
}

parallel manually opening FCV-66-113A, closing FCV-66-113B, and
? I

+opening FCV-66-117,
>

; CAUTION: DURING POWER OPERATION, RQ EDI. CHANGE CHARCOAL ,

BED ALIGNMENT. ANY CHANGE IN OFF-GAS FLOW RATES OR;
DIRECTIONS DISTURBS BED EQUILIBRIUM. AS A DIRECT.

RESULT OF ANY MAJOR LOSS OF BED EQUILIBRIUM,,

i INCREASED AMOUNTS OF ACTIVITY ARE RELEASED UNTIL
j BED EQUILIBRIUM IS REESTABLISHED (8 TO 12 DAYS).

.

8) Maintain the standby catalytic recombiner temperature 275 -
1

360 F.

9) If recombiner temperature is < 275 F: .

l

a) Check cal-rod heater switches in the ON position with power
,

supply on (HS-66-76 and -90).
1

- .,

|
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