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Summary
Examinations on March 23-30, 1984

Written, oral, and simulator replacement examinations were administered to ten
SROs and nine ROs; two SROs and seven ROs passed these examinations.

Written requalification examinations were administered to nine SROs and six ROs;
seven SROs and four ROs passed these examinations. Oral requalification examina-
tions were administered to four S°)s and two ROs; all individuals passed these
examinations.
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Persons Examined

SRO Candidates
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Bradford (W/0)
. Charles

. Dye
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Fisher

Hall

Hannah (W)
. Higdon
Lamb
Martin (W)
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Candidates
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Other Facility Employees Contacted

Branam
Christopher
Bollar
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Harris, Jr.
Hillis

. Joe, Jr.
Scillian
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SRO Requalification

ComG--i-o$modcC>»oOo

=
o

IrTr»EO0O00OMrr Mo

Abercrombie (W)
Baggett (W)
Burnette (W)
Duke (0)

Elkins (W)

. Howard (W)
. Jones (W)

. Jones (W)

. Jordan (0)
. Marbutt (0)

McDowell (W)
Walker (W)
wWhite (0)

Requalification
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administered during this visit,
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. Allison (W)
. Ash (W)
. Gann (W)

Johnson (0)

. Johnston (W)
. Miller (W)
. Olive (W)

Westfield (0)

W/0 indicates that only a written and/or oral examination was

. T. Jones, Plant Superintendent, BFNP (2/conference call)
. Swinde.1, Assistant Plant Superintendent, Operations (2/conference call)
. Hunkapillar, Operations Section Supervisor, BFNP (2/conference call)
. J. Johnson, Chief, Nuclear Training Branch (2)
. Sain, Assistant Chief, Nuclear Training Branch (2)

H. Noe, Supervisor, Operator Training, NTB (1,2)

. Catron, Simulator Unit Supervisor (1,2)
. Connors, Section Supervisor (2)

. Dexter, BWR Engineering Unit Supervisor (1,2)
. G. Jones, Training Shift Engineer (2)

. Champion, Training Shift Engineer (1,2)



Lewis, Simulator Instructor (2)
Johnson, Simulator Instructor (1,2)
Dawson, Simulator Instructor (1)
Glover, Shift Engineer (1)

Miller, Shift Engineer (1)

Duke, Assistant Shift Engineer (1)
Casto, Unit Operator (1)

Fish, Unit Operator (1)
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Examiners

. Guenther, NRC, Chief Examiner (1,2)
. Munro, NRC (1.2)

E. Doa', EG&G (1)

E. Hi1l, EG&G

*. Kvamme, EG&G

L. Persons, EG&G
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NOTL - (1) Present at exam review.
(2) Present at exit meeting.

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 (RO/SRO for
replacement/requalification).

The following comments were made by the facility reviewers in reference to
the RO and SRO replacement examinations. Where applicable, the comments are
also referenced to appropriate requalification examination questions
(numbers in parentheses) although they were not specifically addressed by
the individuals reviewing those exams.

a. Question 1.0la - Candidates may use a scaling factor to determine
"% power" and then calculate the answer.

Resolution = It 1is acceptable for the candidate to convert the
indicated power to % power by use of a scaling factor. However, since
the questicn specifically asked for "INDICATED" power, the candidate
must convert his new % power level back to an indicated power level to
receive full credit. No change to the answer key is required.

b. Question 1.04.a (1.3.a) - Critical Quality, 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



measuralt” 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.

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

Resolution = 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.

Question 2.0la (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-€3-1) 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 tc the answer
key is required. (A post-exam review failed to reveal any misinter-
pretations in the intent of the question.)

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
contrel 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).

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

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



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.

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.

Question 3.02b (2.2.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 panel, 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.

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

Resolution = Browns Ferry Transient HXY-16 and documentation provided
by the facility (BF SMG 147-1.2, p.34 and P24B-AL-4985, p. 20A)
substantiate the requested change to the answer key; it has been
changed accordingly.

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
Tockout" 1s identified as a single condition. No change to the answer
key 1s warranted.



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 fo-~ full credit.

Question 4.02(4)/7.22C Failed jet pump flow would decrease if the
failure were due to a jet pump riser failure. The question does not
specify failure mide.

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.

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, revcaled 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
incorporated in the answer key.

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.

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 0I-64, January 12, 1984, page 21.

Resolution - BF QI-64 (January 12, 1984), p. 21 and BF 0I-74 (Unit 2,
July 29, 1983), p. 8 specify 93°F for initifating 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.

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.



Resolution - When nuclear plant operators perform a routine self-frisk,
they should be aware of what meter reading represents the Maximum
Cortamination 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 8.4 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.

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

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

Question 5.11adb (5.8adb) - Candidates may use boiling length changes
in the answer.

Resolution - A discussion of changes in boiling length when answering
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.

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

Resolution = "Not Downscale" 1is an acceptable equivalent for “on
scale". The answer key has been changed to accept either term for full
credit.

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.

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
to reset PCIS.

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

aa.

bb.

cc.

dd.

Question 2.1a - The question does not elicit the response as noted
on the answer key. The guestion 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,
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.”

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

Resolution = The following requalification 1lesson plans and
learning objectives address required operator knowledge regarding
loss of electrical power to system valves, etc.: HPCI/3&4;

ADS/3&84; RCIC/3&4; (CS/485; and RHR/485. 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.

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 (1) above.
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.



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:

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

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.

The examiners noted that several candidates failed to use procedures
during their simulator examinations. Communication between the RO and
SRO candidates was aiso finadequate to keep all examinees aware of
changes in plant status.

The chief examiner pointed out difficulties encountered in the
distribution of required reference material to all examiners. A
discussion followed concerning the establishment of appropriate
boundaries for NRC examination gquestioning.

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.

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.

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



Summary

Based upon the operator and senior operators' performance on the written and
oral rejualification examinations, as summarized in Enclosure 2, the Browns
Ferry Nuc ear Plant 1983 Accelerated Requalification Training Program fis
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 BFNP 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-
c1uion Training Program learning objectives and the narrow scope of the
material coverec. It is highly recommended that the Tennessee Valley
duthority and Er-owns Ferry Nuclear Plant training staffs continue to
»yaluate and im rove those learning objectives and broaden the scope of
meterial covere.. The field of questioning in future requalification
examinations adrinistered by the NRC at Browns Ferry (and elsewhere) will
continue tc foll.w the guidance of ES-601, paragraph D.3, in that it will be
based primarily ¢n the learning objectives of the facility's requalification
progran 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
exam‘nation (8 of 10) and the June, 1983 examination (4 of 6). Addition-
ally, cne 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.



ENCLOSULE 5

TABLE ES-203-1

73

s SR, U.S. NUCLEAR REGULATORY COMMISSION
& o . REACTOR OPERATQOR REOUALIFICATION EXAMINATION
NOGanaA
Ve pkr B Xt Facility: _Browns Ferry I, 2, 3
Grew” Reactor Type: B O o clarr Rl e e
Fish 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 guestion sheet on top of the answer sheets. Points for each
question are indicated in parentheses after the guestion. The passing
grace requires at least /0% in each category and a final grade of at
Teast 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 QOperation, 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. [ have neither given nor
received aid.

Candidate™s Signature



1.1

1.2

1.3

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

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

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

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.

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 n2at. 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?

Figure 1.2 illustrates two methods of reducing a system's

flow capacity; i.e., by throttling anc by pump speed reduction.

State which method is r rferred and give one reason WHY.

Since MCPR is not a directly measurable parameter, what

are three (3) measurable core parameters needed by the process
computer to calculate MCPR?

With regard to MAPRAT,

1. What is the relationship between MAPRAT and MAPLHGR?

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

3. What physica' consequence could occur if the MAPRAT
limit is exceeded?

(1.0)

(1.5)

(1.0)

(1.0)

(.7%)

(.5)

(.75%)



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)
e 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)
€. Why is there no flur spike (AREA 4) cauced by the turbine trip? (.5)

1.6 Answer the following with regard to figure 1.6, which iliustrates
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)

s 7 hours
2. 12 hours
3. 10 hours

¢. 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.



2.1

2.2

2.3

2.4

2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

a. The plant is operating at high pewer when a technician
incorrectly 1ifts 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?

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?

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 - VDOC Rx MOV C had been lost = RCIC - Loss of
power to condensate pump.

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)?

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

' Control Room
2. Backup Control Panel
IN BOTH CASES EXPLAIN why the valves WILL or WILL NOT open.

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.
Answer on the attached handout table.

a. Place the following cnrmponents in pruper flow path order.

off gas condenser
gas reheater

hcldup pipe
catalytic recombiner
preheater

charcoal adsorbers

(1.0)

(1.5)

(2.8)

(1.5)

(1.5)

(2.5)

(1.25)



b. The charcoal adsorber bypass valve (113B) is open during
periods of low activity operation. Under what conditions
will i1t automatically close and the adsorber inlet valve
(113A) open? (.7%)

2.6 When a scram signal occurs at power, describe IN DETAIL how the
Control Rod Drive and its associated Mydraulic 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)



3. INSTRUMENTS AND CONTROLS

3.1 a. The RSCS enforces Group Notch Control from % rod density
to % reactor power as sensed by _ . (1.0)
Canddeke: wary Guwta TC & o) ¢eds e ™ S wn h‘.*& Mhia o fdd w'\k\la‘..,‘ [ W T .
. What 2 ROD BLOCKS are used to enforce control rod sequences
when in GNC? (1.0)

€. 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 (i1f 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
the Maximum Combined Flow setpoint to drop to zero. How will the
following parameters RESPOND after the fault and WHY? Consider
their response for ONE MINUTE following the fault. Assume NO
OPERATOR ACTION. Attached FIGURE 3.3, EMC Logic, is provided for

reference.

a. Turbine control valve position (1.0)
b. Bypass valve position (1.0)
€. 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
fnstrument 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 actua) vessel level as directed
by the handout.

3.5 a. GOI 100-3 cirects that when LPRM maintenance is of such a
magnitude that any one APRM 1s 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)



3.6

3.7

b. TRUE or FALSE

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

2. An SRM short periou of <30 seconds produces a rod
withdrawa) block.

Regarding diesel generator Control Circuits:

On Pane)l 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.

Answer the following with regard to the Process Radiation
Monitoring System:

a. When the reactor build1ng ventilation exhaust reaches its
trip level of 100 mR/HR five automatic actions are initiated.
List FOUR of these automatic actions.

b. List the four process streams which are monitored by the
Liguid Radiation Monitoring System.

(.5)

(.5)

(1.5)

(1.2)

(0.8)
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4.2

4.3
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4. PROCEDURES = NORMAL, ABNORMAL, EMERGENCY AND
RADIOLOGICAL CONTROL

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

& What precautions are taken on Unit 2 when passing through
the critical speed zones to minimize vibration probler«

b. Why are these precautions necessary on Unit 2 but not on
Units 1 and 3?7

With regard to Ol 47 (Turbine Generator):

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

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 1s operation at these speeds undesirable?

€. After syachroni:!nt. the voltage regulator transfer volt
meter 1sl;oog1ng =5 volts. What is actually measured and HOW
is 1t nulled

In reference to tha Cold Startup Section of GOI=100+<1:

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

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 11ist,

NOTE: ACTION STEPS MAY MAVE MULTIPLE ACTION AND/OR CMECKS
In response to GOI 10N=12, Norma! Shutdown from Power:

a. I the RSCS 135 found inoperable at 15% reactor power during
the shutdown, WHAT must be done?

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

€. WHAT {s the moderator temperature range which must be
maintained during cold shutdown?

(.75)

(.7%)

(1.0)

(1.0)

(1.0)

(1.0)

(1.5)

(0.5)

(2.0)

(0.5)



4.5

4.6

4.7

Regarding EOI-36, Loss of Coolant Accident Inside Drywe!l:

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

b. When attempting to locate «nd 1solate the break, the
procedure cautions the operator to ensure sufficient reactor
coolant inventory to keep the core covered before i1solating a
Tine break. WHY 1s this caution necessary?

According to EOI-4], Methods of Water Makeup to the Reactor, WHAT
are FOUR (4) plant systems which can be used to supply HIGH pres ure
water makeup to the reactor with NO NUCLEAR STEAM AVAILABLE?

Answer the following rvgcr¢1n' the operator actions of GOI-100~11
for & REACTOR SCRAM with MSIV's closed:

& WHY 15 1t preferable to manually operate the MSRVs to contro)
roo;tor pressure rather than allowing them to cycle on thetir
own

b. At WHAT torus tlnToraturo 15 1L necessary to place an RHR
cooll

Toop 'n torus ng?

(1.0)

(1.0)

(2.0)

(1.0)

(0.5)
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FOF USE IN ANSWERING QUESTION NUMEER 2.04

-_—..--------o-—--—--———----‘---—-——- ——— -

TRIF INITIATING SIGNALS EYFASSES COMFONENTS ACTUATED
WITH SETFOINTS (IF ANY)

R o S S R

ATUHS

T A e SN i

RFT

FOR USE IN ANSWERING QUESTION NUMEER 3,04

1, LT-3-206 INDICATES (*,— )
2. FWCS RESFONSE

—..-—--—-—------——.--_-—---—------—--—-'----—-—

3, RFF ACTION(S)

---—------—-—--------—.----—-—---—---------———

4. ACTUAL VESSEL LEVEL (*,—~,3)

5. FUNCTIONING OF RFPS
INCLUDING REASON(S)
AND EFFECT(S)

- —— -o_------—--—---—-—----—--—--—--—-——--

& INDICATION: LITS 3-444

3 by SRR A R = s
LITS 3-44E (T s ¥)

« 1@ P Me

--------—---—------—----—-




-

i

Tatie 2. Saturated Steam: Pressure Tadle
. . sat P vy Progs
Teme a Sat Sat _ o+ : - i
Fam Lguie fvap vapor Loue tvap Vape! Lauag wap oW
! v, Vi A Ly Mg & L iy Sy [
} 2N {11
R ooiee2T  37F  3%0rd 0 3 i"i'i 33&! {2;; i :u
’)‘:22 335::": ‘i-n: T 1763 Ags 0032% 1% 201 ’.ﬂ
* . - - 1 +, 1%
oL 28iL, 3% 3355 360 611 BT g;l‘..; -:532 Peil {
Wi Nk N i 113 « tHE 008% 133 (M we
0 % %N ot 11%0¢ 032t &) (75 1
}}55 ::l: .‘: g:" %29 il 1150 % ony IR L8 "e
&
BE oo il " thed I A S
e 001008 MT™E 117k ‘a‘lb te 03‘)” et 44 -
s FTURIET et 103wk 61 u».u’ “.,: 5 e 54 -
MW 001128 Bave’ 5% 02 Hu °v" ; t- 4o -
et 44 Ebes & T 2 e o‘._i: 4 e s
R 68 62050 s 2 1ad¢ :;u i'm 1 Co0 o4
[ Tibsil] S6% $4M R 1Nne - I:CIG oy
QulleN s 48950 e 1Hesd Gand) i
‘ e )
7740 a3 40 %8 187 2 04788 e 1607
G.OUYI: L LR e LIS Dake l;:lh lg
0983 108 mnn me :lwl 0esy ;‘- v !“_
D008 JaGs  Jau 3190 i oast 0wt 1
32182 o 1w 150 1y o%n g 13w
1 00ises 7 01 3306 15 | $he  ime e
L5 J0inld 281% 285k oJ? ‘l' 15s ¢ ¢ .qg; léj;’ ! 55’;
a2 ooIB2l 20856 26738 ;2 i9% G em Gz iww
1ioe cois? 28128 M2 3467 1'% % gaat  lany Ll
v e 24 {ux W Hnve 05.82
Q01838 2289 py 12 3858 s i1e 3 0538 1 3016 1945
nee ;;: 001884 2837} 21820 s 0 11930 %% 09522 1 r’li
ms 18588 0015 200779 ium }:.i :%:: !l"é;‘é 823:2 ::’ﬁ.‘ :h:.
me 9170 OOIEs 197wl 1 %5446 3 1200 ; 03 1ha
¥ CiSeu 19999 L9768 3 disd Wk Qi v oous
i o@n S SR L W ol b o o oM
206 44 [ITH I 7 g 1283 i i 1% LT
e W08 oUis)S 1813 10l xi $i33 1201 =y lgix‘
i 1l 1668 1 i 8151 12213 05805 9
- H HHA coms ke 1 W6 w0 e 058es 09 13138 Y
038 i 152382 W e was 12009 0 5287 o922 1910% e
g: l-%l ;'3 gg!m 120862 1175 Iﬂg e !’.‘NO 060y g!?ﬂ : nh
W 43480 001938 114G [ letws el “Bus R woli’ Bl e
a0 <568 GOIF  i0IJ2e OMIMS a1 %S It 0 E360 Ld 208 ] Lans “oie
e %701 wBI9  0W o%M? s 5% 12087 062% 0B 14629 Wil
ssae i CO0I94  o88) 0BT os 333 1208) OekiI 28 14547 08
2] a0 11 Dew” Ge9Ns a7 e 1207 061 $1M8 1 461 e
e 588 QCrai?  oesan  0osd) nls nes 12002 068 S ors a8 Peted
e 5008 2 06 0 655% LY nig? 1200 8 06328 &N 1 4308 i
nes CSERAD  060%¢9 009 6958 12007 onx v on e
e 05608  0%8% 5098 teea Qiilt DR 13163 1]
"ee 051197 050 S18s e 0 01187 75898 i 0% "ee
" 0ama 05091 %7 w s 0 e V3052 sore
"o U 047205 S 7 18 onss  ees 1% "t
043¢H Qe 5476 g 0783  Qesci 13608 19058
Ce00er Qa7 2 $50 1 s 0 N 0632 i as] 0w
017863 040058 %S 1"Hes i [ BahE) [ L5483 (R nee
0 eyt Blall ol 4 Lie 373 1368
030z 03 519 s ! Jeb3 e
032306 03455 S8 (84 50 1 13 e
0r: QX b 1180 1357 et
0w ensy ) g 13 nsee
QN 00 4588 11783 13 13088
s 02831 60s ) 128 b 473 e
024377 Iy 6117 1B N 188
3 026 6120 11603 I3 13500
023158 32548 6282 ilse s B 1560
0214  0.651 60¢ TR 8 Wt
C.AI 02a07 bt s 1158 13 i+
¢les) 3203 w2 115 |ni‘§ e
61219 g van! (R i182) 550 b 24
CINSSE 001952 [ E e B2 ‘e
01361 0™ i 4 Lidse ) 285, e
Q16599 019540 66 3 1ee 1280 Wit
01675 Ol 671 113} 1 288, e
Grammy 017503 iale 1130 1250 nese
8 13%0) 6222 i s A..'._ M 1 3% 5
314G [ 3S187] B! 32 . L2%9 Sere
cIim Ciule 7y 1 ? 1739 faiet
O TR m 0512 12258 2880
L2 SR L g P LY JUET G 1355
ORIk D11% 57 itis? ] g8t
68N o' A7 0% S 1198
Q08188  CuwD ™ sk 1180}
80573 008 Wis 10783 RT3
AT Ay 30 g 1133
R 05k ) LIRS LIRS 16832
R ) o e o 1062

£l



W N

TAUATION SHEZT

¥ s mna v =g/t
1 2
w = ng Sl‘lot‘ /2 at
T e e
@ =172 W a s (Vg - VIt
PE = mgn
Vf = V° + at w3 8/t
W= P s & e o 02
-
&£ =331 = .
m= V“Ag
Q= Coes
5' CAaT
Pwr = 'd'_..\h

p = p 105r(®)
Q -
e/
Pope

SUR = 25.08/T
SUR = 25a/2% + (8 = 0)T

(22/c) + [(8 = a2V T6]

= /(z -8)

(3 - 2)/(%a)

* Kgpeml)Kopr = Korel¥ors

-1 -
"

w» -4
"

e = [(a=/(7 Keff)] * [a.eff/“ * :T)]

2 = (z3v)/(3 x 10'0)
L =N

Aatsr Pir:imeters

1 gal. = £.325 lom,

1 ga}. = 3,78 litgrs

1 723 = 7.23 cal.
Density = §2.4 lbg/fed

Zeat of fusion = |
1 Ata = 14,7 o5t =
T e, Hzo = 0.4335

Cscle afficiency = (Net work
cut)/(Energy in)

A=l A= Aoe"t

P LnZ/t]/z = °°693/tl/2
tl/zeff 2 Eftll,)(:\)]
L\t1/z) » (5b’]

-IX
[ = Ioe

[ = Xoe"“
[« 10°%/TVL
Q

™VL = 1.3/u
VL = -0.393/u

SRR = S/(1 - K‘ff)
R, * s/(1 - Kerrx)

CRUT = Kapey) = Rl = & zpr)

Ms 1/(1 - Keff) = CRVCR°
Mo 1= Xeppgd/ (1 = Rapey)
SoM = (1 = X co)/K o

i* = 10 seconcs

T = 0.1 seconas™!

- 2' - 2
54 125 ’
/hr = (0.5 CZ)/d“(meters)
R/hr = 6 CE/6° (Feet)

Yiccz]lanenus Conversions

T curie = 3.7 x 101020
1 kg = 2.21 lom

1 np e 2,54 x 102 3tu/rr
1 == 3,37 x 10° 3cu/nr
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1.1

1.2

1.3

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

ANSWERS
a. Using: T = B -»p
A X p
Assuming: B = .0071
A = 0.08/sec e k= O [sec
T = (.0071) (.00124)
(.08/sec) (.00124) = 4 45 sk,
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.

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]. & Mere <Hiiat sskm (1.0)
otahon
Reference: BFN Char. of Cent Pumps Requalification LP, Objective 6

a. - Power, Local power, Flux, or Local flux
- Flow
- Pressure
- Inlet subcooling
(3 of 4 req. @ 0.333 each) (1.0)
o MAP?AT }s 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

T T e L e T . T T I Y R T — A R RSN NI TRErERar R RN TSNt



1.4

1.5

1.6

5.7

mToOnow

Doppler or fuel temperature

Void

Moderate temperature

Void

Moderate Temperature

(0.5 each) (2.5)

Referen~e: BRF Rx Physics Review pg. 31, 39 & 40

b.

s

BRF Requal Rx Theory pg. 27-30

FWCS cuts back to follow steam flow [.5] and then increases

feed flow in response to low Rx level [.5] (1.0)
The BPV's are opening to control pressure. (.5)
The scram is anticipatory based on TSV position. {.9)

Reference: BFNP Transient CXY=5

b.

c.

100% equil. xenon = -3% delta k/k [.25]

100% peak xenon = -4% delta k/k [.25] (.5)
The peak would occur at about 7 hours. (.5)
See figure 1.6 at the end of the answer key. (1.0)

Reference: BFNP Reactor Theory Requal LP Objective 20

As temperature increases, migr. :ion length increases
exposing the control rod t: .reased thermal! neutron
flux, thus rod worth increase: [0.67]

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]

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



2.5

2.6

Reference: BRF Recirc L.P. & Recirc Flow Control L.P.
BRF Requal Recirc L.P. pgs. 14 & 24, Objective 9
W £ ey P\ave on Plant Ewvc pm\-‘ LEA Gy - 0|
a. - preheater
- catalytic recombiner
- off gas condenser
- holdup pipe
- gas reheater
- charcoal absorbers

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

reference: BFNP Off-Gas System LP, Objectives 2,4

8F oT -y
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
freccure a hall check valve in the CRD opens to apply reactor
pressure to the CRD to complete the scram stroke [0.33],

Reference: BFNP CRD Hydraulics Lesson Plan
BFNP CRD Rod B'ade and Drive Mechanics LP

(1.25)

(.75)

(2.0)



3.1

3.2

33

3. INSTRUMENTS AND CONTROLS

ANSWERS
<50% rod density [0.33] to 30% power [0.33] as sensed by
turbine first stage pressure. [0.33] (1

When in GNC, rod blocks are enforced which:

L Prevent any rod i1n the group frun being moved in
opposite direction from the first rod moved. [0.5]

2. Prevent any rod i.. group from being moved >1 notch in
direction of first movement. [0.5] (1

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

Reference: BRF RSCS L.P.

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

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

Reference: BRF RBM L.P.

BRF Requal RBM L.P. Objective 2, 3 & 5 pg. 10, 15-16 & 21
® the Sofe Shena Wewo 25 90 vilua P dnin
The TCV's will close ety [0.5] ThealVG passfRe &8 MCF
signal ofib% rather than the signal from the pressure
controller. [0.5] (1

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

Reactor power & pressure will rapidly increase following the
fault. [0.5] The reactor will scram on High Flux &/OR High
Pressure. Reactor pressure will be controlled by the SR¥S.
[0.5] Ten's (1

Reference: BRF EHC L.P.

Teans eat WXy -le
€F sme w7 - 1.2 P 3¢
PI4B-AL- 4955 p 208

.0)

.0)

.0)

.0)

.9)

.0)

.0)

.0)



3.5

3.6

3.7

increasing level

FWCS will send sgnal to runback the RFP's

runback and then trip on high level (from LT-3-206 & LT-3-63)
. actual level is decreasing ;
RPS scram on low level from LIS-203 C&D eoR Weu wew\ =P TT >saa( .
LITS-3-46A decreases

LITS-3-52 stays same
LITS-3-46B decreases

N P WM e
S~ . — — o~ o~
wun
S~

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

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

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 '~ r “oard to
shutdown bus breakers for backfeed operations (0.75] (1.5)

Reference: BRF Requal Diese an. L.P.
a. Isolates Rx Bidg and refueling zone ventilation system

Starts the SBGTS

Closes the Primary Containment Purge and vent valves

Isolates the control bay ventilation

Starts CREV. (4 of 5@ .3 ea/l1.2)

RHRSW

RCw

RBCCW

. RADWASTE (.2 ea/.8)

B DTN e

PP e

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



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

4.1 a. (Place the loop flow controllers “n 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 QI-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. oR - Lew Stem Clew b last  (1.0)Shears

Yoo-woo Aad 35S — S Aul'.a\ Sl = 3«\1\.\-\“»‘& hu&.a“ las S\a* \ddv‘.‘ And
b. €AF-entait-—2-cnitieat—speeds [0.5] Operation at critical ‘o cdmalavipe @

speed would be to operate at the point of maximum vibration. & °“‘".1 paal

[0.5] (1.0) emdt)

&, The transfer voltmeter reads the difference between the Auto(dor)
and Manual voltage regulator outputs. [0.5] By adjusting the

manual voltage regulator,the meter is nulled. [0.5] (1.0)
(oe)
Reference: BRF Turbine Generator Ol 47 | &FAP Man o P Mg
Leter b Bruams Ry NP 8en? Main Gea 4 Aux ‘P

.3 K, Parameters

Steam dome pressure [0.33]
Reactor bottom head drain temperature [0.33]

1
2
3 Recirc loop A & B temperature [0.33] (1.0)
3; Mod gren e mplrarary

K AA Flaan

b. eck:‘?? or to ‘;‘r:‘is?:? .‘t‘o\R‘lIN: A

1 APRMs >5% & <12%

2. Inboard and outboard MSIVs open

3. Condenser vacuum >24" Hg vacuum, and condenser A, B, & C
Jow vacuum annunciators cleared

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

(3 of 4 required at 0.5 .+ =h) (1.5)
Reference: BRF GOI-100-1, & BR* Q&A 5-4 & 5-127

HRP Tech, e, ST - 3. A,y M e.A
4.4 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.



4.5

4.6

4.7

° 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 recirc. pumps and shutdown cooling are 00S.

(2 of 3 at 1.0 each)
c. Between 180 degrees F and 200 degrees F

References: BF GOI 100-12, pp..1, 7, & 14
BFNP Requal Lesson Plan, "GOI-100-12," (Objectives 1,
3&4).

a. A break large enough to result in a re:ctor scram on High
Drywel) Pressure [0.5] or Low Reactor Water Level [0.5].

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

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

CRD
SLC
RCIC
HPCI (0.5 each)

Reference: BF EOI-41, pp. 1 & 2
BFNP Requal Lesson Plan, "EQI-41" (Objective 1).

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

(2.0)
(.5)

(1.0)

(1.0)

(2.0)

(1.0)

b. >95F. v Wad v -, =2A3F h Uax 283 [ctw by A was) (0.5)

Reference: BF GOI-100-11, pp. 5-7.
& o3 - pex
6F ot LM LW
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR REQUALIFICATION EXAMINATION

vawpg\ b~\'-

¢ '*.'V“’ Facility: Browns Ferry 1, 2, 3
o il Reactor Type: BWR
Dewhe | | wely Date Administered: March 23, 1984
M wer Examiner: S. Guenther
Cilowr 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 £0%.

% of
Category % of Candidate's Category
Value Total __Score Value Category
15.5 23.9 5. Theory of Nuclear Power Plant
Operation, Fluids, and
Thermodynamics
17.5 27.0 6. Plant Systems Design, Control,
and Instrumentation
15.5 23.9 7. Procedures - Normal, Abnormal,
Emergency, and Radiological
Control
16.25 25.1 8. Administrative Procedures,
Conditions, and Limitations
64.75 Totals

Final Grade

A1l wcrk done on this examination is my own, I have neither given nor received
aid.

Candidate's Signature



$.1

5.2

5.3

5.4

5.5

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

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.

The tabulation below illustrates REACTIVITY COEFFICIENT VARIATIONS
due to increases in several core parameters. PLACE ARROWS in the
squares labeled (a) through (i) indicating how the ABSOLUTE VALUE

of that coefficient varies if the indicated parameter is increased
CORE FAFEAMETER-211 A ! o 1 - I i | & '
I1oderator | Core | Rod ! Fuel | Core

COLFFICIENT 1t Jenp. | Veoiding | Denctity | Tenp | fae '
i ! [ R RS Sy 1

"""""""""""" W . ) (a) ! b)) [ (c) 1 (d) '
VVoird Coeffacrent 11 -> | | ! | |
I I I | |} !
__________________ T S TS TR U S
] (e} i | | ¥ (1) |

Fooerztor Tengp. ) | - | - | A | |
Coefficrent 1 | { I | |
_______________ e e e e e e S T Tl SRS S
i i 3) ! I (h) | (3) |

Fuel Terrereture 11 a | 2 | - I | ? !
(ecffacrent 1 I | 1 | 1
| ] I | |

(2.0)

. (1.80)

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.

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

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

a. WiY does core flow increase with constant recirculation
pump speed from Point 7 to Point 47

b. The APkM Rod Block Monitor Line provides protection from
exceeding WHICH core thermal limit?

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 NO further operator action, answer the following using
attached FIGURE 5.5:

8. WHY does APRM power gradually decrease in AREA 17

(1.5)

(0.5)

(1.0)

(0.5)

(0.5)



5.6

8.7

5.8

With

WHAT is causing total steam flow to be >100% rated flow
at POINT 2?

WHY did total feed flow increase to full scale at POINT 37
WHAT caused total feed flow to go to zero at POINT 4?

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

WHY do the peaks in the pressure oscillations occurring
in AREA 5 become farther apart with time?

regard to the MAPLHGR thermal Timit:

Briefly, WHAT is the reason, or basis for having a MAPLHGR
thermal limit?

WHICH TWO of the following four parameters affect the
MAPLHGR LIMIT?

Moderator Temperature
Type of fuel

Fuel exposure

Reactor pressure

B PN e

If an OD-6, Option 4 is selected on the Process Computer,
the program provides, among other things, MAPRAT. WHAT is
the relationship between MAPRAT and MAPLHGR?

Attached FIGURE 5.7 shows a basic clos~d 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.

b.

WHAT is Point X on the System Head vs. Flow Plot?

WHICH pump curve, A or B, most accurately show BOTH PUMPS
operating to supply system flow?

WHICH WAY, to the LEFT or to the PIGHT, would the System
Curve shift if Componert 2 was valved into the system, in
addition to Component 17

Answer the following regarding transient effec*s on core
boiling heat transfer when operating at power?

a.

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

SECTION 5 CONTINUED ON NEXT PAGE

(0.5)
(0.5)
(0.5)

(0.5)

(0.5)

(.75)

(0.5)

(.75)

(0.5)

(0.5)

(0.5)

(1.0)



b. A sudden flow (INCREASE, DECREASE) in the core could
cause film boiling. Choose the correct answer and briefly
JUSTIFY your choice. (6.7)




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
necessary.

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 Wwhen operating RHR in Shutdown Cooling Mode:

6.3

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

An operaztor attempts to cpen the 24 & 35 valves (RHR pump
torus suction) from the following locations:

Control Room
2. Backup Control Panel
IN BOTH CASES EXPLAIN why the valves WILL or WILL NOT open.

GOI 100-3 directs that when LPRM maintenance is of such a
magnituae 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.

TRUE or FALSE

1. The reactor period indication is no longer valid after
the SRM detectors are withdrawn tc their lower stop.

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

(3.0)

(1.5)

(1.5)

(1.5)

(.5)

(.5)



6.4 a.

Place the following components in proper flow path order.

off gas condenser
gas reheater

holdup pipe
catalytic recombiner
preheater

charcoal adsorbers

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?

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

6.6 a.

6.7 With

power to condensate pump.

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

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.

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

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

With the system in “standby," HOW is the pump discharge
piping maintained full of water?

DESCRIBE the response of the KWPCI 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.

(1.25)

(.75)

(2.5)

(1.0)

(0.5)

(1.0)

(1.0)

(1.0)



7.1

7.2

7.3

7.4

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

0I-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?

b. Why are these precautions necessary on Unit 2 but not on
Units 1 and 37

With regard to OI 47 (Turbine Generator):

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

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?

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

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

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

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.

NOTE: ACTION STEPS MAY HAVE MULTIPLE ACTION AND/OR CHECKS
In response to GOI 100-12, Normal Shutdown from Power:

a. If the RSCS is found inoperable at 15% reactor power during
the shutdown, WHAT must be done?

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 RPV?

c. WHAT is the moderator temperature range which must be
maintained during cold shutdown?

(.75)

(.75)

(1.0)

(1.0)

(1.0)

(1.0)

(1.5)

(0.5)

(2.0)

(0.5)



7.3

7.6

7.7

Regarding EOI-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)?

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?

According to EOI-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?

Answer the following regarding the operator actions of GOI-100-11
for a REACTOR SCRAM with MSIV's closed:

WHY is it preferable to manually operate the MSRVs to contro)
reactor pressure rather then allowing them to cycle on their
own?

At WHAT torus temperature is it necessary to place an RHR
loop in torus cooling?

(1.0)

(1.0)

(2.0)

(1.0)

(0.5)



8.1

8.2

8.3
8.4

8.5

8. ADMINISTRATIVE PROCEDUPES, CONDITIONS AND LIMITATIONS

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?

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

According to the TECHNICAL SPECIFICATIONS for the CONTROL ROD
SYSTEM:

a. WHEN must the RWM be operable?
b. Define a 1imiting control rod pattern?

€. WHAT TWC restrictions are placed on rod withdrawal when a
limiting control rod pattern exists?

STATE the POWER TRANSIENT fuel cladding integrity safety limit.

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 Ccver
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.

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

a. WHAT must be done prior to resetting a primary containment
isolation?

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

€. HOW "s the review in Part (b) documented?

d. The shift engineer of each shift wil' 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.

(0.

(1
(1

(1

(2.

(1

(1

(1

.0)

.0)
.0)

.0)
(1.

5)

0)

.0)

.0)
(0.

25)

.0)



8.6

8.7

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 bLoards?

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 b of each
other. WHY?

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

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 swicch. 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)

(1.0)

(1.0)

(1.0)
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND THERMODYNAMICS

ANSWERS
5.1 Reactivity (dkK/K) = -1.8% (0.25)

Initial Keff = 1 = 1 = 982 (0.5)
1-dk/K 1+ 0.018

20 = Final Count Rate (CR-f)/Initial Count Rate (CR-i), and
CR = (0.5)
1 - K-eff
Substituting,
20 = CR-f = §/1 - KEf% =]~ KEi] = (1 -0.982)
CR-i S/1 - K[i 1 - K[f] (1-K[f]) (0.5)
where: S == Source Strength
K[i] == 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; 0BJ #17

BFNP Requal. LP, "Rx Theory" pp. 20 & 21; 0OBJ 12, 13
5.2 Incr.ases, (Page 40 and Figure 47)
Increases, (Page 40 and Figure 48)
Increases, (Page 40)
dnereeses, (Page 40 and Figure 48) Dunmases ~ Tatwnd inrpevton o, ®&-
Increases, (Page 31 and Figure 30)
Decreases, (Page 32 and Figure 32)
Increases, (Page 39 and Figure 45)
Decreases, (Page 39 and Figure 44)
Increases, (Page 39 and Figure 46)

(0.2 each) (1.8)

Vectarss &  CovracX Brap ™,

“~ o o QO On

Reference:

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



5.3

5.4

5.5

5.6

a. Peripheral rod worth will increase [0.3] because the highest

xenon concentration will be in the ceunter of the core [0.3)

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
b. More than one half the value at 100% power, (0.
Reference:

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

.5)

5)

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)

Uadadiae acapvlek b

b. Critical Power, CPR, or MCPR. Gw el (0.5)
Reference:
BFNP Hot License Lesson Plans No. 8, p. 18, & No. 22, p. 27,
and BF GOI 100-1, p. 22.
a. The decreasing reactor pressure is causing an i'crease

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
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)
€.  MAPRAT = MAPLHGR/LIMLHGR =-or- = MAPLHGR/HAPLHGR 1imit (.75)

=or- = (MAPLHGR) actual/(MAPLHGR) LCO max



5.7

5.8

Reference.

BFN? Thermodynamics, p. 10.2-7, BF GOI 100-5, p. 44D, and
BF Unit 1 Tech Specs, pp. 168 & 168A.

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

a. System operating point.

b. Curve B.
€. Right.
Reference:

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

BFNP Requa! Lesson Plan, "Pump Characteristics,” Figures 4, 5,
& 6. O0BJ 5, ¢; Sample Problem (1)

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].

b. ?ecr;asc [0.2]. Due to increased clad surface temperature
0.5].

Reference:

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

(0.5)
(0.5)
(0.5)

(1.0)

(0.7)



6.1

6.2

6.3

6.4

6. PLANT SYSTEMS DESIGN, CONTROL AND INSTRUMENTATION

ANSWERS

1. "ncreasing level
2. FWCS will send sgnal to runback the RFP's
3. runback and then trip on high level (from LT-3-206 & LT7-3-63)
4. actual leve)l is decreasing
5. RPS scram on low level from LIS-203 C&D of Wl\tu\#® TT ¥ Scram
6. LITS-3-46A decreases

LITS=3-52 stays same

LITS-3-46B decreases

wun
~

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

a. MOV 48 will auto close on the following:

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)

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 equipment is controlled
from the backup control panel. [0.5] (er MoV Bead (1.5)
of ol af) Yl vedlvo Ay A Vaanus comvt) Swibdhe & A\e acp L3
Reference: BRF RHR L.P. pg. 18 and Control Room Abandonment L.P.
BRF Requal RHR L.P. Objective 7, pgs. 11, 12 & 14
Varfned ohpedly s v Tacl Ay
. Any single SRM, IRM, or APRM trip wiil result in a trip
of both RPS channels, (i.e., a full scram)

o
—

2. The SRM high high trip (5 E + 5 CPS) becomes functional.(.75 ea/l1.5)

1. False (.5
2. False (.S;

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

preheater

catalytic recombiner

off gas condenser

holdup pipe

gas reheater

charcoal absorbers (1.25)



6.5

6.6

6.7

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
&F ox.uw
1) HPCI - Loss of power to valves, pumps and Division Il logic
2) CS - System II will not auto initiate if needed
3) RHR - System I] will not auto initiate ‘f 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.
s - \oﬂ 4 el o O v yalues /Wc\\ Agh S
(5 of B required at 0.5 each) (2.5)
AYS ~ hos veluo Lum  Aermal P ¢ o Swg te Rmov -3
Reference: BRF OI 57 pgs. 75-78 & BRF DC Elec. Dist. LP
225 R:ggal ECCS Egs,‘gg;. 3,4

(
(
(
(
(
(
(
(

a. RBMA 1;u:ot.:?feg;ed [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/channei; 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. 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)

¢. 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)

OR =~ WA, .o and opia ek ek aam 3'-‘\ Cis)
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

SH\Q‘V gs"\n\*’ M““‘h %u“"'\'\'h\



7. PROCEDURES = NORMAL, ASNORMAL, EMERGENCY AND RADIOLOGICAL CONTROL

ANSWERS

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

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

Reference: BFNP 0I-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)
0’ - Lo, Shenw Bloww & \aot s&.:‘o& Qs Sl =% ‘;w,nl‘u.'\-& kco&n.‘ A lasy ﬂac‘g bia;\.q.‘ o
b. M—evmm [0.5] Operation at critical taas? CaSin
-~ speed would be to operate at the point of maximum vibration. Imt pe-cxz b
Qov - wou [0.5] (1. 0)""" ‘lpamho.\,
V3 NS crda’)
c. The transfer voltmeter reads the difference between the Auto (4ee)

and Manual voltage regulator outputs. [0.5] By adjusting the
manual voltage regulatogﬁsﬁf meter is nulled. [0.5] (1.0)

Reference: BRF Turbine Generator OI 47 | Laver €rem nmP(*“"dml)
[ 53 Maws Nalone P P. " W Ma.an Grn ‘ A x. P
7.3 a. Parameters

Steam dome pressure [0.33]
Reactor bottom head drain temperature [0.33]

1
2
3. Reci 1 ALBt t 0.33 .
3. mei\.rrc“ﬁogn"& B tem empera ure [0.33] (1.0)

[ wnt A FL
b. C’hecl\n'g"sé}i%ruio*nns?d?to R(.lN:"W‘t

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, & BRF Q&A 5-4 & 5-127
Bef Tk Spu. l5T -z LA, 4 LA
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,




7.5

7.6

.7

-

® Temperature differential of >75 F between bottom vesse!l
and "A" FW sparger when moderate is <150 F,

® FW sparger temperature of >200 F on either "A" or "B" FW
sparger when recirc. pumps and shutdown cooling are 00S.

(2 of 3 at 1.0 each)
¢c. Between 18C°F and 200°F.

References: BF GOI 100-12, pp. 1, 7, & 14
BFNP Requal Lesson Plan, "GOI-100-12," (Objectives 1,
38&4).

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

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

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

CRD
SLC
RCIC
HPCI (0.5 each)

Reference: BF EOI-41, pp. 1 & 2
BFNP Requal Lesson Plan, "EOI-41" (Objective 1).

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

b. 95 F. v Wai | POTE fv wan 293 (€M by ) ua)

)

Reference: BF GOI-100-11, pp. 5-7.
& oz W™ Pp
8 O -wM., P

(2 0)
(0 %)

(1.0)

(1.0)

(2.0)

(1.0)
(0.5)




8.1

8.2

8. AMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

ANSWERS
a. Do not operate when no steam is flowing through the valves. (0.5)
TR 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
{except for cooling tower auxiliary).
. Take whatever action necessary to implement the plan of
corrective actions.
- If auxiliary operators are not available, dispatch an AUD
to the emergency equipment storage room for Level Il
support. [4 of € at 0.5 each] (2.0)
Reference:

BFNP SILs 45 & 73.

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

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). (1.2)
¢. 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).)

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].



8.4

8.5

8.6

8.7

Reference:
BFNP Unit 1 TS, p. 11.

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

'lo
The SI is to be flagged by a marker [B=66&] in the rolodex card
file located on the unit operator's desk &36]. +aeh

DREom IR SRttt Beay i Eed Lo Lubyey the cant file tor ahy

Eathet-heve-beenflagoed by a marker 48663 N soaliiany aslad

‘w Y Q‘\. ‘M)fac‘nv

Reference:
BFNP SIL-29.

a. An evaluation shall be made to ensure that inadvertent
transfer of significant amounts of containment fluids will
not occur upon resetting the isolatior.

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

c. On tne shift turnover cover sheet.
d. Clearance, alterations.

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)
b 440 Volts (480-V) (0.5 each)

Reference:
BF SIL-56.

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

a. Prevents a large uncontrolled thermal stress on the pump
casing OR 1imits sold water reactivity addition OR limits
thermal stress at the reactor vessel nozzles and
and bottom head region

b. Operating pump speed must be reduced to less than 50%
rated speed [0.55 to prevent excessive jet pump riser
vibration [0.5].

(2.00)

(1.0)
(1.0)
(0.25)
(1.0)

(1.0)

(1.0)

(1.0)



10

Reference:

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

BF 0I-68 p. 3

No, by definition of primary containment integrity the Ball
valve must be deactivated in it's isolated position.

Reference:
BF Hot Lic. LP 16

BF TS p. &
BF Requal LP-PCIS OBJ. #3

(1.0)
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ia--RRINCIPLES. OF_NUCLEAR. PONER _ELANI_QRERALLONa PAGE 2
A== lHcA800:NABIC e HEAL TRANSEER-ANR. ELUIQ ELQN

QUESTION 1.01 (2.00)

Three (3) minutes following a reactor scram from nigh power, Indicated
reactor power Is 75 on range 4 anag decreasing.

a« WHAT wil) INDICATED power De one (1) minute later?

(Show calcuilations) (1.0)
De Explain WHY power decreased at this rate. (1.0)
QUESTION 1.02 (2.00)

A varlable speed centrifugal pump Is operating at 3000 RPM, and is
pumping 30,000 gpms with a discharge head of 200 psige The speed is

now c¢changed and the pump has a discharge pressure of 50 psig.

(assume ideal conditions i.es no head losse) (SHOW CALCULATIONS AND

STATE ALL ASSUMPTIONS MADE) (2.0)

2. WHAT is the new pump speedl
be WHAT Is the new flow rate?
Ce By WHAT ratieo has the power requireaent for the pump changed?

QUELGTIUN 1.03 (2.00)

Your reactor has Just scramsmed from extended full power operation.

Ten (10) hours later cooldown is complete, and the SOM |s determined

to be 1% dk/ks since all rods did not insert. EXPLAIN the changes to

the SOM AND any possible adverse consequences for the next 20 hours. (2.0)

QUESTION 1.04 (3.00)
Concerning THERMAL LIMITS:

da« Since MCPR is not a directly measurable parameters WHAT are THREE
(3) measurable core parameters needed by the process computer to
calculate MCPR? (1.0)

D. With regard to MAPRAT, (2.0)
1« WHAT is the RELATIONSHIP betwaen MAPRAT & MAPLHGR?
2« The process computer prints out a MAPRAT of 1.05. Is this
acceptable?
3. wHAT physical consequence could occur |If the MAPRAT liwmit
Is exceeded?



da BBANCIELES QF NUCLEAB_ROMER_PLANI_CEERALION. PAGE 3
IoEstuRINANICS: HEAI JRANSEER ANQ ELUIQ ELQN

QUESTION 1.05 (2.50)

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

a. Control roa drop at power (0.5)

De SRV opening at power (0.5)

Ce LOss of shutdown cuoling when shutdown (0.5)

de. Une recirc pump trips wnile at 50% power (0.5)

e. LOSs of one feedwater heater (extraction steam isolated) (0.5)
QUESTION 1.06 (2:.50)

T=5 diagrams of real plant cycles show a small amount of "Condensate
Depression®(Subcooling) In the condenser.

a. HOW & WHY would CYCLE EFFICIEMCY De affected If subcooling is

DECREASED? (2.0)
b. Give one (1) example HOW an operator could INCREASE the amount of
subcoolinge. (0.5)
QUESTION 1.07 (2.00)
a+« WHAT is decay heat and HOW is it produced? (1.0)
be Does this power INDICATE on the Source Range nuclear
instrumentation following a scram? WHY ar WHY NOT? (1.0)
QUESTION 1.08 (3.00)
a« Approximately WHAT percentage of neutrons from U-235 are born
de layed? (0.5)
De HUW does the percantage of delayed neutrons produced Iin the
COKE vary over core life and wHY? (1.5)
€+ HOW do delayed neutrons contribute to the control capability
of a comamercial reactor? (1.0)



Lo 2BINCIPLES DE_NUCLEAR PUsER_ELANI_OPERALLION: PAGE
ISSBNORINANICS . HEAJ _IRANSERS ANQ_ELUIQ_ELOK

QUESJION 1.09 250)
wHAT deslign feature iIn the reactor vassel ensures proper flow
distribution through the core fuel bundles? EXPLAIN what wouid

happen on 2 power Increase with "NO CHANGE IN RECIRC FLOW™ ir
this festure were siiminatede. (2.5)

QUESTION 1.10 (1.50)
WHY are Installed neutron sources no longer required at BFNP during

reactor startups? Your answer should include THREE sources o source
neutrons currently present at BFNP. (1.5)

QUESTION 1.11 (2.00)

HOW and WHY does control rod worth vary for the foliowing changes? (2.0)
a. As moderator tesperature Increases.

be As an asdjacent rod is inserted.

Ce AS the rod's axlal positior inside the core Is changed.

4



Sa--RLANI DESIGN_INCLUDING SAESLIY_ANQ.EMERGENCY_JXSIENS PAGE

QUESTION 2.01 (2.50)
a. The plant is operating at nign power wnen a technician incorrectly
lifts a lead resulting in the loss of open Indication of RwWCU
intet isolation valve (FCV=69=1). wHAT 2 automatic actions, direct
or irdirecty, will result. (1.0)

De

when using the RWCU system for "Hot 3lowdown™ the bDlowdown flow

rate must De restricted to avoid exceeding temperature limitations

in two locatlons. WHAT are these locations and WHY does hot dlow-
down cause you to approach their temperature limits? (1.5)

QUESTION 2.02 (3.00)

With regard to the RHRSW and EECW systems:

Ce

List the RHRSW pumps that are normzlly assigned %o EECW and which
4160=Y shutdown board powers each pump. (1.0)

WHAT 2 automatic actions take place If the RCW pressure at the
intet to the RBCCW HX's drops to <15 psig? (1.0)

RHRSW cools the RHR HX's. WHICH fluid should be at the greater

preassure? wWHY? (1.0)

QUESTION 2.03 (3.00)

During reactor operation at 98% power a loss of the 250-VDC Reactor
MOV board A occurse LIST 6 systems and/or MAJOR compongnts that will
pe affected prior to transferring power, and DESCRIBE one way in which
eacn one |s affected.

EXAMPLE: If 250 = VDC Rx MOV C had been lost = RCIC = Loss of power

to condensate pump. (3.0)

QUESTION 2.04 (3.00)

WHEN a scram signal occurs at powersy UVUESCRIBE IN DETAIL how the
Control Rod Drive and Its assoclated Hydraulilc Control Unit function
to insert the control rode INCLJDE whnich components open, close
energize, deenergize, and tne motive forces for the entire rod

travel as a MINIMUM in your answer. (2.0)
Following the above scrasa WHEN will the accumulators fully

recharge? wHY? (i.0)

5



Ra2LANI_DESIGHN_INCLUQING SAEEIX _ANO_ENERGENCY_SYSISHS PAGE &

QUESTION 2.05 (2.50)
Explain the difference between an AT4S recirc pump krip and a

Pecirculation Pump Trip (RPT)e Include in your expilanation
initiation signal(s), all bDypassess and components actuated.

QUESTION 2.06 (3.50)
With regard to the High Pressure Coolant Injection (HPCI) System:

a+ WHICH HPCI Isolation signal does NUT seal in (setpoint NOT
required)?

De WHAT would De of lnmediate concern i* the HPCI aminisum flow
control valve FAILED TO SHUT following a HPCI turbine trip?

€« Hith the system In “standby,»™ HOW Iis the pump discharge
piping maintained full of water?

d« DESCRIBE the response of the HPCl system IF the HPCI pump
discharge flow element output sigral te the HPCI flow

controller failed to a zero output, following a valid
automatic HPCI Initliation.

SUESTION 2.07 (2.00)

STATE THE dASES for each of the foliowing conditions required for
ADS (Automatic Depressurlization System) initiation.

@+ The =~114.5" water lavel signal.

be The 3120 second time delay (ieeer WHY 120 seconds?).

QUESTION 2.08 (3.00)
With regard to the Main Steam Safety Relilef Valves (SRVsit

a4« EXPLAIN HOW/WHY an SRV discharge pipe (tall pipe) could be
damaged due to its vacuum Dreaker STICKING SHUT during
repeated actuation (1ifting) of the SRV?

Ds How (INCREASE, DECREASE, REMAINS THE SAME) would Drywell
Pressure be expected to respond to an SRV discharge line
vacuum oreaker STICKING QPEN during actuation of the SRV?
Briefiys JUSTIFY your answer.

(2.5)

(0.5)
(1.0)

(1.0}

(1.0)

(1.0)
(1.0)

(1.5)

(1.5)



2. BLANI RESIGN_INCLUQING SAECLX_ANQ_EMERGENCY_SYSIEMS PAGE 7

QUESTION 2,09 (3.00)

Two Core Spray (CS) System alarms (and theilr associated setpoints)
are listed belows. FoOr eachs» provide tne ABNORMAL CONDITION being
indicated by receipt of the alarm in the Control Room AND bDriefly
EXPLAIN HO4 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 decreasingl. (l.5)

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



da - ANSIBUBENIS _ANQ _CONIRQLI PAGE

QUESTION 3.01 (3.00)

@« The RSCS enforces Group Notech Cantrol from

—eweww reactor power as sensed )y .
» Candidoke Wi guutn T d el rods A Siome haghd |, Yhea ow fed  w thdrawn one notds,
De WHAT 2 ROD BLOCKS are used to erforce control rod sequencing
when in GNC?

Ce WHEN in GNC with the Sequence Moce Selector (SMS) switch in
normai, HOW does the RSCS determide control rod position?

QUESTION 3.02 (3.50)

Uperating with RHR in the Shutdown Cooling mode:

-<® rod density to

(1.0)

(1.0)

(1.0)

a. What 3 conditions (including setpoints) will result in an automatic

closure of the 48 valve (5/0 cooling suction inbd. isolation
valve)?

D« An operator attempts to open the 24 & 35 valves (ndR pump torus
suction) from the folloving locations?
le« Control Room
2« Backup Control Panel
IN BOTH CASES EXPLAIN why the valves WILL or WILL NOT open.

Ce IFf the 24 & 35 valves In part D« were to open while In S/0
cooling what would be of immediate concern to the operator?

QUESTION 3.03 (2.50)

A« List three (3) different ways in which one or ooth Rod Block
Monitor (RBM) channels is/can be bypassed.

be Assuming all APRM channels are initially operanley what effect
(If any) will manually bypassing APRM channel 8 nave on BOTH
RBM channels? Explain why.

G« A control rod surrounded by three (3) strings of LPRM's is
selacted for movement. How many of the LPRM's could bs bypassed
and/or falled without giving a RBM trip? Explain,

(1.5)

(1.5)

(0.5)

(1.0)

(1.0)

(045)
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QUESTION 3.04 (3.00)

With the Unit operating at 75% power» an electricai fault causes the
Maximum Combined Flow Setpoint to drop to Zero. How will the following
parameters RESPOND after the fault and wHY? Consider thier response
for ONE MINUTE following the fault. Assume NO OPERATOR ACTION.
Attacned FIGURE 7, EHC Logics is provided for reference.

as Turbine zontrol valve position (1.0)

Ds Cypass valve position (1.0)

Ce Reactor power § pressure (1.0)
QUESTION 3,05 (3.00)

The plant is operating at 80X 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 Instrumentation,™ answer the following with the rupture shown
in the figure. Assume NO OPERATOR ACTION after tne rupture occurse.

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

be. Expiain HOW the FWwCS will respond to the change in Channel
"A"™ indicated leve! due to the rupture [(Part (a) abovel and
HOW the FWCS response will affect ACTUAL vessel level. (1.5)

Ce WHAT, If any, automatic actions would you anticlpate
occurring In the plant as & result of the ruptured
transmitter iine? (1.0)

QUESTION 3.06 (2.00)

a« WHAT two (2) conditions cause the IRM Hi-Hi Flux scram to be
bypassed? (1.0)

De TRUE or FALSE The IRM detector wrong position interlock will
not allow IRM withdrawal prior to placing the mode switch in
rune EXPLAIN your choice. (1.0)
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QUESTION 3,07 (3.00)
Regarding dliesel generator control clrcuits:
a+. A diesel! gensrator has auto-started on degraded voltage on Iits
respective 4160 V 5/D boarde. wWhat three (3) conditiens must De
satisfied for the control circuit to close the Lreaker to the
S/0 boara? (1.5)
be Un Panel 9-23 there are two (2) Backfeed Switches. What 2 auto-

matic actions result when these switches are placed in BACKFEED
and what manyal action Is then possible? Be specific. (le5)

QUESTION 3,08 (2.00)
with regard to the Local Power Range Honitors (LPRM's)?

ae True or False The Trip Reset Pushbutton on the meter (LPRM) on
the front of the 9-14 Panels, will reset LPRM alarms on the

Full Core D“.'.’o (0.5)
be Describe HOW Uranium depletion in an LPRMN detector is compensated
for over detector I(ifetime. Be Specific (1.5)
QUESTION 3.09 (2.50)

Wwith regard to the Reactor Recirculation Speed Control System:

a+ Briefly EXPLAIN the purpose of the 75% speed limiter.
Inciude parameters and setpoints which place the limiter
in effecte. (1.5)

D« With the plant operating at 232 power and minisum flows an
operator Inadvertentiy shifts the M/A transfer station for
recirc pump "A™ from "Manual™ to "Auto.™ Assuming NO
further operator actionsy briefly EXPLAIN WHAT will happen
to the speed of "A™ recirc pump. Continue your discussion
to the final steady state speoed. (1.0)
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QUESTION 4,01 (2.00)

Unit 3 is operating at 1002 power when annunclation of "Auto Blowdown
Relief Valves Upen™, is received and a drop In main generator MNde Is

noted, Indicating an open re! ef valve. WAF four (4) action steps

@ould you as the operator, have taken priorto torus(?;-poraturo

reaching 115 degrees FY., LSS OF ¥ (2.0)

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

QUESTION 4.02 (2.50)

Five (5) iIndications of a failed jet pump per BF OL-68(ADnormal
Operations Section) are listed bDelow. Indicate on your answer
sheet whether these indications INCREASE, DECREASE, OR REMAIN
APPROXIMATELY THE SANME.

ls Reactor power as indicated on the APRM's

2 Core Differential pressure

3. Core Indicated flow

4« Faileag Jet pump fTlow

5 Failed Jet pump loop flow (0.5 )

QUESTION 4.03 (4.00)
Wwith regard to Ol &7 (Turbine Generator)

a4« During turbine startups EXPLAIN WHY you are cautioned not to
operate below 800 rpm for greater than five (5) minutes. (1.0)

Ds The procedure states "critical speeds of the unit must be known
by the operating personnel™. WHAT are these speeds for Unit 2
and wHY |s operation at these speeds undesiraple? (1.0)

Cs who's pernission is needed to manually synchronize the generator
and which synchronizing mark (Red or Green) Is used? (1.0)

d« After synchronizings the voltage regulator transfer volt meter
Is reading =5 voltse WHAT is actually measured and HOW Is It
nul led? (1.0)
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QUESTIUN 4.04 (2.50)
In reference to the Cold Startup section of GOI~100~11

2« During the heatup WHAT THREE (3) parameters are required to
be recordeu every 15 minutes?

be List 3 of & action steps required prior to transferring the mode
switeh to RUN. Include required and/or expectad parametar valves
in your Iist.

NOTE® ACTION STEPS MAY MAVE MULTIPLE ACTIONS AND/OR CHECKS

QUESTION 4,05 (3.00)
In reference to GOI 100-12, Normal Shutdown from Power?

a« If the RSCS Is found inoperable at 15X reactor power during
the shutdowns WHAT must be done?

be With the unit in cold shutdown and the reactor pressure
vessel (RPY) hesd torqueds WHAT are TWO Indications of
resctor vessel water stratification, OTHER THAN Indlcation
of pressure on the RPV?

Ce WHAT is the moderator temperature range which must be
maintained during cold shutdownt

QUESTION +4.06 (2.00)
Regarding EJI~36, Loss of Coolant Accldent Inside Dryweaill:
a4« WHAT TWO (2) ceriteria are to be used to determine the

difference between excessive primary coolant leakage and a
loss of coolant accldent (LOCA)?

(1.0)

(1.%)

(2.0)

(0.5)

(1.0)

D« When attempting to lecate and isolate the breaky, the procedure

cautions the operator to ensure sufficient reactor coolant
inventory to keep the core covered before isolating a line
break. WHY |s this cavution necessary?

QUESTION 4,07 (2.00)

According to EQI=4)1 (Methods of wWater Makeup to the Reactor)s WHAT
are FOUR (&) plant systems whicgh -ean be used to supply MHIGH pressure
water makeup to the reactor with NO NUCLEAR STEAM AVALILABLE?

(1.0)

(%0)
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JUESTIUN 4,08 (3.00)
Jther than supervisor notiflication, WHAT are the SIX (6) lmaediate
operator action steps required oy EOQL~=47 (Fallyre of Reactor to Scram
when Required or Failure of Control Rods to Fully Insert During
Scram)? (3.0)

NOTES ACTION STEPS MAY MWAVE MUL 'IPLE ACTIONS AND/OR CHECKS

JUESTION 4.09 (2.50)

Answear the following regarding the overator actliens of GUI=100~11
(Reactor Scram) for o REACTOR SCRAM wITH NSIVs CLOSED:

@« WHY s It preferadie to manually operate the MSRVs to
gontrol reactor pressure rather than allowing tham to yels
on thelr ounl (1.0)

De AL WHAT tcrus tesperature Is It necessary to plage an RHR
loop In torus cooling? 10.5%)

LF ASIVs CANNOT BE REQPENED:

e Briefiys HOW In WPCL used to control resctor pressure |If

It Is not required for level control? (0.9)
de WMY Fire an suxiliary boller If the ASIVs cannot be re~
opensal (0.3)
QUESTION 4,10 (L.%0)

whan axiting from a controlled zone and performing the required
self frisxt

as AL WHAT instrument meater reading have you excesded the Maxisus
Contamination Limit for LSkin? (0.7%)

De WHAT would you do If you exceeded “he sbove lLimit? (0.79%)
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EQUATION SHEZT

f s ma v e g/t
Gy f ot e 172 2
2 2
= s mC
E = 12w 3= (Vg = V)t
PE = mgn
lf = Vo + at w3 8/t
Wewvs T, m0?
e
& = 331 am .
m= VavAo
Q = mCpat
Q * UAaT
Swr = dl,Ah

b d polOsur(:)

SUR = 26.06/T
SUR = 26p/2* + (8 = o)T

T e (2%/5) + [(8 = 0¥ To]
T= /(s - 8)

T=(8=0)/(%)

2 = (Kopr1)/Kopp = Kope/Kors

o ® [12%/(T Kopg)] * [Bype/ (1 +3T)]

0

= (ra¥)/'3 x 10')

= gN

water Parameters

1 gal. = 8.345 lom.

1 ga]. = 3.78 liters

1 fe° = 7.48 qal.

Density = 52.4 loq/ftd

Density = 1 gm/

Heat of vaporization = 370 3tu/lom
Heat of fusion = 144 3tu/lbom

1 Atm = 14,7 psi = 29.9 in. Hg.
1 ft. HZO = 0.4335 1bf/in.

Cycle efficiency = (Net work
cut)/(Energy in)

A = AN As Aae'x:
A= ‘"2/‘1/2 = 0.693/?..‘/2

Ty 08ff = Eit]/,z(t_)} :
\.‘\t1/21 *» (tb)o

-IX
[ = Iae

i » 1™

fag, 107N/
Q

VL = 1,3/u
HVL = -0.893/u

SCR bl S/(] - Kaff)
CR, = S/(1 = Koppy)

CRy(1 = Kyppp) = QRH(T = K oggr)

Wm 1/(1 = Koge) = CRY/QR
M= (1= Koppg/(1 = Kopey)
SoM = (1 = Kope)/Kaps

t* = 10 secords

T+ 0.1 seconds™

Ly
a/hr = (0.3 CE)/d%(metars
R/Ar = 6 CE/d° (feet)

Miscellanegus Canversions

58,

I

2

1 curie = 3.7 x Za'baps
1 kg = 2.27 jom

1 np = 2.54 x 103 3tu/nr
1 mw = 3.47 x 10° 3ty/hr
1in = 2.54 cm

°¢ = 9/5°C + 32

°C = 5/9 (°F-32)

1 BTU = 778 ft-1bf
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ANSWERS == BRF -- 84/03/23 -= DOOD» C.

ANSWER 1.01 (2.00)

de Using P = Po e to the t/T then P = 75 @ to 60/-80
P = 75 ¢ to =0.75 = 35 on Range 4 (1.0]

be On down=power transients, the rate of power change is limitea Dy
the rate of decay of the longest lived precursarssthus retarding
the rate of power decrease.([l.0)

REFERENCE

3RF Rx Physics Review pge 23624 CED 259
8RF Requal Rx Theory pge 25426

ANSWER 1.02 (2.C0)

Using : Capacity is prope. to speedy, Puap Head is prope to speed squared,
and Power prope to speed cubed.

Hd2/Hdl = 507200 = 1/4
1l/4 Hd prope. sSpeed squared
a. Therefcre 1/2 speed 1 = speed 2 = 1500 RPN [0.67]

De 1/2 vole 1 = 1/2 speed 1 = volume 2 = 15000 gpm [0.67]

Ce PL/IP2 = (spesd 1/speed 2 cubed
P2 = (speed 2/speed 1) cubed X Pl = {(1500/300C) cubsd X P!
= 1/8 P] [Q.006]
REFERENCE

BRF Pumps & Fluld Flow 6.2 pge. 5 CED 260
BRF Regqual! Ceant. Pumps pge 5

ANSWER 1.03 (2.00)

Since the reactor was shut down by 12 dk/Kk as determined at the tinme

of peak Xenonsy then the SOM will decrease as Xenon decays.(1.0] Since
Xenon (peak! |Is greater than the 1% dk/k a reactor restart would
occure(l.0) (2.0)
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IHe3BdRINANLICS: EEAT JRANSEER ANQ _ELUIR ELOX

ANSWERS =~ BRF -- B84/03/23 -- DODD» C.
REFERENCE
BRF Rx Physics Review pgs 43-47 CED 261

BRF Requal Rx Theory pge 20-32

ANSWER 1.04 (3.00)

a.- Powers, Local powers Flux, or Local flux
- Flow
- Pressure
- Inlet subcooling
(3 of ¢ reqs @ 04333 each) (1.0)

De 1o MAPRAT is the ratic of MAPLHGR(act) to MAPLHGRILCO).(0.75]
2« NO [0.5)

3. The clad temperature can exceed 2200 deg. F during a DBA
LOCA.LQ.75) (2.0)

REFERENCE
BRF Plant Performance 10,2 ! CED 262
BRF Requal BWR Thermal Hyd. Review pg. 22-25 & 31-33

ANSHWER 1.05 (2.50)

a. Doppler or fuel temperature

be Vo! d

¢+ Mcderator temperature

de Voiad

e, Moderator temperature

{0.5 ea2¢h) (2.5)
REFERENCE

BRF Rx Physics Review pge 31, 3¢ % 40 CED 263

BRF Regqual Rx Theory pgs 27-30
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ANSWERS == BRF -- B84/03/23 -= D0DO,» C.

ANSWER 1.06 (2.50)

a. Cycle efficiency would be increased Dy a decrease In subcooling.[0.5)
As less heat is rejected to the condensers, the returning condensate
requires less reactor heat to produce steam.(1.5) Therefore cycle
efficiency w.ll Increase.

be By decreasing the temp or Increasing the flow rate of the coouing
water to the condenser» the operator can directly Increase subcooling.

(0.5]
REFERENCE
8RF Plant Performance 5.3 pge. 1 & 7e3 pge. 2 CED 264
ANSWER 1.07 (2.00)

ae. Heat produced at some time after the fission event [0.5] is decay
hoat.\it Is produced by the radioactive decay of the fission products

(0.5] LOWWL Mace L{K- TowCna 1w CORK- MRTSA a s(RAw[o';l

De NO«[0e5] The nuclear instrumentation indicates neutrons.{0.5]

REFERENCE
GE Rx Fundamentalls NEDO 10806 CED 266
ANSWER 1.08 (3.00)

ds 042 (will sccept «6 to «7 2)L0.51]
De Nocreesési0e5] duw %0 the production of Plutonium{de.5] which
hzs a iower delayed nuutren fraction than U=235.(0e51]
ce Delayed neutrons increase the average neutron generation tiae.[0.75%)

{by a factor of more than 1000} Incressing the control time of
the reactor.(0.25]

REFERENCE
8RF Rx Physics Review pge 24825 CED 267
8RF Requal Rx Theory pge. 7-11
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IHcRU0QXNANICS, HEAL IBANIEER AND ELULQ ELQY

ANSWERS == BRF -~ 84/03/23 -= D200, C.

ANSWER 1.09 (2.50)

will accept core orificing OR orificed fuel support pieces.(0.5]

As power Increases the amount of boiling (two-phase flow) increases.
[0«5) The amount of power generated In a peripheral bundle is <
(approximately half) tnat of a center buncle; therefore boliing is
greatest In the core center«{0«5] Two-phase flow restricts cooling
water flow due tc the boiling actions(0s5] This would cause the
higner powered bundlies tc receive less cooling water, as their higher
resistance to flow would divert flow to lower power fuel bundlies
(0.5] starving the higher power dDundles.

REFERENCE
8RF Plant Performance 9.3 pge. 2 CED 268
8RF Requal! BWR Thermal Hyd. Revisw pge. 17-20

ANSWER 1.10 (1.50)

After power operations the gamma and deuterium(0.5] concentrations
are high enough to produce significant numbers of source neutrons,
along with the alpha-oxygen reaction(0.5) and spontaneous fission
of Uranium and Plutonium.(0.5] (1.5)

ALTERNATE ANSWER: Spontaneous fission of Cm-242 [0.5) and Ca—244

(0.5) (for !ow and high exposure fuel respectiveiy,
provide sufficlient numbers of source neutrons.)

REFERENCE
BKF Rx Physics Review pge ¢ CED 269
ANSHER 1.11 (2.20)

a. As temperature (ncreases, migration length increases exposing
the control rod to Increased thermal neutron fluxs thus rod
worth increases.{(0.671]

De As an adjacent rcd Is inserted the remaining rods zone of contral
decreases» the rod Is exposed to a reduced thermal flux thus the
rod worth will decrease.(0.66])

Ce Differential rod worth is greatest as the rod end travels through
the peak axial thermal neutron flux.(C.67]

17
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IdERBORYNANICS, MIEER_ANQ_ELUIQ_ELON
ANSWERS == BRF -— 84/03/23 - DODO, C.
REFERENCE

8RF Rx Physlcs Review pge 35-37 CED 270
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ANSWHERS == BRF -- 84/03/23 -- DOOD, C.

ANSHWER 2.01 (2.50)

as The cleanup recirc pumps will tripl(0.5) and the hold pumps wilil
auto start when flow pocrolsos.(0.5]

be To stay within temperature limitations on the F/D injiet [0.5]
and RBCCW NRHX outlet [0.5) due to discharged water Is unavallable
to cool the Regen HX. [(0.5])

REFERENCE
BRF R4CU LePe pge 13 & 16 CED 271
ANSWER 2.02 (3.00)
e Pump Power
l« A3 3EA (0.25)
2. B3 c (0.25)
3. C3 3EB (0.25)
4. D3 0 (0.25)

De The pumps assigned to EECW will sguto start.(0.5] The RBCCW systen
FCV's open to send EECW to the RBCCW HX's.[0.5)

¢« The RHRSW should be at the greater pressurel0.5) this is to
ensure that any ieakage is intor» not out of a radioactive
system.[(0.5] OR wil! accept to prevent an uncontrolled
radicactive release to the environment.(0.5]

REFERPENCE

BRF Pegual RHR Le™e pge 10s 23, 24» 26
RHRSW L.F. Objsctive 2
EECW L.P. Objectiva 1 pg. 1
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ANSWHERS == BRF -= B84/03/723 -=- D000, C.
ANSWER 2.03 (3.00)
le HPCI - Loss of power to valves, pumps and Division II logic
2. CS - System [l will not auto initiate if needed
3. RHR - System II will not auto initliate if needed
4« RCIC - Loss of Division II logic
5. MSRV's = Loss of operability & ind. on some valves ADS - b ualwa Lot mev aned)
6. Recirc = ™A™ MG loss of emerg. oil pusps loss of speec controi  o-qau.
and resulting lockup of its scoop tube e Bnad
7« RPS = Loss of packup scram capability
8« M3IV'S =~ The outboard HMSIV DC solenoids w!/«l deenergize.
(6 of 8 required at 0.5 each)
Qs = Less <& fewsr ¥ '—"‘.uwsA B, velosa
REFERENCE
BRF OI 57 pge 75-78 & BRF DC Elece Diste LePe CED 273

BaF Av3 Qg &f P
err s [

ANSWER 2.04 (3.00)

a. A scram signal deenerglizes the scram pilot valves(0.33), venting

alr froma the scram Inlet and outlet valves, allowing them to
openl{0.33]. This vents water froa the overpiston area of the

CRD to the SDVIO.33] and applies HCU accumulator water to the
underpiston areca of the CRD(Q0.33]. This provides the initial

motive force for the rod(0.33]. \As accumulator pressurs drops

below reactor pressure, a dali check vaive In the CRD opens te

apply reactor pressure to the CRD to complete the zcram stroxel0.33).,

be Thne sccumulators will not fully rscharge until the scram is
resetel0¢5) Ddrive seal learkage is greater than CRD pump
caracity.f0.5]

REFERENCE

BRF CRD Hydraulics L«.P. & Contro! Rocd 3lade and Drive Mech. CED 277
pge. 13 for part b.
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ANSHERS == BRF -- 84/03/23 - DODDs» C.

ANSWER 2.05 (2.50)

The ATWS trip is initiated by reactor pressure reaching 1120 psig
[0«5) and results in a trip of the drive motor breaker. This trip
cannot be bypassed.[0.5]

The RPT is Initiated on TCVY fast closure OR TSV closure.(0.5]

The RPT s bypassed automatically by turbine first stage pressure
¢ <30% l1oad or 154 psige(0.5] The Rpt opens two (2) redundant
oreakers between)\the MG & recirc pump motor.(0.5]

WM A EDs WL RSV S,

REFERENCE
BRF Recirc L«P. & Recirc Flow Control L.P.
PiLAgue o~ LONG | EWC PwL. S LER ¥y -ony~-of

BRF Requal Racirc L.P. Pge 14 & 24

ANSWER 2.06 {3.50)
2. LOow reactor pressure.
be Oraining the CST to the suppression pool.

ce The CST being sufficlently elevated above the HPCI gravity fi
the discharge pipinge.

de HPCI will start and operates but it will overspeed due to low
flow feedback.[Q0.7] After it overspeedss it wiil then reset
itseif and the s2quence of avents wiil pe repeated.{0. 3]

OR ~wlt wh St and  open® AY  vagowm gpel L1
REFERENCE

B8FNP Hot License Lesson Plan 42, pge 11s 17 - 19+ & Figure 1l.
BFNP J1-72

BFNP Requal HPCI L<.P. Objective 1 & 2 pge 55 8
g.w\\r Smdap Mabuache \\qu'.phm

ANSWER 2.07 (2.00)

PAGE 21

CED 279

(0.5)
(1.0)

Iis
(1.0)

(1.0)

CED 285

a. Depressurizes the recctor vessel in time to allow fuel cooling

by C5 and LPCI syvstems [0.5] (following a LOCA) If the other
Mmakeup systems (feedwaters, CROHs RCIC, and HPCI) fail to main
vessel level [0:.5].

tain
(1.0)

be Long enough so that HPCI has time to start [0.5] and yet not so

fong that CS and LPCI are unable to adequately coo! the fuel
HPCI should fall to start [(Q.51.

REFERENCE
BFNP Hot License Lesson Pian No. 43, "ADS,"™ pp. 4 & 5.

if
(1.0)

CED 286



2a--BLANI_RESIGN INCLURING SAESIX.AND_EMERGENCY_SXSIZHS PAGE 22
ANSWERS == BRF -- 84/03/23 == D0DO» C.

BFNP Requal Lesson Plany "ADS,"™ ppe 5 & 65 (Objective 2.D).

ANSWER 2.08 (3.00)

a. Following the SRV's first actuation, the steam In Its discharge
line would condense causing a vacuum in the line [(0.5]. This
would result in suppression pool water being drawn up Into the
line [(0«e5) which coulad cause overpressurization of the line on
the next actuation [0.5)e LOOTha Kb ot Sl XBoasa o BoguT (1.5)

be Increases [(0«5]e The open vacuum pDreaker provides a dirsct path
to the drywell for the steam entering the SRV discharge line
[(1.0]. (1.5)

REFERENCE

BFNP Hot License Lesson Plan No«. 9» Pe 5» and NUREG/BR=-005/Vol. 5»

No«. 4» Power Reactor Events, January 1984, p. 5, "Uncontrolled

Leakage of Reactor Coolant Qutside Primary Containment - Update from

Vole 5» No. 1»"™ (event at Hatch uUnit 2 on August 25, 1982). CED 288

ANSWER 2.09 (3.00)

a. Indicates possible CS pipe Dreak Inside the reactor vessel
(Detween shroud and vessel wal! == NOT REQUIRED for full credit)
[0«75) wnich could cause CS injection flow to go into the vesse!l
annulus instead of on top of the core [0.75]. (l.5)

be Inaicates leakage back fruom the reactor through the testable
cneck valve and the injection valve [0.75) which could cause
overpressurization and possibie rupture of the low pressure
portion of the CS discharge piping [0.75]. (1.5)

REFERENCE
BFNP Hot License Lesson Plan No. 45, p. 8 and Figure 3. CED 289
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ANSWERS == BRF -- 84/03/23 == DODO» C.

ANSWER 3.01 (3.00)

a. €50% rod density(0.33] to 30X power(0«33] as sensed by turcine
first stage pressure.(0.33)

D« when in GNCy, rod blocks are enforced whicht
l« Prevent any rod in the group from being moved In opposite
direction from the first rod moved.(0.5]

2« Prevent any rod in group from being moved >1 notch in directian
of first movement.[0.5])

Ce Rod position is determined by sensing direction in which the rod
movement control! switch Is moved(0.5] & sensing RMCS timer settie
function.[0.5]

REFERENCE
8RF RSCS L.P. CED 274

ANSWER 3.02 (3.50)

@a. MOV 48 will auto close on the following?
le Rx Pressure = or > 100 psig [(0.5)
2« D Pressure = or > 2.45 osig [(0.5)
3. Rx Water Level = or < 11 inches [0.5])

be 1« No they will not opens(0+.25) The valves are interlocked closed
when the 25 & 26 valves are open.(0.5]
2. Yes they will open.(0.25] Automatic loglic & Equipment interlocks
are not operable when equipment is controlled from the backup
control parel.(0:.5]) (e WOV Tiaaw <

ok- N [as) - - & = J Ve (anﬂ(&wnvd 6&¢A\‘L5}
Ce A drain path from the reactor \o the torus wouid be estaviished«({0.5])

REFEREMNCE
BRF RHR L+Pe pge 18 & Control Rm. AdDandonmet SP BF 2.1 CED 275

BRF Requal RHR LeP. Oojective 7» pg. 11y 12 & 14
p“\o-(.u\ ver i oo X (r-('.\.ﬂ
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ANSWERS == BRF -- 84/03/23 == DOVLO» C.

ANSWER 3.03 (2.50)

a. Auto bDypassed: o<30% power.[0.33]) Selecting an edge rod.(0.33)
Manual BP of either RBM with Joystick.(O. 33)
Bis) Cayt cae~o SOk TYORSALG: Bl RODLS
De RBM A is not effected.(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 clrcult.!noncc; no adverse effect (L.)

on either RBM cmnnol.@ Co.s7]

Ce (3) [0e25) There 2re 12 LPRM's, 6 In RBM A & 6 in Be Must have
at least 50X aperadle/cnannel; hence 3/CHANNEL - 6 total.[0.25)

REFERENCH
BRF RBM L.P. CED 276

BRF Requal RBM L.P. ObJjective 2 3 & 5 pge L0» 15-16 & 21

ANSWER 3.04 (3.00) % FL~?
=0 s 0P 0‘2‘\?‘_' €s -
a. The TCV's will close fudin.[0.5) The'Lve pass+ng tive- NCF signal
of'x?’rathcr than the signal from the pressure controller.(0.5])

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

Ce Reactor power & pressure will rapialy increase following the
fault.(0.5]) The reactor will scram on High Flux &/0R High
Pressure. Reactor rressure will be controlled by the SR¥2s.(0.5)

'n;v's
REFERENCE
BRF EHC L«P. CED 283
PRE “Yag)eak )-h.v -\
8F Sme 7.2 p M
Pl .- wqis P 20A



da  INSIBUBENIS_ AN _CONIZQLI PAGE 25

ANSWERS == BRF - 84/03/23 -= DA00» C.
ANSWER 3.05 (3.00)
a. Full scale. (0.5)

be (If Part (a) Is answered correctliy} == The FWCS detects an
erroneous high level (Che "A™) [0+5) which sends a negative
(decrease) signal to the RFP speed controllar (0.5)
resulting In a decreasing actual reactor water level (0.5).
-0R=
(If Part (a) is answered incorrectiy} = Everything opposite of
above. (1.5)

ce 2 out of 3 coincidence (Che "A® & "C"™ failing high due to rupture)
RFP and main turdbine trips causing a turbine trip scrams.

-OR-
Low level scram from LIS 203s. (1.0)
REFERENCE
BFNP Hot License Lesson Plan No. 12, "Feedwater Level Controls™ and
Transient EXY=6. CED 290
ANSWER 3.06 (2.00)

da« 1l Mode switch in "Run."(0.5)
2« Companion APRMs on scale.(0.5]

De False.[Q:5) This iInterlock does not stop detectors, only initiates
2 rod blocka"0.5])

REFERENCE
BFNP Hot License Lesson Plan Noe. 20, "IRMs»™ p. 18 & 19 CED 291
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ANSWERS —— BRF -- 84/03/23 == DODD, C.

ANSWEF 3.07 (3.00)

a. Breaker closure follows:
l« Diesel 870 rpm close permissive signal.(0.5]
2+« Al) other supply breakers open with NO overcurrent lockout.(0.5]
3. Under voltage exists on 4160 V board.(0.5]

be Placing these switches in Backfeed wiill trip ana lockout the normal
and alternate supply breakers on the associated Unit board (0.75)
and allow closing of the unit board to snutdown bus breakers for
Dackfeed operations.(0.75]

REFERENCE
BRF Diesel Gen. L.P. pge 11 € 14 CED 293

BRF Requa! Diesel G2ne LePe. ObJjective F & pg. 22» 25

ANSWER 3.08 (2.00)
a. False [0.5]
De Uver LPRM detector lifetime the asplifier gailn potentiometer(0.75)
is used 'n conjur-tion with the 3 range positions (0.751(L0» MED &
HIGH GAIN)

REFERENCE
BRF LPRM L+Pe pge 10» 11» 13, 17 CED 299

8RF Requal LPRM L.P. pge 10, 11, 13 & 16

ANSWER 3.09 (2.50)

a« Limits recirc pump speed such that the feedwater control systems
can maintain or recover reactor vessel water level upon loss of
a reactor feed pump [0.75). Limits speed when one or more RFPs
are at <20X rated flow [Q0.375]) and reactor vessel level is <+27

inches (0.375]. (1.5)
be Pump speed will increase to 45% at which time the Master

Controller low speed limiter will De limiting. (1.0)
REFERENCE

BFNP Lesson Plan No. 8, "Recirculation Flow Controls»™ ppe 5 & 9. CED 320
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BAQIOLOGICAL CONIRUL
ANSWERS == BRF -~ B84/03/23 -= DODD, Co.
ANSWER 4.01 + (2.00) > L -
I CUGLL TR -\-\ § MWCedwsiic ™Wonnon WO TOAELma v L vovea W, VS UQ‘—'\’

T2 Operate relief valve control switch 2 or 3 times.(0v53
2y Initiate suppression pool cooling. BOT3
4 3. Change EHC pressure regulator setpoint.tos5%

{% 0Once determined valve will not close and/or prior to exceeding
110 deg. F torus temperature, reduce reactor power and uppon
Shift Supervisors approval manually scram the reactor.(ov53

REFERENCE (‘-\0\\4 R&EQ @ o.5 cac\)
BRF OI=1 IV.C 1=5 pge 6 & 6A CED 280

ANSWER 4.02 {2.50)

l. decreases

2+ decreases

3. increases

4. iNCreasss - wown accd DrcBcast O R SAAL FANUML 13 $IC 160
5. remains approx the same or small decrease

REFERENCE
Browns Ferry 0I-68 pg 29 CED 281
> OR L—\Jw S ¥Cewm Hopw * \M‘ S;r\ﬂq.- dm.‘k‘ 5/\. . '3;,‘,.:&
ANSWER 4.03 (4.00) hadvay @ lad FkQ'hhdmﬁ aﬁi.nn;aumqwﬁ;ng P
- oz D “
2. Uperation at low speced may result in large rotor bows being h: _7:L““
generated by rubbing with no indication of high vibration from an§'1

the turbine supervisory instruments.(1.0)

0L =N 0L % \Ios -8
be CAF on Unit 2 critical speeds.(0.5] Operation at critical speed
would be to operate at the point of maximum vioration.[(0.5]

¢ce The Operating Supervisor permission is required.L0.5]) and the
Green mark is used for manual sync«.(0.5]).
(ap)

de The transfer voltmeter reads the difference between the Auto’&
Mancual Voltage Regulator outputs.(0.5]) By adjusting the manual
vol tage rcgulntog\thc meter is nulled.(0.5]

(1oP) - -
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84RQ440 84
ANSWERS == BRF - B4/03/23 -- DODDs, C.
REFERENCE
BRF Turbine Generator 01 47 CED 282

m Ma.- L—(_,‘ *A\.‘ d
Leter bnm RENP
gre Moaa Tarbho~ ;P_fJ*

ANSWER 4.04 (250}

e Parameters:
le Steam dome pressure [0.33)
2« Reactor bottom he.{ drain temperature [0.33]

3. Racirc loop A & B temperature (0.33]
“ Modradpr Tompuatnrg

0. CHecks pr i6F o tranvter & RN
1L« APRMs > 5% & < 122
2« Inboard and oytboerd M3IVs open
3. Condenser vacuum > 24™ Hg vacuums and condenser A, B, & C
low vacuum annunciators cleared
4. Reactor pressu~s > 850 PSIG and low reactor pressure
annunciators cireared

(3 of & required at 0.5 esach) (l.5)

REFERENCE
BRF 60I-100-1. & BRF Q&A 5-4¢ & 5-127 CED 284

Bave Tech Spe. /5T ~ 3 LA Jyu.ALy

ANSWER 4,0% {3.00)
a. Manually ser2x the reactor. (0e5)

be @ Tewperature differential of > 50 F between bottom vessel head
and "A"™ F4 sparger whun moderator Is > 150 F.

¢ Temperature differential of > 75 F between bottom vesse! head
and ™A™ F¢ sparger when moderator is < 150 F.

0o FW sparger temperature of > 200 F on elther "A™ or "“B™ Fw
sparger when recirce pumps and shutdown cooling are 00S.

(2 of 3 at 1.0 each) (2.0)
Ce Between 180 F and 200 F. (05
REFERENCE
BF GOI 100-12» ppe 1» 7s & 14, CED 294

BFNP Requal Lesson Plany, *CJI-100=12," (Objectives 1, 3, & 4).
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24R10LOGICAL CQNIRAQL

ANSWERS == BRF -=- 84/03/23 == 000D, C.

ANSWER 4.06 (2.00)

@« A Dreak large enough to result in 8 reactor scram on Hdigh Drywell
Pressure [0.5) or Low Reactor «2ter Level [0.51]. (1.0)

be Isolation of line bDreaks may cause reactor pressure to increase
rapidly [0.5) resulting in level shrink uncovering the core.{0.5) (1.0)

REFERENCE

BF E0L=36» pPe 1 & 5.

BFNP Requal Lesson Plan, "EOI-36"™ (ObJjectives 1 & 4). CED 295
ANSWER 4.07 (2.00)

o CRD

o SLC

o RCIC

0 HPCI (Qe5 each)

REFERENCE

BF EQI-41s ppe 1 & 2. CED 296

BFNP Requal Lesson Plans "EQI-41"™ (Jdjective 1)
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B4QL0L0GICAL _CUNIRUL

ANSWERS == BRF -= B84/03/23 == D000, C.

ANSWER 4.08 (3.00)

o If scram does not occur when a scram setpoint is reached,
manuyally scram the reactor.

0 Varify existing condition by multiple incicationse.

o Verlfy all automatic actions have occurrede. If not, place
controls In manual and make corrective manipulations.

0 Trip recirc pumps.

¢ Place mode switch in shutdowne. Place scram discharge volume high
water level bypass switch to bDypass.

0 Reset scram (verify scram discharge vents and drains open) and
manually scram the reactors reset and repeat If rod aotion is
observed until all controt! rods are fully inserted.

(0.5 each)

REFERENCE
8F EQI-47, ppP. 1 & 2. CED 297

BFNP Requal Lesson Plan, "EQI-647" (Objective 1).

ANSHER 4.09 (2.50)
a. To sequence the opening order ser tne MSRY position chart iIn
order Lo minimize torus hot spots. (1.0)
De > S5 F. \JM‘\.\ \ o \33 % B W wuy - WO')- S D& vs : (0.5)
For Ful- cR®OT : . \
ce In test mode with flow to the C5T. 10.5)
de To return steam seals and SJAEs Lo service. (0.5)
REFERENCE
8F GOI=-100-11ls PP« 5-7. CED 298

& OL-uwM P21, BF oT T4 PY
BFNP Requal Lesson Plany, "GOI-100-11" (ObJective 4y for Part [(d)).
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BARIJLOGICAL _CONIRQL

ANSWERS = BRF -- B84/03/23 -- D0DD» C.

ANSWER 4.10 (1.50)

a. The maxiaum reading is 300 cpa which Is equal to the limit of
0«05 mrad/hr.(0.75]

De thiry Health Physics«(0.75])

REFERENCE
8RF RCI pg. 8 & 9 CED 321
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83 -IHEQRYQE_NUCLEAR ROMER RLANI ORERAILON: ELULDS. AND s wn PAGE 2
I8CRE0RYNARICS
QUESTIUN 5.01 (3.00)

Refer to the zttached FIGURE 1, Integral Rog wWorths, to answer the
following?

a. HOW MUCH reactivity will be added to the core by withdrawing
the rod from notch position & to notch position 1617 (0.5)

be From attached Figure 1» SKETCH & DIFFERENTIAL rod worth
curve with appropriately laoled axes. (l.5)

Ce Assuming all other parameters remain constant, HOW would
rod worth be affected (INCREASEDs DECREASED» or UNCHANGED)
by an increase in the moderator temperature from cold to
hot at 1X power? Briefly explain WHY? (1.0)

QUESTION 5.02 (2.00)

Assume the reactor is shut down with a shutdown margin of l1l.8%.
If the control rods are withdrawn until! the count rate increaseq
by a factor of 20 with the reactor still subcriticals, WHAT Is
the new K-eff? SHOW ALL WORK.

QUESTIJON 5.03 12.50)

with the plant operating at 400X power» a TOTAL LJUSS OF FEEUWATER

flow occurse Answer the following using tne transient information
an attached FIGURE 23

a. WHY does reactor POWER initially decrease [AREA 1) AND
subseqguently decrease more rapidly (AREA 2117 (1.0)

2. WHAT is causing the reactor LEVE.L 1ncrease severaz! minutes
after the loss of reed [(AREA 3]? (0.5)

Ce WHAT caused core FLOW to decrease initially C[AREA &) AND
subsequently [(AREA 5]7 11.0)



22 . IHE0RY_DE_NUCLEAR EQWER_PLANI_QBEIALIONL ELUIRI..ANQ PAGE
IHCREQQYNARILS
QUESTION 5.04 (1.80)

The tabulation below illustrates REACTIVITY COEFFICIENT VARIATIGONS
wue to increases in saveral core parameters. PLACE ARROWS In tne
squares labeled (a) through (i) indicating how the ABSOLUTE VALUE
of that coefficlient varies If the indicated parameter is increased.

Naae PARAME TER=—>

QUESTION 5.05 {3.00)

KRegarding the xenon transient following 2 significant DECREASE in
reactor powuer from high powe: operation:

a. Brieflys EXPLAIN WHY the xenon concentration will peak
feilowing the manucver.,

De HOW wil) peripherel control rocd worth pe affected (INCREASE»
DECREASEs» REMAIN THE SAME) during the xenon peak? BRIFFLY
EXPLAIN your answer.

Ce 1" the decrease in reactor power was from 100X to 50X,
would the new (501 power) equilibrium xenon reactivity
be MORE THAN, LESS THAN or EQUAL TO one nalf the 100Z%
equi librium value?

— Rod Fuel
COEFFICIENT Density Temp.
Voiag Coefficlent ——p » - »
| | |
(e) (f)
Moder ator Temp. rY —_ '
LCoefl'icunt { T T v
(g) (h) (i)
Fuel Temperature —
Coefficient 1 4 J a
w SRR NS S

3

(1.0)

(1.5)

(0.5)
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QUESTION 5.06 (1.50)
Referring to attached FIGURE 3, Operating Map for Units 2 & 3¢

a. WHY does core flow Increase with constant recirculation

pump speed from Point 7 to Point 47 (1.0)
o« The APRM Rod Block Monltor Line provides protection from
exceeding WHICH core thermal limit? (0e5)
QUESTION 5.07 (3.00)

With the plant at rated canditions 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 NO further
operator actions answer the following using attached FIGURE 43
a« WHY does APRM power gradually decrease in AREA 17 (0.5)

De WHAT is causing total steam flow to be >100% ratea flow at
POINT 27 (0.5)

ce wHY did total feed flow increase to fuil scale at 561NT 317 (0.5)
de WHAT caused total feed flow to go to zero at POINT &2 (0.5)

2. WHAT Is iIndicated by the escllilations in the wide range
reactor pressure trace (AREA 5)1 (051

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



2a.-IHEQRY_QF NUCLEAR RPOMER_ELANI_ORERALLQN. ELUIRIL_ANQ
IoEs80RINABILS

QUESTION 5.08 (2.00)

Wwith regard to the MAPLHGR thermal limit?

a. Brieflyy, WHAT is the reasons or basis for naving & MAPLHGR

thermal limit?

De WHICH TwO of the following four parameters affect the
MAPLHGR LIMIT?

le Moderator Temperature
2« Type of fuel

3. Fuzl exposure

4. Reactor pressure

ce If an 0OD=-6», Option 4 |Is selected on the Process Computer,
the program providess among other things, MAPRAT. WHAT is

the relationship between MAPRAT and MAPLHGR?

QUESTION 5.09 (1.00)

WHY does taking steam and heat (extraction steam) from the turbine

PAGE 5

(0.75)

(0<5)

(0.75)

to heat the feedwater increase overall efficiency of the plant cycle?

QUESTION 5.10 (1.50)

Attached FIGURE 5 shows a basic closed loop fluid svstemn with its
nexd vse. flow plote The two pumps are identicals single speed,
tradialy centrifugal pumpse initlaily, assyme Pymp 1 IS operating
to susply flow tc Compenent 1, as shown,

2. WHAT is Point X on the System Head vs. Flow Piot?

De WHICH pump curver A or By most accurately shows B0TH PUMPS

operating to supply system flow?

Ces WHICH WAY» to the LEFT or to the RIGHT, would the Systes

Curve shift if Component 2 was valved into the system, in

addition to Component 12

(J.5)

(0.5)

(0+5)
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QUESTIION 5.11 (1.70)

Answer the following regarding transient effects on core bolling
heat transfer when operating at power:

a. Briefly EXPLAIN the immediate (instantaneous) effect of a

sudden core flow INCREASE on the amount of NUCLEATE bhoilling
at the clad surface.

(1.0)

0« A sudden flow (INCREASE, DECREASE) in the core could cause
film bolling. Brieflyy, JUSTIFY your choice. (0.7)

QUESTION 5.12 (1.00)
HOW is condensate depression affected (INCREASED eor DECREASED) by
the following changes in the circ water flowing through the
condenser?

a. Flow decreasese. (0.5)

be Temperature increases. (0.5)
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QUESTION 6.01 (3.00)
with regard to the High Pressure Coolant Injection (HPCI) System:

ae« WHICH HPCI isolation signal does NOT seal iIn (setpoint NOT
required)? (0.5)

D WHAT would be of inmediate concern If the HPCI minimym flow
control valve FAILED TO SHUT following a HPCI turbine trip? (1.0)

Ce With the system in "standby»"™ HOw is the pump discharge

piping maintainead full of water? (1.0)
d. WHY Is It necessary to maintain the pump discharge piping
fidled for the system to be considered operable? (0.5)
QUESTION 6.02 (3.00)

The plant Is operating at 80X 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 Instrumentation,™ answer the following with the rupture shown
in the figure. Assume NOU OPERATOR ACTION after the rupture occurse.
a. HOW will the associated control room Indicator respond
for the level transsitter with the rupture (FULL SCALE ‘or
DOWNSCALEN? (0.5)

De EXPLAINy HOW the FwCS will respond to the change in Channel

A% indiczted level due to the rupture [Part (a) above) and

HOW the FWCS response will affect ACTUAL vessel leveil (1.5)
Ge WHAT, If anys automatic actions would you anticipate

ogeurring in the plant as a result of the ruplured
transmitter |ine? (1.0)

QUESTION 6.03 (2.00)

SFPATE THE BASES for each of the following conditions regquired for
ADS (Automatic Depressurization System) iInitiation.

a. The =114.5" water lavel signal. i1.0)

De The 120 second time delay (le€er dHY 120 seconds?). (1.0)
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QUESTION 6.04 (1.00)

WHAT TwW0 conditions cause the IRM Hi=-Hi Flux scram to be bypassed?

QUESTION 6.05 (2.50)

with regard to the Reactor Recirculation Speed Control System:

Briefly EXPLAIN the purpose of the 75% speed limiter.
Include parameters and setpaints wnich place the limiter
in effect.

With the plant operating at 23X power and ainimum flows an
operator inadvertentiy shifts the M/A transfer station for
recirc pump "A"™ from "Manual™ to "Auto.™ Assuming NO
further operator actions bDriefly EXPLAIN WHAT will happen
to the speed of ™A™ recirc puspe. Continue your discussion
to the final steady state speed.

QUESTION 6.06 (3.00)

With regard to the Main Steam Safety Rellef Valves (5RVs):

EXPLAIN HOW/WdHY an SRY discnarge pipe (cal) plpe) could
be damaged due to its vacuum Dreakaer STICKING 3SHUT during
repeated actuation (lifting) of the SRYI

How (INCREASE, DECREASEs REMAINS THE SAME) would Drywell

Pressure be expected to resrongd to an SRV discharge line

vacuum breaxar STICKING OPEN during actuation of the SRV?
Briefliyvs JUSTIFY your answer.

QUESTION 6.07 (3.00)

Two Core Spray (CS) System alarms (and their associated setpoints)
are listed below. For eachs provide the ABNORMAL CONDITION being
indicated oy recelpt of the alarm in the Control Room AND briefly
EXPLAIN HOW the abnermal condition could prevent the CS System
from accomplishing Its design function when required.

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

High Pressure Valve Lerkage Test (with a setpoint of
450 PSIG Increasing).

PAGE 8

(1.0)

(1.5)

(1.0)

(1.5)

(1.5}

(1.5)

(1.5)
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QUESTION 6.08 (3.00)

dith the Unit operating at 75% powers an electrical fault causes the
Maximyum Combined Flow Setpoint to drop to zero. HOW will the
following parameters RESPOND after the fault and wHY? Conslider their
response for ONE MINUTE following the fault. Assume NO OPERATOR
ACTION. Attached FIGURE 7, EHC Leoglics is provided for reference.

a« Turbine control valve pusition (1.0)

b. Bypass valve position (1.0)

ce« Reactor power AND pressure (1.0)
QUESTION 6.09 t3.00)

During reactor operation at 98% powsr a loss of the 250 VOC Reactor
MOV board ™A™ occurse. LIST 6 systems and/or MAJOR components that
will be affected prior to translerring powery and DESCRIBE one way
in which each one Is affected. (3.0)

EXAMPLEY (If 250 VDC Reactor MOV boara "“C™ was lost)
RCIC - Loss of power to condensate pump.

QUESTION 6.10 (2.00)

ae« WHAT TWO (2) autcmatic actions take place if the RCW pressure at
tne inlet to the RBCCY heat excnangers drops to < 15 psig? (1.0)

be RHRSWY cools the RHR heat exchangers. WHICH fluid should be at
the grester pressure? WHY? {(1.0)
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BAQAUAUGLICAL CQNIZUL

QUESTION 7.01 (3.00)
In reference to GOI 100-12» Normal Shutdown from Power?

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

be With the unit in cold shutdown and the reactor pressure
vessel (RPY) head torqueds «HAT are TWO indications of
reactor vessel water stratification, OTHER THAN Indication

of pressure on the RPV? {2.0)
Cs WHAT is the moderator temperature range which must pe
maintained during cold shutdown? (0.5)
QUESTION 7.02 (3.00)

Wwith regard to 0I-47s Turbine Generator:

as Ouring turbine startups EXPLAIN WHY you are cautioned not
to operate pDelow 800 rpm for greater than five (5) minutes. (1.0)

De The procecdure states "critical speeds of the unit must be
known by the operating personnel®™. WHAT are these spesds
for Unit 2 and WHY is operation at these speeds
undesirable? (1.0)

Ce« After synchronizings the veo!tage regulator transfer volt
meter is reaging -5 volits. WHAT Is actually being measured
by this meter and HOW Is It nulled? (1.0)
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QUESTION 7.03 12.50)

Five (5) Indications of a falled Jet pump per BF 0I-68, Abnormal
Operations Sectionsy are !isted pelow. Indicate on your answer sheet

whether these indlcations INCREASE, DECREASEs OR REMAIN APPROXIMATELY
THE SAME.

a. Reactor power as indicated on the APRM's. (0.5)

D« Core differential pressure. (0.5)

¢+ Core indicated flow. (0.5)

ds Failed Jjet pump flow. (0.5)

e. Falled jet pump loop flow. 0.5)
QUESTION 7.04 (2.00)

Regarding EDOI-36» Loss of Coolant Accident Inside Drywelli?

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

be When attempting to locate and isolate the breaks the
procedure cautions the operator to ensure sufficient
reactor coolant inventory to keep the core covered before
isolating a line break. WHY is the caution necessary? (1.0)

QUESTION 7.05 (2.00)

According to EOI-41 (Methods of Water Makeup to the Reactor)s WHAT
are FJUR (4) plant systems which c¢an be used to supply HIGH pressure
water makeup to the reactor with NO NUCLEAR STEAM AVAILABLE?

QUESTION 7.06 (3.00)

Other than supervisor notificationy, WHAT are the SIX (6) immediate
operator action steps required by EQI-47 (Fallure of Reactor to Scram
when 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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QUESTIAON 7.07 (2.50)
Answer the following regarding the operator actions of GOI-100-11
(Reactor Scram) for a SCRAM WITH NSIVvs CLOSED:
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)
De At WHAT torus tewmperature is It necessary to place an RHR
loop iIn torus cooling? (0e5)
IF MSIvVs CANNQOT BE REOUPENED:
cs Brieflys, HOW Is HPCI used to cortrol reactor pressure if
it Is not required for level control? (0.5)
de WHY fire an auxiilary boiler if the MSIVs cannot be re-
opened? (0.5)
QUESTION 7.08 (1.50)
According to BF RCI-9» Special wWork Permits (SwWPs):
a. WHAT is the NORMAL lifetime limitation on an SWP? (0.5)
be Should it be deemed necessary to extend an SWP, 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 procedure!
a. If sufficient time is available to initiate a scram from
the contro! roomy, WHAT are FOUR (&) of 6 ACTIONS to be
carried out AFTER the reactor has been scrammed and all
rods have beer. verified inserteds JUST PRIOR to abandoning
the control room? (1.0)

De WHAT precaution must be taken when transferring valve
control switches to the emergency position at the backup
control center panel? (1.0)
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QUESTION 7.10 (2.00)
Unit 3 is operating at 100% power when annunclation of "Auto Biowdown
Is

Rellief Valves Opens™ Is received and a drop in main generator Mwe
noted, FOUR (ﬁlaactlon steps

indicating an open relief valve. 4 A
houla
torees Ft—— (2.0)

the operator take prior to torus temperature reaching 115
NOTE® An ACTIUN STEP may have MULTIPLE actions
and/or checkse.

QUESTION 7.11 (1.20)

Wwhen exiting from a controlled zone and performing the required

self frisks
At WHAY instrument meter reacding have you exceeded the
(0.75)

d
Maximum Contamination Limit for Skin?
(0.75)

be WHAT would you do If you exceeded the above limit?



8a--A0UINISIRAIIYE BROCEQURES . CONRITIONS ANR_LIMLIIALIQNS PAGE 14

QUESTION 8.01 (2.50)

Answer the following relative to the applicable Section Instruction
Lettar (3IL):

a. According to SIL=45, "Main Steam I[solation Valve Operation,™
WHAT restriction is placed on MSIV operation? (0.5)

be According to SIL=-73, "Medical! Treatment, Rescue, and
Evaluations™ wHAT are four responsibilities of the Fire
8rigade 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

da. WHICH side (RIGHT or LEFT) of Curve #3 must the reactor
pressure vs teaperature condition be prior to initigting

contrpl rod withdrawal to critical? (0.25)
De WHY were the curves shifted 30°F to the right, as noted
in the right hand margin of the figure? (1.0)
QUESTION 8.03 (3.00)

LIST the three (3) emergency conditions covered by the Extreme

Emergency Exposure Guidelines and the maxiamum recommended WHOLE
80DY DQOSE for each condition.

QUESTION 8.04 (3.00)
According to the TECHNICAL SPECIFICATIONS for the CONTROL ROD SYSTEM:
a. WHEN must the RWM be operable? (1.0)
De WHAT is a limiting control rod pattern? (1.0)

Ce WHAT TWO restrictions are placed on rod withdrawal when a
limiting control rod pattern exists? (1.0)
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QUESTION B8.05 (1.50)

STATE the POWER TRANSIENT fuel cladding integrity safety limit,

QUESTION 8.06 (2.00)

A Survelltance Instruction (SI) CANNOT be completed on the day (%
has been scheduled. The Assistant Shift Engineer notes this In his
dally Jjournal and completes a Form B8F=49, "0Data Cover Sheet for
Surveillance Instructions Not Performed."™

According to SIL=29s "Survelllance Instructionss™ DESCRIBE the
method used by the control room operating staff to ensure subsequent
shifts are alerted to perform this particular SI at the earllest
oppartunity.

QUESTION 8.07 (2.50)

Unit 1 is operating at 100X power. 5Standby Gas Treatment Systea
train "C™ has bean inoperadole for two (2) days and will require
three (3) more days to compiete the maintenance work on ite.

Using the excerpts from the Technical Specifications attached to th:
pack of the examy; answer the following?

a. HOW Is operability of the two remaining SBGT trains assured? (0.5)

D« HOW MANY DAYS can SBGTS train "C™ remain inoperable without
affecting Unit 1 operation? (0.5)

Ce Refer to FIGURE 9. In addition to SBGTS Train "C™ peing

inoperables the following (as shown in FIGURE 9) are also
INOPERABLE?

(L) The "3E8"™ 4160y Shutdown Board.

(2) The 480v feeder breaker to the "A"™ 480v Diesel
Auxiliary Board from the "A™ 4160v Shutdown Board.
(The alternate feeder from the "8"™ 4160v Shutdown

Board Is closeds, supplying the "A™ Diesel Auxiliary
Board.)

With both remaining power supplies to the “B"™ 4160v Shut-
down Board operables WOULD you permit maintenance work
requiring Diesel Genarator "B"™ to be inoperable for four
(4) hours? WHY or WHY NOT?
NOTEt The SBGTS Train ™A™ Blower Is supplied
by the ™A™ 480y Diesel Auxiliary Board. (1.5)
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QUESTION 8.08 (3.25)

Regarding Standard Practice BF 12.17» Administration Controls for
Plant Operation:

a. WHAT must be done pricr to resetting s primary containment

isolation? (1.0}
be Individual systeam panel checklists for core cooling systems

must be reviewed Dy WHOM? (2 required) (1.0)
G HOW Is the review in Part (D) documentec? (0.25)

de The shift engineer of sach shift will review
logs and temporary from the preceding shifts
to ensure that no out-of-norlnl oqulplont configurations

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

QUESTION 8.09 (4.00)

According to SIL=-56, Abnormal Voltage Conditions on Safety-Related
Ausiliary Power Systeams:

a2« MWHAT are the Minimum Voltage Limits on the &4-=kV AND 480~V
shutdown boards? (1.0)

be If any safety-related bus voltage fails pelow the linits
in Part (a)s, WHAT are THREE (3) of the four required
immediate corrective actions? (3.0)

QUESTION 8.10 (2.00)

griefly explain WHY each of the following RECIRCULAT ION PUMP STARTING
LIMITATIONS are necessary. Be specific.

a« The pump In an idle recirculation loop shall not be started
unless the temperatures of the coolant within the idle and
operating recirc loops are witnin 50 ®F of each other. (1.0)

be If the temperature of the water in the lower head |Is more

than 145°F below vessel saturzation temperature, the recirc
pump shall NOT be started. {1.0)
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FIGURE 2 for Question 5.03
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Unit 1 TS for Question 8.07

Revised 2-6-81

1.0 DEFINITIONS

-

The succeeding frequently used terms are explicitly defined so that
s uniform iaterpretation of the specifications may be achieved.

A.

c.

Safety Limit - The safety limits are limi{ts below which the' reason-
sble maintensace of the cladding and primary systems ars assured.
Excaeding such a limit requires unit shutdown and review by the
Atomic Energy Commission before resumption of unit cperaticn.
Operation beyoad such & limit say oot in itself result in serious

coussquences but it indicates as operaticoal deficiency subject
to regulatory review.

Lisiting Safety Systes Setting (LSSS) = The limiting safaty systen
Setting are settings oo instrumentatios which initiste the
automatic protective action at & level such that the safecy limits
will sot be exceeded. The region betveen the safety limit and
these sectings represent margin vith cormal operaticn lying below
these settings. The margin has been established so that with

proper operatiom of the instrimentation the safety limdics will
caver be exceeded.

Conditiona for Operaticn = The limiting covditions
for operation specify the minimus acceptable levels of system
performance mecessary to assure safe startup and operation of the
facility, Whes thess conditicus are met, the plant can be operated
safely and abuormal situacions can be safely countrolled.

1. 1In the event & Limiting Condition for Operation amd/or
associated requirements cannot be sactisifed because of ;
circumstances in excess of those addressed in the specifi-
cation, the unit shall be placed in at least Hot Standby
within 6 hours and in Cold Shutdown within the following
30 hours unless corrective measures are completed that
permit operation under the permissible discovery or

until the reactor is placed in an operational conditionm

in wvhich the specification is not spplicable. Exceptions
to these requirements shall be stated in the individual
specifications. This provides actions to be taken for
circumstances not directly provided for in the specifications
and vhere occurrence would violate the intent of the
specification. For example, if a specification calls for
two systems (or subsystems) to be operable and provides

for explicit requirements if oue system (or subsystem) is
inoparable, them if both systems (or subsystems) are ~
inoperable the unit is to be in at least Hot Standbdy ia

6 hours and in Cold Shutdowm within the following 30 hours

if the inoperable condition is not corrected.

ofe
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Revised 2-6-81

1.0 DEVINITIONS (coutimued) .
2. Vhen & system, subsystes, train, compounseat or device is determined

to ba inoperable solely because its onsite powvar sourca is
inoperable, or solelybecause its offsite pover source  is inoperable,
1t may be counsidered oparable for the purpose of satisfying the
requiremancs of its applicable Limiting Condition Yor Operatiocm,
provided:

(1) its cerresponding offsite or diasel pover source is operable;
and (2) all of its redundant systes(s), subsystea(s), train(e),
component(s) and device(s) are operable, or likewise satisfy

these requiresents. Unless both conditions (1) and (2) are
satisfied, the unit shall be placed in at least Bot Standdy
wvithis 6 hours, and in at least Cold Shutdown wvithin the following
30 hours. This is not applicable if the umit is already in Cold
Shutdown or Refueling. This provision describes vhat addicionmal
conditions must be satisfied to permit operatiocn to continue
consistent with the specifications for pover sources, wvhen an
offsita or onsite pover source is not operable. It specifically
prohibits operation vhen one division is inoperable becauss

its offsite or dissel pover source is inoperable and & systes,
subsystem, train, component or davics ia anothar division is
{soperable for snother reascn. This provisicn parmits the
requirements associated vith individual systims, subsystams,
trains, components or devices to be consistent with the requirements
of the associated electrical pover source. It allows operatiom

to ba governed by the time limit of the requiremencs associated
vith the Limiting Condition For Oparaticn for the offsite or
diesel pover source, 9ot the individual requiraments for esach
systes, subsystem, train, component or device that is deternined
to be inoperable solely because of the inoperability of its
offaits or diesel pover sourcs.
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2. ;osonda:z Containment Irntegricy
« Secondary containment integritv means that the reactor .
building is intact and the followins conditions are met: &

a) At least one door in each access opcnin. to the turbine building,
control bay and out-of-doors is closed.

Y BLERR MR LONN SRl R0 R
¢) All reactor building ventilation system automatic isolation valves
are operable or deactivated in the isolated position,

2. Reactor zone secondary containment incegrity means the unic 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.

b) The standby FAS teatment system is operable and can maiatain 0.25
inches vater negative pressure on the unit zone.

€) All the unit reactor building ventilation system autosatic isolation
valves are operabdle or deactivated in the isolated position. 1If 4t s
desirable for operational considerations, a reactor zone may be isolated -
from the other reactor zones and the refuel zone by saintaining at least
one closed door in each common Passagevay between zones.#* Reactor zone
safety related features are not compromised by openings between adjacent
units or refuel sone, unless it is desired to isolate & given zone.

3. Refuel zone secondary containment integrity means the refuel zone is intact
and the following conditions are met:

= 8) At least one door in each access opening to the out-of-doors is closed.

b) The standby gas treatme ¢ system is épctablo and can maintain .25 inches
Vater negative pressure on the refuel zone. y

€) All the refuel zone ventilation system autumatic isolation valves are
operable or deactivared in the isolated position. 1f it is desirable for
operational considerations, the refuel zone may be isolated from the
FeACtor zones by maintaining all hatches in place between refuel floor
and reactor zones and at least one closed door in each access between the
refuel zone and the reactor building.*

Refuel zone safety related features are not compromised by openings betveen
the reactor building unless it is desired to isolate a given zona.

* To effectively control zone isolation, all accesses to the affected zone

will be locked or guarded to prevent uncontrolled Passage to the unaffected
‘.“o * v N

bA
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cIMITING CONDITIONS FOR O?EZPATION

SURVEILLANCT RFQUIREMENTS

=

-
1.7 CUNTAINMENT SYSTEMS

B. Standby Gas Treatment Systep

¥e Excegt as uspvecified
in Specitication
J.7.8.) krlow, all
three *rains ot the
standby gi1s treatment
system and “he diesel
generators required
for operation of such
trains shall te
operable at all times
when secondary
containment integrity
1S required.

236

4.7 COMTAINMENT SYSTEMS

B. 3%andhy Gus Theatment
System

Yo At least once per
year, the follrwing
condit tons shall be
demonstrated.

a. Pressure dzop
across the
combined FEPA
filters and
charcoeal
adsorter tanks
is less than 6
inches of water
at a flow of
9000 cfm (»
10%) .

b. The inlet
heaters cn each
circuit arce
capakle nf an
output of at
least 40 kW when
tested in
accordance with
ANST NS10-197S.

e, Air distritution
is unifom
within 203
4ACTOSS HEPA
filters and
charcoal
adscrbers.
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LIMITING CONDITIONS FOR OPERATION

Unit 1

TS for Question 8,07

REVISED:

5-4~79

SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS 0.7 CONTAINMENT 8YSTEMS
2. a. ﬂj‘ r..ult. ot 2. a. Th' tests .nd
the in-place sasple analysis
cold DOP and of Specification
h.xoq.n.t.d 3.7.8.2 shall be
hydrocarbon performed at
tests at 2 10% least once per
design flow on operating cycle
REZPA filters and or once every 18
charcoal monthe whichever
adsorber banks occurs firet for
shall show 299% standby service
DOP removal and or after every
299% halogenated 720 houre of
hydrocarbon system operation
resoval when and following
tested in significant
accordance with painting, fire
N\ ANST NS10-1975, or chemical
release in any
B. The results of ventilation zone
laboratory communicating
carbon sacple with the system.
analysis
lho~'¢901.h‘11 b. Cold DOP testing
radicactive shall be
methyl ifodide performed after
removal when each coaglete or
tested in p:;::ax s o
accordan r cement O
ANST ussgf,:§§" the BEPA filter
(130°C, 9%% bank or after
ol R.E.). any structural
c. ' System shall be :;t“:;::::‘ e
shown to rat .
within 108 o ° housing.
design Tlow, e. Halogenated
hydrocarbon
testing shall be
pecrforued after
each cosplete oOF
partial
replacement of
the charcoal
adsorter bank or
atter any
- structural
237 :;tntcn:nev on
e systenm
Amendment No. 50 el Loy
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Unit 1 TS for Question 8,07

LIMITING CONDITIONC FOR CPERATION

~SURVETLLANCE REQUIREMENTS

3.7

CONTAI 5YS

From and after the
date that one train
of the standby gas
treatment system is
made or found to be
inoperable for any
reason, reactor
operation and fuel
handline is
permissible only
during the succeeding
7 days unless such
circuit is snoner
made operable,
provided that during
such 7 days all
active components of
the other twvo standby
gas treatment trains
shall be operable.

238

h.7 CONTAI

d. Fach train shal)
be operated with
Lhe henlers on a
Lotnl of nt
least 10 hours
Overy.nnnth.

e. Test sealing of
gaskets for
housins doors
shall be
performed
utilizing
chemical smoke
generators
during each test
pertormed for
compliance with
Specificatinn
L.7.8.2.a and
Opecification
3.7.B.2.a.

3 a. At least once
per year
automaiijc
initiation of
each branch of
the standby gas
treatmen. system
shall bhe
demonstrated
from each unii's"’
controls.

b. At least once
per year manual
eperability of
the bypass valve
for tilter

. conlinig chall be
demonstrated.



LIMITING CONDITIONS FOR OPERATION

Unit 1 TS for Question 8.07

REVISEL: 5-4-79

SURVEILLANCE REQUIREMENTS

S

).7 GCONTAINMENT SYSTEMS

., If these conditions
cannot be met, the
reactor shall be
placed in a condition
for which the standby
qas treatment system

~\\ is not required.

AMENDMENT NO. 50

219

“.7 CONTAINMENT SYSTEMS

.
When one train
of the standby
gas treatment
system becomes
inoperable the
other two trains
shall be
demonstrated to
he operable
within 2 hours
and daily
thereafter,

()



MASTER COPY

2a . JUEURY QE _GUCLEAE POwER_BLANI_ORPE3AILIONL ELUIRI._ANR PAGE 17
IgEamaoiNasics
ANSJERS == BRF ~= 84/03/23 == PERSONS, R.

ANSWER 5.01 (3.00)

@« Rod worth at notch & = 1 x 10 E~% dK/K.
Rod worth at notch 16 = 9 x 10 E~4 aK/K.

Reactivity added is = (9 = 1) x 10 €=4 dK/K = 8 x 10 E=4 dK/K. (0.5)
be See attached sketch [0.5 for axes, 1.0 for curvel. (1.5)
s INCREASES [0425)« 1The neutron leakage from the fuel cel!l

to the volume around the control rod increases, exposing
the control rod to a higher thermal neutron flux [0.75). {1.0)

REFERENCE
BFNP Hot License Lesson Plan 1y, pp 35 & 36, and Figures 35, 36, & 39.

ANSWER 5.02 (2.00)
Reactivity (dK/K) = =]1.8% (0.25)
Initial K=eff = 1 - 1 = ,982 (0.5)
- 3 I * U.BI!

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

CR = 3 (0.5)
1l = K=o

Substitutings
20 = CR=f 'ju_uH'J.__[.ﬁ' <L) '+L_‘ 9_(__{.}.-"'
«R=| /71 = KL 1 =K 1 - K[(r] (0.5)
wheret S == Source Strenjtn
KLCi) == Initial Ke=efft
KLP) == Final K=eff

Therafora,

2004 = XKLPJ) = 0.018, ang KLFf) = 1 = (0.018/20) = .999 (0.25)



Answer For 5.01, Part b,

i «C

L 14

3¢ 3 o

t‘lﬁt‘”)&.)‘l

(Noteh)

T N % B e
Rod Posi"'ion

-

%

R I

“:Q".I.”.urunoap..c

oV 0
\%::o_({-?’ 'A'* 3:290 oy

ocanti

Rod Worth



la..igimn%xgﬁgiﬂ-lﬂlﬁhELAII.QZERAU Qe EAULIRS2_ANQ PAGE 18

ANSWHERS == BRF -= 84/03/23 == PERSONS, R.
ANSWER 5.03 (2.50)
a« Area 1 == Decrease In core inlet suocooling due to loss of feed
flow to vessal. (0.5)
Area 2 == Reactor scram at low=level setpoint (10%), (0.5)
0« Area 3 == HPCI ano RCIC injection. (0.5)

Ce Area & == Recirc pump runpack due to low feed flow intik (< 20%). (0.5)
Area 5 == Recirec pump trip at low='ow level setpoint (=51.5%). (0.5)
(Setpoints NOT REQUIRED for full credit.)

REFERENCE
FNP Translient EXY~6.

ANSHER 5.04 (1.80)

a4+ Increases. (Page 40 ano Figure 47)
be Increases. (Page 40 and Figure 48)

Ce r s« (Page &) INConReey rREF

de m (Page 40 and Flgure 48) c&mm’%ﬂrrod o '
¢. Increases. (Page 31 and Figure 30) P

f. Decreases. (Page 32 and Filgure 32) gl 4-4-£4

g« Increases. (Page 39 and Figure 45)
he Decreases. (Page 39 and Flgure 44)
I« Increases. (Page 39 and Flgure %6)

(0«2 nach)

REFERENCE
BFNP Hot License Lesson Plan Ly, pages per answer.

BFNP Requal Lesson Plany, “Reactor Theorys™ Flgure 11l» pe 47 (ObJective
Ld).



 Sa. JHEORY DE_NUCLEAR POWEE_PLANI_URERAIICN: ELVIRI._ AND PAGE 19

I4EBBURXINANICS
ANSWHERS = BRF - B84/03/23 =- PERSONS, R.
ANSWER 5.05 (3.00!

a. Tne decrease In the burnout term [(0.5] with the pruduction of
Xenon from [odine still at the higher power rate dominate [(0.5)
causing the xenon concentration to increase.

0. Periphera! rod worth wili: increase {0.3] because the highest
xenon concentration will be in tne center of the core [(0.3])
where the highest flux existed praviously [(0.3], This wiltl
suppress the filux in the center c* the core [0.3] and iIncrease
the flux in the area of che peripheral rodss, thereby,
increasing their worth (0.3]).

Cc« More than one half the value at 100Z power.

REFERENCE
BFNP Hot License Lesson Plan 1y pe 465 and BF GOI 100=1, Pe 9.

ANSKER 5.06 (1.50])

a. As reactor power Is decreased frum Point 7 to Point & core
voiding decreases [0.5] rasuiting In a decrease In two-phase
flow resistance in the core (D.5]).

be Critical Powers CPR, or MCPR. AREPTARE For Fue CREDIT
d-11-ge

REFERENCE
BFNP Hot License Lesson Plans No. 8 pe 185 & NOe 225 pe 27» and
BF GOI 100~1, p. 22.

ANSWER 5.07 (3.00)

a. The decreasing reactor pressure s causing an Increase in core
voidse.

be Steam flow through the turbine bypass valves.

ce Tne FWCS responding to the rapid decrease in reacter water lavel,
de The RFPs ran out of steas foilowing the MSIV ciosure.

e+ SRVs lifting to control ieactor Pressure.

f« Less core decay heat., . e

(1.0)

(1.5)
(0.5)

(1.0)

(0.5)

(0.5)
(0.5)
(0e5)
(0.5)
(0.5)
(0.5)



2s. JHEORY JE_NUCLEAR BQWER_ELANI_QRERALIQN. ELULQS:_ANR
IHEBBOQYNANICS

ANSWERS == BRF -=- 84/03/723 == PERSONS, R,

REFERENCE
BFNP Transient HXY-=12.

ANSWER 5.08 (2.00)

PAGE 20

a. Minimize fuel camage during a DBA LOCA by limiting the peak clad

temperature (to < 2200 ®F) =0R=- iimiting bundle stored energy.

De 2 and 3.

Cs MAPRAT = MAPLHGR/LIMLHGR =or= = MAPLHGR/MAPLHGR limit
«or= = (MAPLHGR! actual/ (MAPLHGR) LCO wax

REFERENCE

BFNP Thermodynamicss pe 10.2=7» EF GOI 100-5» pe« 440s and BF Unit 1

Tech Specss ppe 168 & 168A.

BFNP Requal Lesson Plans, "Thermal Hydraullcs»™ ppe 32 & 33, and
"Thermal Limitss™ pe 5.

ANSWER 5.09 (1.00)
Using the latent heat (wasted In the condenser) to heat the
feedwater Instead of losing It tc the cendenser circ water makes
the cycle mere efficient.

REFERENCE
BFNP Thermodynamicss pPe 5.4-1.

ANSWER 5.10 (1.50)
a. System operating point.
be Curve B.
ce Righte

REFERENCE
BFNP Thermodynamicss» pPPe OGel=0s 0e2=%s» 6.4-6 & 7;

BFNP Requal Lesson Plans "Pump Charag‘eristics»™ Figures 4, 5, & 6.

(0.75)
(0.5)

(0.73)

(0.5)
(0.5)

(0.5)



Sa. JUEORY _QE_NUCLEAR POwER_ELANI_QPERAILIQN. ELUIRI2_AND PAGE 21
IHEROODXNANILS

ANSHERS == BRF -=- 84/03/723 == PERSONS, R.

ANSWER 5.11 {1701

a« The sudden flow Increase causes the clad surface temperature
to decrease [0.33] dye to more efficient convecticn heat
transfer [0.33), decreasing the amourt of nucleate boiling
[0.33]. (1.0)

be Decrease [0.2]s Que to increased clad surface temperature [(0.5]. (0.7)

REFERENCE
BFNP Thermodynamicss, PPe 344-3 & 3.49-4,

ANSWER 5.12 {1.00)
a. Decreases. (0e5)
be Decreases. (0.5)
REFERENCE

BFNP Thermodynamicss pe 5.3-2.



Qa. BLANI_SYSIEMS _DESIGN: CONMIRQL2 ANQ_INSIRUMENIALLQN PAGE 22
ANSWERS == BRF -= B84/03/723 == PERSONS» Re.
ANSWER 6.01 {(3.00)
2« Low reactor pressure. (0.5)
be Draining the CST to the suppression pool. (1.0)
e The CST peing sufficiently elevated apove the HPCI gravity fills
the discharge pipinge. {1.0)
de To preven®t wsterhammmer. (0.5)
REFERENCE
BFNP Hot License Lesson Plan 42, ppe 185 19, & Figure 1.
ANSWER 6.02 (3.00)
8¢« Full scale. {0.5)
be (If Part (a) is answered correctiy} = The FWCS detects an
erroneous high level (Che "A™) [0.5] which sends a negative
(decrease)signal to the RFP speed controller [(0.5) resulting
in a decreasing actual reactor water level [0.5].
-JR=-
{If Part (a) Is answered incorrectiy} == Everything opposite of
above. (1le5)
Ce 2 out of 3 coincidence (Che "A™ & "C™ failing hnigh due to rupture)
RFP and main turbine trips causing a turbine trip scram.
Low level full scram (from LIS 203 A & B)e. (1.0)
REFERENCE

BFNP Hot License Lesson Plan No. 12, "Feedwater Leve! Control,™ and
Transient EXY=6.



Qe BLANMI_SYSIEMS_DESIGN. CONIROL. ANQ_INJIBUNENIALLQN PAGE 23

ANSHERS =~ 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 (0.5) (following a LOCA) if the other
makeup systems (feedwater, CROHs RCIC, and HPCI) 'fail to maintain

vessel level [(0.5]. (1.0)
be Long enough so that HPCI has time to start [U.5] and yet not so

long that CS and LPCI are unable to adequately cool the fuel if

HPCI should fail to start [0.5]. (1.0)
REFERENCE

BFNP Hot License Lesson Plan Noe« 43, "™ADS»™ ppe. & & 5.

BFNP Requal Lesson Plany "ADS»"™ ppe 5 & 65 (ObJjective 2.b).

ANSWER 6.04 (1.00)
" " C ERNS Same
o Mode switch In "Run o WSOAE (%, i
o Companion APRMs on scale. {05 eachl W 44 (1.0)
REFERENCE

BFNP Hot License Lesson Plan Noe. 205 “IRMs»™ p. 19.

ANSHER 6.05 (2.50)

Limits recirc pump speed such that the feedwater control system
can maintain or recover reactor vessel water level upon ftoss of
a reactor feed pump [0.75]e Linmits speed when one or more RFPs
are at <202 rated flow [0.375) and reactur vessel level is <+27

inches [0.375)« (l1.5)
be Pump speed wil! increase to 45% at which time the Master

Controller low speed liviter will be limiting. (1.C)
REFERENCE

BFNP Lesson Plan Nc. 8s» "Recirculation Flow Control,»™ ppe 5 £ 9.



8o BLANI SYSIEMS_DESIGN. CINIRQLL ANQ_ANSIBUNMENIALILQON PAGE 24
ANSHERS == BRF - 84/03/23 == PERSONS» R.

ANSWER 6.006 (3.00)

a. Following the SRV's first actuations the steam in its discharge
line would condense causing a vacuum in the line [0.5]. This
would result in suppression pool water Deing drawn up Into the
line [0.5) whicn could cause overpressurization of the line on
tne next actuation [0.5Je (L) bemne and brus ey ) (1.5)

b. Increases [0.5). The open vacuum breaker provides a direct path
to the drywell for the steam entering the SRV discharge line
{1.01. (1.5)

REFERENCE

BFNP Hot License Lesson Plan No« 92 Pe 55 and NUREG/BR=Q05/Vol. 5,
NGCe 4» Powar Reactor Events, January 1984, p. 5» "Uncontrolled
Leakage of Resctor Coolant Qutside Primary Containment - Update from
Vo!. 55 Noe« 15" (event at Hatch Unit 2 on August 25, 1982).

ANSWER 6-07 (3.00)

g8« Indicates possible CS plpe breaxk inside the rcactor vessel
(between shroud and vessel wall == NOT REQUIRED for full credit)
[0.75] which could cause CS injection flow to go into the vessel
annulus instead of on top of the core [0.75]). {l.5)

be Indicates leakage back from the reactor through the testable
check vaive and the injection valve [0.75) which could cause
overpressurization -0R- possible rupture of the low pressure
portion of the CS discharge piping [0.75]. (1.5)

REFERENCE
BFNP Hot License Lesson ?lan No. 45» pe 8 and Figure 3.



Qa-RLANI SYSIEMS_QESIGN2 CONIRQL. ANQ_INSIRUBMENIAIIQN PAGE 25

ANSWERS — BRF - 84/03/23 = PERSONS, R.
pw'”""ftl.
({38 G e’
-~ \\ Réf'nn
: : . o 257 o7 \
ANSWER  6.08 (3 a;b) So‘ft-sm“w(m A

£S v
a. The TCV's will close £GYPF (0.5). The' LVG passCns @R MCF signal
of 0% rather than the signal from tne pressure controller [0.5]. (1.0)

b. The BPY's will remain closed through the transient [0.5]. The
MCF suamer will send a zero signal to tne BPV LVG [(0.5]. (1l.0)

Ce Reactor power & pressure will rapidly increases following the
fault [0e5)e The reactor will scram on High Flux &/0R High
Pressure. Reactor pressure will be controlled by the @

(0.5, ToVe (1.0)

REFERENCE
BFNP Hot License Lesson Plan No. 16} BF sma 147-1.2/ P J4,
TIANSIENT HXY-1lbe

PHS -AL- Y4985 P2oa

ANSWER 6.09 ({3.00)
l. HPCI - Loss of power to valvess puamps and Division II logic
2. CS - System [I will not auto initiate If needed
3. RHR - System II will not auto initiate if needed
4, RCIC - Loss of Divison II logic
5. MSRY's = Loss of cperability & ind. on some valves ADS- o valws  lase vl
6. Recirc = %"A™ MG loss of emerge. oll pump, loss of speed control Powts 4 acty

and resulting lockup of its scoop tube Swap Yo Rempv 8

7« RPS - Loss of backup scram capability
8. MSIVs - Qutboard METV DC solenoid will de-energize.

(6 of 7 required at 0.5 each)
Pens - Loy c\ Comivr 4o L\.\\'xuw—& el vl

REFERENCE

BRF OI 57 ppe 75-78 and DC Electrical Distribution Lesson Plan.
s AV Ru el «F PO

e~ Py P

ANSWER 6.10 (2.00)

2. The pumps assigned to EECW will auto start [(0.5]« The RBCCW
system FCV's open to send EECW tn the RBCCW HX's [0.5]. (1.0)

%« The RHRSW should be is at the greater pressure [0.5] this is to
ensure any leakage is intor» not out of a radioactive system.
-0JR=- (will accept) to prevent an uncontrofled radiocactive release
to the environment [0.5]. i1.0)

REFERENCE
BFNP Hot License Lesson Plans Nos. 44 & 51.



2. BROCEQURES = _NOBNAL. ABNORBAL. EHERGENCY_AND PAGE 26
BAQLOLOGICAL_CONIRQL

ANSWERS == BRF -- 84/03/23 == PERSONS» R,

ANSWER 7.01 (3.00)
a« Manually scram the reactor. (0.5)

be ©0 Temperature gifferential of > 50° between bottom vessel head
and "A"™ FW sparger when moderator is > 150°F.

0 Temperature differential of > 75°F between bottom vessel heaa
and ™A™ FW sparger when moderator is < 150°F,

0 Fo sparger temperature of > 200°F on elther “A™ or "8" F«
sparger when recirc. pumps and shudown cooling are COS.

(2 of 3 at 1.0 each) (2.0}

Ce DBetween 180°F and 200°F. (0.5)

REFERENCE
8F GOI 100-12, ppe 1» 7» & l4.

BFNP Requal Lesson Plan, "GOI-100-12»" (ObJectives 1, 3, & &).

OK L“M S\!o—-—\ (—\9.., ‘\ last gksm CL“.vﬁ .Slk - Slr‘n.‘l

ANSWER 7.02 (3.00) /’ V\h\\,,.\ 3 Vet Fhae \,\Jm\ 4 .~Anes (M...\Y_ Ack P oT S8 |
) © . arhe
a. Operation at low speed may result in large rotor bows Deing ' *Zrlfj \
generated by rubbing with no indication of high vibration from
the turbine supervisory lnstru-o;é,. ? (1.0)
= Q00 27 =14 SRPML §< q9g-9-%4
be (CAF on Unit Z critical speeds.(0.5] Operation at critical speed
would be to operate at the point of maximum vibration.[0.5]) (1.0)

{ﬂeP
¢ce The transfer voltaeter reads the difference between the AUtOAS)

Manual Voltage Regulator outputs.[0.5]) By adjusting the manual

voltage rooulatcgﬂthc meter is nulled.(0.5] (1.0}
( es’ 168"
REFERENCE Lo BCOPrRBLE TERM Fore Man, Veer, Rega

8F 0I-=47, pp. 21=24. i?
BF Maan T o Py % 4“4"'3#
B Man (ta AAne P

Ll Liom @ P



Za..BRJCEQURES = _NORNAL: AGNORNAL. CHERGENCY_AND PAGE 27

BARLULOGICAL _CONIRQL
ANSWHERS == BRF -- 84/03/23 == PERSONS, R.
ANSWER 7.03 (2.50)

a. Decreases
be Decreases
¢« Increases
de Increases
/’o. Remains approximately the same or decreases slightly.

(0.5 each)
\-5 Wi. Beceer bmtm ! 1% SEETIFIED RS TIJ: OTHER Jar FumpP oN FRIwD /?ISM

REFERENCE
F -63 . 29. /54? Setn-e ReFonR oottt
8F O0I-=68, pe 2 2 4"#"“

ANSWER 7.04 (2.00)

4« A Dreak large enough to result in a reactor scram on Hogh Drywell
Pressure [0.5] or Low Reactor Water Level [0.5]). (1.0)

be Isolation of line bresks may cause reactor pressure to Increase
rapldly [0.5) resulting in level shrink uncovering the core (0.5].(1.0)

REFERENCE
8F E0I-36» ppP. 1 & 5.

BFNP Requal Lesson Plan, "EOI-36" (ObJjectives 1 & 4).

ANSWER 7.05 (2.00)
o CRJ
o SLC
o RCIC
o HPCI (0«5 each)

REFERENCE
8F EOL=-41y pPp. 1 €& 2.

BFNP Requal Lesson Plans “EQI-41"™ (00 jective 1).



Is..RROCEQURES =_NORMAL: AGNORUAL. EMCRGENCY_AND PAGE 28
BAQIOLOGICAL_CONIRQL

ANSWERS == BRF -- 84/03/723 == PERSONS» R.

ANSWER 7.06 (3.00)

o If scram does not occur when a scram setpoint is reached,
manually scram the reactor.

o Verify existing condition by multiple indications.

0 Verify alil sutomatic actions have occurrea. If not, place
controls in manual and make corrective manipulations.

0 Trip recirc pumpse.

0 Place mode switch in shutdown. Place scram discharge volume high
water level bypass switch to bypasse.

0 Reset scram (verify scram discharge vents and drains open) and
manually scram the reactor, reset and repeat if rod motion is
observed until all control rods are fully inserted.

(0.5 each)

REFERENCE
8F EOQL-47, pp. 1 & 2.

BFNP Requal Lesson Plan, “EQI-47" (0Ob jective 1).

ANSWER 7.07 (2.50)
a. To sequence the opeiing order per the MSRV position chart in
order to minimize torus hot spots. (1.0)
be > 95::;{&-1)-) >aser(u 2‘.3) ((-\’ku' demp. b o) appliedde Lad @ 9._\ (0.5)
c. In test mode with fiow to the CST. it avin (0.5)
de To return steam seals and SJEAs to service. (0.5)

REFERENCE : i / 4
8F GOI-100-11, pp. 5-7.% BF CT 74, p. 8. (“""“"‘""5 f(] 4,¢-«94'
€ 0z Ly ,P.2

BFNP Requal Lesson Plan, "GOI-100~11" (Objective %» for Part [(dl).



Za_-RROCEQURES = NORNMAL. AGNORNALL EBCRGENCY_AND PAGE 29
BAQIOLOGICAL CONIROL

ANSWERS == BRF -- 84/03/23 == PERSONS» R.

ANSWER 7.08 (1.50)
e One shift. {0.5)

be Plant Health Physics Supervisor, or his representative [0.5].
One week [0.51]. (1.0)

REFERENCE
8F RCI-S» pe 10.

ANSWER 7.09 (2.00)

@« 0 Close MSIVse.

o Trip RFPs.

o Trip main turbine.

o0 Trip condensate pumpse.

o Trip condensate booster pumps.

o Start diesel generators. (4 of 6 at 0.25 each) (1.0)
De Verify the affected control switch Is in the desired position. (1.0)
REFERENCE

BFf Emergency Plans Manuals, Procedure 2.1s pe 2+

A 7.10 . 12.00)
?.S‘E&c?u TR1~I~I 5 Adczo'usnc MoN ITBR. TO DPeTeRAGNE UM VRLYE™ 15 oPEW .

2. Operate relief valve contro! switch 2 or 3 times.

S. Initiate suppression pool cooling.
& Change EHC pressure regulator setpoint.
§. Once determined valve will not close and/or prior to exceeding

110 dege F torus temperatures, reduce reactor power and upon
Shift Supervisors approval manually scram the reactor.

£4 or 5 ar O.S'a'ncﬂ-)
REFERENCE

BRF OI‘II IV.C 1=5, PP« 6 & 6A.

P R WREFEReMOLET KR F#clur) RervVi ws Qonarmen/ T

?4: £ 4 -#-84




2, BRQCERQURES = _NORUAL. AGCDRNALL ENERGENCY_AND PAGE 30
BAQLQLOGICAL CONIRQL

ANSWERS == BRF -- B84/03/23 == PERSONS» R.
ANSWER T.11 {1.50)
a« The maximum reading is 300 cpm which Is equal to the limit of
005 mrad/hre. {Q.75)
b« Notify Health Physicse. (0.75)
REFERENCE

BF RCI-1, pp. 8 & 9.



G ARAINISIRAIINE PROCEDURES L CONQLITLONS ANQ_LINITAIIQNS PAGE 31

ANSWERS == BRF -- 84/03/23 -= PERSONS,» R.
ANSWER 8.01 (2.50)
a. Do not operate when no steam is flowing through the valve. (0.5)
be 0 Proceed to the scene of the emergency.
0 Appraise situation.
o Notify the shift engineer of the condition.
0 Verify at least two auxiliary operators are at the emergency

equipment storage room for level II support (except for
cooling tower auxiliary)e.

o Take whatever action necessary to implement the plan of
corrective action.

o If auxiliary operators are not availaple, dispatch an AUO 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 Plans "Discussion of Selected Section Instruction
Letterss,™ (Objectives 1 & 3).

ANSHEB 8.02 (1.25)
aen nght. (0.25)
be Due to the neutron flux from the reactor causing neutron [0.5]
embrittiement of the reactor vessel metal [0.5]. (1.0)
REFERENCE

BFNP Unit 1L TS» ppe 194 & 215.

ANSWER 8.03 (3.00)

o Planned exposure during an emergency situation [0.75),
10 REM (0.25]).

¢ To prevent serious damage to plant or hazard to personnel [0.751,
25 REM [0.25]).

0 To save a life [(0.75)s 100 REM [0.25].

REFERENCE
8F RCI-1ls p. 1l.
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BFNP Requal Lesson Plan, "Radiological Control and Safety,»™ p. 6
(Objective 3).

ANSWER 8.04 (3.00)

a. wWnenever the reactor Is in the startuyp or run mode below 204
rated thermal power. {1.0)

De A pattern wnich results in the core being on a thermal hydraulic

limit (le2er» MCPR or LHGR). (1.0)
¢« Both RBM channels must be operable or control rod withdrawal

shall be blocked. (1.0)
REFERENCE

83F TS» ppPe 123, 124y & 131.

BFNP Requal! Lesson Plan, "Rod Block Monitor System,™ pp. 23 & 24
(Objective 6). (Applicable to Parts (b) ana (cl.)

ANSWER 8.05 (1l.50)
Each required scram shall be initiated by iIts expected scram signal
[0.5]:. The thermal power safety limit shall be assumed to be exceeded
[0.5) when scram is accomplished by cther than the expected scram
signal [0.5).

REFERENCE
dFNP Unit 1 TS, pe 1l.

BFNP Requal Lesson Plany "Unit 1 Tech Speacs»™ ppe 3 € 4
(Objective 2.a.2).

ANSWER 8.06 (2.00)

/&
The SI Is to be flagged by a marker tgczgjii} the rolodex card file
located on the unit operator's desk ( s &Esch—enecaming shife
bercaquired to_surve,
f4eg9ed 0oy 3 Marner—fo500%

e e

Nor sPevir aruy MS .
REFERENCE
BFNP SIL=29. Guesriopn G- 10-84..
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ANSHERS == BRF -- 84/03/23 -= PERSONS» R.
ANSWER 8.07 (2:.50)

a. The other two trains are cemonstrated to bDe operable dally. (0e5)
be Five more days (for a total of 7). (0e5)
€s No [0.5]s Because even though the offsite power supply to the

blower Is still operable, all redundant systems (SBGTS train "C%)

are not operable making train ™A™ inop also (1.0]. (le5)

(per TS definition l1.C.21]
REFERENCE
BF TS Definitions and ppe 236-239.
ANSWER 8.08 {3.25)

a. An evaluation shall be made to ensure that inadvertent transfar

of significant amounts of containment fluids will not occur

upon resetting the isolatione. (1.0)
be The Unit Operator [0.5]) and Assistant Shift Engineer (0.5]. (1.0)

samninart L Ves a

c.a13§"tho shift turnover cover sheet. s\ Quston askal “weu (0.25)
gde Clearance, alterations. (1.0)
REFERENCE

BFSP 12.17, ppe 2 & 3.

8FNP Requal Lesson Plany "Selectea Browns Ferry Standard Practice"
(Objectives 6 & 7 for Parts (a) and (d))
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ANSWER 8.09 (4.00)

@as 0 3,950 Volts (4=kV)
0 440 Volts (480-V) (0«5 each) {1.0)

be © If anvy unit Is on the line and the safety-related boards are
being fed from the unit station service transformer, the
generator voltage snall be increased to bring the safety-
related board voltage back upe.

0 Notify WLD» THEN PLACE 161-kV capacitor banks 1 and 2 in
service.

© Verify CCWP and cooling tower lift pump capacitor banks are in
service.

o If sufficient voltage cannot be estacliished from unit or
common (reserve) station servicer the onsite standby power
supplies shall be Initiated and used to supply the safety~-
related auxiliary power systes until the normal supply of
voltage |Is restored to within limits.

(3 of ¢ at 1.0 each)

REFERENCE
8F SIL=-56.

BFNP Requal Lesson Plan, "Core Spray System»™ ppe 9 & 10 (ObJjective 6).

ANSWER 8.10 (2.00)

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 ana bottom head region. (1.0)
be Limits thermal stress on CRD housing to stub tube welds and

reactor vessel to support skirt welds. . PNp THE ARESULTING {1.0)

R’Eﬂcﬂwr] TRRNS 165WT . 4

4-4-8%

REFERENCE
BFNP Hot License Lesson Plan No. 7» p. 18» 0I-68, ppe 2=45 and TS,
pe 216, ?

( SE¥ ATTAOHY CoPy



US NUCLLAR RiGuLatORYy COMN 40y

v’ LICENSEE EVENT REPORT (LER) TEXT CONTINUVATION APPAOVED OME O 21 D104
/ EAPIREE &0
';.'g".‘.vv Ay i1 DOCKEY NumBrn | LER NUMBE R (g ’.~ PAGE
' Browns Ferry - Unit 1 01510 [°|glil‘2Lflfi_4 =101 |4 |=— 0]1]0]2 |or 0)2

TLAY 1 mevw oce & oured v pavorne NAC Form 3O84 4/ 1)

On February 22, 1984, with unit 19 Cperating at 7 percent power, unit 2 in Stertun
and unit 3 in 4 refueling outage, the unit 1 rFeactor scrammed during startup when
the turbine high-preaaure first stage pressure exceeded 142 Psig with the turbire
stop valve (SHvY) closed. The A2 and B} reactor trip actuators were pPicked up and
initiated the Scram, 1nd1cat1ng that only the Setpoints of PT-1-81E and ~G14
(turbine first Stage pressure permissive) (J¢) were reached, Subsequent review
indicates that the turbine first stage pressure Permissive setpoint is reduced 12

PSig for instrugent accuracy and the actual setpoint is 142" psig vs. 154 psig
Specified in the Technical Speciflcatlons.

i The cause of this scraz is considered to pe Procedural inadequacy. Operat{ng
: instruction OI-47 will be revised to keep the actual turbine first stage pressure
from exceeding 135 psig during turbine stop valve closure,

This scram was hormal and had no safety significance.
i the high pressure coolant injection System (BJ), the re
- System (BH), main Steam isolation valves (ISV) or main

i
| Responsible Plant Section - op
€vious Similar Events - None

There was no operation of

Steam relijef valves (Ry).

}

S - - ——— o

R ——

actor core isolation cooling
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Number KXY-16

MAXIMUM COMBINED FLOW SETPOINT IS DECREASED

POWER LEVEL 100%
1/C NUMBER 16

M/F NUMBER Manually lowered MCF PQOT. setting at an even rate until at

simulated minimum value of 50%.

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 pressure. This
causes pressure to increase until the scram point is reached.

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. FHWCS recovers

level and then feeds as required to maintain level.

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 (~50%)

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.

Core flow increases after the scram due to the change in 2 phase flow and

then later decreases as the recirculation pumps run back to minimum speed
at < 20% feedwater flow.

5‘\ o WL © 3ot
Q bab&.
qQQ U 334
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8. Procedure (Continued)

8.7 Bypass Valves Amplifier and Combined Max Flow Limit (Continued)

i.  Check the following control valve LVG inputs and verify that each
is in posicive saturation (voltage reading is greater than +6.00
volts),

1. Load liait op/amp A34 TP2 to TPll.

2. Control valve amp/op/amp A49 TP2 to TPll.

3. Pressure load gate op/amp AS59 TP2 to TPil.

4. Combined max flow iimit op/amp, A64, TP2 to TP1l.

aa. Check tgat the output of the control valve ch.!’ more positive
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.

ac. Decrease the setting of the combined max flow limit pot on panel 9-7

to 0.0.
_ ad. The output of the CV LVG should be about 2.500 volts + 0.200

volts at A48 TPS,

ac. The output of the DPV LVG should be 0.000 volts + 0.002 volts at
A60 TP3. 1If necessary, adjust R3 on A64 and/or R3 on A65 to
vbtain 0.000 volts + 0.002 volts A60 TP3.

af. Sct the combined max flow limit pot on panel 9-7 to 5.00 (50%).

ag. Check that the output of the CV LVG is 5.000 volts + 0.002 volts

at A48 TPS8.

ah. Check that the output of the BPV LVG remains at 0.000 volts

+ 0.002 volts at A60 TP3.

55 [H woq 3na
¢ boga .
ARY G 334 ]
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* B. Procedure (Continued)

8.7

Bypass Valves Amplifier and Combined Max Flow Limit (Continued)

ai. Turn the bypass valve jack to the fully closed position.

aj. Adjust power supply connected at AS54 TP2 and TP1ll so that voltage
mweasured at A4E TP to TP1l is 5.000 volts + 0.002 volts. Check
A60 TP3 to TP1l for 0.000 volts + 0.002 volts.

ak. Remove power supply from AS4.

al. Verify on data sheet bypass valve amplifier and combined max

flow limit has been calibrated.
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P24B-AL-498S FLELD LINE-UP I4STRUCTIONS
+ CONT ON SWELT 208 s« % 20A |FIRST MADE FOR /
3 ’ 3) (;/w HeQ 30%(\) R
- vi. PRESSURE CONTPOL (continued) Q \.0% [1'
D. (continued) fRQ Q@ 3 3a
s e
/ 7, Check to see that the output of the CVA is +5.0V. Then increcase
/ ‘\ the BPV jack to obtain 5.0 at TP3 of BPVA. 1f not, adjust Rl
' of BPVA. Check that KT102 is closed. Some adjustment of voltage
at TP2 of pressurc amplifier may be necessary to cbtain this
+ setting.
Turn the Combined Max. Flow Limit pot tc the full CW (non-
controlling) position. Insert the Comb. Max. Flow Limit board
and its op/amps.
Turn down the Combined Max. Flow Limit pot. The voltage at 1P3
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 POCS operates to indicate comb. max.
flow limit in control.
10. Return the Comb. Max. Limit to the CW posirion, decrease the
" jack to zero, ground Pin 35 of BPVA and decrease the voltage
: to TP2 of Pressure Amp to obtain -0.125 at Pin 29 of BPVA and
- "'""' _ observe +5.0 at TP3 of BPVA.
o Ae 11. Remove all grounds and test voltages.
E. Automatic l.oad Following > ey
1. Check TP2 for +0.5 if not adjust (RlY,. .lote setting of
recirculation pot .
2. Apply -0.5 volts to pin 06 (TPl of Load Gate Amplifier Board).
3. Run the recirculation pots full CW. 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 voltage at pin 06 to -1.5 volts. Cheek that voltage at
TP3 dqesn't_in;'tease above 3.125 volts. Adjust R2l if necessary.
7. Run the recirculation pots fully CCW. Check that ‘IPJ.'volt‘ege
-decrease, if not, consult factory. - o . -
8. Return recirculation pot CW.
. 9. Remove voltage from pin 6 and ground pin 6.
) Remove ground from pin 03 and TP2 apply +1.125V. Read zcro at TP3. |p
MaDL WY APFROVALS
 Steam_Turbine ______°0oFl DP24B-AL-4985
—_— Schenectady, N.Y. = wosanow|conr ow swter 2010 sw wo
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ppperssl.Qperatien (Continued)
p. Annunciation - "Main Steam Line Stean Leak Temperature High" 160°F (Panel

9-3).

Refer to 0I-64,1IV.Q.

1. Check reactor building ventiletion supply and exhaust fans on,

¢. Relief Valve stuck open

1. An open relief valve will be indicated by one or more of the

following indications:

Ann, of auto blowdown relief valves open,

1)

2)

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,

Check accoustic monitor valve positions for indication of flow
proportional to the amount of valve opening. Alarm setpoint is
flow.

NOIE: Upon loss of accoustic monitor and temperature indicatio
on a SRV refer to TS 3,2.F.

MWE drop.

Mismatch between feedwater flow and main steam flow.

On panel 9-3 check TR 64-161 & TR 64-162 for torus temperature incre

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.

3. Initiate suppression pool cooling to maintain torus temperature below 95

and to prevent local hot spots.

4. Change pressure regulator setpoint in an effort to close the valve.

NOIE:

a.
3 b.
L C.
. d.
i
®Revision

Rapid or large changes in Rx. pressure could cause a Group 1 (
isolation.

3 K| fo WL Q4o
4 Q 7.




TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT
PO Box 2000
Decatur, Alabama 35602

APR1 0 1984

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 DIVISION ON NUCLEAR POWER,
Mechanical Branch.

- A P

Mﬂd&»{d/
G. T. Jones

Pow Plant Superintendent, BFNP

Enc'osure

3.n FN W « Ho&b'

Q T.ozle,
B Q 42 .
4 QR “T2b

An Equa! Opportunity Employer



MAIN TURBINE

o it - b

F. TURBINE AUXILIARY SYSTEMS

1. Exhaust Hood Spray System

a. Purpose
During machine startup or at low loads, steam flow to the last few
K i i 1 that:
(;a, AL Q “4.0%¢ ; stages of the low pressure section is so low tha
Q ez & 1) Little cooling of the blading is provided by the steam and

2) The blades in the last 1 - 2 sections are actually pumping

Lha 42 =~ the steam through the machine (not designed as pumps).

4 QTR This result in significant heating of the last staqe blading and

inner casing.

Some cooling must be provicded in order to prevent distortion of
radial and axial shaft to casing clearances.

Problem is worsened if there are significant non-condensatles

in steam.
b. Brief Description

System consists of:

1) Temperature sensors in the A & C low pressure hoods to detect
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 gpm at 100 psig with
no load on the turbine.

3) A motor operated bypass valve {s provided for bypassing the
automatic spray valve in the event of its failure.

Do not use bypass valve if exhaust hood temperature is >135°F
and turbine-generator is loaded.

4) Spray nozzles that spray down ints the turbine exhaust hood,

not the blading or casing, and thus provide indirect cocoling
of the blading.

§) Instrument air is used for system control.




EXCITATION SYSTEM

CURRENT

BOOST CT~ WATER COOLED

RECTIFIER TO

250V TO 90V
F~OM STATION FIELD
BATTERY-DC m@ ia
25 41 .
EXCITER
(&
Q
PREVENTS e T
COLLAPSE
OF FIELD AC =]
DURING JAN
TRANSIENTS L.
n AC=E
A
m 43 22V -—]
ANODE
TRANSEF. AUTO
VOLTAGE
a %% ADJUST
mormo 90P
30/ G ALQ &.owﬁf
GM.a ¢ )
o w 42¢ ) /

QCl1.2¢



Page 21

BF OI 64
JAN 12 1984

1V. Abpormel_Operatiops (Continued)

. F. SUPPRESSION CHAMBER WATER TEMPERATURE ABNORMAL (Continued)

. 3., SUPPRESSION CHAMBER WATER TEMPERATURE HIGH (93°F)(U 243)

’ a. See IV.F.1,A-g
G. SUPPRESSICN CHAMBER VACUUM RELIEF VALVE OPEN
1. Check torus pressure (PT-64-50, panel 9-3).
2. Check temperature (TI-64-161, TR-64-161, TI-64-162, TR-64=162).
3. Close isclation valve FCV-64-20 or <21 if torus pressure is not .5 psi
less than reactor building pressure (refer to Tech., Spec. 3.7.4).
H. DRYWELL LEAK DETECTION RADIATION HIGH

BOTE: Upon receipt of alamm, 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 (0I-40).
I. DRYWELL 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/DRYWELL ISOLATION VALVES AUTO CLOSURE BYPASSED - Check key lock

handswitch, panel 9-5, 9-54, and 9-55.

*fevision 2 b W “4oab,
Tk,
Ru e 47v

“ 7h
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BF OI 74
(Unit 2)

JUL 291383

III. Qperating Instructions (Continued)
E. Initiation of Primary Containment Cooling Systen

CAUTION: IF RHR SEAL WATER TEMPERATURE IS 2> 160°F. THE CONTAINMENT

1.

5.

COOLING MODE OF RHR IS CONSIDERED TO BE INOPERABLE.
The containment cooling mode of the RHR system will be pliced in
service whenever necessary to maintain pressure suppression pool
temperature s,93°r or whenever necessary to limit primary
containment pressure and temperature (refer to III.D.7).
Start an RHR pump. Note minimum flow valve OPEN.
Start corresponding RERSWP,
Position FCV on discharge of heat exchanger to adjust cooling water
flow to approximately 3,000 gpm.

NOTE: Cooling water flow may be decreased or increased to a maximum
of 4,500 gpm, as the condition dictates.

For suppression pool cooling:

NOTE: Containment spray inboard isolation valve (System I -
FCV-T4-61, System II - FCV-T4-75) must be fully CLOSED.

NOTE: During suppression pool cooling operation, maintain RHR pump
flow range for single pump 7,000-17,000 gpm and for two (2)
pumps 14,000-20,000 gpm.

a. OPEN suppression pool spray and recirculation valve (System I -

FCV-T4-57, System II - FCV-T8-71).

b. OPEN suppression pool recirculation and test isolation valve

(System I - FCV-T4=59, System II - FCV-T4-T73).

3 3 ;""‘“-Q%oﬂg‘l

N
*Revision « /
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Lesson Outline

Page 7 of _16
01/05/84

Revasaon O

Instructor Notes

3. The two ADS valves ied from the 250V Rx MOV
Board A have automatic transfer to an alter-
nate source on loss ol 250V DC to their
respective control circuits.

E. OPERATIONAL SIMMARY

1. System operation during a small liquid
or steam line break.

a. Assuming concurrent loss of feedwater
flow and failure of the HPCI system,
a small break results in a loss of
inventory without a significant
reduction iu reactor pressure.

(1)

(2)

(3)

(&)

(s)

(6)

1f a small (< 0.1 ft?) liquid
or steam line breaks, inventory
will begin to flow into the
drywell.

As inventory decreases, reactor
pressure will tend to decrease.

Since the reacter system is
saturated, a reduction in
pressure causes a portion .f
the coclant to flash to steam,
which tends to maintain system
presrure.

ia additicn, heat from the fuel,
vessel iuternals. and the vessel
itself will be added to the
coolant. This also teuds to
maintain ~7stem pressure.

The net sult is a redvetion of
coovaht. snvertory (reacto; water
level) without a signif ~apr
reduction in reactor p e.

Assistpnace from .t v or
ADS is required \ _:
possible uncoveriuy of fuel,

(;v' CQ HL 2.05
b.oY

Ra 2.2

LS



SURVEI LLANCE REQUT REMENT

" CONDITIONS FOR OPEFATION

pRINATY S7STEM_BOUNDARY
jicability
S

jes to the opereting status
of the reactor coolant system,

E!cctive

sssure the integrity and safe
ration of the reactor coolant

|"tcm-

zs‘ficazion

Termal and Pressurization
lamitations
PE—————

1. Thc average rate of reactor
coolant temperature change
during normal heetup or
cooldown shall not exceed
100° F/hr when averaged over
& one-hour period.

g" ni u

A RQ

& During ali operations with a
criticel core, other than
for low level physics tests,

+ except when the vessel is
vented, the reactor vessel
shell and fluid temperatures
shaell be ut or above the
temperature of curve #3 of
figure 3.6-1.

L.6

Y OMC

PRIMARY SYSTFM BOUNDARY

A »licabiligx

Applies to the periodic’ examinatir
end testing requirements for the .
reactor coolant gystem,

Objective

To determine the condition of the
reactor coolant system and the
operation of the safety devices
related to it.

§ggciricatiqg

A. Thermal and Pressurization
Limitations

1. During heatups and cooldowns, *
the following parameters shell :
be recorded and reactor cool- ‘
ant temperature determined at
15-minute intervels until 3
successive readings at eacn

given location are within 5° F,

Steam Dome Pressure
(Convert to upper vessel
region temperature)

Q 735a

Q434

Reactor bottom drain
tempereture

Recirculatinn loops A and B

Reactor vessel bottom head
temperature

Reactor vessel shell ad jacent
to shell flange

Reactor vessel metal temperature
at the outside surface of the
bottom head i{n the vicinity of ¢twe
control rod drive housing and
reactor vessel shell adjacent

to shell flangg shall be record1ed
at least every 15 minutes dur. ng
inservice hydrostatic or leak
testing when the vessel Fressure

is> 312 psig.
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a) Potentially high differential temperature can exist
in the vessel bottom head region due to the CRD cooling
water, injected at 70 - 90°F

b) It is desired to keep the 4T between the saturation
temperature and the water from the vesse) bgttam head drain
drain to the cleanup system at a value <145°F and the TEmr.
between an ig1e and an operating recirculation loop at
2 value <50%F

To accomplish the above:

a) The minimum recirc pump speed it procedurally limited
to 2°% even though the fluid coupier could operate
down to 20%

b) The vestel bottom drain line was ceonnected to-the
cleanup system for accurate temperature indication
in tne bottem head regicn.

(1) Crain valve has a drilisd disc to allow flow
at 211 times and prevent stagnation

A &T between saturation temperature and the bottom head

temperature is not limiting in itself. The stresses occur
when starting an idle pump or increasing flow. Hot water
now sweeds out the cold, producing an uncontrolled Neatup.

2) Regicns of primary concern are:
(1) CR0 housing to stub tube welds

{2) RPY to RPY skirt weids

—

b) In addition, the cold water is swept up and through
the core, producing a reactivity transient

irum Speed Cperation

1) The recirculation pumps are sizad and cdesigned for
FUmRing realtor water at ratacd conditicns, 1.e.:
3467

are mass fiow 102.5 x 156 1b/hr, can beP achieved
r temperatures. Howevar, current limits on
set drive to moter and/cr zenerator will be
urtered at approximateiy SO HZ if pumoing cold

2) Ratad
{
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Wmm (Continued)

startup (Establishing Condenser Vacuum) (Continued)

7. Catalytic recombiners and charcoal adsorbers. (Continued)

To place A or B off-gas system in service: (Continued)

6)

7

8)

9)

Place HS-66-113 in the AUTO position.

NOTE: The preferred method of cperation is in the parallel
mode.

-

a) Open train 2 bypass (HS-66-118).
b) Open train 1 bypass (HS-66-11T).
¢) Close train 1 discharge (HS-66-116).
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, thus
routing parallel gas flow through the adsorber beds. TREAT
position of the mode switch places the absorbers in service, in
parallel manually opening FCV-66-113A, closing FCV-66-113B, and
opening FCV-66-117.
CAUTION: DURING POWER OPERATION, DO NOT CHANGE CHARCCAL
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,
INCREASED AMOUNTS OF ACTIVITY ARE RELEASED UNTIL
BED EQUILIBRIUM IS REESTABLISHED (8 TO 12 DAYS).
Maintain the standby catalytic recombiner temperature 275°-
360°F.
If recombiner temperature i- ¢ 275°F:

a) Check cal-rod heater switches in the ON position with power

supply on (HS-66-76 and -90).




