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EXECUTIVE SUMMARY

Brunswick Steam Electric Plant Units 1 & 2
NRC Examination Report Nos. 50-325/97-300, 50-324/97-300

During the period April 25 through May 2, 1987, NRC examiners conducted an announced
operator licensing initial examination in accordance with the guidance of Examiner Standards,
NUREG-1021, Interim Revision 8 This examination implemented the operator licensing
requirements of 10 CFR §55 41, §55 43, and §55 45.

Operations
. Control room activities were observed during the examination validation week and

examination administration week. The operators were found to be attentive and
professional in their duties (Section O1.1).

. Five Senior Reactor Operator (SRO) candidates and four Reactor Operator (RO)
candidates received written examinations and operating tests The licensee
administered the written examination on April 25, 1997, and the NRC administered the
operating tests April 28 - May 2, 1997 (Section 05.1).

. Four SRO and three RO candidates passed the examination. Five of the seven
candidates marginally passed the examination. One SRO and ore RO candidate
failed. (Section 05.1)

’ ndi il
SRO RO Total Percent
Pass B 3 7 77 8%
Fail 1 1 2 22.2%
. Licensee examination preparation activities were considered good (Section 05.2).
. The examiners concluded that overall candidate performance on ti.2 operating test

was weak Candidates had difficulty prioritizing and correctly implementing the
mitigation strategies of the emergency operating procedures (Section 05.3)

. The examiners identified a generic performance weakness in the area of procedural
compliance (Section 05 3)

. One deviation concerning the description of the operation >f the Automatic
Depressurization System was identified (Section O8 1)
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Report Detail

umm Plant Stat

During the period of the examinations Unit 1 and Unit 2 were at 100 percent power.

01
011

05
05.1

0562

1. Operations
Conduct of Operations

Control Room Observation

During validation and administration of the examination, the examiners observed the
conduct of operations by currently licensed operators in the control room. The ROs
were attentive to the evolutions in progress The SROs limited personnel access for
official business only, which contributed to a quiet, professional atmosphere

Operator Training and Qualifications

ral Commen

NRC examiners conducted regular, announced operator licensing initial examinations
during the period April 25 - May 2, 1997. NRC examiners administered examinations
developed by the licensee's training department, under the requirements of an NRC
security agreement, in accordance with the guidelines of the Examiner Standards
(ES), NUREG-1021, Interim Revision 8. Three SRO instant, two SRO upgrade, and
four RO license applicants received written examinations and operating tests.

Four SRO and three RO candidates passed the examination Five of the seven
candidates marginally passed the examination. One SRO and one RO candidate
failed. Two candidates (one SRO and one RO) were graded as marginal passes on
the Job Performance Measure (JPM) portion of the operating test. One SRO
candidate was a marginal pass on both the administrative portion and the dynamic
simulator portion of the operating test One RO candidate marginally passed the
dynamic simulator. Yet a fourth SRO candidate was graded as a marginal pass on all
three categories of the operating test. Candidate's are considered to have marginally
passed if they receive an unsatisfactory grade on any one administrative topic area,
complete only 80 percent of the JPMs successfully , or receive a grade of 18t0 20
on any one competency during the dynamic simulator examinations. Detailed
candidate performance comments have been transmitted under separate cover for
managermnent review and to allow appropriate candidate remediation.

Pre-Examination Activities

The licensee develupec the SRO and RO written examinations, three JPM sets, and
four dynamic simulator scenarios for use during this examination. All materials were
submitted to the NRC on time and were of good quality, meeting the guidelines
specified in NUREG-1021. Most of the changes made to the written examinations
were editonal in nature. Only two questions out of a total of 125 contained distractors
which needed to be altered and one additional question contained two potentially

Enclosure 1



063

2

correct answers. The NRC reviewed the written examinations and found that 76
percent of the questions were written at the comprehension/analysis ievel. A totai of
62 new questions had been developed.

The simulator scenarios were challenging and designed to ensure that each candidate
could be adequately evaluated on a majority of the items listed in 10 CFR 55 45(a).
The examiners considered each scenaric to be a challenging test of the candidates’
ability. Few changes were made to the content of each scenario. However, the NRC
requested additional detail be provided in the operator activities section of some of
the scenarios to clarify expected operator actions.

Examination R rnd Rel Findin rvation

Scope

The examiners evaluated the candidates’ compliance with and use of plant
procedures during the simulator scenanos and JPMs. The guidelines of
NUREG-1021, Forms ES-303-3 and ES-3034, "Competency Grading Worksheets for
Integrated Plant Operations," were used as a basis for the evaluations.

Observations and Findings.

Examiners identified numerous weaknesses in candidate performance during the
operations portion of the examination. Details of the discrepancies are described in
each individual's examination report, Form ES-303-1, "Operator Licensing
Examination Report" The examiners identified several generic weaknesses which
were of particular concern.

During performance of one scenario, the candidates responded to a recirculation line
break Loss Of C lant Accident (LOCA) Two out of three crews failed to initiate an
emergency der ssurization when required upon reaching Top of Active Fuel (TAF).
The crews dic ..ot manually open Automatic Depressurization System (ADS) valves
until level had decreased below the Minimum Zero Injection Leel (LL5). The
scenario involved a loss of reactor coolant which exceeded the injection flowrate of
the High Pressure Coolant Injection (HPCI) pump. Level decreased to TAF in
approximately two minutes and ADS valves were not opened until four minutes after
the start of the event. The candidates should have anticipated the need for an
emergency depressurization, based upon the rate of level decrease, and opened the
ADS valves when level reached TAF per step RC/L-28 of Emergency Operating
Procedure EOP-01-RVCP. Emergency depressurization should have been manually
initiated approximately two minutes sconer than it actually occurred. Examiners
observed one crew conduct a crew brief as level continued to decrease before the
directive was given to open the ADS valves. The order to open the valves should
have been given immediately. While both crews were observed to have been
aggressively performing the actions of EOP-02-PCCP, Primary Containment Control
Procedure”, addressing adverse containment conditions, the priority of ensuring
adequate core cooling was neglected.
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During the performance of emergency depressurization, two of the three crews failed
to ensure that Core Spray Loop A was injecting into the Reactor Pressure Vessel
(RPV) as required by Procedure EOP-01-RVCP. Only two sources of Emergency
Core Cooling System (ECCS) low pressure injection were available during the event.
Low Pressure Coolant Injection (LPCI) Loop A, had been lined up earlier for
suppression chamber spray, but was avaiiable for injection. Core Spray Loop A, was
also available but had to be manually started and lined up due to a LOCA logic
failure. Both crews did not open the core spray injection valve (F-005A) until after the
RPV had been depressurized. One crew took more than five minutes to realize that
core spray was not injecting.

Adequate core cuoling exists so long as RPV water level remains above TAF. If at
least one source of injection into the RPV is available, emergency depressurization is
required when water level reaches TAF to maximize the injection fl
operating sources of injection. The consequences of not depressurizing the RPV
under conditions that require an emergency depressurization could include a loss of
adequate nore cooling or failure of the primary containment. Procedure EOP-01-
RVCP required at least two low pressure injection systems be lined up to obtain
maximum available flow to provide core coolin', nd restore vessel level above TAF.
The examiners noted that the most significait uperator error identified in the BSEP
Probabilistic Safety Assessment (PSA) is when operators fail to manually depressurize
the reactor when required. Therefore, this is of concern because an increase in
likelihood that oper: tors fail to depressurize prior to reaching TAF would have a large
effect on the PSA r sults and the plants's calculated Core Damage Frequency (CDF).

The exaniners obs :rved other misapplications of procedures or oversights by the
candidates. None cf the crews individually scramed a drifting rod as instructed by
Procedure APP-A-0% 3-2, "ROD DRIFT" step 4 e. Two crews failed to follow a
procedural precaution and secure the RCIC pump to prevent continuous operation at
low speed despite this precaution being posted as an operator and on the control
panel. One crew failed to inhibit ADS when reactor water level decreased below +45
inches as required by Procedure EOP-01 step RC/L-22, and allowed the reactor to
automatically depressurize. This unplanned emergency depressurization may have
altered the mitigation strategy of the event had the operators had time to recover
HPCI and regain control of RPV level.

Candidate performance on the walkthrough portion of the examination was poor. Four
out of nine candidates marginally passed this portion of the examination. One other
candidate failed. The examiners noted performance errors ranging from inattention to
detail to gross conceptual errors. Examples of some of these errors included:

. Racking in the wrong breakers to cross-tie emergency busses

. Using a number greater than 100 percent in an attempt to caiculate alternate
power indication per Procedure GP-3 using bypass valve position.

. Demonstrated unfamiliarity with Diesel Generator controls and proper operation
of the diesei
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. Improperly venting the drywell instead of the suppression chamber given the
plant conditions imposed

. Improperly performing procedure LEP-02, “Alternate Control Rod Insertion "
Candidates scrammed rods simultaneously vice individually.

. Performing Alternate Emergency Depressurization procedure too siowly with
little concern for vessel level or the need for adequate core cooling.

The examiners noted that candidates were unfamiliar with some of the procedures
and encountered difficulty .~ ensuring verbatim compliance. Most of the discrepancies
noted couid be attributed to the candidates failure to car>fully read and follow
procedural guidance.

nciusion

The examiners concluded that overall candidate performance on the operating test
was weak. Candidates had difficulty prioritizing and correctly implementing the
mitigation strategies of the EOPs and were in sensitive to the need to keep the core
covered in order to ensure adeqguate core cooling. Lack of procedural compliance
contributed to many of the errors that were observed. The weaknesses noted were
fundamental in nature and should not be attributed to subtleties or the level of
difficulty of any part of the operating test.

Miscellaneous Operations Issues
Special Review of UFSAR Commitments
Scope

A recent discovery of a licensee operating their facility in a inanner contrary to the
UFSAR description highlighted the need for a special focused review that compares
plant practices, procedures and/or parameters to the UFSAR descriptions. While
performing the examinations discussed in this report, the inspectors reviewed the
applicable portions of the UFSAR that related to the areas that were examined. The
inspectors intent was to verify that the UFSAR wording was consistent with the
observed plant practices, procedures and/or parameters.

Observations and Findings

The inspector found that the system description for the Automatic Depressurization
System on page 1.2 2-9 indicated thai the system will function automatically in a
LOCA situation in which the HPCI system fails to automatically maintain reactor vessel
water level. Current procedural guidance contained in EOP-01-RVCP (step RC/L-22)
has the operators inhibiting ADS when vessel level drops to +45 inches, thereby
Jefeating the automatic operation of the system. Consequently, the system will not
operate as stated unless the operators do not perform the actions required by the
EOPs. In addition, FSAR Chapter 15 page 15 OA 6-15, Evant 34-Pipe Breaks Inside
Primary Containment,” described the equipment requirec to mitigate a LOCA which
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included the ADS system This section again refers to the automatic operation of ADS
and does not indicate that the system's automatic feature will be defeated and
operated manually by the operators during the blowdown phase of the event.

¢ nclusion
The inspectors concluded that the UFSAR wording in the items mentioned above were
inconsistent with current plant operating practices and procedures . These
discrepa’icies are collectively identified as additional examples of URI
50-375,324/96-05-02, “FSAR Discrepancies.”
. Managemen in
X1. Exit Meeting Summary

At the conclusion of the site visit, the exarniners met with representatives of the plant staff
listed on the following page to discuss the results of the examinations.

The examiners asked the licensee whether any materials examined should be considered
proprietary. No proprietary information was identified.
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NRC

PARTIAL LIST OF PERSONS CONTACTED

Dunlap, Training Manager (Acting)
Gawron, Manager NAD

Jury, Manager Regulatory Affairs
Levis, Director of Site Operations
Lopriore, Plant Manager

McCall, Supervisor, Operator Initial Training
Mullis, Operations Manager

Rainsburrow, Operations Support Manager
Thearling, Regulatory Affairs

E. Brown, Resident Inspector

Opened

ITEMS DPENED, CLOSED, AND DISCUSSED

FSAR Discrepancies
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ADS
CFR
ECCS
ES
HPCI
JPM
LPCI
NRC
RCIC
RO
RPV
SRO
TAF
UFSAR

7
LIST OF ACRONYMS USED

Automatic Depressurization System
Code of Federal Regulations
Emergency Core Cooling Systems
Examiner Standards (NUREG-1021)
High Pressure Coolant Injection

Job Performance Measure

Low Pressure Coolant Injection
Nuclear Regulatory Commission
Reactor Core Isolation Cooling
Reactor Operator

Reactor Pressure Vessel

Senior Reactor Operator

Top of Active Fuel

Updated Final Safety Analysis Report
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SIMULATION FACILITY REPORT
Facility Licensee: Brunswick Steam Electric Plant
Facility Docket Nos : 50-325 and 50-324
Operating Tests Administered on. April 28 - May 2,
This form is to be used only to report observations. These observations do not constitute
audit or inspection findings and are not, without further verification and review, indicative of
noncompliance with 10 CFR 55 45(b). These observations do not affect NRC certification or
approval of the simulation facility other than to provide information that may be used in future
evaluations. No licensee action is required in response to these observations.

While conducting the simulator portion of the operating tes‘., the following items were
observed (if none, so state):

ITEM  DESCRIPTION

NONE
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SIMULATION FACILITY REPORT
Facility Licensee: Brunswick Steam Electric Plant
Facility Docket Nos.© 50-325 and 50-324
Operating Tests Administered on: April 28 - May 2,
This form is to be used only to report observations. These observations do not constitute
audit or inspection findings and are not, without further verification and review, indicative of
noncompliance with 10 CFR 55 45(b). These observations do not affect NRC certification or
approval of the simulation facility other than to provide information that may be used in future
evaluations. No licensee action is required in response to these observaiions.

While conducting the simulator portion of the operating tests, the following items were
observed (if none, so state)

ITEM DESCRIPTION

NONE
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WRITTEN EXAMINATION(S) AND ANSWER KEY(S) (SRO/RO)
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ES-401 Site-Specific Written Examination Form ES-401-7

Cover Sheet

U.S. Nuclear Regulatory Cominission

|
Site-Specific |
Written Examination |
|
1
Applicant Information j
I Name: Region: 1l

| Date: 04/25/97 Facility/Unit: Brunswick/1 & 2
} License Level: Senior Reactor Operator Reactor Type: GE BWR-4 |
| Start Time: Finish Time: |
o

Insiructions

| of the auswer sheets. The passing grade requires a final grade of at least 80.00 percent.
| Examination papers will be collected four hours after the examination starts.

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

Use the answer sheets provided to document your answers. Staple this cover sheet on top

Applicant Certification

Applicant’s Signature J

Rusults

| Examination Value Points
Applicant’s Score Points
Applicant’s Grade Percent




9.

10.

1.

WRITTEN EXAMINATION GUIDELINES

After you complete the examination, sign the statement on the cover sheet indicating
that the work is your own and you have not received or given assistance in
completing the examination.

To pass the examination, you must achieve a grade of 80.00 percent or greater.
Every question is worth one point.

For an initial examination, the time limit for completing the examination is four
hours.

You may bring pens and calculators into the examination room. Use only black ink
to ensure legible copies.

Print your name in the blank provided on the examination cover sheet and the answer
sheet. You may be asked to provide the examiner with some form of positive
identification.

Mark your answers on the answer sheet provided and do not leave any question
blank. Use only the paper provided and do not write on the back side of the pages.
If you decide to change your original answer, draw a single line through the error,
enter the desired answer, and initial the change.

If the intent of a question is unclear, ask questions of the NRC examiner or the
designated facility instructor only.

Restroom trips are permitted, but only one applicant at a time will be allowed to
leave. Avoid all contact with anyone outside the examination room to eliminate even

the appearance or possibility of cheating.

When you complete the examination, assemble a package including the examination
questions, examination aids, answer sheets, and scrap paper and give it to the NRC
examiner or proctor. Remember to sign the statement on the examination cover sheet
indicating that the work is your own and that you have neither given nor received
assistance in completing the examination. The scrap paper will be disposed of
immediately after the examination.

After you have turned in your examination, leave the examination area as defined by
the proctor or NRC examiner. If you are found in this area while the examination is
still in progress, your license may be denied or revoked.

Do you have any questions?



*#* "NRC 97-1 S8RO, Rev 0" EXAMINATION ##

QUESTION 1  POINT VALUE: 1.00

Unit One (1) is operating with the following plant conditions:

Core Thermal Power 2558 MWth
Reactor pressure 1030 psig
Core Flow 77 Mlbm/hr

The SAFETY LIMIT for THERMAL POWER is the MINIMUM CRITICAL POWER
RATIO (MCPR) shall not be less than:

a, 1.0%
b. 1.08
e, 1.09
d. 1.10

QUESTION 2 POINT VALUE: 1.00

A Unit Two (2) startup is in progress per GP-02. The Reactor is
critical with Reactor power at the point of adding heat.

Coclant temperature ie being raised to saturation conditions, with
Reactor steam dome pressure at 0 psig. RWCU is in service.

2PT-01.7, Heatup/Cooldown Monitoring is being performed. Which of the

following conditions would result in UNSATISFACTORY Acceptance
Criteria of the PT?

a. G31-TI-R607, Pt 5 indicates 169°F
C12-TR-R018, Ch 151 indicates 164°F
Reactor water level is 200"

b. G31-TI-R607, Pt 5 indicates 187°F
Cl12-TR-R018, Ch 151 indicates 183°F
Reactor water level is 210"

¢. G31-TI-R607, Pt 5 indicates 174°F
Cl12-TR-R018, Ch 151 indicates 170°F
Reactor water level is 200"

d. G31-TI-R607, Pt 5 indicates 198°F

Cl2-TR-R018, Ch 151 indicates 195°F
Reactor water level is 210"
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** WNRC 97-1 SRO, Rev 0" EXAMINATION #+*

QUESTION 3 POINT VALUE: 1.00

Unit One (1) is operating with the following conditions:

Reactor Power 55%
Reactor Feed Pump 1A operating
Reactor Feed Pump 1B idling

Recirculation Pump Speeds 58%
Reactor Feed Pump (RFP) 1A trips and Reactor Level Hi/Lo alarms.
Reactor Level drops to the scram setpoint and continues to lower to
+110 inches before the operator brings the idling RFP on line (30
seconds after the trip of RFP 1A) to restore Reactor Level.
What should be the present status of the Recirculation Pumps?

a. Running at 58% speed.

b. Running on limiter #2.

€. Running on limiter #1.

d. Tripped on ATWS ARI/RPT.

QUESTION 4 POINT VALUE: 1.00

Following unsatisfactory performance of PT-13.1, the crew has entered
AOP-04.4. One jet pump has been declared INOPERABLE, requiring a plant
shutdown per GP-05 and Technical Specifications.

Technical Specification Bases requires a plant shutdown due to the
hazard in case of a Design Basis Accident asaociated with the increased
blowdown area and the:

a. reduction in core cooling from coastdown flow with a broken
jet pump riser.

b. reduction in core cooling from coastdown flow with a broken
jet pump standpipe.

c. elimination of the capability of reflooding the core with a
broken jet pump riser.

d. elimination of the capability of reflooding the core with a
broken jet pump standpipe.
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*#% VWNRC 97-1 BRO, Rev 0" EXAMINATION ##

QUESTION 5 POINT VALUE: 1.00
Unit One (1) is operating at 27% power during Unit startup. The

Turbine Generator has been synchronized to the grid. A total loss of

Division II DC Switchboard 1B results in a reactor scram. During this
transient:

57 control rodes fail to fully insert
Reactor pressure peaks at 1132 psig
Reactor water level lowers to +107 inches
BOP Buses fail to transfer to the SAT
Diesel Cenerator 2 fails to start

What is the expected status of the Alternate Rod Injection (ARI)
system? ARI has:

a. auteo initiated on high reactor pressure.
b. auto initiated on low reactor water level.
€. not auto initiated but can be manually initiated.

d. not auto initiated and cannot be manually initiated.

QUESTION 6 POINT VALUE: 1.00

Following a line break on Unit Two (2) plant conditions are:

Reactor pressure 450 psig
Reactor water level +70 inches
Drywell pressure 4.8 psig
Drywelil temp (average) 165 deg F

All Drywell Cocler Fans will:
trip but can be restarted per SEP-10.

a.
b. trip and cannot be restarted per SEP-10.

0

auto start but can be tripped at the RTGB.

Q.

auto start and cannot be tripped at the RTGB.

PAGE 3



*#% WNRC 97-1 SRO, Rev 0" EXAMINATION #+

QUESTION 7 POINT VALUE: 1.00

Unit Two (2) is in OPERATIONAL CONDITION 5, with CORE ALTERATIONS in
progress and SECONDARY CONTAINMENT INTEGRITY established.

The Interruptible Instrument Air Header ruptures and the Interruptible
Air Header isolation valves are closed. Non-Interruptible Air Header
pressure is normal.

How is SECONDARY CONTAINMENT INTEGRITY affected?

a. Reactor Building Supply and Exhaust Fans remain in service,
SBGT auto starts.

b. Reactor Building Supply and Exhaust Fans remain in service,
SBGT remains in standby.

¢. Reactor Building Supply and Exhaust Fans trip and SBGT auto
starts to maintain negative pressure.

d. Reactor Building Supply and Exhaust Fans trip but SBGT muet be
manually started to maintain negative pressure.

QUESTION 8  POINT VALUE: 1.00

Unit Two (2) is operating at power with Diesel Geneator 3 (DG3) under
clearance. A lockout of a BOP Bus initiates a transient resulting in a
reactor scram signal and an ATWS. Plant conditions:

Reactor power 10%

Bus E3 De-energized
SLC Switch PUMP B RUN position
Bus E7-E8 Cross-tie Breakers racked in

How will the SLC system respond when the Bus E7-E8 Cross-tie Breakers
are closed? SLC squib valve:

a. A fires, no SLC pump starts.
b. B fires, no SLC pump starts.
c. A fires, one SLC pump starts.

d. B fires, one SLC pump starts.
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*% *NRC 97-1 SRO, Rev 0" EXAMINATION #+

QUESTION §  POINT VALUE: 1.00
A Unit One (1) reactor scram occurs from 100% power. The operator
completes the immediate scram actions and notes the following Rod Worth
Minimizer (RWM) display:

ALL RODS IN: NO

SHUTDOWN : YES

RODS NOT FULL IN: 001
When the operator depresses the List Rods RWM key, rod 02-51 is
displayed. What can be the furthest withdrawn position of rod 02-51
to cause the above display, and the basis for that rod position?

a. 48, shutdown margin calculations.

b. 06, maximum subcritical bank withdrawal position.

€. 04, maximum subcritical bank withdrawal position.

d. 02, maximum subcritical bank withdrawal position.

QUESTION 10 POINT VALUE: 1.00

During a low water level condition, CRD Flow maximization is being
implemented per SEP-09% with the Reactor Building accessible.

The operator is directed to maintain Charging Water Header pressure
2950 peig while opening the Flow Control and Pressure Control valves.

This limitation will prevent pump:
a. trip on overcurrent protection.
b. trip due to low suctiocn pressure.
c. flowrate in excess of runcut capacity.

d. discharge pressure dropping below reactor pressure.
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*% WNRC 97-1 SRO, Rev 0" EXAMINATION #+

QUESTION 11 POINT VALUE: 1.00
Unit One (1) is in OPERATIONAL CONDITION 5, performing CORE
ALTERATIONS. A fuel shuffle is being perfcrmed (the core will not be
unloaded, . The fellowing SRM indications are observed:
SRM Channei A 4 cps
SRM Channel B 6 cps
SRM | sannel C 3 cps
SRM Channel D 2 cps

Per Technical Specifications, CORE ALTERATIONS may be performed in the
following core quadrants:

a. Northeast and Northwest only.
b. Northeast and Southeast only.
c. Northeast, Northwest and Southeast only.

d. Northeast, Northwest and Southwest only.
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*#%* O"NRC 57-1 SRO, Rev 0" EXAMINATION #+

QUESTION 12 POINT VALUE: 1.00

During a Reactor startup following refueling, the operator is

performing PT-50.2, IRM Range &,/7 Overlap Determination. The following
data is recorded:

Range 6 Range 7
IRM A 50 4
IRM B 42 5
IRM C 45 5
IRM D 43 4
IRM E 37 3
IRM F 52 6
IRM G 44 4
IRM H 50 6

The Level 2 acceptance criteria of PT-50.2 is:
a. satisfactory for all Division I and II IRMs.
b. unsatisfactory for at least one Division I IRM only.
¢. unsatisfactory for at least one Divivision II IRM only.

d. unsatisfactory for at least one Division I and one Divigion II
IRM,

QUESTION 13 POINT VALUE: 1.00

APRM Channel C has all associated LPRM inputs Operable, with the LPRM
function switches in Operate. During performance of a MST, the LPRM
function switches are placed to and left in Bypass, one at a time.

What is the MINIMUM number of LPRM function switches that should have
been placed in Bypass when a Neutron Monitoring trip signal (1/2 scram)
is received?

3

a
b. 4




** WNRC 97-1 SRO, Rev 0" EXAMINATION #+

QUESTION 14 POINT VALUE: 1.00

Unit Two (2) is operating at 100% power. The Standby Gas Treatment
System (SBGT) ie in the standby alignment. A Trip of both Reactor
Feedwater Pumps resulte in the following plant conditions:

keactor water level +80 inches
Reactor pressure 945 psig
Drywell pressure +0.3 psig
Rx Bldg pressure -0.4" WC

HPCI and RCIC have initiated to restore Reactor water level. All
systems respond as designed during the transient. What operator action
is reqguired concerning the SBGT System?

Secure one SBGT fan per OP-10.

a
b. Open Post LOCA Vent valves (SGT-V8 and V9).

0

Open Primary Containment Suction valve (VA-2F-BFV-RB).

Q.

Restart Rx Bldg HVAC and secure both SBGT trains per SEP-04.

QUESTION 15 POINT VALUE: 1.00

A condition has arisen on Unit Two (2) requiring BOQTH of the Reactor
Building Vent Exhaust Radiation Monitors to be declared INOPERABLE.

The Shift Superintendent has determined that Unit Two (2) must be

placed in HOT SHUTDOWN within 6 hours and COLD SHUTDOWN within the
fellowing 30 hours.

What additional action is REQUIRED by Technical Specifications?

a. Establish SECONDARY CONTAINMENT INTEGRITY with the Standby Gas
System operating within one hour.

b. Establish SECONDARY CONTAINMENT INTEGRITY with the Standby Gas
Syestem operating within 24 hours.

¢. Place at least one INOPERABLE Reactor Building Vent Radiation
channel in the tripped condition within one hour.

d. Place at least one INOPERABLE Reactor Building Vent Radiation
channel in the tripped condition within 24 hours.
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*#%* WNRC 97-1 BRO, Rev 0" EXAMINATION #w

QUESTION 16 POINT VALUE: 1.00
Unit One (1) is operating at rated power, when the loss of an
electrical power distribution system results in the following Group 1
PCIS statues light indications on P601:

Inboard MSIV DC solenoid Out

Inboard MSIV AC solenoia Out

Qutboard MSTV DC solenoid Out

Outboard MSIV AC solenoid Lit
What power distributicn system has been lost?

a. Division I AC.

b. Division I DC.

¢. Division II AC.

d. Division II DC.

QUESTION 17 POINT VALUE: 1.00

Unit One (1) is performing Alternate Emergency Depressurization. RCIC
has been placed into pressure control to aid in Reactor pressure
reduction.

Circuit alterations have been performed per EOP-01-RVCP and
EOP-01-SEP-10 for HPCI and RCIC.

Which of the following conditions, by interlock, will remove the RCIC
System from the pressure contrcl mode of operation?

a. Reactor pressure lowers to £0 psig.
b. Drywell pressure rises to 2.5 psig.

¢. Reactor water level lowers to +110 inches.

d. Suppressicn pool level rises to -23 inches.




** ONRC 97-1 SRO, Rev 0" EXAMINATION #%

QUESTION 18 POINT VALUE: 1.00

Unit One (1) failed to scram. RHR ie placed in Suppression Pool
Cooling per the Hard Card without use of overrides. Reactor water
level is then deliberately lowered to suppress power. Plant conditions
are:

Reactor water level ~-45 inchees (N036/N037)
Reactor pressure 800 psig
Drywell pressure 0.6 psig

Suppression pool temp 130°F

Suppression Pool Cooling valves have closed. Returning Suppression
Pool Cooling to service requires:

a. placing the Think Switch to Manual only.
b. bypassing the 2/3 core height interlock only.

¢. placing the Think Switch to Manual, then bypaseing the 2/3 core
height interlock.

d. bypassing the 2/3 core height interlock, then placing the Think
Switch to Manual.

QUESTION 19 POINT VALUE: 1.00

Consider the following normal RHR suction velve interlocks for control
of Reactor water level:

1. Shutdown Cooling suction isolation valves (F008/F009) will
automatically isolate on low Reactor water level.

2. Shutdown Cooling pump suction valve (F006) cannot be opened
unless Torus common suction valve (F020) is closed.

During Shutdown Cooling operation from Remcte Shutdown stations per
AOP-32.0, which of the above (if any) interlocks are functional?

a. 1 only.
b. 2 only.
¢. both 1 and 2.

d. neither 1 nor 2.
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QUESTION 20 POINT VALUE: 1.00

Following a small line break, RHR Loop A is placed in Drywell and

Suppression Chamber Spray using reguired overrides per SEP-02 and
SEP-03. Plant conditions are:

Reactor Water Level +175 inches
Reactor Pressure 900 psig
Drywell Pressure 15.0 psig

Reactor water level drops to -60 inches. How will RHR Loop A and RHR
Service Water (RHR SW) Loop A respond?

The RHR Loop A drywell/suppression chamber spray valves:
auto close, RHR SW Loop A pump(s) trip.

a.
b. auto close, RHR SW Loop A remains running.

(o]

remain cpen, RHR SW Loop A pump(s) trip.

Q.

remain open, RHR SW Loop A remains ruaning.

QUESTION 21 POINT VALUE: 1.00

Unit Two (2) is operating at 100% power with an active 7 day LCO for
RHR Pump 2A being under clearance. An AO reports that the breaker for
RHR Room Cooler 2B at MCC 2XB is tripped magnetically.

What action is required by Technical Specifications and by 0I-01.08,
Control Of Equipment And System Status?

a. Room (oclers are not required for RHR Operability, continue in
the active 7 day LCO.

b. Room Coolers are required for RHR Operability, however continue
in the active 7 day LCO.

¢. Declare RHR Loop B Inoperable and place the unit in HOT
SHUTDOWN within € hours.

d. Declare RHR Loop B Inoperable and place the unit in HOT
SHUTDOWN within 12 hours.
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QUESTION 22 POINT VALUE: 1.00
During normal power operation of Unit Two (2), an ECCS Division 1 Trip
Cabinet Trouble alarm is received. Investigation shows that BOTH
power supplies to the trip cabinet (XU-63) have failed and all
associated trip unit meters indicate downscale with no trip lights lit.
A DBA LOCA then occurs resulting in Reactor water level rapidly
dropping below the Top of Active Fuel and rapid Reactor
depressuriztion. How will Division I Low Pressure ECCS (Core Spray 2A
and RHR LPCI Loop 2A) respond?

a. Core Spray 2A initiates, LPCI 2A fails to initiate.

b. Core Spray 2A and LPCI 2A both fail to initiate.

c. Core Spray 2A fails to initiate, LPCI 2A initiates.

d. Core Spray 2A and LPCI 2A will both auto initiate.

QUESTION 23 POINT VALUE: 1.00

Unit Two (2) HPCI has automatically initiated on a valid initiation
eignal. The operator observes the following indications:

Steam Supply Pressure 0 psig
Turbine Exhaust Pressure 0 psig
Pump Discharge Pressure 0 psig
Turbine Speed 1000 RPM, lowering

HPCI TURB TRIP SOL ENERG NOT Alarming
Which of the following would explain the above indications?
Isclation due to ruptured exhaust diaphram.

a.
b. Overspeed trip from speed feedback signal failure.

a

Loss of oil pressure to the turbine control system.

Q.

Loss of 125 VDC input to the 24/52.5 VDC power supplies.
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QUESTION 24 POINT VALUE: 1.00

Unit One (1) has experienced a high Reactor pressure transient
following a Main Turbine trip. Current plant conditions:

All rode in

Reactor Pressure 950 psig controlled by EHC

Eleven (11) SRV's green indicating lights lit

Eight (8) amber memory lights illuminated
Determine the extent of the pressure transient.

a. 1122 psig

b. 1132 psig

c. 1142 peig

d. 1152 psig

QUESTION 25 POINT VALUE: 1.00

Unit One (1) is cperating at power with Core Spray Pump 1B under
clearance. A Loss of Off-site Power occurs to BOTH units. Diesel
Generators (DGs) 2 and 4 auto start, DGs 1 and 3 trip and lockout.

A stuck open SRV and loss of high pressure injection causes Reactor
water level to lower. All available low pressure ECCS pumps have been
manually started. Plant conditions are:

Reactor water level LPCI/Core Spray initiation signal just
received

Reactor pressure 650 psig

Drywell pressure 0.6 psig

ADS Inhibit Switches AUTO
Assuming NO operator action, ADS will:
a. Auto initiate in 1 minute 23 seconds.
b. Auto initiate in 1 minute 45 seconds.
c. Not auto initiate due to lack of high drywell pressure.

d. Not auto initiate due to lack of ECCS pump permissive.
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QUESTION 26 POINT VALUE: 1.00

Unit Two (2) has a Loss Of Off-Site Power. HPCI and RCIC both failed.
Reactor Water Level dropped to +30 inches before CRD reversed the level
trend. Current conditions are:

Reactor water level +60 inches, rising
Reactor pressure 800~1000 peig using SRVs
Drywell pressure 2.2 psig, rising
Average drywell temp 180°F, rising

Generator primary lockout Tripped

RBCCW Pumps are tripped, and Nuclear Service Water (NSW) cooling water
valves (SW-V103/V106) are closed. What actions are required to restore
RBCCW to contrel containment parameters?

a. Reset the Primary Generator lockout, align RBCCW cooling to the
conventional header.

b. Reset the Primary Generator lockout, reopen NSW cooling water
valves SW-V103/V106.

G

Reset Core Spray initiation logic, align RBCCW cooling to the
conventional header.

d. Reset Core Spray initiation logic, reopen NSW cooling water
valves SW-V103/V106.
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QUESTION 27 POINT VALUE: 1.00

Unit Two (2) is operating steady state at rated power with the
following Electro Hydraulic Control (EHC) conditions:

Reactor pressure 1005 psig
EHC Pressure Setpoint 920 psig
PAM pressure 950 psig
Pressure regulator A In control
Pressure regulator B 5 psig bias

The Pressure Averaging Manifold (PAM) pressure input to Pressure
Regulator A fails low. The PAM pressure input to Pressure Regulator B
is unaffected. How will the EHC System respond?

a. Pressure regulator B takes control and stabilizes PAM pressure
at 945 psig.

b. Pressure regulator B takes control and stabilizes PAM pressure
at 955 psig.

¢. Control valves close, reactor pressure and neutron flux rise
and the reactor scrams.

d. Control/Bypass valves open and steam line pressure lowers to
the Group 1 isolation setpoint.
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QUESTION 28 POINT VALUE: 1.00

Unit One (1) is operating at 100% power with the following Condensate
system alignment:

Condensate pumps A & B Running
Condensate pump C Standby/Auto
Condensate Booster pumps B & C Running
Condensate Booster pump A Under clearance

4KV BOP Bus 1D trips and locks out due to a bus fault. The tra- 3ient
results in a Reactor scram. What is the availability of the Condensate
system to provide makeup to the Reactor vessel?

Condensate pump:
a. A is available, no Condensate Booster pump is available.
b. B is available, no Condensate Booster pump is available.
c. A is available and Condensate Booster pump C is available.

d. B is available and Condensate Booster pump C is available.

QUESTION 29 POINT VALUE: 1.00

Unit Two (2) is operating at 100% power. The Digital Feedwater Control
System (DFCS) is aligned as follows:

Master Controller Auto, set at 187 inches
Level instrument NOO4A 187 inches

Level instrument NOO4B 187 inches

Level instrument N004C failed downnrcale

Mode Select switch 3 Element

Level Select switch Level A

Level instrument NOO4A fails downscale. Assuming no operatwr action,
Reactor water level will:

a. rise and flood the main steam lines.
b. drop to the low level scram setpoint.
c. rise resulting in a main turbine and fe~d pump trip.

d. remain at 187" with level instrument NO004B in control.
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QUESTION 30 POINT VALUE: 1.00

Unit Two (2) is in operation at 100% power. The following annunciator
and conditions exist:

A-07, 1-2 RFP FW CONTROL SIGNAL FAILURE

Amber light above A RFPT lockout switch out

Amber light above B RFPT lockout switch lit
A Reactor Recirculation Pump trips. Reactor power lowers and Reactor
water level begins to rise uncontrollably. How can the operator
restore Reactor water level to the normal band?

a. Operate RFP A MSC control in the Lower direction.

b. Operate RFP B MSC control in the Lower direction.

c. Place RFP A MGU in Manual and lower output demand.

d. Place RFP B MGU in Manual and lower output demand.

QUESTION 31 POINT VALUE: 1.00

The Control Building Ventilation system has initiated in the radiation
protection mode. The alignment of system controls is:

Emergency Filtration Fan A Pref
Emergency Filtration Fan B Stby

Emergency Filtration Fan A has been running for 10 minutes when a high
temperature is sensed in the Train A charcoal bed. Assuming the
radiation initiation signal is still present, Em:rgency Filtration Fan
A will:

a. 1immediately trip and Fan B will immediately auto start.

b. remain running since the high temperature trip is bypassed.

c. immediately trip and Fan B will start after a 10 second delay.

d. remain running since the high temperature provides alarm only.
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QUESTION 32 POINT VALUE: 1.00
A Loss of Off-Site Power has occured. Secondary Containment isolated.
Reactor Building Ventilation was restarted by guidance of EOP-03-SCCP
using SEP-04. Plant conditions are:

Reactor Water Level is +150 inches, slowly rising

Drywell Pressure is 1.2 psig, slowly rising

CAC Vent Purge Isol Ovrd (CAC-CS-5519) is in OVERRIDE

Reactor Building Vent Rad Monitors have been reset

PCIS Isolation Reset push buttons on P601 have been depressed
Which of the following would cause the Reactor Building to re-isolate?

a. Drywell pressure rises above 2.0 psig.

b. Reactor level drops to the Top Of Active Fuel.

€. Main Stack Radiation Monitor exceeds the Hi-Hi setpoint.

d. Reactor Building Vent Exhaust temperature exceeds 140°F.

QUESTION 33 POINT VALUE: 1.00

Following a Loss of Off-Site Power, Diesel Generator #1 (DGl) is
running in AUTO, tied to Bus El. DGl parameters:

Kilowatt load 3500 KW
Terminal Voltage 4160 Volts
Reactive load 1300 KVAR
Frequency 60 Hz

Off-Site Power has been restored and the BOP buses energized from the
SAT. The BOP bus to El1 Master/Slave breaker is still open.

The operator depresses the DG #1 CONTROL ROOM MANUAL push button on
the RTGB. DG #1 frequency will be approximately:

a. 57 Re.
b. 59 Hz.
c. 61 Hz.
d. 63 Hz.
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CUESTION 34 POINT VALUE: 1.00

The following sequence of events occurs on Unit One (1):

Time = 0 seconds Off-site power is lost

Time = 5 seconds A LOCA signal is recieved

Time = 10 seconds Diesel generators energize thier respective E
Bures

The Motor Driven Fire Pump normal feeder breaker from:
a. Bus El closes at Time = 25 seconds.
b. Bus E2 closes at Time = 25 geconds.
c. Bus El closes at Time = 30 seconds.

d. Bus E2 closes at Time = 30 seconds.

QUESTION 35 POINT VALUE: 1.00

Unit One (1) is in an outage with the SAT energized and the UAT in
backfeed alignment. All backfeed selector switches are in the
BACKFEED position. Electrical system alignment:

BOP Buses 1C/1D Powered from UAT
E Buses El1/E2 Powered from BOP Buses
DGes 1, 2, 3, 4 Operable in standby' alignment

A sudden fault pressure occurs in the Main Power Transformer resulting
in a Backup Main Generator lockout. How will the electrical
distribution system respond?

a. BOP buses 1C/1D transfer to the SAT, four DGs receive an auto
start signal.

b. BOP busesg 1C/1D transfer to the fAT, no DGs receive an auto
start signal.

¢. BOP buseg 1C/1D are de-energizec, four DGs receive an auto
start signal.

d. BOP buses 1C/1D are de-energized, DGe 1 and 2 only receive an
auto start signal.
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QUESTION 36 POINT VALUE: 1.00

Unit One (1) is in a refueling outage with the SAT de-energized and a
UAT backfeed in service. Unit Two (2) is operating at 100% power. The
following Diesel Generator start times to rated speed are recorded
during PT-12.8:

DG1 9.8 seconds
DG2 10.2 seconds
DG3 9.3 seconds
DG4 9.6 seconds

What is the maximum time Unit Two (2) may continue POWER OPERATIONS
without entering a Technical Specification Shutdown Statement?

a. 12 hours.
b. 72 hours.
c. 7 days.

d. 45 days.

QUESTION 37 POINT VALUE: 1.00

A "250 V BATT A GROUND" alarm has been received on Unit One (1). The
following readings are reported from th: Battery Room:

P Bus 0.6 milliamps
N Buse 3.4 milliamps
Charger 1A-1 135 volts, in float

Charger 1A-2 135 volts, in float
Per OP-51 and AI-115, the ground is on the:
a. P Bus, action level 1 applies.
b. P Bus, action level 2 applies.
c¢. N Bus, action level 1 applies.

d. N Bus, action level 2 applies.
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QUESTION 38 POINT VALUE: 1.00

Unit One (1) is operatiag at 100% power. The UPS system is in its
normal alignment for bo:ih units. A total loss of UPS occurs on Unit

One (1), followed shortly by a spurious Reactor scram. Plant
conditions:

Reactor water level lowers to +135 inches
Reactor pressure 550 psig controlled by EHC
APRM recorders on P603 indicate 100% power
Digital Feedwater controller displays are blank
How will the loss of UPS affect the plant during this transient?

a. Reactor power cannot be determined to be less than 3% from
P603.

b. Reactor feed pumps will not respond to the reduced Reactor
water level.

c. EHC pressure control will be lost as the main turbine coasts
down to zero speed.

d. Reactor Building HVAC is lost until the main stack rad monitor
is transferred to Unit Two.

QUESTION 39 POINT VALUE: 1.00

An Auxiliary Operator has received 1.95 ram TEDE for the current year.
The AO is needed to perform work in a 25 mrem/hr field. The work is
expected to last 3 hours.

In accordance with NGGM-PM-0002, Radistion Control and Protection
Manual, the worker requires:

a. approval from the Manager - E&RC to exceed the annual
administrative dose limit.

b. approval from the Plant General Manager to exceed the annual
administrative dose limit.

c. approval from the Site Vice President to exceed the annual
administrative dose limit.

d. no special authorizations since the annual administrative
limit should not be exceeded.
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QUESTION 40 POINT VALUE: 1.00

Both Units have lost off-site power. The only available Diesel
Generator is DG2. Buses E2 and E4 cannot be cross-tied. Unit Two (2)
UPS has been de-energized for DC load stripping.

What instruments are available to monitor Reactor Water Level on the
Unit Two (2) RTGB?

a. Fuel Zone indicator N036 only.
b. Fuel Zone indicator N037 only.
¢. Fuel Zone indicator N036 and Narrow Range indicators NOO4A/B/C.

d. Fuel Zone indicator N037 and Narrow Range indicators NO0O4A/B/C.

QUESTION 41 POINT VALUE: 1.00

You are escorting a visitor with a red badge in the protected area. It
becomes desired to temporarily give up your escort duties.

How may this be accomplished?
a. You and the visitor must exit the protected area.
b. You may turn over escort duties to a securitv guard only.

c. You may turn over escort duties to any other qualified escort,
and notify security at the access point you entered.

d. You may turn over escort duties to any other qualified escort,
and notify security at the secondary alarm station.
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QUESTION 42 POINT VALUE: 1.00

During operation of Unit One (1), a line break in the drywell results
in a Reactor Scram. All control rode fully insert and immediate
operator actions are completed.

Reactor Water Level rapidly drops off-scale low on the Fuel Zone
instruments prior to Low Pressure ECCS initiating and restoring
adecuate core cooling.

Technical Specifications requires that the NRC Operations Center be
notified within one hour, and the:

a. Plant Manager - Brunswick Nuclear Plant within 4 hours.
b. Plant Manager - Brunswick Nuclear Plant within 24 hours.
¢. Vice President - Brunswick Nuclear Plant within 4 hours.

d. Vice Preesident - Brunswick Nuclear Plant within 24 hours.

QUESTION 43 POINT VALUE: 1.00

Which one of the following sets of conditions meets the requirements
for OPERABILITY of the Standby Liquid Control System for Unit Two (2)?

TANK SOLUTION
LEVEL CONCENTRATION TEMPERATURE
a. 3150 gal 16.0% 70°F
b. 3200 gal 14.5% 75°F
I 3500 gal 13.0% B80°F
d. 3400 gal 15.0% 70°F
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QUESTION 44 POINT VALUE: 1.00

A Temporary Procedure Change is developed and designated as Revision To
Follow. This Temporary Change receives:

Interim approval on March 2nd
Final approval on March éth

What is the last date this Temporary change may be used WITHOUT
receiving any allowable extention(s)?

a. May 1lst.
b. May 5th.
c. May 31st.

d. June 4th.

QUESTION 45 POINT VALUE: 1.00

Which of the following describes the level of use of Emergency
Operating Procedures?

a. Reference use procedures.
b. Continuous use procedures.
¢. Information use procedures.

d. Exempt from level of use requirements.
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QUESTION 46 POINT VALUE: 1.00

Per PLP-21, which of the following would be an UNACCEPTABLE method of
performing independent verification by use of RTGB indications?

Independent verification of a Core Spray System:
a. pump breaker closure using red light indication.
b. pump breaker rack in status using green light indication.
€. injection valve openuing using system flow indication meter.

d. injection valve standby position using green light indication.

QUESTION 47 POINT VALUE: 1.00

A Station Blackout requires simultaneous execution of the Emergency
Operating Procedures, Emergency Plar Procedures and AOP-36.2.

The Work Control Center SRO reports to the Control Room functioning in
a dual role as the Shift Technical Advisor (STA).

Per OI-01.01, since the STA holds an active license, the STA may be
allowed to:

a. function as the Site Emergency Coordinator.
b. install circuit alterations required by the EOPs.
c. silence and acknowledge, but not reset annunciators.

d. direct other operators in AOP-36.2 activities while the Unit
SCO directs EOPs.
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QUESTION 48 POINT VALUE: 1.00

During RTGB walkdown in preparation for shift turnover, the oncoming
Reactor Operator notes that annunciator A-5 2-2, Rod Out Block:

Alarm is sealed in
Has a yellow dot affixed to the window

If the signal causing this alarm clears, then comes back in without
the alarm being reset, the subsequent alarm condition is indicated by
the alarm window flashing:

a. slowly with an audible alarm.
b. rapidly with an audible alarm.
¢. slowly, then rapidly without an audible alarm.

d. rapidly, then slowly without an audible alarm.

QUESTION 49 POINT VALUE: 1.00

A plant shutdown is in progress per GP-05 for refueling. Current plant
conditions are:

Reactor power 20%
Drywell oxygen 19.0%

Drywell entry may ''e made with the approval of the Manager-E&RC and the
authorization of the Shift Superintendent only if reactor power is
reduced at least:

a. 5%, oxygen concentration is acceptable.
b. 5%, oxygen concentration must be raised.
c. 15%, oxygen concentration is acceptable.

d. 15%, oxygen concentration must be raised.
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QUESTION 50 POINT VALUE: 1.00

Which of the following valve/actuator types may be used as a clearance

boundary isolation component, provided the associated restrictions of
Al-58 are satisfied?

a,

b.

Solenoid operated ball valve marked as fail-closed on the
print.

Motor operated globe valve normally used as a flow control
valve.

Pressure balanced diaphragm operated pinch valve aot equipped
with a handwheel.

Double acting cylinder operated butterfly valve not marked as
fail-closed on the print.

QUESTION 51 POINT VALUE: 1.00

A clearance request has been received for a fluid system with the
following normal operating parameters:

Pressure 475 psig
Temperature 175°F

Per AI-58, the clearance:

a.

b.

May use single valve boundary isoclation.
Must use dual valve boundary isolation due to pressure only.
Must use dual valve boundary isolation due to temperature only.

Must use dual valve boundary isolation due to pressure and
temperature.
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QUESTION 52 POINT VALUE: 1.00

During accident conditions on Unit One (1), the following plant
conditions exist:

Reactor water level

Reactor pressure 1100 psig
Drywell average temp 150°F
Drywell ref leg area temp 270°F

Injection sources

None available

-7C inches (Fuel Zone)

Under these conditions, peak fuel clad temperature will not exceed:

a.

b.

1500°F, provided Reactor water level
1500°F, provided Reactor water level
1800°F, provided Reactor water level

1800°F, provided Reactor water level

QUESTION 53 POINT VALUE: 1.00

remains
remains
remains

remains

above
above
above

above

-80 inches.,
-90 inches.
-80 inches.

-90 inches.

Following accident conditions, the crew is executing the Reactor

Vessel Flooding Procedure, EOP-01-RXFP.

Control rods Fully inserted
Reactor water level Unknown

Plant conditions are:

The operator is directed to control injection flow to the Reactor to

maintain at least
a.

b.

4; above the Minimum Alternate Flooding Pressure.

5; above the Minim m Alternate Flooding Pressure.

SRV/ADS Valves open and Reactor pressure:

4; at least 50 psig above suppression chamber pressure.

5; at least 50 psig above suppression chamber pressure.

PAGE 28



** VU"NRC 97-1 SRO, Rev 0" EXAMINATION #+

QUESTION 54 POINT VALUE: 1.00

A heavy influx of marsh grass on the Circulating Water Screens has
caused a loss of all Circulating Water pumps and a reactor scram.
Plant conditions are:

Group 1 isolated

Condenser vacuum is 0" Hg

Turbine speed is 500 rpm, dropping

EHC Electrical Malfunction in alarm due to loss of the PMG.

The marsh grass is now cleared and the Circulating Water System has
been restarted. 1Is the Main Condenser available as a heat sink?

a. No, the MSIVs are closed.
b. No, the EHC system is not available.
¢. No, the condenser is not under vacuum.

d. Yes, all required systems are available.

QUESTION 55 POINT VALUE: 1.00

A Reactor scram occurs on low Reactor water level following a loss of
feedwater. The following seguence occurs:

0100 Reactor scrams

0115 Reactor Vessel Control Procedure is enterred

0130 Circuit alteration installed per RVCP for HPCI

0145 EOPs are exited

0200 HPCI alteration restored per SEP-08
The plant is at 900 psig with the Mode Switch in SHUTDOWN. The SRO
should initiate a WR/JO to functionally test the altered HPCI circuit
and initiate:

a. an active LCO with a start time of 0130.

b. an active LCO with a start time of 0145.

c¢. a tracking LCO with a start time of 0130.

d. a tracking LCO with a start time of 0145.
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QUESTION 56 POINT VALUE: 1.00

Following a loss of all high pressure injection on Unit One (1), seven
ADS valves have been manually opened to restore adequate core cooling.
Plant conditions are now:

Reactor water level +25", NO26A/B
Reactor water level +140", N036/37
Reactor pressure 25 psig
Drywell average temp 155°F

Drywell ref leg area temp 280°F
Reactor water level may be determined using:

a. NO26A/B only.

b. NO036/37 only.

c. Both NO26A/B and N036/37.

d. Neither N026A/B nor N03€/37.

QUESTION 57 POINT VALUE: 1.00

A Unit Two (2) reactor scram has occurred. Seven control rods failed
to fully insert and are between positions 08 and 18. Conditions are:

All APRM Downecale lights are LIT

MSIVs are open

fotal Steam Flow 3.6 E6 lbm/Hr, dropping

Reactor Pressure %00 psig, dropping

Narrow Range Level Instruments (N004s) +155 inches, rising
Master Feedwater setpoint at +170"

Two Reactor Feed Pumps in operation

With current plant conditions, the operator is required as an

IMMEDIATE action to:
a. trip the Main Turbine.
b. trip one Reactor Feed Pump.
¢. place the Mode Switch to SHUTDOWN.

d. enter Alternate Control Rod Insertion.
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QUESTION 58 POINT VALUE: 1.00

Following a group 1 isolation and a reactor scram, the operating craw
is performing the Reactor Scram Procedure, EOP-01-RSP. Plant
conditions are:

Reactor water level 195 inches, slowly rising (N004s)
Reactor pressure 800-1000 psig, controlled by SRVs
Drywell pressure 1.0 psig, slowly rising
Suppression pool temp 94°F, slowly rising

Suppression pool level -27.5", slowly rising

The operating crew is reguired to enter EOP-01-RVCP and execute
concurrently with the scram procedure if:

drywell pressure rises to 1.5 psig.

al
b. reactor water level rises to +230 inches.

(8]

suppression pool temperature rises to 111°F.

Q.

suppression pool level rises to -26.5 inches.

QUESTION 59 POINT VALUE: 1.00

Following a Unit One (1) Reactor scram, the crew has entered and is
executing ECOP-01-RSP, Reactor Scram Procedure. Plant conditions are:

Reactor water level 220", rising
Reactor pressure 945 psig, stable
MSIVs Open

Per EOP-01-RSP, the MSIVs must be manually closed if Reactor water
level cannot be maintained below:

a. 230"
b. 240"
c. 350"
d. 260"
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QUESTION 60 POINT VALUE: 1.00

The entry conditions for Unit One (1) EOP-01-RVCP, Reactor Vessel
Control Procedure for Reactor pressure and water level are Reactor
pressure is greater than:

a. 1035 peig, or Reactor water level less than 153".
b. 1035 psig, or Reactor water level less than 166",
c. 1060 psig, or Reactor water level less than 153",

d. 1060 psig, or Reactor water level less than 166".

QUESTION 61 POINT VALUE: 1.00

During an ATWS on Unit One (1), all Bypass Valves were full open
together with one SRV for pressure control. Conditions required
injection to the Reactor vessel to be terminated and prevented.

Current conditions are:

Reactor power 22%, dropping
Reactor water level +125 inches, dropping
Reactor pressure 952 psig

Suppression pool temp 115 °F, dropping
Drywell pressure 0.5 peig, dropping
Bypass valves 3 1/2 open

SRVs All Closed

SLC tank level 66%

What action is required?

a. Continue to lower level until Reactor power is below 3% or
Reactor water level reaches TAF.

b. Continue to lower level until Reactor power is below 3% or
Reactor water level reaches LL4.

c¢. Establish a level band no higher than +125 inches and no lower
than TAF.

d. Establish a level band no higher than +125 inches and no lower
than LL4.
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QUESTION 62 POINT VALUE: 1.00

During an ATWS on Unit Two (2), a Safety Relief Valve fails open. The
following plant conditions exist:

Reactor Power APRMs downscale
Reactor water level -60 inches (Fuel zone)
Reactor pressure 700 pesig, lowering
Drywell ref leg area temp 187°F

HPCI NOT available

RCIC, CRD, SLC Injecting

Assume Reactor water level remains constant. The Reactor must be
Emergency Depressurized if Reactor pressure drops to:

a. 300 psig, RCIC may inject during the depressurization.
b. 600 psig, RCIC may inject during the depressurization.
€. 300 psig, RCIC must be terminated prior to opening ADS valves.

d. 600 psig, RCIC must be terminated prior to opening ADS valves.

QUESTION 63 POINT VALUE: 1.00

Following an incomplete Reactor scram, the operating crew is executing
EOP-01-LPC, Level/Power Control. A decision step is reached asking
"Is The Reactor Shutdown?".

Which of the following conditions would satisfy the definition of
"SHUTDOWN" as it applies to the Reactor?

a. All operable APRMs indicate downscale.
b. The Reactor is subcritical on range 6 of IRMs.
¢. The entire SLC Tank has been injected to the Reactor.

d. Hot Shutdown Boron Weight has been injected to the Reactor.
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QUESTION 64 POINT VALUE: 1.00

During severe accident conditions on Unit Two (2), the follcewing
sequence of events occurs:

0100 Reactor scrams

0630 Reactor water level undetermined

0700 Reactor flooding conditions initially established
0930 Minimum core flooding interval is satisfied

1600 Injection to the Reactor is terminated

At what time must injection be re-established if Reactor water level
cannot be determined?

a 1604
b. 1605
c. 1606
d. 1607

QUESTION 65 POINT VALUE: 1.00

Following a reactor scram and a group 1 isolation, SRVe are being
used to maintain reactor pressure 900-1000 psig.

Which of the following conditions requires ALL group 1 isolations to
be defeated and the reactor vessel rapidly depressurized to the main
cocndenser?

a. Suppression Pool Level is +44' 6"
Suppression Pool Temperature is 95°F

b. Suppression Pool Level is -1' 6"
Suppression Pool Temperature is 170°F

c. Suppression Pool Level is -4' 3"
Suppression Pool Temperature is 156°F

d. Suppression Pool Level is -8' 1"
Suppression Pool Temperature is 105°F
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QUESTION 66 POINT VALUE: 1.00

Following a large Recirculation line rupture, EOP-01-PCFP, Primary
Containment Flooding Procedure, is being exectuted. The following
indications are available:

CAC-LI-2601-1 +5.5 feet
CAC-P1-1257-2A 23 psig
CAC-PI-1230 21 psig
CAC-PI-4176 25 psig
CAC-PR-1257-1 22 psig

What is Primary Containment water level?

a
b.

¢}

Q.

+14.5 feet
+9.9 feet
+7.6 feet

+4 .6 feet

QUECTION 67 POINT VALUE: 1.00

During accident conditions, the operating crew is executing the Primary
Containment Flooding Procedure, EOP-01-PCFP.

This procedure reguires that the Inboard Steam Line Drain Isolation
Valve (B21-F016) be disabled (breaker opened) in the:

open position prior to Primary Containment water level reaching
21 feet.

open position prior to Primary Containment water level reaching
23 feet.

closed position prior to Primary Containment water level
reaching 21 feet.

closed position prior to Primary Containment water level
reaching 23 feet.

PAGE 35



*% VUNRC 97-1 SRO, Rav 0" EXAMINATION *»

QUESTION 68 POINT VALUE: 1.00

A seismic event has occurred that has resulted in a Loss of Off-Site
Power and high power ATWS conditions.

The SLC Storage Tank outlet line completely severed at the tank during
the earthquake. The SLC tank ie EMPTY making the SLC pumps
unavailable for boron injection.

Which system should be selected for alternate boron injection?

a. CRD
b. RCIC
c. RWCU

d. Condensate

QUESTION 69 POINT VALUE: 1.00

X Condensate header rupture in the cable spread area of the Control
Building has resulted in a loss of all UPS and RPE power.

Plant status is as follows:

Blue scram lights 137 illuminated
IRM Indications 50 on Range 10

What method of EOP-0O1-LEP-02, Alternate Control Rod Insertion, would be
MOST effective in inserting the withdrawn rods?

a. VYent the scram air header.
b. Vent the overpiston area of control rods.
¢. Scram individual rcds with the scram test switches.

d. Insert control rods with the Reactor Manual Control System.
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QUESTION 70 POINT VALUE: 1.00

During a low reactor water level condition, Alternate Coolant Injection
using demineralized water is being aligned using the HPCI system. A
valid HPCI isolation signal is present, resulting in an automatic
closure signal to the HPCI Injection valve (E41-F006).

How is the HPCI Injection Valve (E41-F006) opened to provide injection
to the reactor?

E41-F006 is opened from the:

a. RTGB after placing the HPCI ASSD Interlock Defeat Switch on the
RTGB to BYPASS.

b. MCC by placing the breaker's NORMAL/LOCAL switch to LOCAL to
bypass valve interlocks.

c¢. RTGB and the breaker at the MCC is opened by an AO when the
valve indicates full open.

d. RTGB after jumpers are installed to bypass the valve auto
closure interlocks.

QUESTION 71 POINT VALUE: 1.00

Following a loss of drywell cooling, a small steam Jeak in the drywell
results in the following containment conditions:

Drywell pressure 9 psig, rising
Suppression chamber pressure 8 psig, rising
Suppression pool level +2 feet

Average Drywell temp 270°F, rising

The crew is directed to initiate drywell spray to control drywell
temperature. Under current plant conditions, drywell spray may:

a. be initiated, all required conditions are met.
b. NOT be initiated, suppression pool level i3 too high.
c¢. NOT be initiated, suppression chamber pressure is too low.

d. NOT be initiated, conditions are in the UNSAFE region of the
Drywell Spray Initiation Limit.
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QUESTION 72 POINT VALUE: 1.00

The Suppression Chamber Spray Initiation Pressure is in the
Suppression Chamber and is based on:

a. 2.7 pseig; intrusion of air into primary containment due to
Reactor Building-Torus vacuum breaker operation.

b. 2.7 psig; the lowest suppression chamber pressure that RHR
system logic will allow sprays to be initiated.

c. 13 psig; 95% of the noncondensibles in the drywell have been
transferred to the suppression chamber airspace.

d. 13 psig; the highest pressure that initiation of sprays will

prevent exceeding the Pressure Suppression Pressure
Limit.

QUESTION 73 POINT VALUE: 1.00

During an accident on Unit One (1), the following primary containment
and plant conditions exist:

Reactor pressure 798 psig
Suppression pool level -42 inches
Suppression pool temperature 171°F
Suppression chamber pressure 17 psig

Current conditions are in the:
a. SAFE region of all Containment Limits.
b. UNSAFE region of the Heat Capacity Level Limit.
c. UNSAFE region of the Heat Capacity Temperature Limit.

d. UNSAFE region of the Pressure Suppression Pressure Limit.
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QUESTION 74 POINT VALUE: 1.00

During accident conditions on Unit Two (Z), plant conditions are:

Reactor level Below TAF

Reac r pressure 500 psig

HPCI u.nd RCIC injecting at rated flow
Suppression pool level -6.6 ft

Drywell Temperature 310°F (Average)

Drywell H2 concentration 5.1% (Compensated)
Drywell 02 concentration 6.1% (Compensated)

The operator should perform Emergency Depressurization and:
a. Vent the drywell irrespective of radiation release.
b. 1Initiate drywell sprayes irrespective of adequate core cooling.
¢. Vent the suppre:sion chamber irrespective of radiation release.

d. Terminate HPCI injection irrespective of adeguate core cocling.

QUESTION 75  POINT VALUE: 1.00

A primary system discharging into Secondary Containment has resulted in
one area exceeding the Maximum Safe Operating Radiation Level, but
within the EQ envelop. The radiation level in this area is
subsequently reduced below the Maximum Safe value.

A second area subsequently exceeds its Maximum Safe Operating Radiation

Level. What action is required by the Secondary Containment Control
Procedure?

a. Shutdown the Reactor per GP-05.
b. Scram “he Reactor and initiate a cooldown s100°F/Hour.
€. Scram the Reactor and initiate a cooldown >100°F/Hour.

d. Scram the Reactor and open seven ADS valves.
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QUESTION 76 POINT VALUE: 1.00
While performing PT 9.2, HPCI OPERABILITY TEST, the HPCI steam supply
line ruptured. HPCI failed to automatically isolate and attempts to
manually isolate HPCI are unsuccessful.
The following Steam Leak Detection NUMAC channels are in alarm:
B21-XY-5949A, Channel A3-3, reading 303°F
B21-XY-5949B, Channel A3-3, reading 298°F
B21-XY-5948A, Channel A5-1, reading 301°F
B21-XY-5948B, Channel AS5-1, reading 296°F

No other channels are in alarm. What action is reguired to be be
taken?

a. Scram the reactor and commence a cooldown at normal rates.

b. &ghutdown the reactor using GP-05 or scram the reactor as
directed by the Shift Supervisor.

c. Scram the reactor and emergency depressurize.

d. Scram the reactor and rapidly depressurize to the main
condenser.
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QUESTION 77 POINT VALUE: 1.00

Unit Two (2) is operating at power when a rupture of RWCU piping
downstream of the ‘on Regenerative Heat Exchangers occurs. RWCU
Inboard Isclation Valve (G31-F001) and Outboard Isolation Vaive
(G31-F004) BOTH fail in the open position. Plant conditions:

Rx Bldg 50' temp 135°F

Rx Bldg 20' temp 105°F

S Core Spray Room Flood Level Hi Hi alarm sealed in
S RHR Room Flood Level Hi alarm sealed in

The operating crew is required to enter EOP-02-SCCP and:

a. continue attempts to isclate the leak, commence an immediate
plant shutdown per GP-05.

b. continue attempts to isolate the leak, scram the reactor when
50' temperature exceeds 140°F.

¢. immediately scram the reactor and consider anticipation of
emergency depressurization.

d. immediately scram the reactor and open seven ADS valves for
emergency depressurization
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QUESTION 78 POINT VALUE: 1.00

Following a small line break in the drywell HPCI/RCIC auto initiate.
A HPCI steam leak in the HPCI steam tunnel results in an isolation of
HPCI. MSIVs are closed and Feed Pumps are NOT available. Plant
conditions are:

Reactor Water Level 90 inches, steady
Drywell Pressure 15 psig

RCIC Flow 500 gpm

RCIC Steam Tunnel 195°F, steady

Reactor Bldg Vent Rad Hi Alarm cleared
The 30 minute RCIC steam tunnel leak detection isclation timer is
running. What required operator action could maintain RCIC
availability?

a. Restart Reactor Building Ventilation per SEP-04.

b. Restart Reactor Building Ventilation per OP-37.1.

¢. Turn power off to steam leak detection NUMAC modules.

d. Install a circuit alteration to defeat steam leak detection.
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QUESTION 79 POINT VALUE: 1.00

Following core damage, an unisolable steam leak in the Turbine Building
requires declaration of a General Emergency due to loss of three out of
three fission product barriers.

The crew is executing EOP-04-RRCP, Radiation Release Control Frocedure.
Field surveys and Off-Site dose projections (PEP-03.4.7) are being
performed.

When, per EOP-04-RRCP, is Emergency Depressurization of the Reactor
required to be initiated?

a. Immediacely since a General Emergency has been declared.

b. The Noble Gas release rate reaches 1200% of the Tech Spec

limit.

c¢. The measured dose rate at the site boundary is reported at 110
mrem/hour.

d. Dose projections estimate Off-Site dose of 4.9 rem thyroid
(CDE) .
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QUESTION 80

POINT VALUE: 1.00

A chemistry sample has been directed due to steadily rising SJAE rad
monitor readings. The following sequence of events occur at the times

noted:
0900
0905
0910

0815

chemistry reports coolant activity of 4.3 uci/ml based on
sample

the SS enters a 12 hour to Hot Shutdown LCO based on
coolant activity

the S8 declares an Unusual Event based on abnormal core
conditions

A plant shutdown is started to comply with Technical
Specifications

The NRC must be notified of events in progress no later than:

a’

b.

1000
1005
1010

1015
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QUESTION 81 POINT VALUE: 1.00

A General Emergency has been declared on July 4th due to an unisolable
RCIC steam line break with indications of fuel failure. The following
weather data is availabl :

Temperature 97°F
Upper wind speed 6.7 mph
Lower wind speed 5.8 mph
Upper wind direction 236.8°
Lower wind direction 237.3¢
Stability class D

Maximum projected off-site dose per PEP-03.4.7 is 45 mrem TEDE and
maximum off-site field survey readings are 28 mrem/hour. The release
is expected to drop rapidly due to the emergency depressurization of
the Reactor ir progress.

What Protective Action Recommendation (PAR) should be made to Off-Site
Agencies?

a. Evacuate zones A, B, C, G, H, K and shelter zones D, E, F.
b. Evacuate zones A, B, C ard shelter zones D, E, F, G, H, K.

c. Shelter all zones due to the release being below EPA Protective
Action Guidelines.

d. Shelter all zones since an evacuation is expected to take over
eight hours to complete.
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QUESTION 82 POINT VALUE: 1.00

A Unit Two (2) Reactor startup is in progress per GP-02. Heatup and
pressurization of the Reactor is being performed.

The operating CRD Pump trips. Attempts to restart CRD per OP-08 and
AOP-02.0 are unsuccessful.

AOP-02.0 requires the operator to insert a manual Reactor scram only if
Reactor pressure is below:

a. 200 psig
b. 400 psig
c. 600 psig
d. 800 psig

QUESTION 83 POINT VALUE: 1.00

Unit One (1) is operating at 100% power when Recirculation Pump 1B
trips, resulting in the following conditions:

Total Core Flow (P603) 39 Mlbm/Hour
Total Core Flow (UlCPWTCF) 35 Mlbm/Hour
Indicated Core Plate DP 4.7 psid
APRMs 68%

LPRM Upscale/Downscale alarms None

What region of the Thermal Power Limitations Map is the plant operating
in, and what operator action is required to be taken?

a. Region B, raise total core flow.
b. Region B, insert control rods per ENP-24.
¢. Region A, immediately insert a manual scram.

d. 5% Buffer, increase monitoring of nuclear instrumentation.
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QUESTION 84 POINT VALUE: 1.00

Unit Two (2) was operating at power when a trip and lockout of BOP bus
2B required the operator to insert a manual Reactor scram. Shortly
following the scram, the following indications are noted:

Recirc pump A #1 seal pressure 1000 psig

Recirc pump A #2 seal pressure 1000 psig

Recirc pump B #1 seal pressure 100 psig

Recirc pump B #2 seal pressure 50 psig

Drywell pressure 1.4 psig, rising
Average drywell temp 140°F, rising
Average primary containment temp 126°F, rising

The operator is required to enter:
a. AOP-14.0 and isolate Recirc pump A.
b. AOP-14.0 and isolate Recirc pump B.
c. EOP-02-PCCP and isclate Recirc pump A.

d. EOP-02-PCCP and isolate Recirc pump B.

QUESTION 85 POINT VALUE: 1.00

A situation arises reguiring immediate evacuation of the control room

prior to completion of any immediate actions per AOP-32.0. RPE is
aligned:

RPS Tus A Powered from RPS MG Set A
RPS Bus B Powered from RPS MG Set B

If the RPS EPA breakers are opened in the exact seguence specified by
AOP-32.0, opening which EPA breaker will resul® in a reactor scram?

a. EPA Breaker 1.
b. EPA Breaker 2.
¢. EPA Breaker 3.

d. EPA Breaker 4.
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QUESTION 36 POINT VALUE: 1.00

Following a loss of feedwater on Unit Two (2), HPCI and RCIC are being
used to restore Reactor water level to the normal band. The operator
notes the following alarms and indications:

250 Batt B Under Voltage Alarm sealed in
Battery Bus 2B-1 Voltage volts (XU-2)
Battery Bus 2B-2 Voltage volts (XU-2)
Battery Bus 2B-1 Voltage volts (ERFIS)
Battery Bus 2B-2 Voltage volte (ERFIS)

oOococC

How is the operation of HPCI and RCIC affected by the power loss?

a. HPCI continues to inject to the Reactor, RCIC isolates due to
loss of isolation logic power.

b. RCIC continues to inject to the Reactor, HPCI isolates due to
loss of isolation logic power.

¢. HPCI continues to inject to the Reactor, RCIC coasts down due
to loss of flow controller power.

d. RCIC continues to inject to the Reactor, HPCI coasts down due
to loss of flow controller power.
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QUESTION 87 POINT VALUE: 1.00

Following a Loss of Off-Site Power to Unit One (1), the operator is
performing AOP-36.1. Flant conditions are:

Diesel Generator 1 Running at 3575 KW load
Diesel Generator 2 Running at 3680 KW load
Reactor Building HVAC Isclated

The operator is directed to restart Reactor Building HVAC using three
(3) supply fans (75 KW each) and three (3) exhaust fans (45 KW each).

How will starting two supply and exhaust fans from MCC 1XG and one
supply and exhaust fan from MCC 1XH affect Diesel Generator (DG)
maximum loading?

a. DGl only maximum load will be exceeded.
b. DG2 only maximum load will be exceeded.
c. DGl and DG2 maximum load will be exceeded.

d. DGl and DG2 will remain within maximum load limits.

QUESTION 88 POINT VALUE: 1.00

While operating at rated power, the following indications are noted:

Gen Bus Under Freq Relay Alarm sealed in
Generator freqguency 59.2 Hz

If frequency remains at this value for five minutes, the turbine must
be tripped to prevent damage due to excessive:

a. volts/hertz in the main generator windings.
b. wvolts/hertz in the main transformer windings.
€. resonance vibrations in low pressure turbine blading.

d. resonance vibrations in high pressure turbine blading.

PAGE 49



*%* "NRC 97-1 SRO, Rev 0" EXAMINATION #=

QUESTION 89 POINT VALUE: 1.00

Following a total loss of RBCCW, several control rods fail to fully
insert on a manual reactor scram.

How long can the CRD Pumps be operated without Cooling Water per the
Abnormal Operating Procedure?

a. 40 minutes.
b. 30 minutes.
c. 20 minutes.

d. 10 minutes.

QUESTION %0 POINT VALUE: 1.00

Unit Two (2) was at 20% power during plant startup when a sudden rise
in off gas flow is accompanied by a lowering condenser vacuum. The
reactor was manually scrammed. Plant conditions:

Condenser vacuum 15" Hg, slowly lowering
Reactor pressure 921 pseig, steady
Bypass valves One partially open

What is the minimum additional reduction in condenser vacuum that would
result in the loss of automatic Reactor pressure control?

a. 5" Hg.
b. 6" Hg.
g. 7Y Hy.
d. 8" Hg.
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QUESTION 951 POINT VALUE: 1.00

Unit One (1) is performing refueling operations. A fuel handling
accident results the the following radiation alarms:

Area Rad Refuel Floor Hi (white alarm)

Area Rad Rx Bldg Hi (red alarm, blue bar)
Area Rad Control Room Hi (red alarm, red bar)
Rx Bldg Vent Rad Hi (red alarm, blue bar)

Rx Bldg Vent Rad Hi Hi (red alarm, blue bar)

How will the Reactor Building HVAC and Control Building Emergency Air
Filtration (CBEAF) systems respond to the above radiation alarme?

a. Reactor Building HVAC isolates, CBEAF remains in standby.
b. Reactor Building HVAC remains in operation, CBEAF initiates.

€. Reactor Building HVAC remains in operation, CBEAF remains in
standby.

d. Reactor Building HVAC isolates and CBEAF initiates.

QUESTION 52 POINT VALUE: 1.00

During normal full power operation of Unit Two (2), the following
alarms and indications are noted:

Air Compressor D Trip Alarm sealed in
Air Compressors A/B/C Running
Instrument Air Pressure low Alarm sealed in

Instrument Air header pressure 100 psig

The operator should verify that air compressors A, B and C are loaded
and that:

a. Service air isclation valves, PV-706-1 and PV-706-2, have
automatically closed.

b. Interruptible air isclation valves, PV-722-1 and PV-722-2, have
automatically closed.

¢. Standby reactor building air compressors have automatically
started and loaded.

d. Backup nitrogen rack isolation valves, RNA-SV-5482 and SV-5481,
have automatically opened.
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QUESTION 983 POINT VALUE: 1.00

Following a loss of shutdown cooling, Alternate Shutdown Cooling has
been established per AOP-15.0. Plant conditions are:

RHR Loop A in suppression pool cooling
RHR Loop B injecting to the Reactor Vessel
Reactor pressure is 115 psig

SRV G is open

It becomes desired to make a slight adjustment o raise the cooldown
rate. This may be accomplished by closing SRV G and opening:

a. SRV H.
b. SRV J.
¢c. SRV K.
d. SRV L.

QUESTION 954 POINT VALUE: 1.00

Unit Two (2) is operating with the following plant conditions:

Reactor power 85%

Core flow 51 Mlbm/hr

Rod line 110%

Recirc MG sets Scoop tubes locked

Which of the following conditions authorizes the operator to manually
initiare Select Rod Insert (SRI)?

a. Condenser vacuum lowers and approaches the turbine trip
setpoint.

b. Feedwater heating is partially lost and APRMs approach the
scram setpoint.

c. A reactor feed pump trips and reactor level approaches the
gscram setpoint.

d. A recirculation pump trips placing the plant in Region A of the
Thermal Power Limitations Map.
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QUESTION 985 POINT VALUE: 1.00

A clorine release of 25 lbs Cl/sec is in progress. The following
meteorclogical data is available:

Air temperature 46 .8°F

Lower wind direction 238.7°

Lower wind velocity 7.8 mph
Stability class E

The concentration of clorine is expected to drop below 10,000 ppm at a
downwind distance of between:

a. 0.25 and 0.5 miles.
b. 0.5 and 0.75 miles.
¢c. 0.75 and 1.0 miles.

d. 1.0 and 1.25 miles.

QUESTION 96 POINT VALUE: 1.00

Unit One (1) is in a Station Blackout. E Buses are being cross-tied.
The Reactor is being cooled down at 100°F/Hour. SRVs are being used to
reduce Reactor pressure and HPCI/RCIC are being used to maintain
Reactor water level.

The following Drywell Temperature readings are reported from the Remote
Shutdown Panel:

CAC-TR-778, Point 1 314°F
CAC-TR-778, Point 3 300°F
CAC-TR-778, Point 4 297°F

What action is required?
a. Immediately open seven ADS valves.
b. Raise the cooldown rate to »100°F/hour.
c. Align LPCI for injection, then open seven ADS valves.

d. Align fire water for injection, then open seven ADS valves.

PAGE 53



*% ®NRC 97-1 SRO, Rev 0" EXAMINATION ##

QUESTION £7 POINT VALUE: 1.00

During Station Blackout conditions, outside air temperature drops below
32°F. HPCI is being used to maintain Reactor Water Level above TAF.
AOP-36.2 directs HPCI suction valve breakere to be turned OFF.

This action will maintain HPCI suction from the:

a. Suppression Pool to prevent exceeding minimum reactor vessel
feedwater nozzle temperature reguirements.

b. Suppression Pool to prevent loss of HPCI due to excessive
cooling of the pump and turbine lube oil.

¢. CST to prevent inadequate flow causing loss of CST suction
capability due to suction line freezing.

d. CST to prevent a false low CST level suction transfer signal
due to the level switches freezing.

QUESTION S8 POINT VALUE: 1.00

The Control Room has been evacuated due to a fire in the Control
Building. Shutdown from outside the Control Room is in progress per
ASSD Procedures.

Reactor cooldown is in progress in preparation to place shutdown
cooling in service. The following Reactor pressures are recorded at
the indicated times:

0000 750 peig

0015 640 psig

0030 390 peig

0045 340 psig

0100 310 psig

The Reactor Vessel cooldown rate is:
a. less than 100°F/Hour, maintain present cooldown rate.
b. greater than 100°F/Hour, maintain present cooldown rate.

¢. less than 100°F/Hour, increase cooldown rate to greater than
100°F/Hour.

d. greater than J00°F/Hour, decrease cooldown rate to less than
100°F/Hour.
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QUESTION 98 POINT VALUE: 1.00

Core defueling is in progress. All control rods are fully inserted
into the reactor core. A fuel assembly has just been placed in the
fuel pool and unlatched. The main hoist has been raised to a safe

elevation to pass through the cattle chute (NOT normal-up) with the
bridge still over the fuel pool location.

The next step requires that a fuel assembly be removed from the reactor
core and placed in the fuel pool.

When will the ROD BLOCK INTERLOCK #1 light on the Interlock Status
Display Panel first light as the next step is performed?

a. As the bridge is moved near the reactor core (LS1 is actuated).

b. When the bridge is over the reactor core (LS1 is actuated)
and the main hois*t is lowered into the reactor vessel.

c. When the fuel assembly is latched, with both grapple hooks
closed.

d. When the fuel assembly ie being raised and the main hoist
loaded signal is actuated.

QUESTION 100 POINT VALUE: 1.00

Core Spray Pump 2A 4160 volt breaker is racked in per OP-50, with 125V
DC available at the switchgear. A LOCA results in a condition
requiring the auto start of the pump.

Refer to LL-09113 sheet 15, Core Spray Pump 2A Control Wiring Diagram.
The pump breaker is closed by energizing the:

a. X coil, when relay K12A is de-energized and relay K15A is
energized.

b. Y coil, when relay Kl2A is de-energized and relay K15A is
energized.

¢. X coil, when relay K12A is energized and relay K15A is
de-energized.

d. ¥ coil, when relay K12A is energized and relay K15A is
de-energized.

PAGE 55



#%* UNRC 97-1 SRO, Rev 0" EXAMINATION +#

** END OF "NRC 97-1 SRO, Rev 0" EXAMINATION *+

PAGE 56 OF 56



NAME : SRD A!ﬁwg‘ Ke}/ DATE : x_ g5 g SOURE :

GRADED BY: ALTERNATE GRADER : (if required)

EXAM: 2- CLASS : HLC 96-1 COURSE CODE: ROAOZE




m:ﬁRD_Amm__Kq__ Nt/ scoms.

GRADED BY: ALTERNATE GRADER: {if required)

EXAM: NRC $7-1 SRO, Rev 0 CLASS ; HLC 96-1 COURSE CODE: _ROAQ2B

81. @Bcn

82. aBc(®
83. af@co
g4. A®@co

85. A B Cc(®
86. AB®D
e7. ABc(®

ge. AB@®D
89. AB@®D
90. WBCD
91. ABc(®

92. e CD

93. aBcl®
9. a®co
95. @B CD
9. @B CD
97. ABc®
9. A B(@D

99. ®B CD

100. AB®D







ES-401 Site-Specific Written Examination Form ES-401-7
Cover Sheet

- —

U.S. Nuclear Regulatory Commission
Site-Specific
Written Examination

Applicant Information

Name: Region: 11
| Date: 04/25/97 Facility/Unit: Brunswick/1 & 2
| License Level: Reactor Operator Reactor Type: GE BWR-4
Start Time: | | Finish Time:
Instructions

[ Use the answer sheets provided to document your answers. Staple this cover sheet on top
| of the answer sheets. The passing grade requires a final grade of at least 80.00 percent.
| Examination papers will be collected four hours after the examination starts.

I Applicant Certification

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

Applicant’s Signature

Results

Examination Value _Points

Applicant’s Score ___ Points

Applicant’s Grade Percent




10.

11.

WRITTEN EXAMINATION GUIDELINES

After you complete the examination, sign the statement on the cover sheet indicating

that the work is your own and you have not received or given assistance in

completing the examination. ‘
To pass the examination, you must achieve a grade of 80.00 percent or greater. |
Every question is worth one point.

For an initial examination, the time limit for completing the examination is four
hours.

You may bring pens and calculators into the examination room. Use only black ink
to ensure legible copies.

Print your name in the blank provided on the examination cover sheet and the answer
sheet. You may be asked to provide the examiner with some form of positive
identification.

Mark your answers on the answer sheet provided and do not leave any question
blank. Use only the paper provided and do not write on the back side of the pages.
If you decide to change your original answer, draw a single line through the error,
enter the desired answer, and initial the change.

If the intent of a question is unclea-, ask questions of the NRC examiner or the
designated facility instructor only.

Restroom trips are permitted, but only one applicant at a time will be allowed to
leave. Avoid all contact with anyone outside the examination room to eliminate even
the appearance or possibility of cheating.

When you complete the examination, assemble a package including the examinaticn
questions, examination aids, answer sheets, and scrap paper and give it to the NRC
examiner or proctor. Remember to sign the statement on the examination cover sheet
indicating that the work is your own and that you have neither given nor received
assistance in completing the examination. The scrap paper will be disposed of
immediately after the examination,

you have turned in your examination, leave the examination area as defined by
i~ proctor or NRC examiner. If yov are found in this area while the examination is
still in progress, your license may be denied or revoked.

Do you have any questions?




*%* U"NRC 97-1 RO, Rev 0" EXAMINATION ++#

QUESTION 1  POINT VALUE: 1.00

Unit One (1) is operating with the following plant conditions:

Core Thermal Power 2558 MWth
Reactor pressure 1030 peig
Core Flow 77 Mlbm/hr

The SAFETY LIMIT for THERMAL POWFR is the MINIMUM CRITICAL POWER
RATIO (MCPR) shall not be less than:

a 1.07
b. 1.08
e, 1.09
d:  L1.38

QUESTION 2 POINT VALUE: 1.00

A Unit Two (2) startup is in progress per GP-02. The Reactor is
critical with Reactor power at the point of adding heat.

Coolant temperature is being raised to saturation conditions, with
Reactor steam dome pressure at 0 psig. RWCU is *n service.

2PT-01.7, Heatup/Cooldown Monitoring is being performed. Which of the

following conditions would result in UNSATISFACTORY Acceptance
Criteria of the PT?

a, G31-TI-R607, Pt 5 indicates 169°F
Cl12-TR-R018, Ch 151 indicates 164°F
Reactor water level is 200"

b. G31-TI-R607, Pt 5§ indicates 1B87°F
Cl12-TR-R018, Ch 151 indicates 183°F
Reactor water level is 210"

¢. G31-TI-R607, Pt 5 indicates 174°F
Cl12-TR-RO18, Ch 151 indicates 170°F
Reactor water level is 200"

d. G31-TI-R607, Pt 5 indicates 198°F

Cl2-TR-R018, Ch 151 indicates 1585°F
Reactor water level is 210"
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QUESTION 3 POINT VALUE: 1.00

Unit One (1) is operating with the following conditions:

Reactor Power S5%
Reactor Feed Pump 1A operating
Reactor Feed Pump 1B idling

Recirculation Pump Speeds 58%
Reactor Feed Pump (RFP) 1A trips and Reactor Level Hi/Lo alarme.
Reactor Level drops to the scram setpoint and continues to lower to
+110 inches before the operator brings the idl‘ng RFP on line (30
seconds after the trip of RFP 1A) to restore Reactor Level.
What should be the present status of the Recirculation Pumps?

a. Running at 58% speed.

b. Running on limiter #2.

¢. Running on limiter #1.

d. Tripped on ATWS ARI/RPT.

QUESTION 4 POINT VALUE: 1.00

Unit Two (2) power ascension is in progress per GP-04. The operator is
performing OP-02, Section 5.3, Speed/Power Increase Using the
Recirculation Pump A(B) Speed Control (an Information Use procedure).

While raising the Recirculation Pumps' speed, the operator is cautioned
to maintain Recirculation Pumps A and B within:

a. 5% when below 58 Mlbm/hr core flow, and 10% when 258 Mlbm/hr
core flow.

b. 10% when below 58 Mlbm/hr core flow, and 5% when 258 Mlbm/hr
core flow.

c. 10% when below 58 Mlbm/hr ccre flow, and 20% when 258 Mlbm/hr
core flow.

d. 20% when below 58 Mlbm/hr core flow, and 10% when 258 Mlbm/hr
core flow.
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QUESTION 5 POINT VALUE: 1.00

Unit Two (2) has inserted a manual Reactor scram due to lowering
condenser vacuum. Control rods failed to insert on the scram. Plant
conditions:

Reactor power 31%

Steam flow 3.2 Mlbm/hr

Reactor pressure 960 psig, controlled by EHC
Drywell pressure 0.6 psig

Mode Switch RUN

Main Turbine Tripped on low vacuum

The operator is performing LEP-02, Section 3 to reset and scram the
Reactor. Jumpers to bypass RPS trip signals have been requested but
NOT yet installed. Which of the following would prevent the
operator from resetting RPS prior to jumper installation?

Scram discharge volume Hi Hi level RPS trip sealed in.

a
b. Turbine stop valves closed with reactor power above 30%.

o]

Reactor water level is controlling at the setdown setpoint.

Q.

IRMs upscale Hi Hi due to being inserted but not ranged up.
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QUESTION 6 POINT VALUE: 1.00
Unit One (1) is operating at 27% power during Unit startup. The

Turbine Generator has been synchronized to the grid. A total loss of

Divieion II DC Switchboard 1B results in a reactor scram. During this
transient:

57 control rods fail to fully insert
Reactor pressure peaks at 1132 psig
Reactor water level lowers to +107 inches
BOP Buses fail to transfer to the SAT
Diesel Generator 2 fails to start

What is the expected status of the Alternate Rod Injection (ARI)
gystem? ARI has:

a. auto initiated on high reactor pressure.
b. auto initiated on low reactor water level.
€. not auto initiated but can be manually iritiated.

d. not auto initiated and cannot be manually initiated.

QUESTION 7 FOINT VALUE: 1.00

Following a line break on Unit Two (2) plant conditions are:

Reactor pressure 450 psig
Reactor water level +70 inches
Drywell pressure 4.8 psig
Drywell temp (average) 165 deg F

All Drywell Cooler Fans will:
a. trip but can be restarted per SEP-10.
b. trip and cannot be restarted per SEP-10.
c. auto start but can be tripped at the RTGB.

d. auto start and cannot be tripped at the RTGB.

PAGE 4



** "NRC 97-1 RO, Rev 0" EXAMINATION #+*

QUESTION 8 POINT VALUE: 1.00

Unit Two (2) is in OPERATIONAL CONDITION 5, with CORE ALTERATIONS in
progress and SECONDARY CONTAINMENT INTEGRITY established.

The Interruptible Instrument Air Header ruptures and the Interruptible
Air Header isolation valves are closed. Non-Interruptible Air Header
pressure is normal.

How is SECONDARY CONTAINMENT INTEGRITY affected?

a. Reactor Building Supply and Exhaust Fans remain in service,
EBGT auto starts.

b. Reacter Building Supply and Exhaust Fans remain in service,
SBGT remains in standby.

€. Reactor Building Supply and Exhaust Fans trip and SBGT auto
starts to maintain negative pressure.

d. Reactor Building Supply and Exhaust Fans trip but SBGT must be
manually started to maintain negative pressure.

QUESTION § POINT VALUE: 1.00

Unit Two (2) is operating at power with Diesel Geneator 3 (DG3) under
clearance. A lockout of a BOP Bus initiates a transient resulting iu a
reactor scram signal and an ATWS. Plant conditions:

Reactor power 10%

Bus E3 De-energized
SLC Switch PUMP B RUN position
Bus E7-EB8 Cross-tie Breakers racked in

How will the SLC system respond when the Bus E7-E8 Cross-tie Breakers
are closed? SLC squib valve:

a. A fires, no SLC pump starts.
b. B fires, no SLC pump starts.
c. A fires, one SLC pump starts.

d. B fires, one SLC pump starts.
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QUESTION 10 POINT VALUE: 1.00

The unit is at 10% power during reactor startup. The operator
withdraws rod 22-19 to position 48. The following indications are
noted:

Rod Drift alarm seale in
Rod Overtravel alarm seals in
Rod 22-19 four rod display is blank
What operator action is required?
a. Enter substitute rod position data into the RWM.
b. Insert rod 22-19 to position 46 to attempt recoupling.

¢. Insert 22-19 to a position with an operable reed switch.

d. Fully insert rod 22-19 and disarm the HCU electrically or
hydraulically.

QUESTION 11  POINT VALUE: 1..9
A Unit One (1) reactor scram occurs from 100% power. The operator
completes the immediate scram actions and notes the following Rod Worth
Minimizer (RWM) display:

ALL RODS IN: NO

SHUTDOWN : YES

RODS NOT FULL IN: 001
When the operator depresses the List Rods RWM key, rod 02-51 is
displayed. What can be the furthest withdrawn position of rod 02-51
to cause the above display, and the basis for that rod position?

a. 48, shutdown margin calculations.

b. 06, maximum subcritical bank withdrawal position.

c. 04, maximum subcritical bank withdrawal position.

d. 02, maximum subcritical bank withdrawal position.
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QUESTION 12 POINT VALUE: 1.00

Which of the fo
PT-14.2.1, Rod

llowing valves must be clrsed during performance of
Scram Time Testing, to avoid erroneous scram times?

a. V105, exhast header isolation valve.

b. V113, charging header isolation valve.

c. Vig3, 4

rive water header isolation valve.

d. V104, cooling water header isolation valve.

QUESTION 13 P

During a low wa
implemented per

The operator is
2950 psig while

Thie limitation
a. trip on
b. trip du
c. flowrat

d. dischar

OINT VALUE: 1.00

ter level condition, CRD Flow maximization is being
SEP-09 with the Reactor Building accessible.

directed to maintain Charging Water Header pressure
opening the Flow Control and Pressure Control valves.

will prevent pump:

overcurrent protection.

e to low suction pressure.

e in excess of runout capacity.

ge pressure dropping below reactor pressure.
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QUESTION 14 POINT VALUE: 1.00

The initial reactor startup is in progress following refueling per
GP-02. 1Initial criticality has just been achieved and PT-14.3.1,
Insequence Critical Shutdown Margin Calculation, is being performed.

The operator notes the following SRM readings:

8RM Channel A 8.0 E4
SRM Channel B 7.0 E4
SRM Char:zel C 1.0 ES
SRM Channel D 5.6 ES

All IRMs are on Range 3. What automatic protective functions (if any)
should have occurred?

a. Alarm only.
b. Rod block only.
¢. Rod block and 1/2 scram.

d. Rod block and full scram.
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QUESTION 15 POINT VALUE: 1.00

During a Reactor startup following refueling, the operator is

performing PT-50.2, IRM Range 6/7 Overlap Determination. The following
data is recorded:

kRange 6 Range 7
IRM A 50 4
IRM B 42 5
IRM C 45 5
IRM D 43 -
IRM E 37 3
IRM F 52 6
IRM G 44 -
IRM H 50 6

The Level 2 acceptance criteria of PT-50.2 is:
a. ratisfactory for all Division I and II IRMs,
b. unsatisfactory for at least one Division I IRM only.
c. unsatisfactory for at least one Divivision II IRM only.

d. unsatisfactory for at least one Division I and one Division II
IRM.

QUESTION 16 POINT VALUE: 1.00

APRM Channel C has all associated LPRM inputs Operable, with the LPRM
function switches in (perate. During performance of a MST, the LPRV
function switches are placed to and lefr in Bypass, one at a time.

What is the MINIMUM .wumber of LPRM function switches that should have
been placed in Bypass when a Neutron Monitoring trip signal (1/2 scram)
is received?

a. 3
b. 4
= 6
d. 7
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QUESTION 17 POINT VALUE: 1.00

Unit Two (2) is operating at 55% power. Control Rod withdrawal is in

progress for plant startup. The following indications and alarms
occur:

Rod 46-11 is selected
Rod Out Block alarm sealed in
APRM Downscale/Inop alarm sealed in
APRM Channel A indicates 0% power
Rod Block Monitor (RBM) Channel A will:
a. be bypassed automatically.
b. remain in normal operation enforcing rod blocks.

¢. fail downscale resulting in a rod block.

d. transfer to APRM Channel E for reference power.

QUESTION 18 POINT VALUE: 1.00

Unit Two (2) is operating at 100% power. The Standby Gas Treatment
System (SBGT) is in the standb alignment. A Trip of both Reactor
Feedwater Pumps results in the »>llowing plant conditione:

Reactor water level +80 inches
Reactor pressure 945 psig
Drywell pressure +0.3 psig
Rx Bldg pressure -0.4" WC

HPCI and RCIC have initiated to restore Reactor water level. All
systems respond as designed during the transient. What operator action
is reguired concerning the SBGT System?

a. Secure one SBGT fan per OP-10,

b. Open Post LOCA Vent valves (SGT-V8 and V9).

1

Open Primary Containment Suction valve (VA-2F-BFV-RB).

d. Restart Rx Bldg HVAC and secure both SBGT trains per SEP-04.
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QUESTION 19 POINT VALUE: 1.00

Following a LOCA, the Containment Hydrogen/Oxygen monitorg have been
placed in service using CAM overrides per the Hard Card.

After placing the monitors in service, the following alarms and
indications occur:

Reactor Building Vent Rad Hi alarm sealed in

Reactor Building Vent Rad Hi Hi alarm sealed in

Reactor Building Vent Radiation recorder channel A pegged high
Reactor Building Vent Radiation recorder channel B 0.5 mr/hr

How doeis this failure affect Hydrogen/Oxygen (H2/02) monitors?

a‘

b,

d.

Both Divvision I and II H2/02 monitors remain in service.

Only Diviesion I H2/02 monitor isolates, but can be placed back
in service.

Only Division I H2/02 monitor isolates, and cannot be placed
bacit ir service.

Both D:vision I and II H2/02 monitors isolate, but can be
placed back in service.

QUESTION 20 POINT VALUE: 1.00

Unit One (1) is operating at rated power, when the loss of an
electrical pover distribution system results in the following Group 1
PCIS status l.ght indications on P601:

Inboard M3IV DC solenoid Out
Inboard MSIV AC solenoid Out
Outboard MSIV DC sclenoid Out
Outboard MSIV AC solenoid Lit

What power d.stribution system has been lost?

a
b.

Q

Division 1 AC.
Division 1 DC.
Div:sion 11 AC.

Divigion II DC.
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QUESTION 21 POINT VALUE: 1.00

During severe accident conditions, E&RC has been directed to take

samples at the Post Accident Sample Station to determine the extent of
core damage.

They have requested that the control room open the RHR Heat Exchanger
sample valves (E11-F079/F080). The valid Group 2 isolation signal for
these valves is overriden by placing:

a. CAM Div I/Div II Isol Ovrd switchee on XUS51 to ON.
b. Heat exchanger sample control on XU-75/79 to LOCAL.
¢. CAC Div I/Div II AC Isol Ovrd switches on XU51 to ON.

d. Control Power For PASS Isol Valves switches on XU75/XU79 to ON.

QUESTION 22 POINT VALUE: 1.00
Unit Two (2) is operating at power when BOP Bus 2C trips on bus

lockout. The associated Diesel Generator auto starts and energizes

its E Bus. One minute later, a Reactor scram occurs. Following the
scram:

117 control rods fail to fully insert
SLC system is intiated with both SLC pumps
Reactor water level is lowered to +125 inches, after SLC is started

The operator notes that the RWCU system Inboard Isolation Valve (F001)
and the Outboard Isclation Valve (F004) are both closed. What closed
the valves?

a. F001 and F004 both closed when power was lost.
b. FO001 closed on low RPV level, F004 closed when power was lost.
c. FO001 closed on low RPV level, F004 closed when SLC was started.

d. FO00l1 closed when power was lost, F004 closed when SLC was
started.
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QUESTION 23 POINT VALUE: 1.00

Unit One (1) is performing Alternate Emergency Depressurization. RCIC

has been placed into pressure control to aid in Reactor pressure
reduction.

Circuit alterations have been performed per EOP-01-RVCP and
EOP-01-SEP-10 for HPCI and RCIC.

Which of the following conditions, by interlock, will remove the RCIC
System from the pressure control mode of operation?

a. Reactor pressure lowers to 50 psig.
b. Drywell pressure rises to 2.5 psig.
¢. Reactor water level lowers to +110 inches.

d. Suppression pool level rises to -23 inches.

QUESTION 24 POINT VALUZ: 1.00

Unit One (1) failed to scram. RHR is placed in Suppression Pool
Cooling per the Hard Card without use of overrides. Reactor water

level is then deliberately lowered to suppress power. Plant conditions
are:

Reactor water level -45 inches (N036/N037)
Reactor pressure 800 psig
Drywell pressure 0.6 psig

Suppression pool temp 130°F

Suppression Pool Cooling valves have closed. Returning Suppression
Pool Cooling to service requires:

a. placing the Think Switch to Manual only.
b. bypassing the 2/3 core height interlock only.

¢. placing the Think Switch to Manual, then bypassing the 2/3 core
height interlock.

d. bypassing the 2/3 core height interlock, then placing the Think
Switch to Manual.
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QUESTION 25 POINT VALUE: 1.00

Consider the following normal RHR suction valve interlocks for control
of Reactor water level:

1. Shutdown Cooling suction isolation valves (F008/F009) will
automatically isolate on low Reactor water level.

2. Shutdown Cooling pump suction valve (F006) cannot be opened
unless Torus common suction valve (F020) is closed.

During Shutdown Cooling operation from Remote Shutdown stations per
AQOP-32.0, which of the above (if any) interlocke are functional?

a. 1 only.
b. 2 only.
c. both 1 and 2.

d. neither 1 nor 2.

QUESTION 26 POINT VALUE: 1.00

Unit One (1) is operating at rated power when a Loss Of Off-site Power
occurs simultaneocusly with a line break in the drywell. Plant
conditions are:

Reactor water level -50" (NO36/N037)
Reactor pressure 150 psig
Drywell pressure 20 psig
Diesel Generator 2 Tripped

No E Bus cross-tie actions have been performed. What is the expected
status of RHR Loop 1B?

a. Pump 1B running under dead head conditions.
b. Pump 1D running under dead head conditions.
¢. Pump 1B running with injection to the reactor.

d. Pump 1D running with injection to the reactor.
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QUESTION 27 POINT VALUE: 1.00

Following a .mall line break, RHR Loop A is placed in Drywell and

Suppression Chamber Spray using required overrides per SEP-02 and
SEP-C3. Plant conditions are:

Reactor Water Level +175 inches
Reactor Pressure 900 psig
Drywell Pressure 15.0 psig

Reactor water level drops to -60 inches. How will RHR Loop A and RHR
Service Water (RHR SW) Loop A respond?

The RHk Loop A drywell/suppression chamber spray valves:
a. auto close, RHR SW Loop A pump(s) trip.
b. auto close, RHR SW Loop A remains running.
€. remain open, RHR SW Loop A pump(s) trip.

d. remain open, RHR SW Loop A remains running.

QUESTION 28  POINT VALUE: 1.00
During normal power operation of Unit Two (2), an ECCS Division I Trip
Cabinet Trouble alarm is received. Investigation shows that BOTH
power supplies to the trip cabinet (XU-63) have failed and all
associated trip unit meters indicate downscale with no trip lights lit.
A DBA LOCA then occurs resulting in Reactor water level rapidly
dropping below the Top of Active Fuel and rapid Reactor
depressuriztion. How will Division I Low Pressure ECCS (Core Spray 2A
and RHR LPCI Loop 2A) respond?

a. Core Spray 2A initiates, LPCI 2A fails to initiate.

b. Core Spray 2A and LPCI 2A both fail to initiate.

c. Core Spray 2A fails to initiate, LPCI 2A initiates.

d. Core Spray 2A and LPCI 2A will both auto initiate.
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QUESTION 29 POINT VALUE: 1.00

Following a large line break on Unit Two (2), Core Spray Pump 2A is

injecting to the reactor. Core Spray Pump 2B has been overriden off.
Plant conditions are:

Reactor water level 200"
Reactor pressure 25 pseig
Suppression pool level -43 inches
Suppression pool temperature 210°F,
Suppression chamber pressure 5.5 psig.

Core Spray Pump 2A flow rate is currently 5500 gpm. The operator
should reduce Core Spray Pump 2A flow rate by throttling:

a. Inboard Injection valve (E21-F00SA) to approximately 3000 gpm.
b. 1Inboard Injection valve (E21-F005A) to approximately 4500 gpm.
c. Outboard Injection valve (E21-F004A) to approximately 3000 gpm.

d. Outboard Injection valve (E21-F004A) to approximately 4500 gpm.

QUESTION 30 POINT VALUE: 1.00

Unit Two (2) HPCI has automatically initiated on a valid initiation
signal. The operator observes the following indications:

Steam Supply Pressure 0 psig
Turbine Exhaust Pressure 0 psig
Pump Discharge Pressure 0 psig
Turbine Speed 1000 RPM, lowering

HPCI TURB TRIP SOL ENERG NOT Alarming

Which of the following would explain the above indications?
a. Isolation due to ruptured exhaust diaphram.
b. Overspeed trip from speed feedback signal failure.
c. Loss of oil pressure to the turbine control system.

d. Loss of 125 VDC input to the 24/52.5 VDC power supplies.
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QUESTION 31 POINT VALUE: 1.00

A Reactor scram has occurred due to a Group 1 isolation. ADS/SRVs are
required for Reactor pressure control.

During verification of Group Isclations, the operator inadvertantly

closed the PNS supply to the drywell isclation valves, and failed to
notice the Backup Nitiogen valves were closed.

No Group 10 isolation signal is received during the transient. How
will the operation of ADS/SRVs be affected?

a. Only ADS valves can be opened manually until the accumulator
supply is depleted.

b. Both ADE and SRV valves can be opened manually until the
accumulator supply is depleted.

€. Only ADS valves will be supplied by Backup Nitrogen when
drywell pneumatic header drops below 95 psig.

d. Both ADS and SRV valves will be supplied by Backup Nitrogen
when drywell prieumatic header drops below 95 psig.

QUESTION 32 POINT VALUE: 1.00

Unit One (1) has experienced a high Reactor pressure transient
following a Main Turbine trip. Current plant conditions:

All rods in

Reactor Pressure 950 psig controlled by EHC

Eleven (11) SRV's green indicating lights lit

Eight (8) amber memory lights illuminated
Determine the extent of the pressure transient.

a. 1122 psig

b. 1132 psig

c. 1142 psig

d. 1152 peig
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QUESTION 33 POINT VALUE: 1.00

Unit One (1) is operating at power with Core Spray Pump 1B under
clearance. A Loss of Off-site Power occurs to BQTH units. Diesel
Generators (DGs) 2 and 4 auto start, DGs 1 and 3 trip and lockout.

A stuck open SRV and loss of high pressure injection causes Reactor
water level to lower. All available low pressure ECCS pumps have been
manually started. Plant conditions are:

Reactor water level LPCI/Core Spray initiation signal just
received

Reactor pressure 650 psig

Drywell pressure 0.6 psig

ADS Inhibit Switches AUTO
Assuming NO cperator action, ADS will:
Auto initiate in 1 minute 23 seconds.

a
b. Auto initiate in 1 minute 45 seconds.

0

Not auto initiate due to lack of high drywell pressure.

Q.

Not auto initiate due to lack of ECCS pump permissive.
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QUESTION 34 POINT VALUE: 1.00

Unit Two (2) has a Loss Of Off-Site Power. HPCI and RCIC both failed.
Reactor Water Level dropped to +30 inches before CRD reversed the level
trend. Current conditions are:

Reactor water level +60 inches, rising
Reactor pressure 800-1000 psig using SRVs
Drywell pressure 2.2 psig, rising
Average drywell temp 180°F, rising

Generator primary lockout Tripped
RBCCW Pumps are tripped, and Nuclear Service Water (NSW) cooling water
valves (SW-V103/V106) are closed. What actions are required to restore
RBCCW to control containment parameters?

a. Reset the Primary Generator lockout, align RBCCW cooling to the
conventional header.

b. Reset the Primary Generator lockout, reopen NSW cooling water
valves SW-V103/V106.

c. Reset Core Spray initiation logic, align RBCCW cooling to the
conventional header.

d. Reset Core Spray initiation logic, reopen NSW cocling water
valves SW-V103/V106.
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QUESTION 35 POINT VALUE: 1.00

During full power operation, an unisoclable Instrument Air Header
rupture occurs. The Non-Interruptible Instrument Air header isolation

valves (IAN-V50 and IAN-V51) are closed per the AOP. The operator
notes the following:

BOTH Reactor Building Standby Air Compressors fail to start.

Backup Nitogen automatically aligns on low RNA header pressure.
PNS header pressure remains normal.

Assume no Group 1 isolation signals. How will the MSIVs respond to the
loss of pneumatics?

Inboard and Outboard MSIVs remain open.

a.
b. Inboard and Outboard MSIVs drift closed.

0

Inboard MSIVs drift closed, Outboard MSIVs remain open.

o}

Inboard MSIVs remain open, Outboard MSIVs drift closed.

QUESTION 36 PO.s ! VALUE: 1.00

Following a Reac’ or scram, the operator trips the main turbine and
notes the follr .inc turbine valve positions:

Turbir stop valves are closed
Turr ae control valves are closed
Cr wined intermediate intercept and stop valves are open
vne turbine bypass valve open 25%
This condition could result in turbine damage caused by:
a. . ~apeeding of the turbine.
b. excessi. axial thrust on the shaft.

c. overipcessurization of the LP shells.

d. excessive moisture impingement on LP blades.
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QUESTION 237 POINT VALUE: 1.00

Unit Two (2) is operating steady state at rated power with the
following Electro Hydraulic (ontrol (EHC) conditions:

Reactor pressure 1005 psig
FEHC Pressure Setpoint 920 psig
PAM pressure 950 psig
Pressure regulator A In control
Pressure regulator B 5 psig biac

The Pressure Averaging Manifold (PAM) pressure input to Pressure
Regulator A fails low. The PAM pressure input to Pressure Regulator B
is unaffected. How will the EHC System respond?

a. Pressure regulator B takes control and stabilizes PAM pressure
at 945 psig.

b. Pressure regulator B takes control and stabilizes PAM pressure
at 955 psig.

¢. Control valves close, reactor pressure and neutron flux rise
and the reactor scrams.

d. Control/Bypass valves open and steam line pressure lowers to
the Group 1 isolation setpoint.
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QUESTION 38 POINT VALUE: 1.00

Unit One (1) ies operating at 100% power with the following Condensate
system alignment:

Condensate pumps A & B Running
Condensate pump C Standby/Autc

Condensate Booster pumps B & C Running

Condensate Booster pump A Under clearance
4KV BOP Bus 1D trips and locks out due to a bus fault. The transient
results in a Reactor scram. What is the availability of the Condensate
system to provide makeup to the Reactor vessel?
Condensate pump:

a. A is available, no Condensate Booster pump is available.

b. B is available, no Condensate Booster pump is available.

¢. A is available and Condensate Booster pump C is available.

d. B is available and Condensate Booster pump C is available.
QUESTION 39 POINT VALUE: 1.00

Unit Two (2) is operating at 100% power. The Digital Feedwater Control
System (DFCS) is aligned as follows:

Master Controller Auto, set at 187 inches

Level instrument NOO4A
Level instrument NOO04B
Level instrument N004C
Mode Select switch
Level Select switch

Level instrument NOO4A fails downscale.

Reactor water level will:

187 inches

187 inches
failed downscale
3 Element

Level A

Assuming no operator action,

a. rise and flood the main steam lines.

b. drop to the low level scram setpoint.

¢c. rise resulting in a main turbine and feed pump trip.

d. remain at 187" with level instrument NOO4B in control.
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QUESTION 40 POINT VALUE: 1.00

Unit Two (2) is in operation at 100% power. The following annunciator
and conditions exist:

A-07, 1-2 RFP FW CONTROL SIGNAL FAILURE
Amber light above A RFPT lockout switch out
Amt.er light above B RFPT lockout switch lit
A Reactor Recirculation Pump trips. Reactor power lowers and Reactor
water level begins to rise uncontrollably. How can the operator
restore Reactor water level to the normal band?
Operate RFP A MSC control in the Lower direction.

a
b. Operate RFP B MSC control in the Lower direction.

0

Place RFP A MGU in Manual and lower output demand.

Q.

Place RFP B MGU in Manual and lower output demand.

QUESTION 41 POINT VALUE: 1.00

The Control Building Ventilation system has initiated in the radiation
protection mode. The alignment of system controls is:

Emergency Filtration Fan A Pref
Emergency Filtration Fan B Stby

Emergency Filtration Fan A has been running for 10 minutes when a high
temperature is sensed in the Train A charcoal bed. Assuming the
radiation initiation signal is still present, Emergency Filtration Fan
A will:

a. immediately trip and Fan B will immediately auto start.

b. remain running since the high temperature trip is bypassed.

c. immediately trip and Fan B will start after a 10 second delay.

d. remain running since the high temperature provides alarm only.
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QUESTION 42 POINT VALUE: 1.00
A Loss of Off-Site Power has occured. Secondary Containment isolated.
Reactor Building Ventilation was restarted by guidance of EOP-03-SCCP
using SEP-04. Plant conditions are:

Reactor Water Level is +150 inches, slowly rising

Drywell Pressure is 1.2 psig, slowly rising

CAC Vent Purge Isol Ovrd (CAC-CS-5519) is in OVERRIDE

Reactor Building Vent Rad Monitors have been reset

PCIS Isolation Reset push buttons on P601 have been depressed
Which of the following would cause the Reactor Building to re-isolate?

a. Drywell pressure rises above 2.0 psig.

b. Reactor level drops to the Top Of Active Fuel.

¢. Main Stack Radiation Monitor exceeds the Hi-Hi setpoint.

d. Reactor Building Vent Exhaust temperature exceeds 140°F.

QUESTION 43 POINT VALUE: 1.00

Following a Loss of Off-Site Power, Diesel Generator #1 (DGl1l) is
running in AUTO, tied to Bus El. DGl parameters:

Kilowatt load 3500 KW
Terminal Voltage 4160 Volts
Reactive load 1300 KVAR
Frequency 60 Hz

Off-Site Power has been restored and the BOP buses energized from the
SAT. The BOP bus to E1 Master/Slave breaker is still open.

The operator depresses the DG #1 CONTROL ROOM MANUAL push button on
the RTGB. DG #1 frequency will be approximately:

8 87 BE.
b. 59 Hz.
c. 61 Hz.
d. 63 Hz.
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QUESTION 44 POINT VALUE: 1.00

During performance of PT-12.2C, Diesel Generator (DG) 3 has TRIPPED on
reverse power due to misoperation of the governor control switch. A
Loss of Off-Site Power then occurs.

What operator action is requi.'ed to start DG3 following the Loss of
Off-Site Power?

a. Reset the engine lockout only.
b. Reset the generator lockout only.
c. Reset the engine lockout, then the generator lockout.

d. Reset the generator lockout, then the engine lockout.

QUESTION 45 POINT VALUE: 1.00

The following sequence of events occurs on Unit One (1):

Time = 0 seconds Off-site power is lost

Time = S5 seconds A LOCA signal is recieved

Time = 10 seconds Diesel generators energize thier respective E
Buses

The Motor Driven Fire Pump normal feeder breaker from:
a. Bus El closes at Time = 25 seconds.
b. Bus E2 closes at Time = 25 seconds.
¢. Bus El closes at Time = 30 seconds.

d. Bus E2 clouses at Time = 30 seconds.
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QUESTION 46 POINT VALUEZ: 1.00

Unit One (1) is in an outage with the SAT energized and the UAT in
backfeed alignment. All backfeed selector switches are in the
BACKFEED position. Electrical system alignment:

BOP Buses 1C/1D Powered from UAT
E Buses El1/E2 Powered from BOP Buses
DGs 1, 2, 3, 4 Operable in standby alignment

A sudden fault pressure occurs in the Main Power Transformer resulting
in a Backup Main Generator lockout. How will the electrical
distribution system respond?

a. BOP buses 1C/1D transfer to the SAT, four DGs receive an auto
start signal.

b. BOP buses 1C/1D transfer to the SAT, no D3s receive an auto
start signal.

¢. BOP buses 1C/1D are de-energized, four DGs receive an auto
start signal.

d. BOP buses 1C/1D are de-energized, DGs 1 and 2 only receive an
auto start signal.

QUESTION 47 POINT VALUE: 1.00

A fire in Diesel Generator (DG) Cell #1 has required entry into ASSD-03
for safe shutdown of both units utilizing Safe Shutdown Train B.
Status of the electrical plant is:

DG 3 and 4 Running, tied to associated E Buses
DG 1 and 2 Tripped, not available

4KV Bus E2 Energized from 4KV Bus El via E3

E3 to El1 to E2 Cross-tie breakers in FIRE

What will trip the E1 to E2 cross-tie breakers?
a. LOCA signal on Unit 1 or Unit 2.
b. DG3 high lube oil temperature.
¢. DG3 ground overcurrent.

d. DG3 differential overcurrent.
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QUESTION 48 POINT VALUE: 1.00

A "250 V BATT A GROUND" alarm has been received on Unit One (1). The
following readings are reported from the Battery Room:

P Bus 0.6 milliamps
N Bus 3.4 milliamps
Charger 1A-1 135 volts, in float
Charger 1A-2 135 volts, in float

Per OP-51 and AI-115, the ground is on the:
P Bus, action level 1 applies.

a
b. P Bus, action level 2 applies.

a

N Bus, action level 1 applies.

Q.

N Bus, action level 2 applies.

QUESTION 49 POINT VALUE: 1.00

Unit One (1) is operating at 100% power. The UPS system is in its
normal alignment for both units. A total loss of UPS occurs on Unit

One (1), followed shortly by a spurious Reactor scram. Plant
conditions:

Reactor water level lowers to +135 inches
Reactor pressure 950 psig controlled by EHC
APRM recorders on P603 indicate 100% power
Digital Feedwater controller displays are blank
How will the loss of UPS affect the plant during this transient?

a. Reactor power cannot be determined to be less than 3% from
PE03.

b. Reactor feed pumps will not respond to the reduced Reactor
water level.

¢. EHC pressure control will be lost as the main turbine coasts
down to zero speed.

d. Reactor Building HVAC is lost until the main stack rad monitor
is transferred to Unit Two.
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QUESTION 50 POINT VALUE: 1.00

An Auxiliary Operator has received 1.95 rem TEDE for the current year.
The AO is needed to perform work in a 25 mrem/hr field. The work is
expected to last 3 hours.

In accordance with NGGM-PM-0002, Radiation Control and Protection
Manual, the worker requires:

a. approval from the Manager - E&RC to exceed the annual
administrative dose limit.

b. approval from the Plant General Manager to exceed the annual
administrative dose limit.

c. approval from the Site Vice President to exceed the annual
administrative dose limit.

d. no special authorizations since the annual administrative
limit should not be exceeded.

QUESTION 51 POINT VALUE: 1.00

Both Units have lost off-site power. The only available Diesel
Generator is DG2. Buses E2 and E4 cannot be cross-tied. Unit Two (2)
UPE has been de-energized for DC load stripping.

What instrumente are available to monitor Reactor Water Level t the
Unit Two (2) RTGB?

a. Fuel Zone indicator N036 only.
b. Fuel Zone indicator N037 only.
¢. Fuel Zone indicator N036 and Narrow Range indicutors NOO4A/B/C.

d. Fuel Zone indicator N037 and Narrow Range indicators NOO4A/B/C.
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QUESTION 52

POINT VALUE: 1.00

You are escorting a visitor with a red badge in the protected area. It
becomes desired to temporarily give up your escort duties.

How may this be accomplished?

a. You

b. %You

¢:  You

ana

d. You

and
QUESTION 53

and the visitor must exit the protected area.
may turn over escort duties to a security guard only.

may turn over escort duties to any other qualified escort,
notify security at the access point you entered.

may turn over escort duties to any other qualified escort,
notify security at the secondary alarm station.

POINT VALUE: 1.00

A Temporary Procedure Change is developed and designated as Revision To
This Temporary Change receives:

Follow.

Interim approval on March 2nd
Final approval on March éth

What is the last date this Temporary change may be used WITHOUT
receiving any allowable extention(s)?

b.

May
May

May

lst.
S5th.

31lst.

June 4th.
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QUESTION 54 POINT VALUE: 1.00

Which of the following describes the level of use nf Emergency
Operating Procedures?

b.

Reference use procedures.
Continuous use procedures.
Information use procedures.

Exempt from level of use requirements.

QUESTION 55 POINT VALUE: 1.00

Per PLP-21, which of the following would be an UNACCEPTABLE method of
performing independent verification by use of RTGB indications?

Independent verification of a Core Spray System:

a.

b.

pump breaker closure using red light indication.
pump bieaker rack in status using green light indication.
injection valve opening using system flow indication meter.

injection valve standby position using green light indication.
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QUESTION 56 POINT VALUE: 1.00

A RCIC valve lineup checksheet is being performed near the end of a

refueling outage. The working copy has been verified in accordance
with the requirements of AP-008.

Per AP-008, the working copy is REQUIRED to be reverified:
a. daily using a controlled copy, or every 3 days using NRCS.

b. daily using a controlled copy, or every 3 days by contacting
document services.

c. every 3 days using a controlled copy, or every 7 days using
NRCS.

d. every 3 days using a controlled copy, or every 7 days by
contacting document services.

QUESTION 57 POINT VALUE: 1.00

During RTGB walkdown in preparation for shift turnover, the oncoming
Reactor Operator notes that annunciator A-5 2-2, Rod Out Block:

Alarm is sealed in
Has a yellow dot affixed to the window

If the signal causing this alarm clears, then comes back in without

the alarm being reset, the subsequent alarm condition is indicated by
the alarm window flashing:

a. slowly with an audible alarm.
b. rapidly with an audible alarm.
¢. slowly, then rapidly without an audible alarm.

d. rapidly, then slowly without an audible alarm.
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QUESTION 58 POINT VALUE: 1.00

A motor-operated valve has been manually backseated. This valve is:

non safety related
normally operated from the RTGB

AP-013 requires that the valve:

a. control switch is caution tagged denoting the valve is
backseated.

b. handwheel is locked in position by use of an approved valve
locking device.

c. muet be manually operated off of the backseat prior to motor
operation.

d. motor breaker is placed under clearance in the off position.

QUESTION 59 POINT VALUE: 1.00

A plant. shutdown is in progress per GP-05 for refueling. Current plant
conditions are:

Reactor power 20%
Drywell oxygen 19.0%

Drywell entry may be made with the approval of the Manager-E&RC and the
authorization of the Shift Superintendent only if reactor power is
reduced at least:

a. 5%, oxygen concentration is acceptable.
b. 5%, oxygen concentration must be raised.
c. 15%, oxygen concentration is acceptable.

d. 15%, oxygen concentration must be raised.
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QUESTION 60 POINT VALUE: 1.00

Which of the following valve/actuator types may be used as a clearance
boundary isolation component, provided the associated restrictions of
AI-58 are satisfied?

a. Solenoid operated ball valve marked as fail-closed on the
print.

b. Motor operated globe valve normally used as a flow control
valve.

c¢. Pressure balanced diaphragm operated pinch valve not eguipped
with a handwheel.

d. Double acting cylinder operated butterfly valve not marked as
fail-closed on the print.

QUESTION 61 POINT VALUE: 1.00

A clearance request has been received for a fluid system with the
following normal operating parameters:

Pressure 475 psig
Temperature 175°F

Per AI-58, the clearance:
a. May use single valve boundary isolation.
b. Must use dual valve boundary isclation due to pressure only.
c. Must use dual valve boundary isc.ation due to temperature only.

d. Must use dual valve boundary isolation due to pressure and
temperature.
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QUESTION 62 POINT VAL'Z: 1.00

During accident conditions on Unit One (1), the following plant
conditions exist:

Reactor water level =70 inches (Fuel Zone)
Reactor pressure 1100 pseig

Drywell average temp 190°F

Drywell ref leg area temp 270°F

Injection sources None available

Under these conditions, peak fuel clad temperature will not exceed:
a. 1500°F, provided Reactor water level remains above -80 inches.
b. 1500°F, provided Reactor water level remains above -90 inches.
¢. 1800°F, provided Reactor water level remains above -80 inches.

d. 1800°F, provided Reactor water level remains above -90 inches.

QUESTION 63 POINT VALUE: 1.0C

Following accident conditions, the crew is executing the Reactor
Vessel Flooding Procedure, EOP-01-RXFP. Plant conditions are:

Contreol rods Fully inserted
Reactor water level Unknown

The operator is directed to control injection flow to the Reactor to
maintain at least SRV/ADS Valves open and Reactor pressure:

a. 4; above the Minimum Alternate Flooding Pressure.
b. 5; above the Minimum Alternate Flooding Pressure.
c. 4; at least 50 psiyg above suppression chamber pressure.

d. 5; at least 50 psig above suppression chamber pressure.

PAGE 34




*% UNRC 957-1 RO, Rev 0" EXAMINATION ##

QUESTION 64 POINT VALUE: 1.00

A heavy influx of marsh grass on the Circulating Water Screens hase
caused a loss of all Circulating Water pumps and a reactor scram.
Plant conditions are:

Group 1 isolated

Condenser vacuum is 0" Hg

Turbine speed is 500 rpm, dropping

EHC Electrical Malfunction in alarm due to loss of the PMG.

The marsh grass is now cleared and the Circulating Water System has
been restarted. Is the Main Condenser available as a heat sink?

a. No, the MSIVs are closed.
b. No, the EHC system is not available.
¢. No, the condenser is not under vacuum.

d. Yes, all required systems are available,

QUESTION 65 POIAT VALUE: 1.00

Following a loss of all high pressure injection on Unit One (1), seven
ADS valves have been manually opened to restore adequate core cooling.
Plant conditions are now:

Reactor water level +25", NO26A/B
Reactor water level +140", NO036/37
Reactor pressure 25 psig
Drywell average temp 155°F

Drywell ref leg area temp 280°F
Reactor water level may be determined using:

a. NO26A/B only.

b. NO036/37 only.

c. Both N026A/B and N036/37.

d. Neither NO026A/B nor N036/37.
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QUESTION 66 POINT VALUE: 1.00

A Unit Two (2) reactor scram has occurred. Seven control rods failed
to ‘ully insert and are between positions 08 and 18. Conditions are:

All APRM Downscale lights are LIT

MSIVs are open

Total Steam Flow 3.6 E6 lbm/Hr, dropping

Reactor Pressure 900 psig, dropping

Narrow Range Level Instruments (N0OO4s) +155 inches, rising
Master Feedwater setpoint at +170"

Two Reactor Feed Pumps in operation

With current plant conditions, the operator is required as an

IMMEDIATE action to:
trip the Main Turbine.

a
b. trip one Reactor Feed Pump.

0

place the Mode Switch to SHUTDOWN.

Q.

enter Alternate Control Rod Insertion.

QUESTION 67 POINT VALUE: 1.00

Following a group 1 isnlation and a reactor scram, the operating crew
is performing the Reactor Scram Procedure, EOP-01-RSP. Plant
conditions are:

Reactor water level 195 inches, slowly rising (N004s)
Reactor pressure 800-1000 psig, controlled by SRVs
Drywell pressure 1.0 psig, slowly rising
Suppression pool temp 94°F, slowly rising

Suppression pool level -27.5", slowly rising

The operating crew is reguired to enter EOP-01-RVCP and execute
concurrently with the scram procedure if:

a. drywell pressure rises to 1.5 psig.
b. reactor water level rises to +230 inches.
c. suppression pool temperature rises to 111°F,

d. suppression pocl level rises to -26.5 inches.
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QUESTION 68 POINT VALUE: 1.00

Following a Unit One (1) Reactor scram, the crew has entered and is
executing EOP-01-RSP, Reactor Scram Procedure. Plant conditions are:

Reactor water level 220", rising
Reactor pressure 945 psig, stable
MSIVs Cpen

Per EOP-01-RSP, the MSIVs must be manually closed if Reactor water
level cannot be maintained below:

a. 230"
b. 240"
c. 250°
d. 260"

QUESTION 69 POINT VALUE: 1.00

The entry conditions for Unit One (1) EOP-01-RVCP, Reactor Vessel
Control Procedure for Reactor pressure and water level are Reactor
pressure is greater than:

a. 1035 psig, or Reactor water level less than 153",

b. 1035 peig, or Reactor water level less than 166",

¢. 1060 ps:g, or Reactor water level less than 153",

d. 1060 psig, or Reactor water level less than 166".
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QUESTION 70 POINT VALUE: 1.00

During ATWS conditions on Unit Two (2), injection to the Reactor has

been terminated and prevented to suppress Reactor power. Plant
conditions are:

Reactor water level -35 inches (Fuel Zone), lowering
Reactor power 7%

Reactor pressure 950 psig

MSIVs Closed

SRVs One open

CAC-TR-4426-1B, Point A 195°F

CAC-TR-4426-1B, Point B 203°F

CAC-TR-4426-2B, Point A 187°F

CAC-TR-4426-2B, Point B 191°F

Assuming APRMs are NOT downscale, what is the HIGHEST indicated

Reactor water level injection may be re-established to the Reactor?
a. =45 inches
b. -55 inches
¢. =67 inches
d. -76 inches

QUESTION 71 POINT VALUE: 1.00

Following an incomplete Reactor scram, the operating crew is executing
EOP-01-LPC, Level/Power Control. A decision step is reached asking

"Is The

Reactor Shutdown?".

Which of the following conditions would satisfy the definition of
"SHUTDOWN" as it applies to the Reactor?

b.

All operable APRMs indicate downscale.
The Reactor is subcritical on range 6 of IRMs.
The entire SLC Tank has been injected to the Reactor.

Hot Shutdown Boron Weight has been injected to the Reactor.
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QUESTION 72 POINT VALUE: 1.00

Following a reactor scram and a group 1 isolation, SRVe are being
used to maintain reactor pressure 900-1000 psig.

Which of the following conditions requires ALL group 1 isclat.!ons to
be defeated and the reactor vessel rapidly depressurized to tie main
condenser?

a. Suppression Pool Level is +4' 6"
Suppressicn Pool Temperature is 95°F

b. Suppression Pool Level is -1' 6"
Suppression Pool Temperature is 170°F

c. Suppression Pool Level is -4' 3"
Suppression Pool Temperature is 156°F

d. Suppression Pool Level is -8' 1"
Suppression Pool Temperature is 105°F

QUESTION 73 POINT VALUE: 1.00

During accident conditions, Reactor Water level cannot be restored
above the Top of Active Fuel. Service Water is injecting to the
Reactor Vessel to raise Containment Level.

Service Water injection MUST be secured, IRRESPECTIVE of Adequate Jore
Cooling when Primary containment level reaches:

a. 63 feet, to prevent covering the highest reactor vessel vent
path capable of rejecting all decay heat.

b. 63 feet, to prevent covering the highest primary containment
vent path capable of rejecting all decay heat.

c. 6€8.5 feet, toc prevent covering the highest reactor vessel vent
path capable of rejecting all decay heat.

d. 68.5 feet, to prevent covering the highest primary containment
vent path capable of rejecting all decay heat.
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QUESTION 74 POINT VALUE: 1.00

Following a large Recirculation line rupture, EOP-01-PCFP, Primary
Containment Flooding Procedure, is being exectuted. The following
indications are available:

CAC-LI-2601-1 +5.9 feet
CAC-PI-1257-2A 23 psig
CAC-PI~-1230 21 psig
CAC-PI-4176 25 psig
CAC-PR-1257-1 22 psig

What is Primary Containment water level?
a +14.5 feet

b. +9.9 feet

+7.6 feet

0

Q.

+4.6 feet

QUESTION 75 POINT VALUE: 1.00

A seismic event has occurred that has resulted in a Loss of Off-Site
Power and high power ATWS conditions.

The SLC Storage Tank outlet line completely severed at the tank during
the earthquake. The SLC tank is EMPTY making the SLC pumps
unavailable for boron injection.

Which system should be selected for alternate boron injection?

a. CRD
b. RCIC
c. RWCU

d. Condensate
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QUESTION 76 POINT VALUE: 1.00

A Condensate header rupture in the cable spread area of the Control
Building has resulted in a loss of all UPS and RPS power.

Plant status is as follows:

Blue scram lights 137 illuminated
IRM Indications 50 on Range 10

What method of EOP-O1-LEP-02, Alternate Control Rod Insertion, would be
MOST effective in inserting the withdrawn rods?

a. Vent the scram air header.
b. Vent the overpiston area of control rods.
¢. Scram individual rods with the scram test switches.

d. Insert control rods with the Reactor Manual Control System.

QUESTION 77 POINT VALUE: 1.00

During a low reactor water level condition, Alternate Coolant Injection
using demineralized water is being aligned using the HPCI system. A
valid HPCI isolation signal is present, resulting in an automatic
closure signal to the HPCI Injection valve (E41-F006).

How is the HPCI Injection Valve (E41-F006) opened to provide injection
to the reactor?

E41-F006 is opened from the:

a. RTGB after placing the HPCI ASSD Interlock Defeat Switch on the
RTGB to BYPASS.

b. MCC by placing the breaker's NORMAL/LOCAL switch to LOCAL to
bypass valve interlocks.

c. RTGB and the breaker at the MCC is opened by an AO when the
valve indicates full open.

d. RTGB after jumpers are installed to bypass the valve auto
closure interlocks.
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QUESTION 78 POINT VALUE: 1.00

Following a loss of drywell cooling, a small steam leak in the drywell
results in the following containment conditions:

Drywell pressure 9 peig, rising
Suppression chamber pressure 8 psig, rising
Suppression pool level +2 feet
Average Drywell temp 270°F, rising

The crew is directed to initiate drywell spray to control drywell
temperature. Under current plant conditions, drywell spray may:

a.

b.

be initiated, all required conditions are met.
NOT be initiated, suppression pool level is too high.
NOT be initiated, suppression chamber pressure is too low.

NOT be initiated, conditions are in the UNSAFE region of the
Drywell Spray Initiation Limit.

QUESTION 79 POINT VALUE: 1.00

The Suppression Chamber Spray Initiation Pressure is in the
Suppression Chamber and is based on:
a. 2.7 psig; intrusion of air into primary containment due to
Reactor Building-Torus vacuum breaker operation.
b. 2.7 peig; the lowest suppression chamber pressure that RHR
system logic will allow sprays to be initiated.
c. 13 psig; 95% of the noncondensibles in the drywell have been
transferred to the suppression chamber airspace.
d. 13 psig; the highest pressure that initiation of sprays will
prevent exceeding the Pressure Suppression Pressure
Limit.
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QUESTION 80 POINT VALUE: 1.00

During an accident on Unit One (1), the following primary containment
and plant conditions exist:

Reactor pressure 798 psig
Suppression pool level -42 inches
Suppression pool temperature 171°F
Suppression chamber pressure 17 psig

Current conditions are in the:
a. BSAFE region of all Containment Limits.
b. UNSAFE region of the Heat Capacity Level Limit.
c. UNSAFE region of the Heat Capacity Temperature Limit.

d. UNSAFE region of the Pressure Suppression Pressure Limit.

QUESTION 81 POINT VALUE: 1.00

A primary system discharging into Secondary Containment has resulted in
one area exceeding the Maximum Safe Operating Radiation Level, but
within the EQ envelop. The radiation level in this area is
subsequently reduced below the Maximum Safe value.

A second area subsequently exceeds its Maximum Safe Operating Radiation

Level. What action is required by the Secondary Containment Control
Procedure?

a. Shutdown the Reactor per GP-05.
b. Scram the Reactor and initiate a cooldown s100°F/Hour.
¢. BScram the Reactor and initiate a cooldown >100°F/Hour.

d. Scram the Reactor and open seven ADS valves.
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QUESTION 82 POINT VALUE: 1.00

While performing PT 10.1.1, RCIC OPERABILITY TEST, the RCIC steam
supply line ruptured. RCIC failed to automatically isolate and
attempts to manually isolate RCIC are unsuccessful.

The following Steam Leak Detection NUMAC channels are in alarm:

B21-XY-5949A,
B21-XY-5949B,
B21-XY-5948B,
B21-XY-5948A,

No other channels
taken?

a. Scram the
b. Scram the

c. Scram the

condenser.

Channel Al-3, reading 298°F
Channel Al-3, reading 294°F
Channel AS5-4, reading 301°F
Channel AS5-4, reading 303°F

are in alarm. What action is reguired to be be

reactor and emergency depressurize.
reactor and commence a cooldown at normal rates.

reactor and rapidly depressurize to the main

d. Shutdown the reactor using GP-05 or scram the reactor as
directed by the Shift Supervisor.
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QUESTION 83 POINT VALUE: 1.00

Unit Two (2) is operating at power when a rupture of RWCU piping
downstream of the Non Regenerative Heat Exchangers occurs. RWCU
Inboard Isolation Valve (G31-F001) and Outboard Isclation Valve
(G31-F004) BOTH fail in the open position. Plant conditions:

Rx Bldg 50' temp 135°F

Rx Bldg 20' temp 105°F

8 Core Spray Room Flood Level Hi Hi alarm sealed in

8 RHR Room Flood Level Hi alarm sealed in
The operating crew is reguired to enter EOP-03-8CCP and:

a. continue attempts to isolate the leak, commence an immediate
plant shutdown per GP-05.

b. continue attempts to isolate the leak, scram the reactor when
50' temperature exceeds 140°F.

c. immediately scram the reactor and consider anticipation of
emergency depressurization,

d. immediately scram the reactor and open seven ADS valves for
emergency depressurization.
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QUESTION 84 POINT VALUE: 1.00
Following core damage, an unisolable steam leak in the Turbine Building
requires declaration of a General Emergency due to loss of three out of
three fission product barriers.
The crew is executing EOP-04-RRCP, Radiation Release Control Procedure.

Field surveys and Off-Site dose projections (PEP-03.4.7) are being
performed.

When, per EOP-04-RRCP, is Emergency Depressurization of the Reactor
required to be initiated?

a. Immediately since a General Emergency has been declared.

b. 1If the Off-Site release rate exceeds the Emergency Action Level
for an Alert.

¢. If the Off-Site release rate approaches or exceeds the
Emergency Action Level for a Site Area Emergency.

d. If the Off-Site release rate approaches or exceeds the
Emergency Action Level for a General Emergency.

QUESTION 85 POINT VALUE: 1.00

During emergency conditions, it has been determined that exposures in
excess of 10CFR20 limits may be required to protect equipment important
to reactor safety which is needed to protect the population of
Brunswick County from a large release.

In accordance with PEP-03.7.6, the Emergency Worker Dose Limit is:

a. 10 Rem TEDE. This dose may be authorized by the Site Emergency
Coordinator.

b. 10 Rem TEDE. This dose shall be authorized by the Radiclogical
Controls Manager.

c. 25 Rem TEDE. This dose may be authorized by the Site Emergency
Coordinator.

d. 25 Rem TEDE. This dose shall be authorized by the Radiclogical
Controls Manager.
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QUESTION 86 POINT VALUE: 1.00

A Unit Two (2) Reactor startup is in progress per GP-02. Heatup and
pressurization of the Reactor is being performed.

The operating CRD Pump trips. Attempts to restart CRD per OP-08 and
AOP-02.0 are unsuccessful.

AOP-02.0 requires the operator to insert a manual Reactor scram only if
Reactor pressure is below:

a. 200 peig
b. 400 psig
c. 600 psig
d. 800 psig

QUESTION 87 POINT VALUE: 1.00

Unit One (1) is operating at 100% power when Recirculation Pump 1B
trips, resulting in the following conditions:

Total Core Flow (P603) 39 Mlbm/Hour
Total Core Flow (Ul1CPWTCF) 35 Mlbm/Hour
Indicated Core Plate DP 4.7 psid
AFPRMg 68%

LPRM Upscale/Downscale alarms None

What region of the Thermal Power Limitations Map is the plant operating
in, and what operator action is required to be taken?

a. Region B, raise total core flow.
b. Region B, insert control rods per ENP-24.
c¢. Region A, immediately insert a manual scram.

d. 5% Buffer, increase monitoring of nuclear instrumentation.
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QUESTION 88 POINT VALUE: 1.00

Unit Two (2) was operating at power when a trip and lockout of BOP bus
2B required the operator to insert a manual Reactor scram. Shortly
following the scram, the following indicatione are noted:

Recirc pump A #1 seal pressure 1000 psig

Recirc pump A #2 seal pressure 1000 psig

Recirc pump B #1 seal pressure 100 peig

Recirc pump B #2 seal pressure 50 psig

Drywell pressure 1.4 psig, rising
Average drywell temp 140°F, rieing
Average primary containment temp 126°F, rising

The operator is required to enter:
a. AOP-14.0 and isolate Recirc pump A.
b. AOP-14.0 and isclate Recirc pump B.
c. EOP-02-PCCP and isolate Recirc pump A.

d. EOP-02-PCCP and isolate Recirc pump B.

QUESTION 89 POINT VALUE: 1.00

A situation arises requiring immediate evacuation of the control room
prior to completion of any immediate actions per AOP-32.0. RPS is
aligned:

RPS Bus A Powered from RPS MG Set A
RPS Bus B Powered from RPS MG Set B

If the RPS EPA breakers are opened in the exact sequence specified by
AOP-32.0, opening which EPA breaker will result in a reactor scram?

a. EPA Breaker 1.
b. EPA Breaker 2.
¢. EPA Breake. 3.

d. EPA Breznker 4.
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QUESTION 90 POINT VALUE: 1.00

Following a loss of feedwater on Unit Two (2), HPCI and RCIC are being
used to restore Reactor water level to the normal band. The operator
notes the following alarme and indications:

250 Batt B Under Voltage Alarm sealed in

Battery Bus 2B-1 Voltage
Battery Bus 2B-2 Voltage
Battery Bus 2B-1 Voltage
Battery Bus 2B-2 Voltage

volts (XU-2)
volts (XU-2)
volts (ERFIR)
volts (ERFIS)

leRelale]

How is the operation of HPCI and RCIC affected by the power lose?

a. HPCI continues to
loss of isolation

b. RCIC continues to
loss of isoclation

¢. HPCI continues to

inject to the Reactor, RCIC isolates due to
logic power.

inject to the Reactor, HPCl 'solates due to
logic power.

inject to the Reactor, RCIC coasts down due

to loes of flow controller power.

d. RCIC continues to

inject to the Reactor, HPCI coasts down due

to loss of flow controller power.
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QUESTION S1  POINT VALUE: 1.00

Following a Loss of Off-Site Power to Unit One (1), the operator is
performing AOP-36.1. Plant conditions are:

Diesel Generator 1 Running at 3575 KW load
Diesel Generator 2 Running at 3680 KW load
Reactor Building HVAC Isclated

The operator is directed to restart Reactor Building HVAC using three
(3) supply fans (75 KW each) and three (3) exhaust fans (45 KW each).

How will starting two supply and exhaust fans from MCC 1XG and gone
supply and exhaust fan from MCC 1XH affect Diesel Generator (DG)
maximum loading?

a. DGl only maximum load will be exceeded.

b. DG2 only maximum load will be exceeded.

¢. DGl and DG2 maximum load will be exceeded.

d. DGl and DG2 will remain within maximum load limits.

QUESTION 92 POINT VALUE: 1.00

Following a Loss Of Off-Site Power on Unit One (1), Diesel Generators
#1 and #2 are tied to their respective Emergency Buses. A rupture

of the Unit One (1) Nuclear Service Water Header in the Service

Water Building results in the following indications:

Nuclear Header Pressure (XU-2) 0 psig
Nuclear Hdr Serv Wtr Press-Low Alarm sealed in

Diesel Generators #1 and #2:
a. have no available cooling and will trip.
b. have no available cooling but will continue to run.

c. cooling water supply will automatically transfer to the Unit
Two (2) Nuclear Service Water header.

d. cooling water supply will automatically transfer to the Unit
One (1) Conventional Service Water header.
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QUESTION 93 POINT VALUE: 1.00

Unit Two (2) was at 20% power during plant startup when a sudden rise
in off gas flow is accompanied by a lowering condenser vacuum. The
reactor wag manually scrammed. Plant conditions:

Condenser vacuum 15" Hg, slowly lowering
Reactor pressure 921 psig, steady
Bypass valves One partially open

What is the minimum additional reduction in condenser vacuum that would
result in the loss of automatic Reactor pressure control?

a. 5" Hg.
b. 6" Hg.
c. 7" Hg.
d. 8" Hg.

QUESTION 94 POINT VALUE: 1.00

Unit One (1) is performing refueling operations. A fuel handling
accident results the the following radiation alarms:

Area Rad Refuel Floor Hi (white alarm)

Area Rad Rx Bldg Hi (red alarm, blue bar)
Area Rad Control Room Hi (red alarm, red bar)
Rx Bldg Vent Rad Hi (red alarm, blue bar)

Rx Bldg Vent Rad Hi Hi (red alarm, blue bar)

How will the Reactor Building HVAC and Control Building Emergency Air
Filtration (CBEAF) systems respond to the above radiation alarms?

a. Reactor Building HVAC isolates, CBEAF remains in standby.
b. Reactor Building HVAC remains in operation, CBEAF initiates.

¢. Reactor Building HVAC remains in operation, CBEAF remains in
standby.

d. Reactor Building HVAC isolates and CBEAF initiates.
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QUESTION 95 POINT VALUE: 1.00

During normal full power operation of Unit Two (2), the following
alarms and indicatione are noted:

Air Compressor D Trip Alarm sealed in
Air Compressors A/B/C Running
Instrument Air Pressure low Alarm sealed in

Instrument Air header pressure 100 peig

The operator should verify that air compressors A, B and C are loaded
and that:

a. Service air isolation valves, PV-706-1 and PV-706-2, have
automatically closed.

k. 1Interruptible air isolation valves, PV-722-1 and PV-722-2, have
automatically closed.

c. Standby reactor building air compressors have automatically
started and loaded.

d. Backup nitrogen rack isolation valves, RNA-S8V-5482 and SV-5481,
have automatically opened.

QUESTION 96 POINT VALUE: 1.00

Following a loss of shutdown cooling, Alternate Shutdown Cooling has
been established per AOP-15.0. Plant conditions are:

RHR Loop A in suppression pool cooling
RHR Loop B injecting to the Reactor Vessel
Reactor pressure is 115 psig

SRV G is open

It becomes desired to make a slight adjustment to raise the cooldown
rate. This may be accomplished by closing SRV G and opening:

a. SRV H.
b. SRV J.
c. SRV K.
d. SRV L.
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QUESTION 97 POINT VALUE: 1.00

Unit Two (2) is operating with the following plant conditions:

Reactor power 85%

Core flow 51 Mlbm/hr

Rod line 110%

Recirc MG sets Scoop tubes locked

Which of the following conditions authorizes the operator to manually
initiate Select Rod Insert (SRI)?

a. Condenser vacuum lowers and approaches the turbine trip
setpoint.

b. Feedwater heating is partially lost and APRMs approach the
scram setpoint.

¢. A reactor feed pump trips and reactor level approaches the
scram setpoint.

d. A recirculation pump trips placing the plant in Region A of the
Thermal Power Limitations Map.
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QUESTION 98 POINT VALUE: 1.00

Following a loss of Off-Site Power to BOTH Units, the following
conditions exist on Unit One (1):

DG 1 Tripped

DG 2 Tripped

HPCI Unavailable

RCIC Operating at rated flow

" . 2
The operator is required by AOP-36.2 to commence a Reactor cooldown at
a rate;

a. greater than 100°F/hour to between 50 and 150 psig Reactor
pressure.

b. greater than 100°F/hour to between 150 and 300 psig Reactor
pressure.

¢. as close as possible, but not to exceed 100°F/hour to between
S0 and 150 psig Reactor pressure.

d. as close as possible, but not to exceed 100°F/hour to between
150 and 300 psig Reactor pressure.
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QUESTION 89 POINT VALUE: 1.00

Core defueling is in progress. All! control rods are fully inserted
into the reactor core. A fuel assembly has just been placed in the
fuel pool and unlatched. The main hoist has been raised to a safe
elevation to pass through the cattle chute (NOT normal-up) with the
bridge still over the fuel pool location.

The next step requires that a fuel assembly be removed from the reactor
core and placed in the fuel pool.

When will the ROD BLOCK INTERLOCK #1 light on the Interlock Status
Display Panel first light as the next step is performed?

a. As the bridge is moved near the reactor core (LS1 is actuated).

b. When the bridge is over the reactor core (LS1 is actuated)
and the main hoist is lowered into the reactor vessel.

¢. When the fuel assembly is latched, with both grapple hooks
closed.

d. When the fuel assembly is being raised and the main hoist
loaded signal is actuated.

QUESTION 100 POINT VALUE: 1.00

Core Spray Pump 2A 4160 volt breaker is racked in per OP-50, with 125V
DC available at the switchgear. A LOCA results in a condition
requiring the auto start of the pump.

Refer to LL-09113 sheet 15, Core Spray Pump 2A Control Wiring Diagram.
The pump breaker is closed by energizing the:

a. X coil, when relay K12A is de-en=zrgized and relay K1SA is
energized.

b. Y coil, when relay K12A is de-energized and relay K15A is
energized.

¢. X coil, when relay K12A is energized and relay KI15A is
de-energized.

d. Y coil, when relay K12A is energized and reiay K15A is
de-energized.
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ATTACHMENT 6
REACTOR WATER LEVEL CAUTION
(Caution 1)
A reactor water level instrument may be used to determine reactor water level
only when the conditions for use as listed in Table 1 are satisfied for that
instrument .
TABLE 1

CONDITIONS FOR USE OF REACTOR WATER LEVEL INSTRUMENTS

NOTE

Reference leg area drywell temperature is determined using Figure 13, ERFIS,
or Instructional Aid based on Figure 13,

NOTE

Immediate reference leg boiling is not expected to occur for short duration
excursions into the unsafe region due to heating of the drywell. The thermal
time constant associated with the mass of metal and water in the reference leg
will prohibit immediate boiling of the reference leg. Reference leg boiling
is an obvious phenomenon. Large scale oscillations of all water level
instruments associated with the reference leg that is boiling will occur.

This occurrence will be obvious and readily cbservable by the operator.
Additionally, if the operator is not certain whether boiling has occurred, he
can refer to plant history as provided on water level recorders or ERFIS.
Reference leg boiling is indicated by level oscillations without corresponding
pressure oscillations. If no boiling of the reference legs occurs and drywell
temperature and pressure are restored to the safe region, then the instrument
in question should continue to be used.

Conditions for Use

The reference leg area drywell
temperature is in the SAFE region of
the Reactor Saturation Limit

(Figure 14)

Unit 1 only: The indicated level is

in the SAFE region of Figure 15,

Unit 2 only: The indicated level is

in the SAFE region of Figure 15A.

Instrument
Narrow Range Level Instruments
C32-LI-R606A, B, C (NOO4A, B, 0©)
C32-LPR-R608 (NOO4A, B)
Indicating Range 150-210 Inches
Cold Reference Leg

Shutdown Range Level Instruments

The reference leg area drywell

in the SAFE region of Figure 16A.

B21-LI-R605A, B (NO27A, B) temperature is in the SAFE region of
Indicating Range 150-550 Inches the Reactor Saturation Limit
Cold Reference Leg (Figure 14)
AND
Unit 1 only: The indicated level is
in the SAFE region of Figure 16.
Unit 2 only: The indicated level is

| oBOP-01-UG |
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Attachment €

Page 3 of 17
ATTACHMENT 6 (Cont’'d)

- TABLE 1 (Cont‘'d)

Instrument Conditions for Use
Wide Range Level Instruments - B Temperature on the Reactor
B21-LI-R604A, B (NO26A, B) Building 50’ below 140°F
C32-PR-R609 (NO26B) (B21-XY-5948A A2-4,
Indicating Range 0-210 Inches B21-XY-5948B A2-4, ERFIS
Cold Reference Leg Computer Point B21TA102, QR
B21TA103)
AND
2. iE the reference leg area

drywell temperature is in the
UNSAFE region of the Reactor
Saturation Limit (Figure 14),
THEN the indicated level is
greater than 20 inches

e/

iF the reference leg area
drywell temperature is in the
SAFE region of the Reactor
Saturation Limit (Figure 14),
THEN the indicated level is
greater than 10 inches.
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ATTACHMENT 6 (Cont’d)

- TABLE 1 (Cont’'d)
Instrument Conditions for Use
Fuel Zone Level Instruments 1. The reference leg area drywell
B21-LI-R610 (NO36) temperature is in the SAFE
B21-LR-R615 (NO37) region of the Reactor
Indicating Range -150 - +150 Inches Saturation Limit (Figure 14),

Cold Reference Leg
AND

2. AF the reference leg area
drywell temperature is less
than 440°F, THEN the indicated
level is greater than -150
inches

QR

IF the reference leg area
drywell temperature is greater
than or equal to 440°F, THEN
the indicated level is greater
than -130 inches.

AND
3. Reactor Recirculation Pumps are
shutdown.
NOTE

To determine reactor water level at
TAF, see Unit 1 only: Figaire 17 and
Unit 2 only: Figure 17A

To determine reactor water level at
the minimum steam cooling level
(LL-4), see Unit 1 only: Figure 18
and Upit 2 only: Figure 1BA

To determine reactor water level at
the minimum zero injection level
(LL-5), see Upnit 1 only: Figure 19
and Unit 2 only: Fi3ure 193

Continued on next page.
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ATTACHMENT 6 (Cont'd)

TABLE 1 (Cont‘'d)

Instrument

Conditions for Use

NOTE

Each figure has two curves:

The upper curve for reference leg
adrea drywell temperature greater
than 200°F. The lower curve for
reference leg area drywell
temperature less than or equal to
200°F. If containment conditions
are such that reference leg area
temperatures could not be controlled
and maintained less than the 200°F
requirement, then the upper lines on
the graph should be utilized.

NOTE

These level instruments are valid
for indication with RHR LPCI flow.
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ATTACHMENT 6 (Cont‘d)

FIGURE 13
LEVEL INSTRUMENT REFERENCE LEG AREA
DRYWELL TEMPERATURE CALCULATIONS

8 For all Level Instruments EXCEPT B21-LI-R605 A, B, (NO27 A, B); the
reference leg area drywell temperature is the highest of the followiny
points:

Recorder

CAC-TR-4426-1B Point A
CAC-TR-4426-1B Point B
CAC-TR-442€-2B Point A
CAC-TR-4426-2E Point B

Microprocessor

CAC-TY-4426-1 Point 5801
CAC-TY-4426-1 Point 5803
CAC-TY-4426-2 Point 5802
CAC-TY-4426-2 Point 5804

1

3. For Level Instruments B21-LI-R605A, B (NO27A, B), the reference leg area
drywell temperature is the highest of the following points:

Recorder

CAC-TR-4426-1A Point
CAC-TR-4426-1B Point
CAC-TR-4426-2A Point
CAC-TR-4426-2A Point
CAC-TR-4426-2B Point
CAC-TR-4426-2B Point

wrProowo

[T

Microprocessor

CAC-TY-4426-1 Point 5822
CAC-TY-4426-1 Point SB03
CAC-TY-4426-2 Point 5823
CAC-TY-4426-2 Point 5824
CAC-TY-4426-2 Point 5802
CAC-TY-4426-2 Point 5804
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ATTACHMENT 6 (Cont'd)
FIGURE 15

UNIT 1 NARROW RAIGE LEVEL
INSTRUMENT (NOO4A, B, C) CAUTION
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150 .I-. ] l SRR REEE
300 350 400 450
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FIGURE 15A

UNIT 2 NARROW RANGE LEVEL

INSTRUMENT (NOO4A, B, C) CAUTION
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FICURE 16
UNIT 1 SHUTDOWN RANGE LEVEL
INSTRUMENT (NO27A, B) CAUTION
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ATTACHMENT 6 (Cont'd)
FIGURE 16A

UNIT 2 SHUTDOWN RANGE LEVEL
INSTRUMENT (NO27A, B) CAUTION
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INDICATED LEVEL (INCHSS)

ATTACHMENT 6 (Cont'd)

- FIGURE 17
UNIT 1 REACTOR WATER LEVEL AT TAF

I
g | 309 | 509 l 709 | 998 | 1,108
60 2020 400 600 B2Z 1,000

REACTOR PRESSURE (PSIG)

NOTE

WHEN REACTOR PRESSURE IS LESS THAN
60 PSIC, USE INDICATED LEVEL.
TAF 1S -7.5 INCHES,
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ATTACHMENT 6 (Cont'd)

o FIGURE 17A
UNIT 2 REACTOR WATER LEVEL AT TAF

?
-10 ABOVE
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»n —28
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62 200 4P0 600 80P 1,000
REACTOR PRESSURE (PSIG)

WHEN REACTOR PRESSURE IS LESS THAN
60 PSIG, USE INDICATED LEVEL.
TAF 1S -7.5 INCHES.
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INDICATED LEVEL (INCHES)

ATTACHMENT 6 (Cont'd)

- FIGURE 18
UNIT 1 REACTOR WATER LEVEL AT LL-4
(MINIMUM STEAM COOLING LEVEL)

208 H ABOVE
LL-4

-

B | 320 | Se@ | 790 | °8@ | 1,180
60 200 400 600 800 1,000

REACTOR PRESSURE (PSIG)

WHEN REACTOR PRESSURE IS LESS THAN
60 PSIG, USE INDICATED LEVEL.
LL-4 18 -35 INCHES.

EOP-01-UG
Attachment 6
Page 14 of 17

1,150

OEOP-01-UG

Rev. 24

Page 96 of 131




INDICATED LEVEL (INCHES)
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ATTACHMENT 6 (Cont'd)
T FIGURE 18A

UNIT 2 REACTOR WATER LEVEL AT LL-4
(MINIMUM STEAM COOLING LEVEL)

-20 ABOVE
LL-4

~30

—48 —fh | |

-50 — NN

-60

322 | S@e | 700 l 9gP | 1,120
60 200 400 600 BP@ 1000

REACTOR PRESSURE (PSIG)

NO A E

WHEN REACTOR PRESSURE 1S LESS THAN
60 PSIG, USE INDICATED LEVEL.
LL-4 IS -35 INCHES.
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INDICATED LEVEL (INCHES)
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ATTACHMENT 6 (Cont'd)
- FIGURE 19

UNIT 1 REACTOR WATER LEVEL AT LL-S
(MINIMUM ZERO INJECTION LEVEL)

-20 ABOVE

‘23322 Y

................
LTEEITFLTYL

100 ,.',‘.'n‘ HHHH |u||||||||| T "’|1’|""|"L1,,5g

328 | S@0 | 700 | S22 | 1,120
60 200 400 6009 800 1,000

REACTOR PRESSURE (PSIG)

NOTE

WHEN REACTOR PRESSURE IS LESS THAN
60 PSIC, USE INDICATED LEVEL.
LL-5 1S -50 INCHES.
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INDICATED LEVEL (INCHES)

EOP-01-UG
Attachment 6
Page 17 of 17

ATTACHMENT 6 (Cont'd)
i FIGURE 19A

UNIT 2 REACTOR WATER LEVEL AT LL-5
(MINIMUM ZERO INJECTION LEVEL)

2
-1
=20 ABOVE
LL-5
-39
- 49
-50 T
~60 — i
-7 —HHIL,
-109 l.:f“f-l-i?’::'%*':':-"?:=:}:-:il?lizézlf_iI.-_'.-;j:"._ i

00 | 300 | SBP | 790 | 9920 | 1,180
60 200 400 620 B2@ 1,000

REACTOR PRESSURE (PSIG)

WHEN REACTOR PRESSURE IS (ESS THAN
60 PSIG, USE INDICATED LEVEL.
LL-5 IS -50 INCHES.
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ATTACHMENT 10
SECONDARY CONTAINMENT TEMPERATURE AND RADIATION LIMITS

EOP-01-UG
Attachment 10
Page 2 of 4

FIGURE 20
SECONDARY CONTAINMENT AREA TEMPERATURE
TABLE 1
AREA TEMPERATURE LIMITS
PLANT PLANT STEAM LEAK INSTRUMENT MAX NORM | MAX SAFE AUTO
AREA LOCATION DETECTION NUMBER/ OPERATING | OPERATING GROUP
DESCRIPTION | CHANNEL/LOCATION WINDOW VALUE (°F) VALUE 1S0L
(NOTE 1) (°F)
N CORE N CORE PANEL XU-3 VA-T1-1603 120 175 W/A
spRAY | SPRAY ROOM
S CORE S CORE PANEL XU-3 VA-T1-1604 120 175 A
sPRAY | SPRAY ROOM
RWCU PUMP B21-XY-5949A G31-TE-NO16A
ROOM A 821-XY-59498 G31-TE-NO168
AL
RWCU PUMP 821-XY-5349A 631-TE -NO16C . o :
i ROOM B B21-XY-59498 G31-TE-NO16D
CH. A2-1
RWCU X B21-XY-5349A G31-TE-NO16E
ROOM B21-XY-59498 G31-TE -NO16F
CH. A3.]
N RHR B21-XY-55484 E11-TE-NOO9A
NRR | EQUIP ROOM CH. AB-4 17 295 N/A
PANEL XU-3 VA-T1-1601
S RHR B21-XY-59488 £11-TE-NOO9B
EQUIP ROOM CH. AS.4 175 295 N/A
S RHR PANEL XU-3 VA-T]-1602
RCIC EQUIP B21-XY-5349A £51- TE -NO23A
ROOM B21-XY-53498 £51-TE-N0238 165 295 5
CH. Al-3
HPC1 HPC1 EQUIP B21-XY-59484 £41-TE-NO30A
ROOM 821-XY-59488 £41-TE-NO308 16 4
CH. Al-1
RCIC STM B21-XY-5949A £51-TE-NO25A
TUNNEL B21-XY-59498 £51-TE -N0258 190 295 5
STEAM CH. A3-3
TUNNEL BZ]-XY-5948A £51- TE -NO25C
HPCT STM 821 -XY-53488 £51- TE -NO25D 190 29 :
TUNNEL CH. AB.]
20 FT NORTH 5211, 59484 B2i-TE-5761A
CH Al-4
20FT ™50 FT SouH B21-XY-53488 B21-TE-57638 140 200 WA
CH. Al-4
50 FT W B21-XY-59484 B21-TE-5762A
50 FT CH_A2-4 140 200 N/A
50 FT SE 821 -XY-59488 B21-TE-57648
CH. A2-4
REACTOR | MULTIPLE ANNUNC IATOR WINDOW ALARM /A 3.4, AND/OR 5
BLOG AREAS PANEL A-02 5.7 SETPOINT
REACTOR M5 1y ANNUNC TATOR WINDOW ALARM N/A 1
BLDG pIT PANEL A-06 6.7 SETPOINT
NOTE 1 MAX NORM OPERATING VALUE IS THE ANNUNCIATOR/GROUP [SOLATION SETPOINT WHERE APPLICABLE
|ogop-ox-ua I Rev. 24 ] Page 129 of 13ﬂ




EOP-01-UG
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Page 3 of 4

ATTACHMENT 10 (Cont’d)
. FIGURE 21
SECONDARY CONTAINMENT AREA DIFFERENTIAL TEMPERATURE
TABLE 2
AREA DIFFERENTIAL TEMPERATURE LIMITS
PLANT AREA PLANT STEAM LEAK MAX NORM AUTO
LOCATION DETECTION OPERATING GROUP
DESCRIPTION CHANNEL VALUE (°F) ISOL
(NOTE 1)
RWCU PUMP B21-XY-5949A
ROOM A B21-XY-59498B
CH. A4-1
RWCU PUMP B21-XY-5949A
RWCU ROOM B B21-XY-59498 45 3
CH. AS-1
RWCU HX B21-XY-5949A
ROOM B21-XY-59498
CH. A6-1
N RHR N RHR B21-XY-5948A 50 N/A
EQUIP ROOM CH. A6-4
S RHR B21-XY-59488 50 N/A
EQUIP ROOM CH. A6-4
S RHR
RCIC B21-XY-5949A
EQUIP ROOM B21-XY-59498 45 5
CH. A2-3
HPCI HPC1 B21-XY-S948A
EQUIP ROOM B21-XY-5948B 45 N/A
CH. A3-1
RCIC ST™ B21-XY-5949A 45 5
STEAM TUNNEL B21-XY-5949B
TUNNEL CH. A4-3
HPCI STM B21-XY-5948A
TUNNEL B21-XY-5948B 45 4
CH. A6-1
REACTOR MULTIPLE ANNUNCIATOR ALARM 3, 4, AND/OR 5
BLDG AREAS A-02 6-7 SETPOINT

NOTE 1

MAX NORM OPERATING VALUE IS THE ANNUNCIATOR/GROUP ISOLATION SETPOINT WHERE APPLICABLE

| oEOP-01-UG

|

Rev. 24

Page 130 of 131 |




ATTACHMENT 10

FIGURE 22

(Cont’'d)

SECONDARY CONTAINMENT AREA RADIATION

EOP-01-UG
Attachment 10
Page 4 of 4

TABLE 3
AREA RADIATION LIMITS
PLANT PLANT LOCATION ARM MAX NORM MAX SAFE
AREA DESCRIPTION CHANNEL OPERATING OPERATING
VALUE (mR/HR) VALUE (mR/HR)
N CORE N CORE SPRAY 15 200 * 7000
SPRAY ROOM
S CORE S CORE SPRAY 16 20 * 7000
SPRAY ROOM
N RHR N RHR 17 200 * 7000
ROOM
§ RHR 5 RHR 18 200 * 3000
ROOM
HPCI HPCI ROOM N/A N/A * 3000
N ACROSS 19
FROM TIP ROOM
ax DRYWELL 20
BLDG ENTRANCE 80 * 2000
20 FT DECON ROOM 22
ELEV
RAILROAD 23
DOORS
RX BLDG SAMPLE 24
50 FT STATION
ELEV 80 * 2000
RX BLDG
AIR LOCK 25
RX N OF FUEL 27 80 * 7000
BLDG STORAGE POOL
117 PT o
ELEV BETWEEN RX 28 1000 000
& FUEL POOL
CASK WASH 29 90 * 7000
AREA
RX BLDG SPENT FUEL 30 90 * 3000
80 FT ELEV COOLING SYSTEM
. CONTACT EBRC TO DETERMINE IF MAX SAFE OPERATING VALUE 1S EXCEEDED
| oEOP-01-UG | Rev. 24 | | page 131 of 131 |
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1.0 PURPOSE
The purpose of this procedure is to demonstrate that adequate SRM

Signal-To-Noise Ratio exist and to verify correct overlap of the IRM
Ranges 6 and 7.

2.0 REFERENCES

- Startup Test Instruction 6 - SRM Performance and Control Rod
Sequence, Document No. 22A2229 AJ.

- Startup Test Instruction 10-IRM Performance, Document No. 22A2229 AN,
2.3 OPT-14.3.1, In-Sequence Critical Shutdown Margin Calculation

2.4 OFH-11, Refueling

2.5 OPT-50.1, LPRM and APRM Initial Sensitivities

3.0 PREREQUISITES

The prerequisites for this PT are listed with each section.

4.0 PRECAUTIONS AND LIMITATIONS

4.1 The SRM and IRM shorting links are removed to activate the SRM
noncoincident scram until OPT-14.3.1, In-Sequence Critical Shutdown
Margin Calculation, has been satisfactorily completed. Therefore,
control rods should be insertod in reverse order when the power level
of 10° cps is reached to prevsnt a scram at 5 x 10° cps prior to
installing the shorting links.

4.2 Caution should be used when SRM shorting links are removed or
installed so that inadvertent scrams are avoided.

4.3 Independent verification is required in this PT.

5.0 SPECIAL TOOLS AND EQUIPMENT

Electronic calculator
6.0 ACCEPTANCE CRITERIA
v.1 Level 1:

6.1.1 SRMs have a count rate of 3 cps or more when fully inserted in
the core.

6.1.2 The signal to neise ratio for the SRMs is two or more.
6.2 Level 2:

6.2.1 IRM readings in Range 7 are within 8 to 12 percent of the
readings in Range 6.

OPT-50.2 Rev. 10C Page 2 of 6



7.0 c S _EXPEC

None
8.0 PROCEDURE Initials
8.1 SRM Initial Data Check

NOTE: This section should be performed within one week prior to
initial criticality.

§5.1.1 Prerequisites

8.1.1.1 OFH-11 fuel lo;ding is complete and all control
rods are fully inserted.

8:3:8.2 SRMe are osperable and fully inserted in the
core.

8.2 Procedure

8.2.1 Record date and time.

Date Time
Counts Fully Counts Fully Sigral to
Inserted Withdrawn Noise Ratio
(A) (B) (A-B)/B
SRM A
SRM B
SRM C
SRM D

6.2.2 Record the count rate for SRM A when fully inserted in
the core.

8.2.3 Verify that SRM A has a count rate of 2 3 cps when
fully inserted.

8.2.4 Move SRM A to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>