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Initial examinations were administered to seven senior reactor operator (SRO) 
instant candidates and one senior reactor upgrade candidate. Two ihdividuals 
failed the operating portion of the examination. The written exam was declared 
invalid by the NRC and a revised written exam was administered to all eight of 
the candidates. All eight SRO candidates passed the revised written exam. 
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DETAILS 

TYPE OF EXAMINATIONS: Initial 

EXAMINATION RESULTS: 

SRO 
Pass/Fail 

Written 8/0 

Simulator 6/2 

Walk-through 7/1 

Overall 6/2 

1.0 PERSONNEL CONTACTED ON SITE 

NRC Personnel: 

F. P. Bonnett, Senior Operations Engineer 
B. Hughes, Senior Operations Engineer 
Kerry J. Ihnen, Operations Engineer 
William Hemming, EG&G 
Frank Victor, Sonalysts 

PSE&G Company Personnel: 

J. Lloyd, Principal Training Supervisor 
K. Moore, Training Instructor 
V. Polizzi, Operations Manager 
G. Mecchi, Principal Trainer 
A. Orticelle, Manager, Nuclear Training 
L. Curran, Jr., Operations Engineer 
C. Bersak, Senior Nuclear Instructor 
M. Kafantaris, Nuclear Shift Supervisor 

2.0 PREEXAMINATION ACTIVITIES: 

, I TOTAL 
I Pass/Fail 
I 
I 8/0 

6/2 

7/1 

6/2 

The reference material requested for this examination was received in a 
timely manner by both the NRC and the NRC contractors. Prior to the 
administration of the written examination, licensee personnel reviewed the 
written examination with the chief examiner on two occasions, May 24, 1991, 
and June 6, 1991. The licensee reviewers signed security agreements 
prior to commencing the review. The examinations were reviewed for 
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technical accuracy and clarity. Licensee comments were incorporated as 
deemed appropriate by the Chief Examiner; this included the deletion of 
six questions and enhancing several other questions. In particular, the 
comments were very positive in the administrative areas. There was 
disagreement in the area of emergency procedure required knowledge on this 
original written exam. In the area of Abnormal Procedures, it was stated 
that updating of the Abnormal Procedure lesson plans was not cost effective 
since the plant was in the process of changing these procedures. 

Three weeks prior to the examination, the NRC dry ran the simulator 
scenarios planned for the upcoming examination. Licensee personnel 
operating the simulator signed preexamination security agreements prior 
to reviewing and dry-running the scenarios. Minor enhancements were made 
to ensure valid simulator examinations. 

3.0 WRITTEN EXAMINATION: 

The written examination was administered the week of June 24, 1991. 
was clear upon initial grading that this was a difficult examination. 
and facility detailed review began at that time. 

It 
NRC 

In a letter dated June 28, 1991, the facility commented upon the written 
examination administered by the NRC the week of June 24, 1991, and noted 
that the content was more suitable to an examination where reference 
materials are available and expected to be used,. such as a licensed 
operator requalification examination. 

The NRC extensively reviewed this written examination and noted that, while 
it met all aspects of the Examiner Standards, a large number of the questions 
appeared to require procedure memorization or use of procedures. The use 
of open reference material is not allowed on an initial licensed operator 
written examination. Upon further review of the exam the NRC concluded 
that the combination of procedure focused questions and questions requiring 
a too detailed level of knowledge resulted in an exam that was not an 
objective measure of SRO required knowledge level. For this reason, the 
exam was considered to be an invalid measurement of what the candidates 
knew in the area of required SRO knowledge. 

4.0 OPERATING EXAMINATION 

Provided below are some weaknesses identified from the grading of the 
operating examination. This information is being provided to assist in 
upgrading initial and requalification training programs. No licensee 
response to these items is required. 

In some cases, the operators did not utilize all available indications for 
equipment status. In one case, an operator used only the bezel run light 
to determine and report that a Residual Heat Removal pump was operating, 
even though the bus powering the pump was dead, and no amps were indicating 



4 

on the meter next to the run light. The senior operator did not look up 
from the procedure he was using to direct the activities of the operators. 
This reduced his ability to maintain a comprehensive overview of plant 
conditions. 

In several cases, the operators did not maintain an operationally 
orientated perspective during routine plant operations. For example, when 
required to reduce power by forty percent in' less than an hour, they would 
use rates of ten percent an hour. When equipment was reported as not 
.starting as required, such as the turbine driven auxiliary feed pump, the 
operators did not attempt a local start of the equipment. 

5.0 REPLACEMENT WRITTEN EXAMINATION 

A second written examination was prepared by the NRC Regional staff to 
replace the written examination that was invalidated. This examination 
was a 100 question multiple-choice test. The reference materials used 
were those that were supplied for the original examination. The facility 
sent updated Administrative, Departmental, and Operations Directive 
procedures that were al.so utilized. This examination was extensively 
reviewed by the NRC to ensure that the problems encountered during the 
first examination were alleviated. Prior to the administration of the 
written examination, licensee personnel reviewed the written examination 
with the Chief Examiner for technical accuracy and clarity. The licensee 
reviewers signed security agreements prior to commencing the review. The 
review resulted in changing three questions and enhancing several other 
questions. There were no disagreements in the area of required knowledge 
of emergency, abnormal, or operating procedures. At the conclusion of the 
review, the reviewers commented that the examination was a fair and 
challenging test within the knowledge level required for SROs. 

The written examination was administered to the candidates on 
September 18, 1991, in accordance with the Examiner Standards NUREG-1021, 
Revision 6. The facility submitted post-examination comments with 
technical bases for answer key changes to two questions (Attachment 6). 
These requests were reviewed, and the answer key was changed accordingly. 

The licensee 1 s post-examination comments for Question 1 stated that On
The-Spot-Changes (OTSC) can only be made to Implementing Procedures and 
not to Station Administrative Procedures. The Chief Examiner reviewed the 
document (NC.NA-AP.ZZ-0032(0), 11 Preparation, Review and Approval of 
Procedures 11

) supporting this statement and agreed that OTSCs could not be 
made to Station Administrative Procedures. The licens~e also stated that 
Emergency Operating Procedures (EDP) are implementing procedures; however, 
further review of station documents which govern the maintenance of the 
EOPs do not support the use of OTSCs to this class of procedures. The 
conflicts regarding EOPs and changes to them are discussed below. 
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The two general types of procedures used at Salem are Administrative and 
Implementing Procedures. Implementing procedures depict specific steps 
to perform work such as equipment calibration, surveillance tests and 
equipment operation. EOPs are carefully planned strategies directing 
actions necessary to mitigate the consequences of transients and accidents 
that cause plant parameters to exceed Reactor Protection System and 
Emergency Safeguard Feature setpoints and other technical limits. In a 
discussion with the licensee, its management' stated that EOPs are classified 
as Implementing Procedures, but agreed that the definitions of EOPs and 
Implementing Procedures differed. 

The maintenance of Emergency Procedures is covered under a specific 
Administrative Directive (AD-44, 11 Emergency/Abnormal Operating Procedure 
Program 11

) that outlines specific requirements for making changes to the 
EOPs. The Directive does not specify a process for implementing OTSCs to 
the EOPs in the same way the OTSCs are not specified for Administrative
Procedures. The Directive does direct that all changes to EOPs be 
requested, and that the final review, approval, and issuance of the 
change be done per NC.NA-AP.ZZ-0032(Q) 11 Preparation, Review and Approval 
of Procedures. 11 The licensee stated that changes to the EOPs are not 
intended to be handled in a similar manner as normal operating procedures 
due to their importance to safety. The licensee also stated that OTSCs 
are not the appropriate methodology to make changes to the EOPs and that 
they have never utilized that process in the past. The licensee agreed to 
take action to clarify the emergency procedure change process to 
state that on-the-spot procedure changes are not to be made to the 
EOPs. This is Unresolved Item Number 91-11-01. 

6.0 REGION I OFFICE EXIT MEETING OF JULY 26, 1991 

Attendance 

NRC Personnel 

M. Hodges, Director, Division of Reactor Safety, RI 
L. Bettenhausen, Chief, Operations Branch, DRS, RI 
R. Gallo, Chief, Operating Branch, NRR 
R. Blough, Chief, Reactor Projects Branch 2, RI 
P. Eselgroth, Chief, PWR Section, Operations Branch, DRS, RI 

PSE&G Personnel 

C. Munzenmaier, Gen. Manager, Nuclear Services 
A. Orticelle, Manager Nuclear Training 
J. Lloyd, Principal Training Supervisor 
W. Grau, Nuclear Licensing Engineer 
L. Curran, Operating Engineer 
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Summary of NRC and Licensee Comments 

The facility licensee attended an exit meeting on July 26, 1991, at the 
Region I office. At the exit meeting, the facility noted their concern 
expressed in the letter to the NRC dated June 28, 1991, referred to in 
Section 3.0 of this report. In particular, the facility considered that 
the written examination the NRC administered the week of June 24, 1991, 
was more suitable to an examination where reference materials are 
available and expected to be used, such as a licensed operator 
requalification examination. 

The exam administered the week of June 24th and its associated answer key 
were reviewed with the facility prior to the exam, under written security 
agreements, for accuracy and confirmation that the knowledge level of the 
exam was required knowledge of SROs. At the July 26th exit meeting, the 
NRC questioned why the facility concerns about the level of detailed 
knowledge called for by the written exam had not been raised by the 
facility reviewers as an issue for facility management to resolve with the 
NRC prior to administration of the exam. The facility stated that the 
reviewers informed facility management after the exam that they felt they 
could not communicate their concerns without breaching the security 
agreement. The NRC pointed out at the July 26th exit meeting that 
reviewers can communicate the following types of concerns to facility 
management prior to an exam being given without breaching their written 
security agreements pertaining to the specific content of an exam: 

• Overall concerns about answer key accuracy without getting into any 
specific cases. 

• Overall concerns that an exam requires a memory based knowledge 
level beyond that expected of the license level (e.g., SRO). 

• Concerns about questions being written in a tricky or misleading 
manner. 

However, initial efforts should be made by the facility reviewers to express 
and/or resolve all concerns and conflicts with the chief examiner during 
the examination review. Facility management personnel who are not covered 
by the security agreement should not become involved with the examination 
until the facility reviewers have exhausted their efforts with the chief 
examiner and his/her management. Otherwise, the examination could be 
perceived as being compromised and thereby invalidated. 

At the exit meeting, the NRC noted that some areas of weakness that had 
appeared during the pre-NRC exam audit that the facility had performed 
were similar to those which appeared on portions of the original NRC 
administered written exam. The NRC questioned the facility about the 
training that the candidates had received before and after the audit exam 
administered by the facility. The facility discussed the training that 
had been given to the eight SRO candidates prior to the NRC exam. The 
facility made a presentation, at the exit meeting, on pre-audit and 
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post-audit training conducted and noted that they were very confident in 
the readiness of the operator candidates prior to their taking the written 
exam the week of June 24, 1991. A copy of the facility 1 s presentation 
handout is attached (Attachment 4). 

Subsequent to this meeting, Region I management in consultation with 
management of the office of Nuclear Reactor Regulation, decided to 
invalidate the written examination of June 25, 1991, and administer a 
written examination prepared by a different examination team. 



ATTACHMENT 1 

WRITTEN EXAM AND ANSWER KEY 
(JUNE 24,1991) 

U. S. NUCLEAR REGULATORY COMMISSION 
SITE SPECIFIC EXAMINATION 

SENIOR OPERATOR LICENSE 
REGION 1 

CANDIDATE'S NAME: 

FACILITY: Salem 1 & 2 
~~~~~~~~~~~~~~~-

REACTOR TYPE: PWR-WEC4 
~~~~~~~~~~~~~~~-

DATE.ADMINISTERED: _9_1~/_0_6~/2_4~~~~~~~~~~-

INSTRUCTIONS TO CANDIDATE: 

Use the answer sheets provided to .. document your answers. Staple this cover 
sheet on top of the answer sheets. Points for each question are indicated in 
parentheses after the question. The passing grade requires a final grade of 
at least 80%. Examination papers will be picked up four (4) hours after the 
examination starts. 

TEST VALUE 

100.00 

CANDIDATE'S 
SCORE 

FINAL GRADE 

~ 0 

% TOTALS 

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

Candidate's Signature 
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NRC RULES AND GUIDELINES FOR. LICENSE EXAMINATIONS 

During the administration of this examination the following rules apply: 

1. Cheating on the examination means an automatic denial of your application 
and could result.in more severe penalties. 

2. After the examination has been completed, you must 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. This must be 
done after you complete the examination. 

' 

3. Restroom trips are to be limited and only one applicant at a time may 
leave. You must avoid all contacts with anyone outside the examination 
room to avoid even the appearance or possibility of cheating. 

4. Use black ink or dark pencil ONLY to facilitate legible reproductions. 

5. Print your name in the blank provided in the upper right-hand corner of 
the examination cover sheet and each answer sheet. 

6. Mark your answers on the answer sheet provided. USE ONLY THE PAPER PROVIDED 
AN'D DO NOT WRITE ON THE BACK SIDE OF THE PAGE. 

7. Before you turn in your examination, consecutively number each answer sheet, 
including any additional pages inserted when writing your answers on the 
examination question page. 

8. Use abbreviations only if they are commonly used in facility literature. 
Avoid using symbols such as < or > signs to avoid a simple transposition 
error resulting in an incorrect answer. Write it out. 

9. The point value for each question -is indicated in parentheses after 
question. 

10. Show all calculations, methods, or assumptions used to obtain an answer to 
any short answer questions. 

11. Partial credit may be given except on multiple choice questions. Therefore, 
ANSWER ALL PARTS OF THE QUESTION AND DO NOT LEAVE ANY ANSWER BLANK. 

12. Proportionai grading will be applied. Any additional wrong information 
that is provided may count against you. For example, if a question is 
worth one point and asks for four responses, each of which is worth 0.25 
points, and you give five responses, each of your responses will be worth 
0.20 points. If one of your five responses is incorrect, 0.20 will be 
deducted and your total credit for that question will be 0.80 instead of 
1.00 even though you got the four correct answers. 

13. If the intent of a question is unclear, ask questions of the examiner only. 
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14. When turning in your examination, assemble the completed examination with 
examination questions, examination aids and answer sheets. ·In addition, 
turn in all scrap paper. 

15. Ensure all information you wish to have evaluated as part of your answer is 
on your answer sheet. Scrap paper will be disposed of immediately following 
the examination. 

16. To pass the examination, you must achieve a grade of 80% or greater. 

17. There is a time limit of four (4) hours for completion of the examination. 

18. When you are done and have turned in your examination, leave the examination 
area (EXAMINER WILL DEFINE THE AREA). If you are found in this area while 
the examination is still in progress, your license may be denied or revoked. 
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QUESTION: 001 (1.00) 

In accordance with Administrative Procedure 24, RADIOLOGICAL PROTECTION 
PROGRAM, which one of the below may substitute continuous coverage by 
Radiation Protection personnel in lieu of an RWP for situations 
requiring immediate access into a radiologically controlled area. 

a. Radiation Protection Engineer. 

b. Job Supervisor. 

c. RP/CH Manager. 

d. Shift Supervisor. 
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QUESTION: 003 (1.00) 

Unit 1 is operating at 100% power when an inadvertent reactor trip 
occurs. The General Manager has approved the entire post trip review 
package. In accordance with AD-16, POST REACTOR TRIP/SAFETY INJECTION 
REVIEW, which ONE of the below has responsibility to verify completion 
and effectiveness of corrective actions required prior to startup? 

a. Senior Nuclear Shift Supervisor. 

b. Operations Engineer. 

c. Operations Manager. 

d. Station Operations Review Committee (SORC). 

/ 
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QUESTION: 004 (1.00) 

In accordance with AP-15, Safety Tagging Program, which ONE of the below 
may authorize any additions to the APPROVED TAGGING LIST? 

a. Senior Nuclear Shift Supervisor. 

b. Operations Engineer. 

c. Operations Manager. 

d. Department Manager. 
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QUESTION: 007 (1.00) 

Unit 1 is in refueling. A full 5 gallon container of paint thinner is 
sitting in the general area of the 11 RHR pump room and was brought into 
the building 2 days ago. The area is roped off with posted danger signs 
indicating the area is being painted by a contractor. Which ONE of the 
below is corre·ct concerning the container in accordance with AP-25, FIRE 
PROTECTION PROGRAM? 

a. The container is authorized providing it has been in the 
building less than 7 days. 

b. The container must be removed immediately as it exceeds the 
limits placed on amount of F~BLE liquids allowed. 

c. The container must be removed immediately as it exceeds the 
limits placed on amount of COMBUSTIBLE liquids allowed. 

d. The area is not posted as being hazardous per NFPA 30 .. 
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QUESTION: 008 (i.OO) 

In accordance with AD-37, Key Control, the Key Control Coordinator must 
audit the key control program at certain intervals and report any 
discrepancies found. Which ONE of the below is the correct audit 
interval AND person who receives the report of discrepancies ,found? 

a. Audit monthly, report goes to Senior Nuclear Shift Supervisor. 

b. Audit monthly, report goes to Operations Manager. 

c. Audit quarterly, report goes to Operations Manager. 

d. Audit quarterly, report goes to Senior Nuclear Shift Supervisor. 
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QUESTION: 009 (1.00) 

In order to carry out all steps within the EOPs, special tools, ladders 
and kits required to perform certain EOP steps are located at strategic 
locations throughout the plant. In accordance with AD-44, EOP Program 
Maintenance, which ONE of the below is the correct frequency µsed by 
Salem to insure these tools, ladders and kits are where they are 
supposed to be when needed? 

a. They are inventoried once per shift. 

b. They are inventoried once per month. 

c. They are inventoried once per quarter. 

d. A minimum of 25% are inventoried once per month, all must be 
inventoried once per quarter. 
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QUESTION: 010 (l.00) 

Unit 2 is starting up with reactor power at 3% and the turbine being 
prepared to roll with steam. Unit 1 trips on low RCS pressure and is 
diagnosed with a S/G tube rupture of between 300-400 GPM. Which ONE of 
the below actions is correct for Unit 2 in accordance with OP-47, 
Operating With An Emergency On One Unit? ' 

a. Place the unit in Hot Standby with alJ rod banks inserted. 

b. Place the unit in Hot Standby with all control banks inserted. 

c. Stabilize and maintain current conditions. 

d. Senior Nuclear Shift Supervisor evaluates situation and directs 
Unit 2 accordingly. 
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QUESTION: 011 (1.00) 

With an electrical job in progress, a worker must operate a piece of 
electrical equipment that he placed a yellow tag on. The equipment is 
NOT short-circuited and grounded. At the scene, the worker discovers a 
red tag placed with his yellow tag. In accordance with AP-15, Safety 
Tagging Program, which ONE of the actions below is correct for the 
situation? 

a. The worker named on the yellow tag may operate the equipment as 
needed for his work only without restriction. 

b. The worker named on the yellow tag may operate the equipment as 
needed for his work after gaining consent of the red tag owner. 

c. With no short-circuit and ground, the worker must wait for the 
red tag to be cleared. 

d. Regardless of the situation, a red tag always overrides a yellow 
tag, the worker cannot continue under any conditions. 
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QUESTION: 012 (1.00) 

As Senior Nuclear Shift Supervisor, a mechanic approaches you and 
explains that a Worker's Blocking Tag must be placed allowing 
intermittent operation of the equipment he is to work on. The 
mechanic's problem is that a Worker's Blocking Tag is already in place 
where his needs to be installed. In accordance with AP-15, Safety 
Tagging Program, which ONE of the below is the directions you can give 
to the mechanic? 

a. The mechanic's tag may be placed with the first tag providing 
consent of the owner of the first tag is gained. 

b. The mechanic must initiate a GROUP TAGGING REQUEST AND RELEASE 
AUTHORIZATION to incorporate his blocking tag with the first as 
a group tagging. 

c. The mechanic's tag can be install with Senior Nuclear Shift 
Supervisor's approval providing the other owner is notified. 

d. The mechanic's work must wait for the first tag to be removed. 



SENIOR REACTOR OPERATOR Page 16 

QUESTION: 013 (1.00) 

The NCO is running the 21 Reactor Coolant Pump for maintenance testing. 
The following is the history of the runs to present. 

Time outcome 
-------

10:00 AM Pump started, then stopped after 5 
minutes. 

10:32 AM Pump started, then stopped after 10 
minutes. 

11:05 AM Pump started, then stopped after 10 
minutes. 

In accordance with OD-3, Large Motor Starting Criteria, which ONE of the 
following is the EARLIEST correct time when the 21 RCP may be started 
again? 

a. 11:45 AM 

b. 12:00 AM 

c. 12:15 PM 

d. 1:00 PM 
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QUESTION: 014 (1.00) 

A 120 volt circuit breaker has failed to -close on demand. Which ONE of 
the following is the correct action to be taken in accordance with OD-6, 
Circuit Breaker Reclosure Policy Following a Trip? 

a. Immediate attempts to close the breaker may be performed with 
Senior Nuclear Shift Supervisor's concurrence. 

b. Immediate attempts to close the breaker may be performed with 
Operating Engineer's concurrence. 

c. Before attempting to close, the breaker must be investigated by 
the duty Controls Supervisor or Technician. 

d. No specific action is required by the procedure, investigating 
no close situations applies only to 480 volt or larger breakers. 
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QUESTION: 015 {l.00) 

A motor operated valve indicated as safety related has been repaired and 
is ready to be returned to service. No functional testing is indicated 
by the work order and nothing can be found for the valve in the 
Inservice Inspection Program {ISI). Which ONE of the below constitutes 
a correct functional test of this valve before it can be returned to 
service in accordance with OD-10, Removal And Return Of Safety Related 
Equipment To An Operable Status? 

a. The valve must completely stroke once to demonstrate 
operability. 

b. The valve must completely stroke twice to demonstrate 
operability. 

c. The functional test will be as directed by the Operating 
Engineer. 

· d. No functional test is required. 
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QUESTION: 016 (1.00) 

On an electrical schematic for a breaker control circuit, relays are 
indicated by a circle with. the relay number and function letter 
indicated inside the circle. Which ONE of the below is the correct 
relay number/function letter combination for anti-pumping re1ay 52 in a 
breaker control circuit? 

a. 52 

TC 

b. 52 

y 

c. 52 

x 

d. 52 

SM 
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QUESTION: 017 (1.00) 

Unit 2 has just tripped from 75% power with core burnup at 1000 MWD/MTU. 
The control rods were at 154 steps on Bank D, the boron concentration 
remains constant during the event at 1200 ppm, and temperature is being 
controlled at 547 F. Using the Reactor Engineering Manual provided, 
Which ONE of the below is the actual margin (PCM) by which the reactor 
is shut down? 

a. 4400 pcm 

b. 4750 pcm 

c. 5100 pcm 

d. 6850 pcm 
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QUESTION: 018 (1.00) 

unit 2 is operating at 60% power. A minor water leak develops nearby 
which sprays water and shorts out the motor on 2CC117 (RCP Coolant Water 
Inlet Valve), causing only that valve to go shut. Which ONE of the 
below is the correct action that applies to this situation. 

a. The pump(s) must be stopped within 5 minutes or if the motor 
bearing temperature reaches 175 degrees. 

b. The pump(s) may run indefinitely providing the motor bearing 
temperature does not exceed 175 degrees. 

c. The pump(s) must be stopped within 1 minute or the pump bearing 
temperature exceeds 200 degrees. 

d. The pump(s) may run indefinitely providing pump radial bearing 
temperature does not exceed 200 degrees. 
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QUESTION: 019 (1.00) 
' 

Which ONE of the below is correct concerning the starting of a RCP? 

a. Within any 1 hour period, the number of starts cannot exceed 2. 

b. Number 1 seal leakoff flow must be GREATER THAN 0.5 gpm. 

c. Maintain RCS pressure as close as possible to 225 psig to 
prevent POPS actuation. 

d. The sum of controlled leakage from all RCP seals shall not 
exceed 40 gpm. 
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QUESTION: 020 (1.00) 

unit 2 is operating at 55% power. 23 Charging Pump is in service with 
22 Charging Pump tagged out to replace a pump bearing. The primary EO 
is sent to tag out 11 Charging Pump and inadvertently tags out 21 
Charging Pump. ·When the EO returns to the Control Room with, the 
paperwork, Unit 1 Desk NCO realizes the error and notifies the Unit 2 
NCO. Which ONE of the following actions must be taken on Unit 2 
in r~sponse to this situation? 

a. Restore an inoperable Charging Pump within 72 hours or be in Hot 
· Shutdown within 12 hours. 

b .. Restore an inoperable Charging Pump within 48 hours or place the 
plant in Hot Standby within 12 hours. 

c. Restore an inoperable Charging Pump within 1 hour or initiate 
action to place the Unit in at least Hot standby within the next 
6 hours. 

d. Restore both Charging Pumps within 72 hours or be in at least 
Hot Standby in the next 6 hours. 
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QUESTION: 021 (1.00) 

From 100% power Unit 2 tripped on SI. Concurrent with the SI, 4160 volt 
bus 2H experienced an undervoltage condition •. All safety related vital 
bus loads start, all diesel generators have started and diesel generator 
2A has loaded onto vital bus 2A. 2 minutes later without having reset 
SI, 4160 volt bus 2B experiences an undervoltage condition. 'which ONE 
of the below is the correct concerning the response of the SEC to this 
event. 

a. The SEC bus 2B will shift from Mode I to Mode IV. 

b. The SECs for all busses will shift from Mode I to Mode III. 

c. The SECs for all busses will shift from Mode I to Mode IV. 

d. The SEC for bus 2B will shift from Mode I to Mode III. 
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QUESTION: 022 (1.00) 

Unit 2 has experienced an inadvertent safety injection from 100%. 10 
minutes later, the SRO is in EOP-TRIP-3, SAFETY INJECTION TERMINATION, 
Step 4 (CS pump stop criteria). At this time, all off-site power is 
lost. Which ONE of the below is the correct SEC response to, this event 
given the current plant conditions? 

a. SECs will shift from Mode I to Mode III. 

b. SECs will shift from Mode I to Mode IV. 

c. SECs will strip ECCS loads and resequence under Mode II. 

d. SECs will strip ECCS loads and resequence under Mode I. 
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QUESTION: 023 (1.00) 

It is 0510 on 6/13/91 and Unit 2 is presently at 45% power. 
Considering the AFD penalty history below, at what date and 
time may power be increased above 50%. Assume no further 
deviation outside the band after 0510 on 6/13/91. 

Date Time out Time In Power 

6/13/91 0348 0510 45% 

6/12/91 1757 1840 62% 

6/12/91 0510 0518 87% 

a. 1821 on 6/13 

b. 1841 on 6/13 

c. 0410 on 6/14 

d. 0510 on 6/14 
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QUESTION: 024 ( 1. 00) 

Parameter "X" is designed with three channels of indication using a 2 
out of 3 logic trip coincidence. To perform in-service testing on one 
channel, the channel being tested is placed in a tripped _condition. 
Which ONE of the below is the reactor trip coincidence while this 
channel is being tested? 

a. 1 out of 1 

b. 1 out of 2 

c. 2 out of 2 

d. 2 out of 3 
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QUESTION: 026 (1.00) 

In an accident situation, Which ONE of the following combinations will 
provide sufficient heat removal to prevent containment from exceeding 
design temperature and pressure? 

a. 3 containment fan coil units with proper service water flow. 

b. 4 containment fan coil units with proper service water flow. 

c. 1 containment spray pump and 3 containment fan coil units. 

d. 1 containment spray pump and 2 containment fan coil units. 



SENIOR REACTOR OPERATOR 

QUESTION: 027 {l.00) 

Unit 2 is on line at 100% power. The 23 steam.generator level 
indicators read as follows: 

1. LT-517 - 66% 
2. LT-518 - 68% 
3. LT-519 - 68% 
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Which ONE of the following describes all the correct actions that will 
result given the current conditions? 

a. All feedwater control valves will rapid close until S/G level 
decreases. 

b. Both feedwater pumps trip, feedwater control valves rapid close 
and the turbine will trip on P-14 causing a reactor trip. 

c. Both feedwater pumps will trip and the turbine will trip on P-14 
causing a reactor trip. 

d. Both feedwater pumps trip, feedwater control valves will rapid 
close and AMSAC will trip the turbine causing a reactor trip. 



SENIOR REACTOR OPERATOR Page 31 

QUESTION: 028 (1.00) 

Complete the following statement with the correct choice in accordance 
with Salem Technical Specifications. 

In regards to the Auxiliary Feedwater System, the minimum am9unt of 
water allowed in the Auxiliary Feed Storage Tank is: 

a. that amount needed to maintain a eigpt hour cooldown with loss 
of offsite power. 

b. 150,000 gallons. 

c. that amount needed to maintain hot standby for eight hours with 
loss of offsite power. 

d. that amount needed to restore narrow range level to one steam 
generator and maintain it for eight hours with loss of offsite 
power. 
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QUESTION: 029 {l.00) 

In regards to ATWS Mitigation System Actuation Circuitry {AMSAC)~ 
Westinghouse studies have shown plants can meet acceptance criteria 
{<3200 psig) if certain stipulations are satisfied. Which ONE of the 
below is a correct stipulation? 

a. Trip the main turbine within 30 seconds and initiate Auxiliary 
Feedwater within 30 seconds. 

b. Trip the main turbine within 30 seconds and initiate Auxiliary 
Feedwater within 60 seconds. 

c. Trip the main turbine within 60 seconds and initiate Auxiliary 
Feedwater within 60 seconds. 

d. Trip the main turbine within 60 seconds and initiate Auxiliary 
Feedwater withiti 30 seconds 
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QUESTION: 030 (1.00) 

With the oxygen analyzer out of service, Chemistry reports the grab 
sample indicates 2.6% oxygen content in the waste gas decay tanks and 
they were unable to determine the hydrogen concentration. Which ONE of 
the below is the correct assumption concerning hydrogen concentration? 

Hydrogen must be assumed to be: 

a. 2% as long as oxygen remains below 451:-0 • 

. b. 4% as long as oxygen remains below 451:-0 • 

c. 2% regardless of oxygen concentration. 

d. 4% regardless of oxygen concentration. 
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QUESTION: 031 (1.00) 

The surveillance requirements of T.S. 3/4.11.1, Liquid Effluents, 
addresses a liquid release type called "continuous release". Which ONE 
of the below meets the requirements of a continuous release? 

A continuous release is the discharge of liquid wastes: 

a. from a system that has a continuous lnput during the release. 

b. that maintains GREATER THAN 90% of calculated flow. 

c. that is not interrupted for GREATER THAN 1 hour. 

d. using a non-discrete flow rate over a discrete period of time. 
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QUESTION: 033 ( 1. 00) 

Unit 2 is in Mode 6 with the reactor coolant loops drained to the 
centerline of the piping. Which ONE of the below systems is still 
flooded? 

a. Letdown. 

b. Pressurizer Spray. 

c. SI/RHR Cold Leg Injection. 

d. Pressurizer surge line. 

Page 36 



SENIOR REACTOR OPERATOR Page 37 

QUESTION: 034 (1.00) 

5 minutes ago, Unit 1 experienced a LOCA. Safety Injection successfully 
initiated and all safeguards equipment is operating as designed except 
for train "A" of RHR. RCS pressure has st~bilized at 100 psig. Which 
ONE of the following statements is correct in regards to ECCS operation 
under the given conditions? 

a. Total injection flow is 5700 gpm. 

b. Total injection flow for train "B" ECCS is 6800 gpm. 

c. Accumulators have injected their entire contents. 

d. Only partial accumulator injection has occurred on the non-break 
loops. 
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QUESTION: 035 (1.00) 

Unit 2 is operating at 75% power and escalating at 3%/hour 
following an outage of 3 days. While taking log readings, the Board NCO 
notices that 2SJ-69 (RWST Suction Valve) is in the closed position. All 
attempts to open the valve from the Control Room fail. 

Which ONE of the following is the correct action for the given 
situation? 

a. Open the valve within 1 hour or be in Hot Standby within the 
next 6 hours. 

b. Open the valve within 72 hours or be in Hot Shutdown within the 
next 12 hours. 

c. Open the valve within 1 hour or be in Hot Shutdown within the 
next 12 hours 

d. The valve may remain closed providing the other ECCS equipment 
is demonstrated operable within 2 hours. 
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QUESTION: 036 (1.00) 

Unit 2 is being cooled down to enter a refueling outage. Plant 
conditions are presently: 

Mode 4 
Pressure 
Temperature 

350 psig 
340F 
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Prior to continuing the cooldown, a POPS Channel Operability Test was 
conducted on 2PR1 and 2PR2. 2PR1 tested satisfactory and 2PR2 opened as 
required when the test was initiated. However, when the test key was 
returned to the normal position and the Off pushbutton was depressed, it 
did not energize and 2PR2 could not be closed. 

Which ONE of the following is the correct action with regards to 
continuation Mode 5 with the current failure? 

. a. Mode 4 must be maintained until the valve is restored to 
operability. 

b. Vent the RCS through a 3.14 square inch vent and continue to 
Mode 5. 

c. Continuation to Mode 5 may continue without interruption. 

d. Remain in Mode 4, re-demonstrate the other valve operable within 
2 hours, then continue to Mode 5. 
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QUESTION: 037 (1.00) 

Which ONE of the below combinations of pressure channels will create a 
_situation where BOTH PORVs are disabled-from opening? 

a. Channel III has failed low and is selected as the alarm channel. 

b. Channel IV has failed low and is selected as the alarm channel. 

c. Channel IV has failed low and Channel III is-selected as the 
control Channel. 

d. Channel III has failed low and Channel IV is selected as the 
control channel. 
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QUESTION: 038 (1.00) 

Which ONE of the following combinations of pressure channels will create 
the quickest developing pressure transient? 

a. Channel I failing high, Channel I selected for control. 

b. Channel II failing high, Channel I selected for control. 

c. Channel I failing high, Channel III selected for control. 

d. Channel IV failing high, Channel IV selected for control. 
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QUESTION: 039 (1.00) 

Unit 1 is cooling down to cold shutdown. During the cooldown, 
pressurizer level control is left in automatic. Which ONE of the below 
is correct concerning pressurizer level during the cooldown? 

Indicated pressurizer level will: 

a. decrease while actual level decreases as the cooldown 
progresses. 

b. remain the same while actual pressurizer level decreases as the 
cooldown progresses. 

c. remain the same while actual pressurizer level increases as the 
cooldown progresses. 

d. increase as actual pressurizer level remains the same as the 
cooldown progresses. 
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QUESTION: 040 (1.00) 

A large steam break inside containment has occurred on Unit 1 creating 
adverse containment conditions. Simultaneous to the steam leak, 
pressurizer level Channel 459 has developed a leak in the reference leg. 
Which ONE of the following is the correct relationship of indicated 
pressurizer level when compared to actual pressurizer level for the 
given conditions? 

In the above conditions, when compared to actual pressurizer level, 
indicated pressurizer level will read ... 

459 460 461 

a. LOW LOW LOW 

b. HIGH LOW LOW 

c. HIGH HIGH HIGH 

d. LOW HIGH HIGH 
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QUESTION: 041 (1.00) 

During a ramp down from 100% power, NI channel 41 failed low and all 
appropriate bistables were tripped. Unit 1 is now stable at 5% power 
with the turbine off-line. 

One pressurizer spray valve sticks open causing RCS pressure to 
decrease. The NCO's actions stop the transient at 1825 psig and the NCO 
quickly reports no reactor trip has occurred., Which ONE of the 
following is correct concerning the lack of a reactor trip? 

a. The OP delta T bistable were not tripped on the failed NI 
channel 

b. One turbine impulse chamber pressure channel has failed high. 

c. One of the inservice NI channels has failed low. 

d. The reactor trip system reacted normally for the stated plant 
conditions. 
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QUESTION: 042 (1.00) 

The Reactor Core Safety Curve (T.S. Figure 2.1-1) can be roughly divided 
into a left and right sides. Which ONE of the below correctly states 
the basis for the two sides of the curve? 

LEFT SIDE RIGHT SIDE 

a. T-avg < OT Delta T DNBR > 1. 3 

b. T-hot < saturation T-avg < OT Delta T 

c •. T-hot < saturation DNBR > 1.3 

d. DNBR > 1. 3 T-hot < saturation 
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QUESTION: 043 ( 1. 00) 

Unit 1 has a licensed NCO and an NCO under instruction. The trainee 
discovers delta-T can be used to determine reactor power. The licensed 
NCO explains this feature is incorporated in the Reactor Protection 
System design philosophy. Which ONE of the below is the correct design 
philosophy for the observation made by the trainee? 

a. Redundancy 

b. Independence 

c. Diversification 

d. Fail Safe 
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QUESTION: 044 (1.00) 

Unit 2 is shutdown preparing for a refueling outage. The Containment 
Iodine Removal System (CIRS) fans are operating in preparation for 
containment entry. An inadvertent SI occurs and one minute later, 
during equipment verification, the NCO reports the CIRS fans are both 
operating .. Which ONE of the below is the correct explanation for why 
the CIRS fans are still operating? 

a. This is normal operation for the situation. 

b. Both trains of SI failed to shutdown the fans. 

c. Both trains of SEC failed to shutdown the fans. 

d. The fans will stop when the SEC sequencer reaches the end. 
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QUESTION: 045 (1.00) 

6 hours ago, Unit 1 experienced a large LOCA. All safeguards equipment 
is operating as designed and containment pressure is currently 21 psia. 
Chemistry reports Hydrogen concentration in containment measures 2.3% by 
volume as of 5 minutes ago. Which ONE of the below is the correct 
action to be taken based on the current situation in regards to hydrogen 
recombiner use? 

a. One hydrogen recombiner must be started up immediately. 

b. No immediate action, one hydrogen recombiner will-be started up 
in approximately 18 hours. 

c. No immediate action, two hydrogen recombiners must be started up 
in approximately 18 hours. 

d. No immediate action, one hydrogen recombiner must be started up 
immediately if hydrogen concentration exceeds 2.5% by volume. 
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QUESTION: 046 (1.00) 

While taking readings, Unit 1 NCO notices a flashing blue light on 
diesel generator lA control board bezel. Which ONE of the below is the 
cause of this flashing light? 

a. The generator load switch has been placed in the MANUAL 
position. 

' 
b. The panel is indicating a generator FAIL TO START 

c. The diesel generator lockout switch is in the LOCKOUT position. 

d. The panel is i~dicating a local annunciator is in alarm. 
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QUESTION: 047 (1.00) 

The SRO orders the emergency bypass of C02 shutdown CMC.switches located 
on RP-5 to be placed in the EMERGENCY position. Which one of the below 
is the reason this was ordered? 

a. The C02 System key lockout switches in the vestibule area have 
been placed in the MANUAL position. 

b. The generator control panel Fire Emergency Bypass Switches have 
been placed in the BYPASS position. 

c. A hurricane is indicated by MET Tower instrumentation. 

d. A seismic event is occurring. 
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QUESTION: 048 (1.00) 

Unit 1 is in Mode 3 after a refueling outage and preparing for startup. 
At turnover, no radiation monitoring equipment was reported out of 
service. 15 minutes later, a scan of the 1R45 Control Assembly {CT-2 
module) indicates the NORMAL light (GREEN) is dark. Which ONE of the 
below is the correct cause for this light to be off? 

a. None of the channels have initialized. 

b. At least one of the field units is in local control. 

c. At least one field unit has failed via the communications 
programs. 

d. The brother control terminal is off-line. 
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QUESTION: 049 (1.00) 

The control room intake duct monitor detectors for Unit 1 and 2 (lRlB 
and 2R1B) use different types and arrangements of detectors. Which ONE 
of the below is the correct combination of the detectors used in the two 
units? 

Unit 1 Unit 2 

a. 4 beta scintillation counters 1 Geiger-Meuller tube. 

b. 4 Geiger-Mueller tubes 1 beta scintillation counter. 

c. 1 Geiger Mueller tube· 4 beta scintillation counters. 

d. 1 beta scintillation counter 4 Geiger-Mueller tubes. 
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QUESTION: 050 (1.00) 

Which ONE of the below is the correct basis for. the sizing of the 10-ton 
C02 tank. 

a. one discharge into each of the three diesel generator rooms. 

b. Two discharges into the 4160 volt switchgear room. 

c. Two discharges into one of the diesel generator rooms. 

d. One discharge into 460 volt switchgear room. 
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QUESTION: 051 (1.00) 

Unit 2 is in Mode 6 with both trains of the Residual Heat Removal system 
operating. Whenever an operator adjusts the bypass valve 2RH20 to 
change cooldown rate, valves 21RH18 and 22RH18 are also adjusted. Which 
ONE of the below is the correct reason for manipulating all three 
valves? 

a. Equalization of RHR pump loads. 

b. Maintenance of recirc flow back to the RWST. 

c. Uniform RCS boron concentration. 

d. Maintain uniform RHR inlet pressure. 
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QUESTION: 052 (1. 00) 

Unit 1 is in Mode 4 and RHR is being initiated per OP II-6.3.2, 
INITIATING RESIDUAL HEAT REMOVAL. Currently, RHR loop 11 {11 RHR pump) 
is running on a recirc flow of 450 gpm. RHR pump 11 was started on 
recirc at 7:00 AM. Assuming the current system lineup or pump status 
does hot change, which ONE of the below is the correct time the 11 RHR 
pump must be stopped in accordance with OP II-6.3.2? 

a. 8:00 AM 

b. 9: 00 -AM 

c. 10:00 AM 

d. 1:00 PM 
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QUESTION: 053 ( 1. 00) 

Which ONE of the following correctly completes the precaution in 
accordance with OP II-7.3.3, 22 CC HEAT EXCHANGER - NORMAL OPERATION? 

The cascade controller for the 22 cc heat exchanger has a high limit 
relay that will not allow Service Water flow to exceed .•. 

a. 2,500 gpm. 

b. 5,ooo gpm. 

c. 10,000 gpm. 

d. 15,000 gpm. 
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QUESTION: 054 (1.00) 

Unit 1 and 2 are at 100% power and the relieving crew has just arrived 
onsite to begin shift turnover. It is discov~red one of the NCOs for 
Unit 2 has been in a car accident and taken to the hospital. Which ONE 
of the below is the correct action in accordance with T.S. Section 6.0? 

a. The missing NCO position must be filled before shift turnover 
can be complete. 

b. Shift turnover may be completed with the missing NCO position 
left empty for up to 2 hours providing immediate action is taken 
to fill the position. 

c. Shift turnover may be completed with the missing NCO position 
left empty for up to 2 hours providing Unit 1 has 2 NCOs. 

d. Shift turnover may be complete providing T.S. 3.0.3 is entered 
and immediate action is taken to fill the position. 
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QUESTION:.055 (1.00) 

Situations may exist where it is necessary to deviate from the written 
word of Technical Specifications. Which one of~the below is correct 
when faced with this situation in accordance with OD-15, USE OF 
OPERATIONS DEPARTMENT PROCEDURES? 

a. NRC MUST be notified prior to any deviation. 

b. NRC MUST be notified within 4 hours of a deviation. 

c. Deviations MUST be to protect health and safety of public. 

d. Deviations can be made ONLY if T.S. 3.0.3 has been entered. 
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QUESTION: 056 {l.00) 

A normal reactor shutdown has just been initiated. After 2 minutes, the 
NCO reports three IRPis are malfunctioning and AOP-ROD-5, MALFUNCTION OF 
INDIVIDUAL ROD POSITION INDICATORS is entered by the NSS. For the given 
conditions, which is the correct amount of boration required in 
accordance with AOP-ROD-5? 

a. No boration required. 

b. 150 ppm. 

c. 300 ppm. 

d. 450 ppm. 
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QUESTION: 058 (1.-00) 

Valve 2CC131, Component Cooling Return From RCP Thermal Barriers, has 
auto closed. In accordance with AOP-RCP-4, LOSS OF COMPONENT COOLING 
WATER TO RCP, the valve is reopened, indicated flow is GREATER THAN 
55 gpm, and Radiation Monitors 2R17A and 2R17B alarm. What action(s) 
are required by AOP-RCP-4? 

a. Notify I&C and continue to monitor surge tank level. 

b. Close 2CC131, trip the reactor, stop the affected pump. 

c. Close 2CC131, place unit in Hot Standby, determine faulted RCP. 

d. Notify Nuclear Shift Supervisor, monitor seal injection flow, 
dispatch operator to investigate. 
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QUESTION: 059 (1.00) 

The reactor is operating at 40% power when 21 RCP vibration is reported 
as follows: 

1. Motor Flange = 4 mils 
2. Pump Shaft = 22 mils 
3. Motor Flange is increasing rapidly. 
4. Pump Shaft is increasing very slowly. 

Based on the above information, which ONE of the following is the 
correct action in accordance with AOP-RCP-5, RCP HI VIBRATION? 

a. Trip the reactor, then stop affected pump and GO TO EOP-TRIP-1. 

b. Stop affected pump, then trip the reactor and GO TO EOP-TRIP-1. 

c. Stop the affected pump and proceed to Hot Standby within 1 hour. 

d. Monitor the vibrations at least once per hour and proceed to Hot 
Standby within 1 hour. 
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QUESTION: 060 (1.00) 

The reactor is at 50% power when CCW inleakage is detected. Isolation is 
proceeding in accordance with AOP-CC-2, COMPONENT COOLING SYSTEM 
INLEAKAGE. At Step 3.6, the SRO orders isolation of ccw to each RCP 
Thermal Barrier, one at a time. Which one of the below is correct 
regarding completion of this step with current plant conditions. 

a. It can be accomplished providing seal injection flow is 
maintained. 

b. It can be accomplished providing flow is restored within 5 
minutes of loss of flow. 

c. It cannot be accomplished unless the reactor is shutdown and the 
pump stopped before each isolation. 

d. It cannot be accomplished until reactor power is reduced below 
the P-8 setpoint. 
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QUESTION: 061 (1.00) 

Unit 1 is at 100% power and has a liquid release in progress. One of 
the two operating circ water pumps is iost. In accordance with 
AOP-COND-2, LOSS OF CIRCULATING WATER AND/OR CONDENSER VACUUM, which ONE 
of the following is the correct action to be taken? 

a. The release may continue providing 2 samples are taken and ·2 
technically qualified Staff members verify release calculations. 

b. The release may continue providing grab samples are taken every 
30 minutes to monitor the release. 

c. The release may continue providing the setpoint of the radiation 
monitors is reduced by 1/2. 

d. The release must be terminated. 
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QUESTION: 062 (1.00) 

In preparing for a radioactive liquid waste release on Unit 2, it is 
discovered radiation monitor 2R18 is not operational. Which ONE of the 
below is one of the three actions that must be taken to complete the 
release in accordance with OP II-11.3.2b, RELEASE OF RADIOACTIVE LIQUID 
WASTE TO THE CIRCULATING WATER SYSTEM FROM 21 OR 22 MONITOR TANKS? 

a. Check 1R18 for operability and cross connect Unit 2 to Unit 1. 

b. Independent verification of release calculations by at least ONE 
additional technically qualified individual. 

c. At least TWO independent samples are analyzed. 

d. A second verification of discharge valve alignment by at least 
TWO technically qualified individuals. 
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QUESTION: 063 (1.00) 

The plant has experienced a loss of the 2A 115 V Vital Instrument Bus. 
The SRO has entered AOP-ELEC-VIB-A, 2A 115V VITAL INSTRUMENT BUS LOSS 
OF VOLTAGE. After entering the procedure, a reactor trip occurs. In 
accordance with specific direction in AOP-ELEC-VIB-A, which of the below 
is the correct manner for the SRO to proceed? 

a. GO TO EOP-TRIP-1 while continuing with AOP-ELEC-VIB-A. 

b. GO TO EOP-TRIP-1 returning to AOP-ELEC-VIB-A when the plant is 
stabilized. 

c. GO TO EOP-TRIP-1 until directed to EOP-TRIP-2, then return to 
AOP-ELEC-VIB-A while continuing with EOP-TRIP-2. 

d. GO TO EOP-TRIP-1, then EOP-TRIP-2, returning to AOP-ELEC-VIB-A 
at the completion of EOP-TRIP-2. 
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QUESTION:_064 (1.00) 

A loss of 2A 115V Vital Instrument Bus has occurred. Based on the bus 
failure, match each COMPONENT listed in Column I to the correct EFFECT 
OF FAILURE listed in column II. Choices in Column II may be used more 
than once or not at all. 

COLUMN I 
------------~-------------

1. Pressurizer level Channel I 
transmitter and indicator 
power supply. 

2. Pressurizer Press. Signal 
Comparator power supply. 

3. Pressurizer. Pressure Channel I 
transmitter and indicator 
power supply. (Not selected for 
control) · 

4. Reactor Coolant Pressure 
transmitter PT.405 power 
supply. 

a. 

b. 

c. 

d. 

COLUMN II 

No effect on System. 

Loss of POPS Channel 
I, opening permissive 
for 2RH2 and Channel I 
Hot Leg pressure 
indication 

Loss of indication, 
arming of the Steam 
Dumps. 

Loss of Channel I 
information only. 

e. Loss of auto open 
ability for PORV 2PR2. 

f. Heaters will be 
de-energized, letdown 
will be isolated if 
Channel I is 
controlling. 
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QUESTION: 065 (1.00) 

The following conditions exist: 

1. Cooldown in progress 
2. RHR in service 
3. T-avg at 205 degrees 
4. Primary pressure 300 psig 
5. Containment is open 

With the plant in the above conditions, which ONE of the below is the 
correct action(s) if RHR is completely lost in accordance with 
AOP-CONT-2, CONTAINMENT CLOSURE ON LOSS OF RHR. . 

a. Evacuate only non-essential personnel from containment. 

b. Evacuate the containment of all personnel. 

c. All personnel may remain providing containment radiation, 
temperature, and pressure are periodically monitored. 

d. All personnel may remain providing they are in appropriate PCs 
and respirator. 
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QUESTION: 066 (1.00) 

Which of the below lists the correct order of major Steps in 
2-EOP-FRCC-1, RESPONSE TO INADEQUATE CORE COOLING? 

a. Restoration of S/G level, Depressurization of S/Gs, · 
SI Flow verification, RCS venting, RCP run to destruct. 

b. SI Flow verification, Depressurization of S/Gs, 
Restoration of S/G level, RCS venting, RCP run to destruct. 

c. Depressurization of S/Gs, Restoration of S/G level, 
SI Flow verification, RCS venting, RCP run to destruct. 
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d. SI Flow verification, Restoration of S/G level, Depressurization 
of S/Gs, RCP run to destruct, RCS venting. 
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QUESTION: 067 (1.00) 

Which statement below is correct concerning the use of accumulators in 
accordance with 2-EOP-FRCC-1, RESPONSE TO INADEQUATE CORE COOLING? 

a. Accumulator injection is accomplished via S/G depressurization. 

b. The accumulators are isolated prior to S/G depressurizatiort to 
prevent injection of nitrogen. 

c. The accumulators are vented to containment to prevent injection 
into· -the RCS. 

d. Accumulator pressure is used to "float" the RCS at approximately 
180 psig after S/G depressurization. 
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QUESTION: 068 (1.00) 

Which ONE of the following is the correct basis for the major step 
"S/G Level Restoration" in 2-EOP-FRCC-1, RESPONSE TO INADEQUATE CORE 
COOLING? 

a. To reestablish a sub-cooled heat sink. 

b. To cool the core using reflux boiling. 

c. To prepare the S/Gs for depressurization. 
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d. To reestablish sub-cooled natural circulation in at least one 
loop. 
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QUESTION: 069 (1.00) 

Unit 2 has achieved a core burnup 11,000 MWD/MTU when an ATWS occurs 
from 100% power. All rods have been successfully inserted and the steam 
dump system has restored T-avg to no load temperature. Step 11.2 of 2-
EOP-FRSM-1, RESPONSE TO NUCLEAR POWER GENERATION states: 

"Determine Adequate Shutdown Margin Boron Concentration in 
accordance with Reactor Engineering Manual." 

What is the Shutdown Margin Boron Concentration needed to satisfy this 
step? 

a. 1000 ppm 

b. 1050 ppm 

c. 1150 ppm 

d. 1350 ppm 
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QUESTION: 070 (1.00) 

Why is the "wait time" for initiation of hot leg recirculation shorter 
for Unit 1 than it is for Unit 2. 

a. During a LOCA, boron concentration in the recirc sump is higher 
on Unit 1. 

b. During a LOCA, boron concentration in the recirc sump is lower 
for Unit 1. 

c. Cold Leg Recirculation flow is higher on Unit 1 

d. Hot Leg Recirculation flow is higher on Unit 1. 
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QUESTION: 071 (1.00) 

The following plant conditions exist while in a LOCA situation: 

1. RCS pressure 1475 psig 
2. Temperature 250 degrees and stable 
3. RWST level 25.5 feet and decreasing 
4. AFST level 20% and decreasing 
5. SI flow established and verified 
6. Containment Spray Additive Tank level 20% 

Based on the plant conditions existing above, which One of the below 
describes the correct action(s) required to be taken by the Continuous 
Action Summary of 2-EOP-LOCA-1, LOSS OF REACTOR COOLANT? 

a. Close Chg Miniflow 

b. Stop RCPs, Close Chg Miniflow 

c. Stop RCPs 

d. Stop RCPs, Close Chg Miniflow, Shift AFW Supply 
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QUESTION: 072 ( 1. 00) 

The following plant conditions exists after a steam line break has 
occurred: 

1. RCS Pressure 1400 psig and stable 
2. T-hot 350 degrees and increasing slowly 
3. Pressurizer level 12% and increasing slowly 
4. S/G N.R. levels: (21)- 15% (22)- 3%' (23)- 18% (24)- 10% 
5. AFW Flow 20E4 lb/hr 
6. Containment pressure 5 psig. 
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The SRO has progressed to Step 7 of EOP-LOSC-1, LOSS OF SECONDARY 
COOLANT (SI Termination). Which action is correct for the given plant 
conditions in accordance with EOP-LOSC-1? 

a. Transition to EOP-TRIP-3, SI TERMINATION. 

-b. Reset SI and continue with EOP-LOSC-1 

c. Continue to Step 8 of EOP-LOSC-1. 

d. Stop RCPs, reset SI, and continue to Step 8 of EOP-LOSC-1. 
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QUESTION: 073 {1.00) 

Which ONE of the following is indication of steam voids as noted by 
EOP-TRIP-4, NATURAL CIRCULATION COOLDOWN? 
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a. Large variations in Pressurizer level OR sub6ooling LESS THAN 
50 degrees. 

b. Full Range RVLIS LESS THAN 100% OR subcooling LESS THAN 
50 degrees. 

c. Large variations in Pressurizer level OR Full Range RVLIS 
LESS THAN 100%. 

d. Large variations in Pressurizer level OR Full Range RVLIS 
GREATER THAN 100%. 
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QUESTION: 074 (l.00) 

While performing EOP-TRIP-4, NATURAL CIRCULATION COOLDOWN, the SRO 
proceeds to Step 20 (determination of cooldown restrictions) . It is 
reported to the SRO that 2 rod drive vent fans are running. Based on 
this report, which of the below is correct concerning restrictions 
placed on the cooldown in accordance with EOP-TRIP-4. 

a. Maintain GREATER THAN 1200 psig until 200 degrees subcooling is 
achieved. 

· b. Maintain GREATER THAN 1200 psig until 50 degrees subcooling is 
achieved. 

c. Maintain GREATER THAN 50 degrees subcooling for all 
depressurizations. 

d. Maintain GREATER THAN 1200 psig and 350 degrees for 8 hours. 
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QUESTION: 075 (1.00) 

The plant has experienced a large LOCA. In response, the SRO has 
proceeded through proper procedure paths and is currently on Step 16 of 
EOP-LOCA-1, LOSS OF REACTOR COOLANT, with the RWST LOW LEVEL alarm 
locked in and containment sump level indicator reading 58%. In 
accordance with the EOP-LOCA-X series of procedures, which one of the 
below is the correct action to be taken by the SRO based on current 
conditions? 

a. Transition to EOP-LOCA-3, TRANSFER TO COLD LEG RECIRCULATION, 
followed three steps later by a transition to EOP-LOCA-5, LOSS 
OF EMERGENCY RECIRCULATION 

b. Transition to EOP-LOCA-5, LOSS OF EMERGENCY RECIRCULATION. 

c. Transition to EOP-LOCA-2, POST LOCA COOLDOWN AND 
DEPRESSURIZATION 

d. Transition to EOP-LOCA-3, TRANSFER TO COLD LEG RECIRCULATION, 
followed three steps later by a transition to EOP-LOCA-2, POST 
LOCA COOLDOWN AND DEPRESSURIZATION 
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QUESTION: 077 {1.00) 

A plant startup is in progress with reactor power at 20% and rod control 
in automatic. Rods begin to step out without interruption. 
Per AOP-ROD-2, CONTINUOUS ROD INSERTION OR WITHDRAWL, rod control is 
placed in manual and rod motion stops with T-avg at 550 degr~es. Rods 
respond properly to manual demands, but 15 minutes later, T-avg. is 547 
degrees and slowly decreasing. All attempts to stabilize temperature 
fail. Which ONE of the below is the correct,action(s) to be taken in 
.accordance with AOP-ROD-2? 

a. Trip the Unit and proceed to EOP-TRIP-1. 

b. Proceed to AOP-ROD-1, FAILURE OF A ROD CONTROL BANK TO MOVE. 

c. Proceed to Hot Standby. 

d. Proceed to Hot Standby within 6 hours and Cold Shutdown within 
24 hours if the problem is not corrected. 
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QUESTION: 078 (1.00) 

The plant was brought to 100% power from a refueling outage 30 days ago. 
Documentation review has revealed the air lock pressurization test done 
just prior to plant heatup was actually UNSAT. Which action below is 
required by Technical Specifications after the unsat test inf•ormation is 
known? 

a. Re-perform the test within 14 days, if unsat, notify the NRC 
within 24 hours and be in Hot Standby within 6 hours. 

b. Re-perform the test within 24 hours, if unsat, be in Hot standby 
within 6 hours, cold shutdown within 30 hours. 

c. Restore integrity within 1 hour, or be in Hot Standby within 6 
hours and Cold Shutdown within 30 hours. 

d. Restore integrity within 24 hours, or be in Hot Standby within 6 
hours and Cold Shutdown within 30 hours. 
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QUESTION~ 079 (1.00) 

The plant is in a transient with the following conditions existing: 

1. Reactor Power is LESS THAN 5% and decreasing. 
2. S/G N.R. levels: (21)- 15% (22)- 12% (23)- 12% (24)- 10% 
3. Containment Pressure.is 5 psig 
4. Five core exit thermocouples read GREATER THAN 1200 degrees 
5. Feed flow to S/Gs: 20E04 lb/hr 
6. All S/G pressures are LESS THAN 1125 psig 
7. RCS Cooldown is GREATER THAN 200 degrees in the last hour 

Based on the above information, which procedure should be entered first 
when status tree challenges are evaluated? 

a. FRHS-1, RESPONSE TO LOSS OF SECONDARY HEAT SINK. 

b. FRCC-1, RESPONSE TO INADEQUATE CORE COOLING. 

c. FRTS-1, RESPONSE TO IMMINENT PRESSURIZED THERMAL SHOCK. 

d. FRSM-1, RESPONSE TO NUCLEAR POWER GENERATION. 
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QUESTION: 080 (1.00) 

While operating at 100% power, control air pressure drops essentially to 
zero resulting in a plant trip. As per AOP-CA-1, COMPLETE LOSS OF 
CONTROL AIR, at what temperature and pressure will the RCS and S/Gs 
stabilize at after the trip? 

a. 541 degrees, 970 psig. 

b. 547 degrees, 1025 psig. 

c. 550 degrees, 1050 psig. 

d. 555 degrees, 1070 psig. 
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QUESTION: 081 (1.00) 

While operating at 100% power, the plant experiences a loss of one Main 
Feedwater Pump. In accordance with AOP-CN-1, LOSS OF MAIN FEEDWATER 
PUMP, which one of the below is a correct immediate action? 

a. Place Rod Bank Selector Switch in auto. 

b. Start Auxiliary Feedwater. 

c. Runback Turbine load to 70% at 10% per minute. 

d. Place SGFP Master Controller in manual. 
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QUESTION: 082 (1.00) 

Unit 2 is in Mode 5 with the vessel head installed and under normal 
pressure control using the pressurizer. RCS temperature is LESS THAN 
200 degrees, RCS pressure LESS THAN 350 psig, and the containment is 
open. Unit 2 experiences a complete loss of all RHR. All attempts to 
restart either pump fail. Which ONE of the actions below is correct for 
the given circumstance per AOP-RHR-1, LOSS Of RHR COOLING? 

a. Adjust Letdown Pressure Control valve to maintain RCS pressure 
to LESS THAN 350 psig. 

b. Evacuate containment, establish RCS feed and bleed. 

c. Evacuate containment, vent both RHR pumps and piping. 

d. Flood refueling canal, open Fuel Transfer Tube Gate valve, 
adjust spent fuel cooling to maximum. 
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QUESTION: 083 (1.00) 

Unit 2 is at 100% power and has been at this 'power for the last 60 days. 
Routine chemistry sampling of the steam generators indicates higher than 
normal activity. Further analysis reports primary to secondary leakage 
exists in the 23 S/G at a rate of 35 gallons per day. Which, ONE of the 
below is the correct action for the existing conditions per AOP-SG-1, 
STEAM GENERATOR TUBE LEAK? 

a. Reduce the leakage within 4 hours or be in Hot Standby within 6 
hours. 

b. Immediately notify the Operations Manager and Station General 
Manager. 

c. Increase the setpoint of the associated MSlO to 1035 psig and 
continue monitoring leak rate. 

d. Notify the Operations Manager and perform a 24 hour leak rate 
projection every 8 hours. 
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QUESTION: 084 (1.00) 

During power operations, Process Radiation Monitor 2R1B (Control Room 
Intake Duct) alarms. A CAUTION in AOP-RAD-3, PROCESS RADIATION SYSTEM 
ALARM, states in part if certain conditions exist, caution tags. are 
required to be hung on the battery room doors. Which ONE of 'the below 
is the reason these tags may be required to be hung per AOP-RAD-3? 

a. Battery room exhaust must be isolated creating a potential 
hydrogen buildup. 

b. Ventilation isolation creates a dangerous pressure buildup in 
the battery rooms 

c. Battery room exhaust must be isolated creating a dangerous 
pressure buildup in the battery rooms. 

d. Control room ventilation must be isolated creating a potential 
hydrogen buildup. 
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QUESTION: 085 (1.00) 

The first 5 immediate action steps in EOP-TRIP-1, REACTOR TRIP OR SAFETY· 
INJECTION, appear to be out of order when dealing with an Anticipated 
Transient without a Trip (ATWT). Which ONE of the below is the correct 
basis for the steps being in this order? 

a. Allow RCS pressure control on an ATWT. 

b. Provides pressurizer level control on an ATWT. 

c. Allow use of negative reactivity from Doppler and MTC on ATWT. 

d. Prevents S/G overfill on ATWT. 
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QUESTION: 086 (1.00) 

unit 2 is at 100% power when a loss of all ac power occurs. Which ONE 
of the below is the correct action to be taken in accordance with 
EOP-LOPA-1, LOSS OF ALL AC POWER? 

a. Complete all immediate action step of EOP-TRIP-1, REACTOR TRIP 
OR SAFETY INJECTION, transition to EOP-LOPA-1 based on 
EOP-TRIP-1 continuous action summary. 

b. Complete EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION to Step 7,_ 
transition to EOP-TRIP-2, REACTOR TRIP RESPONSE, then transition 
to EOP-LOPA-1 based on EOP-TRIP-2 continuous action summary. 

c. Complete EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION to Step 6, 
transition to EOP-LOPA-1 based on EOP-TRIP-1 Step 6 
instructions. 

d. Enter EOP-LOPA-1 immediately based on loss of power symptoms. 

_I 
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QUESTION: 087 (1.00) 

From 100% power, the reactor trips and safety injection actuates. The 
SRO enters EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION and proceeds 
through the procedure to step 30 where plant diagnostics are performed. 
The following plant conditions exist as the SRO enters Step 30: 

1. RCS pressure 1825 psig and increasing 
2. All RCPs running. ' 
3. Core exit T-hot 550 degrees. 
4. All S/G pressures approximately 1050 psig and stable. 
5. No radiation monitors are alarming. 
6. S/G levels: (21)- 2% (22)- 2% (23)- 6% (24)- 4% 
.1. Containment pressure indicates zero. 
8. Pressurizer level is 15% and increasing. 
9. AFW flow 20E04 lb/hr. 

Which ONE of the below is the correct action to be taken by the SRO 
based on the existing plant conditions in accordance with EOP-TRIP~l? 

a. Transition to EOP-TRIP-2, REACTOR TRIP RESPONSE. 

b. Transition to EOP-TRIP-3, SAFETY INJECTION TERMINATION. 

c. Transition to EOP-TRIP-4, NATURAL CIRCULATION COOLDOWN. 

d. Continue in EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION. 
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QUESTION: 088 (1.00) 

EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE, divides the indicators used to 
identify a S/G tube rupture into PRIMARY and SECONDARY indicators. 
Which ONE of the below correctly states the primary and secondary 
indicators in accordance with EOP-SGTR-1? 

PRIMARY INDICATION SECONDARY INDICATION 
------------------ ---~----------------

a. S/G Level RCS Pressure 

b. RMS S/G Level 

c. RMS Pressurizer Level 

d. S/G Level RMS 

_I 
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QUESTION: 089 (1.00) 

AFTER experiencing a reactor trip, indicators are used to identify a S/G 
tube rupture and enter EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE. Which 
ONE of the below correctly states the primary indicator used to enter 
EOP-SGTR-1 after a trip? 

a. RCS Pressure 

b. RMS 

c. Pressurizer Level 

d. S/G Level 
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QUESTION: 090 (1.00) 

After the ruptured S/G is identified and isolated, EOP-SGTR-1, STEAM 
GENERATOR TUBE RUPTURE, directs a cooldown to be performed to the 
temperature value from Table D, REQUIRED RCS COOLDOWN TEMPERATURE. 
Which ONE of the below is the basis for the temperature limit in 
accordance EOP-SGTR-1? 

a. Allows the "maximum cooldown" to not' exceed PTS limits. 

b. Insures 25 degrees of subcooling is maintained. 

c. Minimizes backleakage from the ruptured S/G. 

d. Prevents void formation in the vessel when depressurizing with 
PORVs. 
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QUESTION: 091 (1.00) 

A tube rupture has been identified in S/G 24 and isolated using 
EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE. Step 21 of the procedure 
directs a depressurization to be performed using normal spray. As per 
step 21, both spray valves are opened, maximum spray achieved and the 
following plant conditions exist: 

1. RCS temperature 504 degrees (WR hot leg) 
2. Ruptured S/G pressure 1000 psig. 
3. RCS pressure 1300 psig and decreasing. 
4. Pressurizer level 75% and increasing slowly. 
5. S/G levels: (21)- 20% (22)- 25% {23)- 26% (24)- 65% 
6. Containment pressure indicates zero. 
7. AFW flow 10E04 .lb/hr. 

Which ONE of the below is the correct action to be taken based on the 
above plant conditions in accordance with EOP-SGTR-1? 

a. Close BOTH spray valves until pressurizer level decreases. 

b. Close BOTH spray valves until subcooling increases. 

c. Continue the depressurization. 

d. Transition to EOP-SGTR-5, SGTR WITHOUT PRESSURIZER.PRESSURE 
CONTROL. 
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QUESTION: 092 (1.00) 

A tube rupture has been identified in S/G 24 and isolated using 
EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE. Prior to complete S/G 
isolation, off site power was lost. The plant is successfully cooled 
and the SRO is on Step 22 (depressurization with PORV). The RO reports 
neither PORV will open. Which ONE of the below is the correct action to 
be taken based on the existing circumstances in accordance with 
EOP-SGTR-1?. 

a. Transition to EOP-SGTR-5, SGTR WITHOUT PRESSURIZER PRESSURE 
CONTROL. 

b. Use auxiliary spray. 

c. Terminate SI and transition to EOP-SGTR-5, SGTR WITHOUT 
PRESSURIZER PRESSURE CONTROL . 

. d. Use auxiliary spray if the 320 degree delta T is satisfied, 
otherwise transition to EOP-SGTR-5, SGTR WITHOUT PRESSURIZER 
PRESSURE CONTROL. 
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QUESTION: 093 (1.00) 

With a S/G tube rupture in progress, a cooldown from 540 degrees was 
commenced. The cooldown was stopped 30 minutes later with the following 
plant conditions existing: 

1. RCS temperature 230 degrees (WR hot leg) 
2. Ruptured S/G pressure 1000 psig. 
3. RCS pressure 1000 psig and stable. 
4. Pressurizer level 15% and increasing slowly. 
5. S/G levels: (21}- 2~ (22}- 3% (23}- 3% (24)- 65% 
6. Containment pressure indicates zero. 
7. AFW flow 15E04 lb/hr. 

Which ONE of the below is the highest priority Critical Safety Function 
status Tree under challenge and challenge path color for the given 
circumstances? 

a. ·Heat Sink Status Tree - RED 

b .. Thermal Shock Status Tree - Purple 

c. Core Cooling Status Tree - Yellow 

d. Heat Sink status Tree - Purple 
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QUESTION: 094 (1.00) 

From 100% power, a LOCA causes a reactor trip and safety injection. 60 
minutes after the trip, the following plant conditions exist: 

1. RCS temperature 230 degrees (WR hot leg) 
2. RCS pressure 1000 psig and decreasing slowly. 
3. Pressurizer level is zero. 
4. S/G levels: (21)- 32%. (22)- 33% (23)- 33% (24)- 35% 
5. Containment pressure indicates 3 psig. 
6. AFW flow 10E04 lb/hr. 
7. RCPs are stopped. 
8. RVLIS Full Range indicates 60%. 

EOP-FRTS-1, RESPONSE TO IMMINENT PRESSURIZED THERMAL SHOCK CONDITIONS, 
has been entered through to step 10 (SI Termination Criteria) . Based on 
the current plant conditions, which ONE of the following is the correct 
action to be taken in accordance with EOP-FRTS-1? 

a. Take control of safeguards equipment as plant conditions 
required. 

b. Return to procedure and step in effect. 

c. Take control of safeguards equipment and depressurize the RCS to 
reduce subcooling. 

d. Start an RCP and soak for 1 hour. 
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~UESTION: 095 {l.00) 

With a small tube leak in progress, pressurizer level has decreased 
below 17% and the SRO elected to enter EOP-FRCI-2, RESPONSE TO LOW RCS 
INVENTORY. on Step 3, verification of charging pump status indicates no 
charging pumps running and ccw flow is not available to the thermal 
barriers. Which ONE of the following is the correct action for the 
given conditions per EOP-FRCI-1? 

a. Isolate seal injection and start a Charging Pump. 

b. Slowly reinitiate CCW to the. thermal barriers and start a 
Charging Pump. 

c. Isolate seal return and start a Charging Pump. 

d~ Do not start a Charging Pump and initiate SI. 
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QUESTION: 096 (1.00} 

The unit is operating at 25% power when one intermediate range 
instrument loses high voltage. AOP-NIS-2, MALFUNCTION OF AN 
INTERMEDIATE RANGE, is ent~red and completed, removing the affected 
instrument from service. 30 minutes later with the unit at 32% power, 
the second intermediate range high voltage power supply fails. Which 
ONE of the following is the correct action to be taken in accordance 
with AOP-NIS-2 or Technical Specifications? ' 

a. Be in Hot standby within 6 hours, Hot Shutdown within 6 hours 
and Cold Shutdown within 24 hours per T.S. 3.0.3. 

b. Remove the second channel from service and continue operations 
as before. 

c. Decrease power to LESS THAN 25%, restore one channel to 
operation then continue normal power operations. 

d. Decrease power to LESS THAN 5%, restore one channel to 
operation then continue normal power operations. 
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QUESTION: 098 (1.00) 

Unit 2 has experienced an inadvertent SI while performing a reactor 
startup. ·All safeguards equipment has started and is running. At step 
25 of. EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION, (Initiating 
EOP-CSFST-1, CRITICAL SAFETY FUNCTION STATUS TREES) I it is reported 
COOLANT INVENTORY STATUS TREE is in a YELLOW path with pressurizer level 
greater than 92%. _Based on current plant conditions, which ONE of the 
following is the correct concerning the use'of EOP-FRCI-1, RESPONSE TO 
HIGH PRESSURIZER LEVEL? 

a. EOP-FRCI-1 may be completed to correct the high level condition. 

b. EOP-FRCI-1 can be completed if SI pumps are stopped. 

c. EOP-FRCI-1 can be completed after EOP-TRIP-1 resets SI. 

d. EOP-FRCI-1 can be completed if charging pumps are stopped. 
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QUESTION: 099 (1.00) 

Unit 2 is currently attempting to stabilize at 25% power during a ramp 
to iOO%. T-ref ind.:i.cates 553 degrees and T-avg indicates 554 degrees. 
Rods are in automatic and are stepping in for ~everal seconds and then 
out for several . seconds at 8 step per minute without any mot'ion stop. 
In regards to rod control, which ONE of the below correctly descripes 
the situation observed? 

a. Operation is normal for the given conditions. 

b. Rod speed program is not functioning correctly. 

c. T-ref program is not responding correctly. 

d. The non-linear gain unit is not functioning correctly. 
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QUESTION: 100 (1.00) 

In regards to the Reactor Trip Breakers, which· ONE of the below is 
correct concerning trip operation of the Shunt (trip) coil and the 
Undervoltage coil? 

To open it's associated Reactor Trip Breaker: 

Pagel 

a. Shunt coil deenergizes and the Undervoltage coil deenergizes. 

b. Shunt coil energizes and the Undervoltage coil energizes. 

c. Shunt coil deenergizes and the Undervoltage coil energizes~ 

d. Shunt coil energizes and the Undervoltage coil deenergizes. 

(********** END OF EXAMINATION **********) 
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ANSWER: 001 (1.00) 

a. 

REFERENCE: 

Salem Generating Station AP 24, Page 12. 

[2.8/3.4) 

194001K103 •• (KA's) 

ANSWER: 002 (1.00) 

a. 

REFERENCE: 

10 CFR 50. 72 (b) (1) and (b) (2). 

[2.8/4.1) 

194001Alll •• (KA's) 

ANSWER: 003 (1.00) 

a. 

REFERENCE: 

Salem Generating Station AD-16, page 7. 

[2.5/3.4) 

194001Al03 •• (KA's) 

ANSWER: 004 (1.00) 

c. 

Page104 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AP-15, Page 1. 

[3.7/4.1] 

194001K102 •• (KA's) 

ANSWER: 

d. 

REFERENCE: 

005 (1.00) 

Salem Generating Station AP-24, Page 6. 

[2.8/3.4] 

194001K103 •• (KA's) 

ANSWER: 006 (1.00) 

b. 

REFERENCE: 

Salem Generating Station AP-25, Page 4. 

[3.5/4.2] 

194001K116 •• (KA's) 

ANSWER: 007 (1.00) 

b. 
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·REFERENCE: 

Salem Generating Station AP-25, Page 9. 

[3.5/4.2] 

194001Kll6 •• (KA's) 

ANSWER: 008 (1. 00) 

c. 

REFERENCE: 

Salem Generating Station AD-37, Page 4. 

[3.1/3.4] 

194001K105 •• (KA's) 

ANSWER: 009 (1.00) 

b. 

REFERENCE: 

Salem Generating Station AD-44, Page 17. 

(2.8/4.1] 

194001A112 •• (KA's) 

ANSWER: 010 (1.00) 

b. 
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REFERENCE: 

Salem Generating Station OD-47, Page 2. 

[2.8/4.1] 

194001Alll •• (KA's) 

ANSWER: 011 (1.00) 

b. 

REFERENCE: 

Salem Generating Station AP-15, Page 5. 

[3.7/4.1] 

194001K102 •• (KA's) 

ANSWER: 012 (l.00) 

d. 

REFERENCE: 

Salem Generating Station AP-15, Page 11. 

[3.7/4.1] 

194001K102 •• (KA's) 

ANSWER: 013 (1.00) 

c. 

---, 
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REFERENCE: 

Salem Generating station OD-3, Page 3-A-3. 

[3.4/3.4) 

194001K106 •• (KA's) 

ANSWER: 014 (1.00) 

c. 

REFERENCE: 

Salem Generating Station OD-6, Page 1. 

[3.6/3.7) 

194001Kl07 •• (KA's) 

ANSWER: 015 (1.00) 

b. 

·REFERENCE: 

Salem Generating Station OD-10, Page 4. 

[2.8/4.1] 

194001A111 •• (KA's) 

ANSWER: 016 (1.00) 

b. 
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REFERENCE: 

Salem Generating Station LP Electrical Schematics, Objective la. 
Salem Generating Station LP Electrical Schematics, Page 9. 

[2.5/3.2] 

194001A107 .. (KA's) 

ANSWER: 017 (1.00) 

. b. 

REFERENCE: 

Power Defect (Fig. 2) 
IRW (Figs. 15 & 4) 
SD rod worth (Fig. 16) 

+1050 pcm 
-3225 pcm (-3575 + 350) 
-2575 pcm 

-4750 pcm 

Salem Generating Station LP Rod Control System Objective 5.0 and 
8.0. 
Salem Generating Station Reactor Engineering Manual Figures 2, 4, 
15, and 16 

[3.5/3.9] 

001000K505 .. (KA's) 

ANSWER: 018 (1. 00) 

a. 

REFERENCE: 

Salem Generating Station LP Reactor Coolant Pump Objective 8. 
Salem Generating Station OP-II-1.3.1, pages 3-4. 

[3.0/3.3] 

003000K112 .. (KA's) 
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ANSWER: 019 (1.00) 

d. 

REFERENCE: 

' 
Salem Generating Station LP Reactor Coolant Pump Objective 13. 
Salem Generating Station OP-II-1.3.1, pages 4-6. 

[3.4/3.8] 

003000G005 .. (KA's) 

ANSWER: 020 (1.00) 

c. 

REFERENCE: 

Salem Generating Station LP CVCS Objective 23. 
Salem Generating Station T.S. 3.5.2, 3.0.3 

[2.7/3.6] 

004000G006 .. (KA's) 

ANSWER: 021 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP Safeguard Equipment Control 
Objective 1.2 

PagellO 

Salem Generating Station LP Safeguard Equipment Control Page 27. 

(4.1/4.2] 

013000A302 .. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 022 { 1. 00) 

. c. 

REFERENCE: 

Salem Generating station LP Safeguard Equipment Control 
Objective 1. 2 

Pagelll 

Salem Generating Station LP Safeguard Equipment Control Page 26. 

[4.3/4.4] {could also be 000056K301 [3.5/3.9] 

013000A402 .. (KA's) 

ANSWER: 023 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP Excore Nuclear Instrumentation System 
Objective 17. 
Salem Generating Station T.S. 3.2.1 

[3.3/3.8] 

015000G005 .. (KA's) 

ANSWER: 024 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP EXCORE NIS Objective 1. 
Salem Generating Station Reactor Protection system Handout, 
Page 10. 

[3.1/3.2] 

015000K604 .. (KA's) 

l 



SENIOR REACTOR OPERATOR 

ANSWER: 025 (1.00) 

a. 

REFERENCE: 

Salem Generating station LP Contqinment and Support Systems 
Objective 2e 
Salem Generating Station LP Containment'and Support Systems 
Page 30. 

[4.1/4.3) 

022000A301 .. (KA's) 

ANSWE·R: 026 (1.00) 

c 

REFERENCE: 

Salem Generating Station .LP Containment and Support System 
Objective 9 
Salem Generating Station LP Containment Spray Page 12. 

[3.6/3.9] 

026000G004 .. (KA's) 

ANSWER: 027 (1.00) 

b. 

REFERENCE: 

.Salem Generating Station 

[3.1/3.2) 

059000K416 .• (KA's) 

Page112 



SENIOR REACTOR OPERATOR 

ANSWER: 028 (1.00) 

c. 

REFERENCE: 

Salem Generating Station LP Auxiliary Feedwater system 
Objective 14.c. 

Page113 

Salem Generatin9 Station Technical Specification Bases 3/4.7.1.3 

[3.9/4.2] 

061000K401 •• (KA's) 

ANSWER: 029 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP AMSAC Objective 1.4 
Salem Generating Station LP AMSAC Page 9. 

[4.1/4.4] 

013000K107 •• (KA's) 

ANSWER: 030 (1.00) 

d. 

REFERENCE: 

Salem Generating Station L.P. Waste Gas System Objective 10. 
Salem Generating Station T.S. 4.11.2.5. 

[2.4/3.1] 

071000G005 •• (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 031 (1. 00) 

a. 

REFERENCE: 

Salem Generating Station LP Waste Liquid System, Objective 9. 
Salem Generating station T.S. 3/4.11.1, page 3/4 11-4. 

(2.2/3.0J 

068000G011 •• (KA's) 

ANSWER: 032 (1. 00) 

a. 

REFERENCE: 

Salem Generating Station LP Waste Liquid System, Objective 9. 
Salem Generating Station T.S. 3/4.11.1, page 3/4 11-2, 11-3. 

[3.4/4.1] 
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068000K401 •• (KA's) 

ANSWER: 033 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP Reactor Coolant System Objective 7. 
Salem Generating Station LP Reactor Coolant System Page 18. 

[3.7/4.0] 

002000K106 •• (KA's) 



· SENIOR REACTOR OPERATOR 

ANSWER: 034 (1.00) 

d. 

REFERENCE: 

Salem Generating Station LP ECCS Objective 2b. 
Salem Generating Station Handout ECCS Page- 64-65. 

[3.5/3.9] 

006000K506 .. (KA's) 

ANSWER: 035 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP ECCS Objective 16. 
Salem Generating Station T.S. 3.5.2, page 3/4 5-3. 

[3.9/4.2] 

006020A302 .. (KA's) 

ANSWER: 036 (1.00) 

c. 

REFERENCE: 

Page115 

Salem Generating Station LP Pressurizer Pressure & Level Control, 
Objective 5 
Salem Generating Station T.S 3.4.10.3, Page 3/4 4-31 

[2.6/3.6] 

010000G006 .. (KA's} 



.SENIOR REACTOR OPERATOR Page116 

ANSWER: 037 (1. 00) 

b. 

REFERENCE: 

Salem Generating Station LP Pressurizer Pressure and Level Control, 
Objective 1.1. 4. 
Salem Generating station LP Pressurizer-Pressure and Level Control, 
Page 31. 

[4.0/3.8] 

010000A403 •• (KA's) 

ANSWER: 038 (1.00) 

a 

REFERENCE: 

Salem Generating Station LP Pressurizer Pressure and Level Control, 
Objective 1.1.4. 
Salem Generating Station LP Pressurizer Pressure and Level Control, 
Page 31. 

[3.7/3.7] 

010000A107 •• (KA's) 

ANSWER: 039 (1. 00) 

b. 



SENIOR REACTOR OPERATOR Page117 

REFERENCE: 

Salem Generating station LP pressurizer pressure and level control, 
objective 1.4.3 
Salem Generating Station pressurizer pressure and level control 
handout Chapter 25, page 32. 

(3.5/3.6] 

OllOOOAlOl .. (KA's) 

ANSWER: 040 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP pressurizer pressure and level control, 
objectives 1.4.5 and 1.4.6 
Salem Generating station pressurizer pressure and level control 
handout Chapter 25, page 34-35. 

(3.4/3.6] 

011000A210 .. (KA's) 

ANSWER: 041 (1.00). 

d. 

REFERENCE: 

Salem Generating Station LP Reactor Protection System, Objective 3. 
Salem Generating Station Logic Drawings 221053, -054, -055. 

(3.3/3.6] 

012000K604 •. (KA's) 

ANSWER: 042 (1.00) 

c. 



SENIOR REACTOR OPERATOR Page118 

REFERENCE: 

Salem Generating Station LP Reactor Protection System Objective 21a. 
Salem Generating Station LP Reactor Protection System page 17. 

[3.3/3.8] 

012000K501 •• (KA's) 

ANSWER: 043 (1.00) 

c 

REFERENCE: 

Salem Generating Station LP RPS Objective 2. 
Salem Generating Station LP RPS Page 20. 

[3.7/4.0J 

012000K401 •• (KA's) 

ANSWER: 044 (1. 00) 

b. 

REFERENCE: 

Salem Generating Station LP Containment and Support Systems 
Objective 2e. 
Salem Generating Station LP Containment and Support Systems 
Page 47. 

[3.3/3.3] 

027000A401 •• (KA's) 

ANSWER: 045 (1.00) 

a 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station LP Containment and Support Systems 
Objective 15. 
Salem Generating Station OP II-15.3.1, Page 1. 

[3.4/3.8) 

028000Al01 •• (KA's) 

ANSWER: 046 (1.00) 

a. 

REFERENCE: 

Page119 

Salem Generating Station LP EDG and Support Systems, Objective 7. 
Salem Generating station EDG and Support Systems Handout, Page 28. 

[4.0/4.3) 

064000A401 •• (KA's) 

ANSWER: 047 (1.00) 

d. 

REFERENCE: 

Salem Generating Station EDG and Support Systems, Objective 6c. 
Salem Generating Station LP EDG and Support Systems, Page 28. 

[2.8/3.l] 

064000A212 •• (KA's) 

ANSWER: 048 (1. 00) 

a. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station LP Radiation Monitoring System, 
Objective 3.2 
Salem Generating Station Radiation Monitoring System Handout, 
Page 24. 

(3.7/3.7] 

073000A403 •• (KA's) 

ANSWER: 049 (1.00) 

b. 

REFERENCE: 

. Salem Generating Station LP Radiation Monitoring System 
Objective 1. 
Salem Generating Station Radiation Monitoring System Handout, 
Page 58. 

[2.9/3.0J 

073000G007 •• (KA's) 

ANSWER: 050 (1. 00) 

b. 

REFERENCE: 

Page120 

Salem Generating Station LP Fire Protection System Objective 1. 
Salem Generating Station Fire Protection System Handout, Page 41. 

[3.0/3.3] 

086000K406 •• (KA's) 

ANSWER: 051 (1.00) 

c. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station LP RHR , Objective 10. 
Salem Generating Station LP RHR Handout, Page 7. 

[2.9/3.2] 

005000K403 •• (KA's) 

ANSWER: 052 (1.00) 

c 

REFERENCE: 

Salem Generating station LP RHR Objective 16a 
Salem Generating Station OP II-6.3.2, INITIATING RESIDUAL HEAT 
REMOVAL, Page 3. 

[3.6/3.4] 

005000A401 •• (KA's) 

ANSWER: 053 (1.00) 

c. 

REFERENCE: 

Page121 

Salem Generating Station LP Component Cooling Water, Objective 17. 
Salem Generating Station OP II-7.3.3, Page 1. 

[3.4/3.3] 



076000K101 •• (KA's) 

ANSWER: 054 (1.00) 

a. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating station T.S. 6.2, page 6-4 thru 6-5. 

(2.5/3.4] 

194001A103 •• (KA's) 

ANSWER: 055 (1.00) 

c. 

REFERENCE: 

Salem Generating Station OD-15, page 6 and 10CFR50.54(x). 

[4.1/3.9] 

194001A102 •• (KA's) 

ANSWER: 056 (1.00) 

d. 

REFERENCE.: 

Salem Generating Station LP-Rod Control, Objective 8.2. 
Salem Generating station AOP-ROD-5, Section 3.2, Page 1. 

[3.5/4.4] 

000005A203 •• (KA's) 

ANSWER: 057 (1.00) 

d. 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AOP-RCP-2, Steps 3.3-3.6, Pages 1-2. 

[3.7/3.7] 

000015A210 •• (KA's) 

ANSWER: 058 (1. 00) 

c. 

REFERENCE: 

Page123 

Salem Generating Station AOP-RCP-4, Steps 3.11.3-3.11.14, Pages 4-5 

(2.9/3.2] 

000015G012 •• (KA's) 

ANSWER: 059 (1.00) 

a . 

. REFERENCE: 

Salem Generating Station AOP-RCP-5, Page 1-2. 

(3.1/3.2] 

000015Al23 •• (KA's) 

ANSWER: 060 (1. 00) 

A. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AOP-CC-2, Step 3.5, Page 4. 

(2.9/3.5] 

000026A201 .. (KA's) 

ANSWER: 061 (1.00) 

d. 

REFERENCE: 

Salem Generating Station AOP-COND-2, Revision Summary dated 01/01/91 
(Rev 5), Page.1. 

(3.5/3.9) 

000059K301 .. (KA's) 

ANSWER: 062 (1. 00). 

c. 

REFERENCE: 

Salem Generating Station LP Waste Liquid System, Objective 11. 
Salem Generating Station OP II-11.3.2b, page 1. 

(3.1/3.6) 

000.059A203 .. (KA's) 

ANSWER: 063 (1. 00) 

a. 

--~-I 

I 
I 

i 
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SENIOR REACTOB OPERATOR 

REFERENCE: 

Salem Generating Station AOP-ELEC-VIB-A, Step 3.3, Page 2. 

[4~1/4.4) 

000057K301 •• (KA's) 

ANSWER: 064 (1.00) 

1. f. 2. e 3. d. 4. b [.25 each] 

REFERENCE: 

Salem Generating Station AOP-ELEC-VIB-A, Table A, Pages Tbl~A-7 
thru 9 . 

. [4.0/4.3) 

000057A219 •• (KA's) 

ANSWER: 065 (1.00) 

b 

REFERENCE: 

Salem Generating Station AOP-CONT-2, Steps 3.6-3.11, Pages 2-3 

[4.0/4.2] 

000069G011 •• (KA's) 

ANSWER: 066 (1. 00) 

d. 
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SENIOR REACTOR OPERATOR Page126 

REFERENCE: 

Salem Generating Station 2-EOP-FRCC-l, Sheets 1-4, and Lesson Plan 
EOP-FRCC-1,2,3, Pages 7-10. 

[4.0/4.4] 

000074K311 .. (KA's) 

ANSWER: 067 (1.00) 

a. 

REFERENCE: 

Salem Generating station 2-EOP-FRCC-l, Sheets 2-3, and Lesson Plan 
EOP-FRCC-1,2,3, Page 9. 

[3.5/3.8] 

000074K310 .. (KA's) 

ANSWER: 068 (1.00) 

b. 

REFERENCE: 

Salem Generating Station Lesson Plan EOP-FRCC-1,2,3, Page 9. 

(4.6/4.8] 

000074K103 .. (KA's) 

ANSWER: 069 (1.00) 

b. (NOTE: This question requires the reactor engineering manual) 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station 2-EOP-FRSM-1, Sheet 1 and Reactor 
Engineering Manual, Figure 20b. 

(3.6/3.8] 

000029K103 .. (KA's) 

ANSWER: 070 {1. 00) 

a. 

REFERENCE: 

Salem Generating station Lesson Plan EOP-LOCA-01, Page 8. 

(4.3/4.4] 

000011K315 .. (KA's) 

ANSWER: 071. {l.00) 

a. 

REFERENCE: 

Salem Generating Station 2-EOP-LOCA-l, Sheet 1. 

(4.2/4.7] 

000011A201 .. {KA's) 

ANSWER: 072 (1.00) 

a. 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station EOP-LOSC-1, Sheet 1. 

(4.1/4.5] 

000040A205 •• (KA's) 

ANSWER: 073 (1.00) 

c. 

REFERENCE: 

Salem Generating Station EOP-TRIP-4, Sheet 2. 

[4.2/4.3] 

000011A209 .• (KA's) 

ANSWER: 074 (1.00) 

d. 

REFERENCE: 

Salem Generating Station EOP-TRIP-4, Sheet 2. 

[4.4/4.6] 

000055K102 •• (KA's) 

ANSWER: 075 {1.00) 

a. 
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SENIOR REACTOR OPERATOR Page129 

REFERENCE: 

Salem Generating Station EOP-LOCA-1, Sheet 2, EOP-LOCA-3, Sheet 1. 

[4.2/4.2) 

OOOOllAlll •• (KA's) 

ANSWER: 076 (1.00) 

a. 

REFERENCE: 

Salem Generating Station EOP-TRIP-2, Sheet 1. 

[4.1/4.4] 

000024K301 •• (KA's) 

ANSWER: 077 (1.00) 

c. 

REFERENCE: 

Salem Generating Station AOP-ROD-2, Page 2. 

[3.7/3.9] 

000001G012 •• (KA's) 

ANSWER: 078 (1.00) 

c. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station T.S. 3.6.1.1, Page 3/4 6-1 

[3.7/4.3] 

000069A201 •• (KA's) 

ANSWER: 079 (1.00) 

b. 

REFERENCE: 

Salem Generating Station EOP Volume 1, EOP-CSFST-1, Figs. 1-4. 

[4.4/4.6] 
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000074Al16 •• (KA's) 

000065K308 •• (KA's) 

ANSWER: 081 (1.00) 

a. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AOP-CN-1, Page 1. 

[4.4/4.6] 

000054K304 .. (KA's) 

ANSWER: 082 (1.00) 

b. 

REFERENCE: 

Salem Generating Station AOP-RHR-1, Pages 2, 3, & 7. 

[3.9/4.3] 

000025Kl01 .. (KA's) 

ANSWER: 083 (1. 00) 

c. 

REFERENCE: 

Salem Generating Station , AOP-SG-1, Page 2. 

[3.7/4.0) 

000037K305 .. (KA's) 

ANSWER: 084 (1.00) 

a. 
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. SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AOP-RAD-3, Page 5. 

[3.3/3.3] 

000058G007 •• (KA's) 

ANSWER: 085 (L 00) 

c. 

REFERENCE: 

Salem Generating Station Lesson Plan EOP-TRIP-1 Objective 3a. 
Salem Generating Station Lesson Plan EOP-TRIP-1, Page 9. 

(4.0/4.6] 

000007K301 •• (KA's) 

ANSWER: 086 (1.00) 

c. 

REFERENCE: 

Salem Generating Station Lesson Plan EOP-LOPA-1 Objective 1. 
Salem Generating Station Lesson Plan EOP-LOPA-1, Page 8 

(4.3/4.6] 

000055K302 •• (KA's) 

ANSWER: 087 (1.00) 

b. 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station LP EOP-TRIP-1 Objective 9. 
Salem Generating Station LP EOP-TRIP-1, Page 12. 

[4.0/4.6] 

000007K301 •• (KA's) 

ANSWER: 088 (L 00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 1. 
Salem Generating Station LP EOP-SGTR-1, Page 7. 

[4.5/4.8] 

000038A202 •. (KA's) 

ANSWER: 089 (L 00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 1. 
Salem Generating Station LP EOP-SGTR-1, Page 7. 

[4.4/4.6] 

000038A204 •• (KA's) 

ANSWER: 090 (L 00) 

b. 

Pagel.33 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 2. 
Salem Generating Station LP EOP-SGTR-1, Page 12. 

[4.3/4.5] 

000038A136 •• (KA's) 

ANSWER: 091 (1.00) 

c. 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 6. 
Salem Generating Station LP EOP-SGTR-1, Page 12. 

(4.3/4.1] 

000038K104 .• (KA's) 

ANSWER: 092 (1. 00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP~SGTR-1, Objective 6. 
Salem Generating Station LP-EOP-SGTR-1, Page 12. 

(4.3/4.1] 

000038K104 •• (KA's) 

ANSWER: 093 (1. 00) 

b 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating station LP EOP-FRTS-1, Objective 8. 
Salem Generating Station LP EOP-FRTS-1 and 2, Page 9. 

(3.6/4.1] 

000009K308 •• (KA's) 

ANSWER: 094 (1.00) 

d. 

REFERENCE: 

Salem Generating Station LP EOP-FRTS-1, Objective 8. 
Salem Generating Station LP EOP-FRTS-1 and 2, Page 10 . 

. [3.8/4.4] 

000009A214 •• (KA's) 

ANSWER: 095 (1. 00) 

a. 

REFERENCE: 

Salem Generating Station LP-FRCI-1 through 3, Objective le. 
Salem Generating Station LP-FRCI-1 through 3, Page 10. 

(3.5/3.8] 

000022K302 •• (KA's) 

ANSWER: 096 (1.00) 

b. 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating Station AOP-NIS-2 and Technical Specifications 
3.3.1, Page 3/4 3-6. 

[3.1/3.8] 
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000033A210 •• (KA's) 

ANSWER:· 097 (1.00) 

a. 

REFERENCE: 

Salem Generating Station Salem Generating Station 
SC.RE-FR.ZZ-OOlO(Q) (III-10) Page 4. 

[3.4/3.9] 

000036K202 •• (KA's) 

ANSWER: 098 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP-FRCI-1 thru 3, Objective ld. 
Salem Generating Station LP EOP-FRCI-1 thru 3, Page 7. 

[3.7/4.1] 



000028K305 •• (KA's) 

ANSWER: 099 (1.00) 

b. 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem Generating station LP Rod Control System Objective 1.5.2. 
Salem Generating Station LP Rod Control System Page 21. 

[3.2/3.4) 

001000K408 •• (KA's) 

ANSWER: 100 (1.00) 

d. 

REFERENCE: 

Salem Generating Station LP Rod Control system Page 43-44 . 

. (3.6/3.7) 

001000K202 •• (KA's) 

(********** END OF EXAMINATION **********) 
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TEST CROSS REFERENCE Page 1 

S R 0 E x a m PW R R e a c t o r 

O r g a n i z e d b y Q u e s t i o n Nu m b e r 

QUESTION VALUE REFERENCE 

001 1.00 1808 
002 1.00 1810 
003 1.00 1811 
004 1.00 1812 
005 1. 00 1813 
006 1.00 1814 
007 1. 00 1815 
008 1.00 1816 
009 1. 00 1817 
010 1. 00 1818 
011 1.00 1819 
012 1. 00 1820 
013 1. 00 1821 
014 1.00 . 1822 
015 1. 00 1823 
016 1. 00 1824 
017 1.00 3758 
018 1.00 9978 
019 1.00 9980 
020 1. 00 9981 
021 1. 00 9982 
022 1. 00 9983 
023 . 1. 00 9984 
024 1. 00 9985 
025 1. 00 9986 
026 1.00 9987 
027 1. 00 9988 
028 1. 00 9989 
029 1.00 9990 
030 1.00 9991 
031 1.00 9·992 
032 1.00 9993 
033 1. 00 9994 
034 1.00 9995 
035 1.00 9996 
036 1.00 9997 
037 1.00 9998 
038 1.00 9999 
039 1.00 10000 
040 1.00 10001 
041 1. 00 10002 
042 1.00 10003 
043 1.00 10004 
044 1.00 10005 
045 1.00 10006 
046 1.00 10007 
047 1. 00 10008 
048 1. 00 10009 
049 1.00 10010 



l 

TEST CROSS REFERENCE Page 2 

S R 0 E x a m p WR Re a c t o r 

o r g a n i z e d by Q u e s t i o n Nu m b e r 

QUESTION VALUE REFERENCE 

050 1. oo· 10011 
051 1.00 10012 
052 1. 00 10013 
053 1.00 10014 
054 1. 00 10111 
055 1. 00 ' 10114 
056 1.00 9000001 
057 1. 00 9000002 
058 1.00 9000003 
059 1. 00 9000004 
060 1. 00 9000005 
061 1.00 9000006 
062 1. 00 9000007 
063 1.00 9000008 
064 . 1. 00 9000009 
065 1. 00 9000010 
066 1.00 9000011 
067 1.00 9000012 
068 1.00 9000013 
069 1. 00 9000014 
070 1. 00 9000015 

,071 1.00 9000016 
072 1. 00 9000017 
073 1.00 9000018 
074 1.00 9000019 
075 1. 00 9000020 
076 1.00 9000021 
077 1.00 9000022 
078 1.00 9000023 
079 1.00 9.000024 
080 1. 00 9000025 
081 1. 00 9000026 
082 1.00 9000027 
083 1.00 9000028 
084 1.00 9000029 
085 1. 00 9000030 
086 1.00 9000031 
087 1. 00 9000032 
088 1. 00 9000033 
089 1.00 9000034 
090 1.00 9000035 
091 1.00 9000036 
092 1. 00 9000037 
093 1.00 9000038 
094 1. 00 9000039 
095 1. 00 9000040 
096 1.00 9000041 
097 1. 00 9000042 
098 1. 00 9000043 



TEST CROSS REFERENCE· Page ·3 

S R 0 E x a rn PW R R e a c t o r 

O r g a n i z e d b y Q u e s t i o n N u rn b e r 

QUESTION VALUE REFERENCE 

099 1. 00. 9000044 
100 1.00 9000045 

------
100.00 
------
------
100.00 



TEST CROSS REFERENCE Page 4 

S R 0 E x a m P W R R e a c t o r 

o r g a n i z e d b y KA G r o u p 

PLANT WIDE GENERICS 

QUESTION VALUE KA 

055 1.00 194001Al02 
003 1. 00 194001A10'.l 
054 1.00 194001Al03 
016 1.00 194001A107 
002 1. 00 194001Alll 
015 1.00. 194001Alll 
010 1.00 194001Alll 
009 1.00 194001A112 
011 1.00 194001K102 
012 1.00 194001Kl02 
004 1. 00 194001K102 
005 1. 00 194001K103 
001 1. 00 l94001K103 
008 1. 00 194001K105 
013 1. 00 194001K106 
014 1.00 194001K107 
007 1. 00 194001K116 
006 1. 00 194001K116 

------
PWG Total 18.00 

PLANT SYSTEMS 

Group I 

QUESTION VALUE KA 

100 1. 00 001000K202 
099 1. 00 001000K408 
017 1. 00 001000K505 
019 1. 00 003000G005 
018 1. 00 003000Kl12 
020 1.00 004000G006 
021 1. 00 013000A302 
022 1.00 013000A402 
029 1. 00 013000K107 
023 1.00 015000G005 
024 1.00 015000K604 
025 1. 00 022000A301 
026 1.00 026000G004 
027 1.00 059000K416 
028 1. 00 061000K401 
031 1. 00 068000G011 
032 1.00 068000K401 
030 1.00 071000G005 

------



TEST CROSS REFERENCE Page 5 

S R 0 E x a m PW R R e a c t o r 

o r g a n i z e d b y KA G r o u p 

PLANT SYSTEMS 

Group I 

QUESTION VALUE KA 

PS-I Total 18.00 

Group II 

QUESTION VALUE KA 

033 1.00 002000K106 
034 1.00 006000K506 
035 1.00 006020A302 
038 1. 00 010000A107 
037 1. 00 010000A403 
036 1. 00 010000G006 
039 1. 00 OllOOOAlOl 
040 1. 00 011000A210 
043 1.00 012000K401 
042 1. 00 012000K5.0l 
041 1. 00 012000K604 
044 1.00 027000A401 
045 1. 00 028000A101 
047 1. 00 064000A212 
046 1.00 064000A401 
048 1. 00 073000A403 
049 1. 00 073000G007 
050 1. 00 086000K406 

------
PS-II Total 18.00 

Group III 

QUESTION VALUE KA 

052 1. 00 005000A401 
051 1. 00 005000K403 
053 1. 00 076000K101 

------
PS-III Total 3.00 

------
------

PS Total 39.00 

EMERGENCY PLANT EVOLUTIONS 

Group I 



TEST CROSS REFERENCE 

S R 0 E x a m PW R R e a c t o r 

o r g a n- i z e d by KA G r o u p 

EMERGENCY PLANT EVOLUTIONS 

Group I 

QUESTION VALUE KA 

077 1.00 000001G012 
056 1.00 000005A203 
075 1. 00 OOOOllAlll 
071 1.00 000011A201 
073 1. 00 000011A209 
070 1. 00 000011K315 
059 1. 00 000015A123 
057 1.00 000015A210 
058 1. 00 000015G012 
076 1. 00 000024K301 
060 1.00 000026A201 
069 1. 00 000029K103 
072 1. 00 000040A205 
074 1. 00 000055K102 
086 1.00 000055K302 
064 1. 00 000057A219 
063 1. 00 000057K301 
062 1. 00 000059A203 
061 1. 00 000059K301 
078 1. 00 000069A201 
065 1. 00 000069G011 
079 1. 00 000074A116 
068 1. 00 000074K103 
067 1. 00 000074K310 
066 1. 00 000074K311 

------
EPE-I Total 25.00 

Group II 

QUESTION VALUE KA 

087 1. 00 000007K301 
085 1. 00 000007K301 
094 1.00 000009A214 
093 1. 00 000009K308 
095 1. 00 000022K302 
082 1. 00 000025K101 
096 1.00 000033A210 
083 1. 00 000037K305 
090 1. 00 000038A136 
088 1. 00 000038A202 
089 1. 00 000038A204 
092 1.00 000038Kl04 
091 1. 00 000038K104 



TEST CROSS REFERENCE 

S R 0 E x a m 

o r g a n i z e d 

EMERGENCY PLANT EVOLUTIONS 

Group II 

QUESTION 

081 
084 
080 

EPE-II Total 

Group III 

QUESTION 

098 
097 

EPE-III Total 

EPE Total 

Test Total 

VALUE 

1. 00 
1. 00 
1. 00 

16. oo· 

VALUE 

1. 00 
1. 00 

------
2.00 

------
------
43.00 

------
------
------
100.00 

PW R R e a c t o r 

b y K A G r o u p 

KA 

000054K304 
000058G007 
000065K308 

KA 

000028K305 
000036K202 

Page 7 



Facility: Salem 1 & 2 Exam Date: 1991/06/24 

Knowledge and Ability Record Form 
COUNT MATRIX 

summarizing counts by K/A Group 
for 

PWR - Senior Reactor Operator 

Plant Wide Generics .................................. 

Plant Systems I 
Plant Systems II 
Plant systems III 

Emergency/Ahn I 
Emergency/Ahn II 
Emergency/Ahn III 

Totals 

Kl 
2 
1 
1 

3 
3 
0 

10 

K2 K3 
1 0 
0 0 
0 1 

0 8 
0 8 
1 2 

2 19 

K4 K5 K6 
4 1 1 
2 2 1 
1 0 0 

........ 

........ 

........ 
7 3 2 

Al A2 A3 A4 SG 
0 0 3 2 6 
3 3 1 4 2 
0 0 0 1 0 

3 9 3 
1 4 1 
0 0 0 

7 16 4 7 12 

Total 
18 

20 
19 

4 

26 
17 

3 

===== 

Model Total • • • • • • • • • • • • • . . . . . . . . • • • • • . • . • • • • • 10 7 

1991/05/14 21:40:36 page 1 



Knowledge and Ability Record Form 
PLANT-WIDE GENERIC RESPONSIBILITIES 

PWR - Senior Reactor Operator Target: 17 % Actual: 16.8 % 

K/ A Rep Topic 

194001A102 Ability to execute procedural steps 
194001A103 2 Ability to locate and use procedures and station 

directives related to shift staffing and activities 
194001A107 Ability to obtain and interpret station elecirical and 

mechanical drawings 
194001Alll 3 Ability to direct personnel ~ctivities inside the 

control room 
194001All2 Ability to direct personnel activities outside the 

control room 
194001Kl02 3 Knowledge of tagging and clearance procedures 
194001Kl03 3 Knowledge of 10 CFR 20 and related facility radiation 

control requirements 
194001Kl06 Knowledge of safety procedures related to rotating 

equipment 
194001K107 Knowledge of safety procedures related to electrical 

equipment 
194001Kl16 2 Knowledge of facility protection requirements, 

including fire brigade and portable fire-fighting 
equipment usage 

1991/05/14 21:40:36 page 

Rating 
_R/S_ 

4.1/3.9 
2.5/3.4 

2.5/3.2 

2.8/4.1 

3.1/4.1 

3.7/4.1 
2.8/3.4 

3.4/3.4 

3.6/3.7 

3.5/4.2 

2 



Knowledge and Ability Record Form 
PLANT SYSTEMS 

PWR - senior Reactor Operator - 40 % 

Group I Plant Systems Target: 19 % Actual: 18.7 % 

001 Control Rod Drive 
003 Reactor Coolant Pump 
004 Chemical & Volume 
013 E. Saftey Actuation 
014 Rod Position Indic. 
015 Nuclear Instrument. 

017 In-Core Temperature 
022 Containment Cooling 
025 Ice Condenser 

061 Aux./Emer. Feedwater 
063 DC Electrical Dist. 
068 Liquid Radwaste 

K/A 

001000K202 
001000K408 
001000K505 

003000G005 

003000K112 
004000A303 
004000G006 

013000A302 
013000A402 
013000K107 
015000G005 

015000K604 
022000A301 
026000G004 
059000K416 
061000K401 
063000A403 
068000G011 

068000K401 

071000G005 

Rep 

1991/05/14 

026 Containment Spray 
056 Condensate System 

071 Wast Gas Disposal 
072 Area Radiation Mon. 

059 Main Feedwater System 

Topic 

One-line diagram of power supply to trip breakers 
Prevention of excessive rod movement 
Interpretation of rod worth curves,· including proper 
curve to use: all rods in (ARI), all rods out (ARO), 
hot zero power (HZP), hot full power (HFP) 
Knowledge of limiting conditions for operations and 
safety limits 
ccws 
Ion exchange bypass 
Knowledge of bases in technical specifications for 
limiting conditions for operations and safety limits 
Operation of actuated equipment 
Reset of ESFAS channels 
AFW System 
Knowledge of limiting conditions for operations and 
safety limits 
Bistables and logic circuits 
Initiation of safeguards mode of operation 
Knowledge of system.purpose and/or function 
Automatic trips for MFW pumps 
Water sources and priority of use 
Battery discha~ge rate 
Ability to recognize indications for system operating 
parameters which are entry-level conditions for 
technical specifications 
Safety and environmental prec~utions for handling hot, 
acidic, and radioactive liquids 
Knowledge of limiting conditions for operations and 
safety limits 

21:40:36 page 

Rating 
_R/S_ 

3.6/3.7 
3.2/3.4 
3.5/3.9 

3.4/3.8 

3.0/3.3 
2.9/2.9 
2.7/3.6 

4.1/4.2 
4.3/4.4 
4.1/4.4 
3.3/3.8 

3.1/3.2 
4.1/4.3 
3.6/3.9 
3.1/3.2 
3.9/4.2 
3.0/3.1 
2.2/3.0 

3.4/4.1 

2.4/3.1 

3 



Knowledge and Ability Record Form 
PLANT SYSTEMS 

PWR - senior Reactor Operator - 40 % 

Group II Plant Systems Target: 17 % Actual: 17.8 st-0 

002 RCS 
006 ECCS 
010 PZRPRS 
011 PZRLCS 

K/A 

002000Kl06 
006000K506 
006020A302 
010000Al07 
010000A403 
010000G006 

011000Al01 
011000A210 
012000K401 
012000K501 
012000K604 
027000A401 
028000A101 
033000A202 
064000A212 
064000A401 
073000A403 
073000G007 

086000K406 

Rep 

1991/05/14 

012 RPS 
016 NNIS 
027 CIRS 
028 HRPS 

029 CPS 
033 SFPCS 
034 FHES 
035 S/GS 

039 
055 
062 
064 

MRSS 
CARS 
AC 
ED/G 

073 PRM 
075 CIRC 
079 SAS 
086 FPS 
103 Containment 

Topic 

eves 
Relationship between ECCS flow and RCS pressure 
Valve lineups 
RCS pressure 
PORV and block valve$ 
Knowledge of bases in technical specifications for 
limiting conditions for operations and safety limits 
PZR level and pressure 
Failure of PZR level instrument-high 
Trip logic when one channel ooc or in test 
DNB 
Bypass-block circuits 
CIRS controls 
Hydrogen concentration 
Loss of SFPCS 
Loss of air-cooling fans 
Local and remote operation of the ED/G 
Check source for operability demonstration 
Knowledge of purpose and function of major system 
components and controls 
CO} 

21:40:36 page 

Rating 
_R/S_ 

3.7/4.0 
3.5/3.9 
3.9/4.2 
3.7/3.7 
4.0/3.8 
2.6/3.6 

3.5/3.6 
3.4/3.6 
3.7/4.0 
3.3/3.8 
3.3/3.6 
3.3/3.3 
3.4/3.8 
2~7/3.0 

2.8/3.1 
4.0/4.3 
3.1/3.2 
2.9i3.G 

3.0/3.3 

4 



Knowledge and Ability Record Form 
PLANT SYSTEMS 

PWR -. Senior Reactor Operator - 40 % 

Group III Plant Systems Target: 4 % Actual: 3.7 % 

005 Residual Heat Removal System 
007 PZR Relief Tank/Quench 
008 Component Cooling Water System 
041 Stearn Dump System Bypass Control 

045 Main Turbine Generator 
076 Service Water System 
078 Instrument Air System 

K/A 

005000A401 
005000K403 
008000K301 
076000K101 

Rep 

1991/05/14 

Topic 

Controls and indication for RHR pumps 
RHR heat exchanger bypass flow control 
Loads cooled by ccws 
CCW system 

21:40:36 page 

Rating 
_R/S_ 

3.6/3.4 
2.9/3.2 
3.4/3.5 
3.4/3.3 

5 



Knowledge and Ability Record Form 
EMERGENCY PLANT EVOLUTIONS 

PWR - Senior Reactor.Operator - 43 % 

Group I Emergency and Abnormal Plant Evolutions Target: 24 % Actual: 24.3 % 

000001 Continuous Rod With. 
000003 Dropped Control.Rod 
000005 Inoperable/Stuck Rod 
000011 Large Break LOCA 
OOb015 RCP Motor Malfunction 
000024 Emergency Boration 

000026 Loss of CCW 
000029 ATWS 
00004·0 Steam Line Rupture 
000051 Loss of Vacuum 
000055 Blackout 
000057 Loss of AC Elec. 

000059 LRW Release 
000067 ·Plant Fire Onsite 
000068 CR Evacuation 
000069 Loss Containment 
000074 Inadeq. Core Cool 
000076,High RCS Activity 

K/A 

000001G012 
000005A203 

OOOOllAlll 
000011A201 

000011A209 
000011K312 

000011K315 
000015A123 
000015A210 

000015G012 
000024K301 
000026A201 
000029Kl03 
000040A205 
000055Kl02 
oooo55K302 

000057A219 

000057K301 

000059A203 

oooo59K301 
000069A201 
000069G011 

000074A116 
000074Kl03 
000074K310 

000074K311 

Rep 

1991/05/14 

Instrument Bus 

Topic 

Ability to utilize symptom based procedures 
Required actions if more than one rod is stuck or 
inoperable 
Long-term cooling of core 
Actions to be taken, based on RCS temperature and 
pressure saturated and superheated 
Existence of adequate natural circulation 
Actions contained in EOP for emergency LOCA (large 
break) 
Criteria for shifting to recirculation mode 
RCP vibration 
When to secure RCPs on loss of cooling or seal 
injection 
Ability to utilize symptom based procedures 
When emergency·boration is required 
Location of a leak in the ccws 
Effects of boron on reactivity 
When ESFAS systems may be secured 
Natural circulation cooling 
Actions contained in EOP for loss of offsite and 
onsite power 
The plant automatic actions that will occur on the 
loss of a vital ac electrical instrument bus 
Actions contained in EOP for loss of vital ac 
electrical instrument bus 
Failure modes, their symptoms, and the causes of 
misleading indications on a radioactive-liquid 
monitor · 
Termination of a release of radioactive liquid 
Loss of containment integrity 
Ability to recognize abnormal indications for system 
operating parameters which are entry-level conditions 
for emergency and abnormal operating ,procedures 
RCS in-core thermocouple indicators 
Processes for removing decay heat from the core 
Isolating core flood tanks to prevent inadvertent 
discharge 
Guidance con~ained in EOP for Inadequate Core .cooling 

21:40:36 page 

Rating 
_R/S_ 

3.7/3.9 
3.5/4.4. 

4.2/4.2 
4.2/4.7 

4.2/4.3 
4.4/4.6 

4.3/4.4 
3.1/3.2 
3.7/3.7 

2.9/3.2 
4.1/4.4 
2.9/3.5 , c..,, Q -·-1-·-
4.1/4.5 
4.1/4.4 
4.3/4.6 

4.0/4.3 

4.1/4.4 

3.1/3.6 

_3.5/3.9 
3.7/4.3 
4.0/4.2 

4.4/4._6 
4.5/4.9 
3.5/3.8 

4.0/4.4 

6 



Knowledge and Ability Record Form 
EMERGENCY PLANT EVOLUTIONS 

PWR - Senior Reactor Operator - 43 % 

Group II Emergency and Abnormal Plant Evolutions Target: 16 % Actual: 15.9 % 

000007 
000008 
000009 
000022 
000025 

Reactor Trip· 000027 PZR PCS Malfunction 000054 Loss Of MFW 
stuck Relief Value 000032 Loss of SRNI 000058 Loss of DC 
Small Break LOCA 000033 Loss of IRNI 000060 GRW Release 
Loss of 
Loss of 

K/A Rep 

000007K301 3 
000009A214 
000009K308 
000022K302 

000025K101 
000033A210 

000037K305 

000038A136 
000038A202 

000038A204 
000038Kl04 2 
000054K304 
000058G007 

000065K308 

1991/05/14 

RCS Makeup 000037 SG Tube Leak 000061 ARMS Alarm 
Residual Heat 000038 SG Tube Rupture 00006,5 Loss of IAS 

Topic 

Actions contained in EOP for reactor trip 
Actions to be taken if PTS limits are violated 
PTS limits on RCS pressure and temperature NC and FC 
Actions contained in SOPs and EOPs for RCPs, loss of 
makeup, loss of charging, and abnormal charging 
Loss of RHRS during all modes of operation 
Tech-Spec limits if both intermediate-range channels 
have failed 
Actions contained in procedures for radiation 
monitoring, RCS water inventory balance, siG tube 
failure, and plant shutdown 
Cooldown of RCS to specified temperature 
Existence of an S/G tube rupture and its potential 
consequences 
Radiation levels (MREM/hr). 
Reflux boiling 
Actions contained in EOPs for loss of MFW 
Ability to explain and apply all system limits and 
precautions 
Actions contained in EOP for loss of instrument air 

21:40:36 page 

Rating 
_R/S_. 

4.0/4.6 
3.8/4.4 
3.6/4.1 
3.5/3.8 

3.9/4.3 
3.1/3.8 

3.7/4.0 

·4.3/4.5 
4.5/4.8 

3.9/4.2 
3.1/3.3 
4.4/4.6 
3.3/3.3 

3.7/3.9 

7 



Knowledge and Ability Record Form 
EMERGENCY PLANT EVOLUTIONS 

PWR - Senior Reactor Operator - 43 % 

Group III Emergency and Abnormal Plant Evolutions Target: 3 % Actual: 2.8 % 

000028 Pressure Level Malfunction 
000036 Fuel Handling Accident 

000056-Loss of OffSite Power 

K/A 

000028K305 
000036K202 

000036K303 

Rep 

1991/05/14 

Topic 

Actions contained in EOP for PZR level malfunction 
Radiation monitoring equipme~t (portable and 
installed) 
Guidance contained in EOP for fuel handling incident 

21:40:36 page 

Rating 
_R/S_ 

3.7/4.1 
3.4/3.9 

3.7/4.1 

8 



ATTACHMENT 2 

PSE&G JUNE 28, 1991 LETTER 

Public Service 
Electric and Gas 
Company 

Stanley LaBruna Public Service Electric and Gas Company P.O. Box 236, Hancocks Bridge, NJ 08038 . 609-339-1200 

Mr. Lee H. Bettenhausen, Chief 

June 28, 1991 
NTC-91-3169 

Operations Branch, Division of Reactor Safety 
u. s. Nuclear Regulatory Commission 
Region I 
475 Allendale Road 
King of Prussia, PA 19406 

Dear Mr. Bettenhausen: 

EXAMINATION REVIEW COMMENTS - SALEM SENIOR REACTOR OPERATOR 
INITIAL LICENSE EXAMIN~TION 

In accordance with NUREG-1021, Revision 6, enclosed are our 
question-by-question specific comments regarding the recent Salem 
SRO examination. 

Regarding the.written exam, the emerging philosophy suggested by a 
large number of questions on this exam is different from our recent 
experience on initial exams given for Salem and Hope Creek. This 
shift in philosophy appears to emphasize the SRO as all 
knowledgeable and all knowing whil~ procedure.s and other references 
are secondary in nature. 

We feel that much of its content is· more suitable to a Licensed 
Operator Requalification Examination, where reference materials are 
available and expected to be used, than to an initial license 
examination where no procedures or references were made available 
to the candidates. Although this higher than required level of 
recall knowledge was discussed during the examination preview at 
Region I, the examination as administered remained basically 
unchanged. Public Service's operating philosophy requires certain 
operations to be conducted with procedures in hand; operators are 
not to depend totally on their memory. 

On a positive note, the operational simulator examination scenarios 
were well prepared and reflect a conscientious effort to test the 
candidates on a broad knowledge base and discriminate for safe 
operations utilizing material normally available to the candidate. 
The lead examiner did a fine job of maintaining the focus on the 
purpose of.the examinations during the on-site examination process. 



Mr. T. Timothy Martin -2- 6/28/91 

In closing, I would like to re-emphasize our concern regarding the 
written examination and requ!ast that this matter be reviewed 
closely. 

Sincerely, 

Enclosures 

C Mr. Brian Hughes, Chief Examiner 
U. S. NRC 



.I 

s:::::noR REACTOR OPERATOR Page 5 

QvESTION: 002 (1.00) 

ln accordance with the CODE OF FEDERAL REGULATIONS, lOCFRSO, which ONE 
of the following events requires a 1 hour notification to the NRC? 

(f) Primary system unidentified leakage has been verified to be 
greater than 1.5 gallons per minute for the last 4 hours. All 
attempts to reduce leakage have been unsuccessful. 

b. An Instrument Control Technician working in the Reactor 
Protection system racks has accidentally shorted out several 
terminals. This error resulted in a reactor trip. 

c. An inadvertent liquid waste release occurred which was greater 
than 3.5 times Maximum Permissible Concentration (MPC). 

d. A news release is planned to the public concerning the liquid 
waste release that exceed 3.5 times the MPC. 

ANSWER: 002 (1.00) 

a. 

REFERENCE: 

10 CFR 5 0 . 7 2 ( b) ( 1) and ( b) ( 2 ) . 

[2.8/4.1] 

194001A111 •• (KA Is) 

FACILITY COMMENT/RECOMMENDATION: 

To answer the question correctly, you need to recall that a. has a 
4 hr. action statement limit and that c. is not a one hour report. 
The NSS utilizes the ECG to implement lOCFRSO reporting requirements . 



Page 

:;.:..:'ESTIOU: 0 05 (1.00) 

on June 24, 1991, a mechanic desires to enter the RCA to perform work. 
As the RWP is being filled out, it is discovered the mechanics•s last 
·,:hole body count was performed on May- 2 0', 1990. Which ONE of the below 
is the correct action for this discovery? 

a. His WBC has expired and he may not enter until a new one is 
performed. 

b. He can enter under a general touring RWP only, but cannot 
perform work. 

c. He may enter with permission from the Job Supervisor. 

He may enter as he is within the grace period allowed for the 
WBC. 

ANSWER: 005 (l.00) 

d. 

REFERENCE: 

Salem Generating s tation AP-24 , Page 6. 
[2.8/3.4] 

1940011\103 
•• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Also accept a. since it is the safest path. A person whose 
WBC has expired would be excluded from entry by Radiation Protection. 
The NSS has nothing to do with decisions in this process. 



CD-351D 

NC.NA-AP.ZZ-0024(Q) 

o Along with the Radiation Protection/Chemistry Manager, 
have the authority to deny any individual access to the 
Radiologically Controlled Area. 

o Along with the Radiation Protection/Chemistry Manager, 
have the authority to rescind the qualification or 
training of any individual trained or certified under 
Section 5.1 of this procedure. 

o Have the authority to rescind radiological stop work 
orders. 

3.3 Nuclear Services shall be responsible for the 
administrative controls associated with the training 
program (training frequency, testing criteria, record 
keeping, lesson plans, etc.). 

3.4 Manager - Radiation Protection/Chemistry Services shall 
be responsible for ongoing support services in the area 
of dosimetry, whole body counting, respirator fit 
testing, contaminated laundry, and instrument calibration 
and repair. 

3.5 Department Managers shall be responsible for departmental 
compliance with the radiation protection program. 

3.6 Work Supervisors shall ensure that work performed by 
individuals under their direction is according to the 
requirements of the radiation protection program by: 

o Properly briefing workers on their assigned tasks and 
RWP requirements. 

o Ensuring there is an adequate number of trained 
personnel to perform specific tasks. This will reduce 
the possibility of unnecessary individual exposures and 
will reduce collective exposure. 

o Using the optimal' number of workers on all tasks to 
meet ALARA objectives. 

o Requiring workers to have planned work packages 
available and training completed prior to entering the 
RCA. 

o Ensuring workers have adequate dose margins to do 
assigned tasks. 

o Reviewing work areas with the Radiation Protection 
department staff for potential radiological hazards 

Nuclear Common Page 3 of 26 Rev. 1 



NC.NA-AP.ZZ-0024(Q) 

Individual exposure in excess of 40 MPC-hours in a 
seven day period shall be evaluated and corrective 
actions taken to prevent recurrence in accordance with 
10 CFR 2 0 • 10 3 ( b) ( 2 ) . 

5.3.2 Whole body counts are performed for the following 
reasons: 

a. Individuals who require ~outine access to the RCA 
shall have a baseline whole body count. Visitors 
are not required to have a baseline count unless 
their visit involves entry into a Contamination 
Area, High Contamination Area, or Airborne 
Radioactivity Area. 

b. Individuals with long-term station assignments 
shall receive a whole body count annually. There 
is a three month grace period associated with this 
requirement. Individuals who have not had a whole 
body count within the grace period shall not enter 
the RCA. 

c. Individuals with suspected intakes of radioactive 
materials. This includes persons with facial 
contamination in excess of 200 ccpm and 
individuals with suspected intakes as determined 
by Radiation Protection supervision. 

d. Individuals with positive whole body counts may be 
scheduled for follow-up counts to verify the 
clearance of radioactive materials from the body. 
The frequency of these counts shall be based on 
the effective half-life of the nuclides in 
question and is normally determined by Radiation 
Protection/Chemistry Services. Individuals may be 
restricted from the RCA while the investigation is 
in progress. 

e. Individuals shall receive a termination whole body 
count upon completion of employment. 

5.3.3 Excr~ta analyses may be performed in complex cases of 
internal exposure. Radiation Protection/Chemistry 
Services determines the need to perform such analyses. 

5.3.4 Airborne radioactivity surveys shall be performed to 
measure the concentration of airborne radioactive 
materials. These surveys shall be performed: 

Nuclear common Page 13 of 26 Rev. 1 



SE::rcR REACTOR OPERATOR Page 9 

QUESTION: ·006 (1.00) 

For the last 6 months while touring the facility, you have observed an 
area containing 10 capped Acetylene compressed gas cylinders. They are 
standing on the floor 5 feet from a wall ·with a chain around the top and 
bottom of them. The cylinders are marked "flammable". No other visual 
information can be gathered. Which ONE of the below is correct 
concerning the placement of those cylinders in accordance with AP-25, 
FIRE PROTECTION PROGRAM? . 

a. The cylinders are stored correctly and meet all requirements of 
AP-25. 

~The cylinders are lacking a signed storage approval tag from the 
Senior Nuclear Fire Protection Supervisor. · 

c. The cylinder area is not posted as being hazardous per NFPA 30. 

d. The cylinder area is not properly roped off providing at least a 
5 foot buffer zone around the cylinders. 

ANSWER: 006 (1. 00) 

b. 

REFERENCE: 

Salem Generating Station AP-25, Page 4. 

[3.5/4.2] 

194001Kll6 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Delete. This would be an expected recall level of knowledge for the 
Fire Protection Supervisor. For anyone else, the reference document 
(AP-25) should be consulted. 



NC.NA-AP.ZZ-0025(Q) 

5.0 PROCEDURE 

5.1 Employee Requirements 

All personnel shall comply with the following 
requirements. 

5.1.1 Deficiencies observed in any fire protection system shall 
be immediately reported to the Nuclear Fire Protection 
supervisor (NFPS) at Extension'2800. Questionable or 
suspected deficient conditions shall also be reported to 
the NFPS for evaluation prior to the start of any work 
activity. 

5.1.2 Personnel shall monitor the quantities of transient 
combust1ble materials which they may be introducing into 
any safety-related areas/rooms of either station. If it 
is found that transient combustibles are already present 
in the area/room, the responsible job supervisor shall be 
contacted to verify that the additional transient 
combustibles are acceptable to introduce into the 
area/room. 

5.1.3 Fire detection or suppression systems which have been 
actuated by a fire shall not be shut off until authorized 
by a NFPS or the Senior Nuclear Shift Supervisor/Nuclear 
Shift Supervisor (SNSS/NSS) of the affected station. 

5.1.4 Use of fire protection water for non-fire protection 
purposes, either within or outside the protected area, is 
prohibited without the permission of the SNSS of the 
affected station and the NFPS. 

5.1.5 Request for changes in type, size, location or addition 
of portable fire extinguishers shall be directed to the 
Nuclear Fire Protection Staff Engineer, who shall screen 
the proposed change in regard to both sound Fire 
Protection needs and previously established configuration 
control. 

If the type, size or location of the subject extinguisher 
is loqated within an area or room which is governed by 
the configuration control program, the requester must 
initiate a "Change Request" per the design change process 
procedure NC.NA-AP.ZZ-OOOS(Q), "Control of Design and 
Configuration Changes, Tests, and Experiments." No 
changes to extinguishers which are located within an area 
or room which is governed by the configuration control 
program may be made until the requested change is 
approved and documented via the design change process. 

Nuciear Common Page 8 of 31 Rev. o 



SE:.:IOR REACTOR OPERATOR Page 10 

QUESTION: 007 (1.00) 

Unit i is in refueling. A full 5 gallon container of paint thinner is 
sitting in the general area of the 11 RHR pump room and was 'brought into 
the building 2 days ago. The area is roped off with posted danger signs 
indicating the area is being painted by a contractor. Which ONE of the 
below is correct concerning the container in accordance with AP-25, FIRE 
PROTECTION PROGRAM? 

a. The container is authorized providing it has been in the 
building less than 7 days. 

The container must be removed immediately as it exceeds the 
limits placed on amount of FLAMMABLE liquids allowed. 

c. The container must be removed immediately as it exceeds the 
limits placed on amount of COMBUSTIBLE liquids allowed. 

d. The area is not posted as being hazardous per NFPA 30 •. 

ANSWER: 007 (1.00) 

b. 

REFERENCE: 

Salem Generating Station AP-25, Page 9. 

(3.5/4.2] 

194001Kll6 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Accept b. or c. Question calls for recall of quantity and classification 
of the material. ~his should be recall level of knowledge for the 
Fire Protection ~upervisor. For anyone else, the reference document 
(AP-25) should be consulted. 



SE.!'JIOR REACTOR OPERATOR Page 11 

QUESTION: 008 (1.00) 

In accordance with AD-37, Key Control, the Key Control Coordinator must 
audit the key control program at certain intervals and report -any 
discrepancies found. Which ONE of the below is -the correct audit 
interval AND person who receives the report,of discrepancies found? 

a. Audit monthly, report goes to Senior Nuclear Shift Supervisor. 

b. Audit monthly, I to Operations Manager. report goes 

-~ c_c .. Audit quarterly, report goes to Operations Manager~ 

d. Audit quarterly, report goes to Senior Nuclear Shift Supervisor. 

ANSWER: 008 (1.00) 

c. 

REFERENCE: 

Salem Generating Station AD-37, Page 4. 

[3.1/3.4) 

194001Kl05 •• (KA's) 

FACILITX COMMENT/RECOMMENDATION: 

Delete. Requires the memorization of test intervals for procedures 
that are generated and scheduled by the Operations Department Staff. 



ADMINISTRATIVE DIRECTIVE -37 
KEY CONTROL 

1.0 PURPOSE 

The purpose of this directive is to establish an Operations 
Department key Control Program. 

2.0 SCOPE 

This directive provides for key control to ensure that the 
security of locked equipment and enclosures is not 
compromised. 

The program consists of the following elements: 

1. The Key Control Coordinator 

2. The Key Inventory Log 

3 . Key Cabinet 

4. Key Rings 

5. Key Issue Log 

The program also requires periodic audits of the supervised 
keys and administrative controls. 

3.0 DETAILS 

3.1 KEY CONTROL COORDINATOR 

The Key Control Program will be under the direct 
supervision of the Key Control Coordinator, who reports 
to the Operating Engineer. The coordinator will be 
responsible for general administration of the program 
which will include: 

a. Adding_or deleting keys from the program. 

b. Revising the Key Inventory Log. 

c. Maintaining all hardware required for this 
program. 

d. Conducting program audits in accordance with 
the Reoccurring Task Work Order System. 

e. Conducting investigations into lost keys, if 
necessary. 

Salem Unit 1/2 1 Rev. 4 



AD-37 

3.5 AUDITS 

3.5.1 At the end of each shift, the duty Nuclear Shift 
Supervisor will review the key issue log in 
accordance with OD-20 to ensure all keys have 
been returned to the cabinet. Persons holding 
missing keys will be contacted by the ~uclear 
Shift Supervisor and instructed to return the 
key(s). If it is absolutely necessary that keys 
should remain in the field, the Nuclear Shift 
Supervisor will inform his relief of that fact 
and the keys will be recovered on a subsequent 
shift. 

3.5.2 Once per day, on the 00-08 shift, the duty 
Nuclear Equipment Operators (Primary, Secondary, 

· Radwaste_and Circ. Water) ~ill report to their 
respective Control Room so the Nuclear Control 
Room Operator can observe the duty key rings and 
ensure the proper keys are on each ring ·I.A.W. 
AD-37-A-3. This visual accountability will be 
noted on the daily routines. All discrepancies 
shall be logged and reported to the Nuclear Shift 
Supervisor. 

3.5.3 Once per quarter the Key Control Coordinator will 
audit the key control program. The Key Inventory 
Log will be used for this purpose and retained 

Salem Unit 1/2 

on file for one year. All keys will be accounted 
for and all paperwork will be completed and up
to-date. Audit discrepancies, not immediately 
correctable, will be brought t9 the attention of 
the Operating Engineer(s). - A copy of the audit 
sheets will be forwarded to the Operations 
Manager for review. 

END OF PROCEDURE 

FINAL PAGE 

4 Rev. 4 



SE:lHOR REACTOR OPERATOR Page u 

QCESTION: 009 ( 1. 00) 

In order to carry out all steps within the EOPs, special tools, ladders 
and kits required to perform certain EOP steps are located ·at strategic 
locations throughout the plant. In accordance with AD-44, EOP Program 
Maintenance, which ONE of the below is the,correct frequency used by 
Salem to insure these tools, ladders and kits are where they are supposed 
to be when needed? 

a. They are inventoried once per shift. 

(hl They are inventoried once per month. 
..___,, 

c. They are inventoried once per quarter. 

d. A minimum of 25% are inventoried once per month, all must 
inventoried once per quarter. 

ANSWER: 009 (1.00). 

b. 

REFERENCE: 

Salem Generating Station AD-44, Page 17. 

[2.8/4.1] 

194001Al12 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Delete. Requires the memorization of test intervals for procedures 
that are generated and scheduled by the Operations Department Staff. 

be 



3.4 

3.4.l 

3.4.2 

a. 

b. 

c. 

3.5 

3.5.1 

AD-44 

TRAINING 

Simulator training will be conducted on a shift basis so 
that a team approach is maintained. 

Training to familiarize the operators with the 
procedure changes will consist of the following: 

Information Directives (IAW AD-18) used to alert 
Operators to minor changes. As determined by the 
Operating Engineer and the EOP coordinator on ATT 1-2, 
these changes do not require a shift briefing or a 
simulator session. The Information Directive shall be 
issued within one week of the EOP change. 

Shift Briefings-used to disseminate information for any 
change listed in paragraph 3.3.5. As determined by the 
Operating Engineer and the EOP Coordinator on ATT 1-2, 
these changes require the shift to be trained within 
a short time frame (typically two weeks) but do not 
require a simulator session. 

Simulator Sessions-used to train Operators on major 
changes to the EOPs. As determined by the Operating 
Engineer and the EOP Coordinator on ATT 1-2, these 
changes require a simulator session, the timeliness of 
which shall be based on conditions at the time of the 
change. 

EOP APPROVAL AND DISTRIBUTION 

Approval and distribution will be performed in 
accordance with AD-1, Changes to Station Documents 
and the EOP Generation Package CATT 7-1). 

D. CONTROL OF TOOLS AND EQUIPMENT 

1.0 SC.OP-PM.ZZ-0001, Control of EOP tools, ladders 
and kits is the mechanism that ensures all the 
required tools, ladders and kits are 
maintained at their designated locations. 

2.0 SC.OP-PM.ZZ-0001 is performed every month to ensure 
that all tools, ladders and kits necessary to perform 
in-plant actions are available and in good order. 

E~ WESTINGHOUSE OWNERS GROUP REPRESENTATION 

1.0 RESPONSIBILITY 

1.1 EOP Coordinator or his designee shall: 

Salem Unit 1/2 17 Rev. l 



SE!EOR ~E.ACTOR OPERATOR ?age l~ 

QUESTic:;: 011 (1.00) 

With an electrical job in progress, a worker must operate, a piece of 
electrical equipment that he placed a yellow tag on. The equipment is 
NOT short-circuited and grounded. At the scene, the worker discovers a2221. 
red tag placed with his yellow tag. In ~ccordance with AP-15, Safety 
Tagging Program, which ONE of the actions below is correct for the 
situation? 

a. The worker named on the yellow tag may operate the equipment as 
needed for his work only without restriction. 

fb\ The worker named on the yellow tag may operate the equipment as 
~· needed for his work after gaining consent of the red.tag owner .. 

c. With no short-cirtuit and ground, the worker must wait £or the 
red tag to be cleared. 

d. Regardless cf the situation, a red tag always overrides a yellow 
tag, the worker cannot continue under any conditions. 

ANSWER: 011 (1.00) 

b. 

REFERENCE: 
.. 

Salem Generating Station AP-15, Page 5. 

[3.7/4.1] 

194001Kl02 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Also, consider d. as an acceptable answer since some research on actual 
blocking points and tagging rules should be done .before anything is operated. 



AP-15 

6.6 Equipment required to be cleared and tagged administratively (not 
for personnel or equipment protection) in accordance with an 
operating procedure may be cleared and tagged for the Nuclear Shift 
Supervisor - Adm.in. 

6.7 Equipment worked on by Operations Department personnel shall be 
cleared and tagged in the name of an Operating Supervisor. 

NOTE 6.7 

The requesting Supervisor and the approving Nuclear Shift 
Supervisor shall not be the same person. 

6.8 Equipment tagged only with a red blocking tag shall not be operated 
by anyone until the tag has been properly released and removed. 

6.9 Equipment tagged with a white caution tag shall .not be operated by 
anyone unless all special instructions are explicitly complied with. 

6.10 Work shall not be performed on any blocking point having only a red 
blocking tag e~cept for the repacking of a valve under pressure. 

6.11 Every yellow permissive tag shall have a red blocking tag between it 
and any source by which the equipment could be energized. This 
applies in all cases· except when used in accordance with section 8. 8 
for Motor Operated Disconnects/ Circuit Switches. 

6 .. 12 Work shall not be performed on high voltage electrical equipment 
that can be operated for test or adjustment without the apparatus 
being tagged with a yellow permissive tag. 

6.13 Permission shall be secured from all persons named on the permissive 
tags before any operation or test of the equipment is permitted if 
there are two or more permissive tags for different individuals on 
the same equipment. 

6.14 Electrical equipment tagged with both a red blocking tag for one 
person and a yellow permissive tag for another may be operated by 
only the person named on the yellow permissive tag under the 
following conditions: 

AP-15 

6.14.1 Work on Grounding Devices - The person named on the yellow 
permissive tag shall: 

A. Install and tag an approved portable short-circuit and 
ground when the work is to be done on electrical 
equipment that provides a protective short-circuit and 
ground, such as a line and grounding switch. Such 
portable grounds shall be reported to the appropriate 
tagging authority, e.g., the Nuclear Shift Supervisor for 
equipment under station jurisdiction and to the Electric 
System Operator for equipment under hi.s jurisdiction, and ... 
included on the Tagging Reqliest Form. 

Page 4 of 18 Rev. 5 



1. The approved portable short-circuit and ground shall 
be installed toward the work area of the person named 
on the red blocking tag before operating the 

. grounding switch or opening the ground circuit_~ 

6~14.2 Work on Electric Equipment not short-circuited and grounded -
The person named on the yellow permissive tag shall: 

A. -Contact the person(s) named on the red blocking tag(s) 
and secure. their consent when the work to.be performed is 
on electrical equipment that is not short-circuited and 
grounded. 

1. If this cannot be done. an approved portable 
short-circuit and ground shall be applied to the 
equipment toward the work area of the person named on 
the red blocking tag before the equipment is 
operated. The portable ground shall be reported to 
the appropriate tagging authority and included on the 
tagging request. 

The person named on the yellow permissive tag may operate the 
equipment for test or adjustment after complying with 6.14.1 
or 6.14.2 above, as required. but shall apply no potential 
test. 

6.15 A red blocking tag shall be used on the lockout switch when a gas 
turbine is locked out. 

6.16 Requests for work on electrical equipment of 13kV or above shall be 
made through the Electric System Operator. Work shall not be 
performed on any part of these systems without permission from the 
ESO. 

7.0 PROCEDURE 

The Work Control Center shall prepare tagging packages for the 
planned work activities based on schedules developed by the Station 
Planning Department. 

Tagging requests for unplanned or emergency work shall be submitted 
to or initiated by the Work Control Center as soon as practical. 

Tagging of components under the jurisdiction of the Electric System 
Operator shall be performed in accordance with section 7.7. 

7.1 TAGGING REQUEST 

AP-15 

7.1.1 The Initiator shall request the appropriate equipment be 
cleared and tagged or caution tagged by initiating a TAGGING 
REQUEST & RELEASE (Attachment 2) or a CAUTION TAG REQUEST & 
RELEASE (Attachment 4) and submitting it to the Work Control 
Center. 

Page 5 of 18 Rev. 5 



SENIOR REACTOR OPERATOR Page 16 

QUESTION: Ol3 (1.00) 

The NCO is running the 21 Reactor Coolant Pump for maintenance testing. 
The following is the history of the runs to present. 

Time 

10:00 AM 

10:32 AM 

11:05 AM 

outcome 

Pump started, then stopped after 5 
minutes. 

Pump started, then stopped after 10 
minutes. 

Pump started, then stopped after 10 
minutes. 

In accordance with OD-3, Large Motor Starting Criteria, which ONE of the 
following is the EARLIEST oorrect time when~the 21 RCP may be started 
again? 

a. 

b. 

,:;:'i 
:.~ 

d. 

:.1:45 AM 

12:00 AH 

12:15 PM 

1:00 PM 

ANSWER: 013 (1.00) 

. c. 

REFERENCE: 

Salem Generating Station OD-3, Page j-A-3. 

(3.4/3.4] 

194001Kl06 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: . 

'Consider deleting. Each 4KV motor has specific criteria in OD-3, with 
the RCP as the most complex. The NSS would not rely on his memory 
to make this call. 



OD - 3 

LARGE MOTOR RESTARTING CRITERIA 

DESCRIPTION 
' -

Air Compressor 
Turbine Aux Cooling pump 
Component Cooling Pump 
Heater Drain Pump 
(Allis Chalmers) 

Circulating Water Pump 
(Allis Chalmers) 

Containment Spray Pump 
Centrifugal Charging Pump 
Residual Heat Removal Pump 
Safety Injection Pump 
(Westinghouse) 

Salem Unit 1/2 

STARTING RESTRICTIONS 

With motor cold, do not attempt more 
than 2 consecutive starts, and allow 
motor to coast to rest between starts. 
If motor is hot do not attempt more 
than 1 start. Additional motor 
starts ( 3rd for cold motor or 2nd for 
hot motor) can be attempted if motor 
was running for at least 1/2 hour after 
its previous start. If not, the motor 
must remain at standstill for 1 hour 
before an additional start is 
attempted. 

With motor cold, do not attempt more 
than 3 consecutive starts, and allow 
motor to coast to rest between starts. 
If motor is hot do not attempt more 
than 2 consecutive starts. Additional 
motor starts (4th cpld motor or 3rd for 
hot motor) can be attempted if motor 
was running for 20 minutes after its 
previous start. If it was not running 
for 20 minutes after its previous 
start, the motor must remain 
at standstill for 40 minutes before an 
additional start is attempted. 

4 starts/hour·when cold, coasting to 
rest between starts. 2 starts/hour 
when hot, coasting to rest between 
starts. 

OD-3-A-1 Rev. 1 



DESCRIPTION 

Auxiliary Feedwater Pump 
(Westinghouse) 

..... 

Containment Fan Coil Unit 
·(Westinghouse) 

Condensate pump 
(Electric Machinery) 

Salem Unit 1/2 

OD - 3 

STARTING RESTRICTIONS 

With motor cold, do not attempt more 
than 2 consecu~ive starts, and allow 
motor to coast to rest between starts. 
If motor is hot, do not attempt more 
than 1 start. Additional motor 
starts (3rd for cold motor or 2nd for 
hot motor) can be attempted if motor 
was running for at least 15 minutes 
after its previous start. If it was 
not running for 15 minutes after its 
previous start, the motor must remain 
at standstill for 45 minutes before an 
additional start is attempted. 

With motor cold, do not attempt more 
than 2 consecutive starts, and allow 
motor to coast to.rest between starts. 
If motor is hot, do not attempt more 
than 1 start. Additional motor 
starts (3rd for cold motor or 2nd for 
hot motor) can be attempted if motor 
was running for at ·least 15 minutes 
after its previous start. If it was 
not running for 15 minutes after its 
previous start, the motor must re~ain 
at standstill for 25 minutes before an 
additional start is attempted. 

With motor cold, do not attempt more 
than 2 consecutive starts, and allow 
motor to coast to rest between starts. 
If motor is hot Cat its rated 
temperature) do not attempt more than 
1 consecutive start. Additional motor 
starts (3rd for cold motor or 2nd for 
hot motor) can be attempted if the 
motor was running for 25 minutes after 
its previous start. ·rf it was not 
running for 25 minutes after its 
previous start, the motor must remain 
at standstill for 1 hour before an 
additional start is attempted. 

OD-3-A-2 Rev. 1 



DESCRIPTION 

Service Water Pump 
(General Electric) 

Auxiliary Feed Water Pump 
·(Allis Chalmers) 

Reactor Coolant Pump 
(Westinghouse) 

Component Cooling Pump 
(Westinghouse) 

Salem Unit 1/2 

OD - 3 

STARTING RESTRICTIONS 

With motor cold, do· n6t attempt more 
than 2 consecutive starts, and allow 
motor to coast to rest between starts. 
If motor is hot, do not attempt more 
than 1 start. Additional motor 
start (3rd for cold motor or 2nd for 
hot motor} can be atte~pted if motor 
was running for at least 1/2 hour after 
its previous start. If it was not 
running for at least 1/2 hour after its 
previous start, the motor must remain 
at standstill for 1 hour before an 
additional start is ~ttempted. 

6 consecutive starts when cold, 2 
consecutive starts when hot. 
Thereafter 4 starts per hour evenly · 
spaced. Allow motor to coast to rest 
between the starts. 

RESTARTING THE MOTOR 
After any period of running or after 
any attempt to start where the motor 
has failed to achieve full speed before 
it is stopped, a restart should not be 
made until the motor has been allowed 
to cool by standing idle for a period 
of not less than 30 minutes. 

CONSECUTIVE STARTING LIMITS 
Within any 2 hour period, the number of 
starts should be limited to a maximum 
of 3 with a minimum idle period of 30 
minutes prior to each restart. When 
three starts or attempted starts have 
been made within a 2 hour period, then 
a fotirth start should not be made until 
the motor has been allowed to cool by 
standing idle for at least 1 hour. 

2 consecutive starts when cold 
1 consecutive start when hot 
for 3rd start cold or 2nd start when 
hot wait 1 hour before attempting 
restart. 

OD-3-A-3 Rev. 1 



s.::::noR REAC':'OR OPERATOR Page 13 

QUESTION: 015 (1.00) 

A motor operated valve indicated as safety related has been repaired and 
is ready to be returned to service. No functional testing is indicated 
by the work order and nothing can be found for the valve in the 
Inservice Inspection Program (ISI). Which ONE of the below constitutes 
a correct functional test of this valve before it can be returned to 
service in accordance with OD-10, Removal And Return Of Safety Related 
Equipment To An Operable Status? 

a. The valve must completely stroke once to demonstrate 
operability. 

The valve must conpletely stroke twice to demonstrate 
operability. 

c. The functional test will be as directed by the Operating 
Engineer. 

d. No functional test is required. 

~NSWER: 015 ( 1. 00) 

b. 

REFERENCE: 

Salem Generating Station OD-10, Page 4. 

[2.8/4.1) 

194001Alll •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

The NSS would refer to OD-10 and be held accountable for returning 
a safety related piece of equipment to service without a procedurally 
directed retest. 



OD-10 

If the Technical Specification or the Inservice Inspection 
Program does not require specific surveillance testing, the 
Senior Shift Supervisor/Shift Supervisor shall ensure that the 
required post-maintenance operability retesting is performed, 
even if retesting requirements ar~ not specified on the 
workorder form. If there is no workorder associated with the 
equipment, the retesting requirements apply nonetheless. 

Although the functional testing will depend primarily upon 
the nature of the work which was pe~formed, the following 
guidelines are structured to be applicable in most cases. The 
prime purpose of the retesting is to ensure that the component 
performs its designed function within the system in which it 
serves. 

1) Rotating equipment - Ventilating Fans 
Pumps 
Diesel Generators 
Compressors (Air, Gas) 
Containment ·Fan Coil Units 

The functional test of rotating equipment requires that the 
equipment be made ready for service, started, and run as long 
as necessary to ascertain acceptable operating parameters. 

The Emergency Diesel Generator shall be run for a minimum of 
fifteen (15) minutes. If the generator breaker was racked 
down, the minimum acceptable functional test shall include 
synchronizing the generator to the system grid. 

2) Valve (Air or Hydraulically operated) 

The functional test of these valves requires that the valve 
will be stroked and observed for freedom of movement. 

3) Valve (motor operated) 

The functional test of th.ese valves requires that the valve 
will be stroked twice and observed for freedom of movement and 
to insure that the torque limit settings are not exceeded. 

4) Valve (Manually operated) 

The functional test of these valves requires that the valve 
will be subjected to normal operating pressure and checked for 
leak.s or whatever is appropriate for the work performed. 

Salem Unit 1/2 4 MASTER Rev.5 



SE!!IOR REACTOR OPERATOR Fage 19 

QUESTION: 016 (1.00) 

On an electrical schematic for a breaker control circuit, relays are 
indicated by a circle with the relay number and function letter 
indicated inside the circle. Which ONE of the below is the correct 
relay number/function letter.combination for anti-pumping relay 52 in a 
breaker control circuit? 

a. 52 
ANSWER: 016 (1.00) TC 

b. 

52 

y 

c. 52 

X· 

d. 52 

SM 

REFERENCE: 

Salem Generating Station LP Electrical Schematics, Objective 1a: 
Salem Generating Station LP Electrical Schematics, Page 9. 

[2.5/3.2] 

194001A107 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Relatively easy question but available on schematics as are all other 
relay designations. 



SE!:::oR REACTOR OPERATOR Page 2 

~··· 
.· 

QUESTION: 019 (1.00) 

Which ONE of the below is correct concerning the startin~ of a RCP? 

a. Within any 1 hour period, the number of starts cannot exceed 2. 

b. Number 1 seal leakoff flow must be GREATER THAN o.s gpm. 

c. Maintain RCS pressure as close as possible to 225 psig to 
prevent POPS actuation. 

The sum of controlled.leakage from all RCP seals shall not 
exceed 40 gprn. 

ANSWER: 019 (1.00) 

d. 

REFERENCE: 

Salem Generating station LP Reactor coolant Pump Objective 13. 
Salem Generating station OP-II-1.3.1, pages 4-6. 

[3.4/3.8] 

003000G005 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

In addition to the correct response, the question requires a recall 
level of knowledge of the correct procedural value for each distractor 
to answer the question correctly. Most people would probably select 
d. because it is a well-known T.S. number, not because they memorized 
the procedure. Considering OD-3, Large Motor Starting Criteria, a. 
is not really an incorrect response. 



LESSON NAME: REACTOR COOLANT PUMP (RCP) - 300S-000.00S-RCPUMP-03 
10 03 90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

0300S/1:24 

b. Given specific plant conditions and operating 
history, and utilizing the Salem Technical 
Specifications and OD-12, "Tech Spec 
Interpretations," analyze the conditions and 
correctly implement the technical 
specification(s) •. 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specifications(s) 
(SRO Only). 

12. Given the following plant and industry events, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s} that, if 
altered, could have prevented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the vent(s). 

a. LER 85-003(2), "POPS Ch II Initi~tion." 

13. Given the following plant procedures, summarize the 
basis(es) for the initial conditions, precautions, 
steps, notes, etc.; and where applicable, identify 
any operational limits. 

a. OP-II-1.3.1, "Reactor Coolant Pump Operation." 

b. SP(0)4.4.l.2.l, "Reactor Coolant System - RCP 
Status." 

c. SP(0)4.4.6.2c (4.4.7.2c), "Unit 1 (2) Reactor 
Coolant System - Controlled Leakage Measurement." 
-

14~ Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOP's): 

a. AOP-RCP-1, "Loss of Reactor Coolant Pump and/or 
Flow. II 

b. AOP-RCP-2, "#1 Seal Failure. " 

c. AOP-RCP-3, "Loss of Seal Injection Flow. II 

d. AOP-RCP-4, "Loss of Component Cooling Water to 
RCP. II 

Page 11 NTC-102 
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1.0 PURPOSE 

OPERATING PROCEDURE 
II-1.3.1 

REACTOR COOLANT PUMP OPERATION 

1.1 This procedure provides the instruction necessary to: 

1.1.1 Place the Reactor Coolant Pump in service. 

1.1.2 Re-establishing Seal Injection flow. 

1.1.3 Verify seal leak-off flow greater than 0.2 GPM. 

2.0 INITIAL CONDITIONS 

Intermittent operation of the RCP's is allowed during the venting 
procedure. 

2.1 The RCS has been filled and vented IAW II-1.3.4, 
"Filling and Venting the RCS." For filling and venting 
of the RCS, a pressure of at least 325 ·PSIG must be 
maintained. This will prevent the differential 
pressure across No. 1 Seal from decreasing below 200 
PSID when the air trapped in the Steam Generator tubes 
reaches the pump. 

2.2 Seal Injection flow is being supplied IAW II-3.3.1, 
"Establishing Charging, LetdoWJ1, and Seal Injection 
Flow." 1 

2.3 Component Cooling flow has been established to the pump 
to be started IAW II-7.3.2, "Component Cooling System -
Normal Operation." 

2.4 VCT pressure is at least 15 PSIG to provide lubrication 
for NO. 2 Seal. 

2.5 The standpipe level is in the normal operating range 
(no high or low level alarm). 

2.6 Fire protection to the RCP motor(s) is operable, 
including all alarm functions IAW V-3.3.1, "Fire 
·Protection system Operation." 

Salem Unit 2 1 Rev. 5 



. 3.0 

II-1.3.1 

2.7 With one or more of ·the RCS Cold Leg Temperatures less 
than or equal to 312°F, a Reactor Coolant Pump shall 
not be started unless one of the following conditions 
are met: 

2.7.1 The Pressurizer Water Volume is less than 93.2% .. 

2.7.2 All Steam Generator Secondary Temperatures are 
less than S0°F above any RCS Cold Leg 
Temperature. 

2.8 The reactor is subcritical ,with all control banks fully 
inserted. 

2.9 RCP Oil Lift Pump 3-way valve is in the 
Uppershoe position for 24 Reactor Coolant 

2.9.1 21, 22, and 23 Reactor Coolant Pump 
motors do not have a 3-way diverter 
The flow is fixed between Upper and 
Thrust Shoes for these motors. 

PRECAUTIONS 

Pump. 

valve. 
Lower 

ACN 
P-2 
11-
2-
88 
HO 

3.1 Reactor Coolant Pumps should not be started for 
continuous operation if a bubble has not been formed in 
the Pressurizer. Unequal temperatures throughout the 
RCS may result in a pressure excursion in the RCS when 
the colder water in the pump suction and.Steam 
Generator is heated in the rest of the system. Jogging 
of RCP's for filling and venting while solid id 
acceptable. 

3.2 Greater than 15 PSIG must be maintained in the VCT to 
insure an effective back pressure on the RCP's No. 2 
Seal to maintain lubrication of that seal. 

rnA 
5-
23-
90 
JEK 

3.3 At all times during RCP startup and operation, a differential 
pressure of at least 200 PSID must be maintained across No. 1 
seal. 

3.3.1 No. 1 Seal differential pressure may be verified 
by subtracting VCT pressure from RCS pressure 
(RCS pressure - VCT pressure) or subtracting 
Excess Letdown return pressure from from Seal 
Injection pressure (Seal Injection pressure -
Excess Letdown return pressure) 

a. If step 3.3.1 is utilized to verify No. 1 
Seal differential pressure, all other 
parameters (seal injection flow, seal 
leakoff, and RCP bearing temperatures) must 
be verified to be normal. 

mo 
8-9 
-90 
JEK 
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II-1.3.1 

NOTE 
If it becomes necessary to open the No. 1 Seal Bypass Valve, then 
all four Seal Return Valves (21-24CV104) must be opened first to 
preclude possible cocking of the seals. 

3.4 The No. 1 Seal Bypass Valve should not be opened unless 
either the pump bearing temperature (seal inlet 
temperature) or the No. 1 seal leak off temperature 
approaches its alarm level. The No. 1 Seal, Bypass 
Valve should then be opened only if all of the 
following conditions are met: 

3.4.1 Reactor Coolant System pressure is between 100 
and 1000 PSIG. 

3.4.2 ·No. 1 Seal Leakoff Valve is open. 

3.4.3 No. 1 Seal Leakoff Flow rate is less than 1 GPM. 

3.4.4 Seal Injection Water Flow rate to each Reactor 
Coolant Pump is greater than 6 GPM. 

3.5 Loss of Seal Injection Water, Component Cooling Water, 
or both: 

3.5.1 Loss· of Seal Injection Water: 

Salem Unit 2 

a. Pump may be operated if pump radial bearir.~ 
temperature is less than 210°F and one of 
the following conditions exist: 

1) Reactor Coolant System temperature is 
less than 150°F. 

2) No. 1 seal leak rates is less than 5 
GPM and at least 40 GPM Component 
Cooling Water is being suppled to the 
RCP thermal barrier heat exchanger. 

b. If during operation a loss of injection 
water occurs followed by high seal 
temperature alarm, and the lower pump 
radial bearing temperature is below 210°F, 
pump operation can be continued but No. 1 
Seal Return valve (CV104) must be closed. 
Re-establishing the injection water flow, 
reducing the bearing temperatures can be 
done at a maximum rate of 1°F per minute to 
prevent thermal shock to the pump parts. 

3 Rev. 5 



II-1.3.1 

3.5.2 Loss of Component Cooling the Thermal Barrier, 
and Motor Bearing Oil Coolers: 

a. Loss of Flow to the Thermal Barrier 

1) If the pump radial bearing is below 
210°F, pump operation can be continued 
Cooling the injection water supply to 
prevent thermal shock to the pump parts 
must be done slowly. If the pump 
bearing temperature reaches 210°F, the 
pump must be stopped and cooling the 
injection water supply should be 
continued slowly. When the No. 1 seal 
leak-off temperature has decreased to 
less than 210°F, and adequate flow 
across the seal exists, then the pump 
may be started. 

b. Loss of Flow to the Motor Bearing Oil 
Coolers 

1) If Component Cooling Flow is lost to 
the motor coolers, the RCP must be 
stopped within 5 minutes or when the 
high bearing temperature alarm of 175°F 
is reached. 

NOTE 
If both Seal Injection and Component Cooling Water are lost, 
damage to the pump radial bearing will occur in approximately 2 
minutes of operation. 

3.5.3 Loss of Component Cooling Water to the Thermal 
Barrier and Seal Injection Water: 

a. RCP must be stopped within 1 minute, or 
when temperature limits of step 3.8 are 
approached, if neither Component Cooling or 
Seal Injection can be restored within that 
time. 

3.6 Reactor Coolant Pumps are not designed for frequent 
starting and stopping, as this may damage motor 

.windings. The starting duty listed below must be 
adhered to: 

3.6.1 A Reactor Coolant Pump may only be restarted 
providing the motor has remained at rest for a 
minimum of 1/2 hour. 

Salem Unit 2 4 Rev. 5 



II-1.3.1 

3.8 The.following temperature limits must be observed 
during Reactor Coolant Pump operation: 

Pump Bearing Temperature 
Lower Motor Bearing Temperature 
Upper Motor Bearing Temperature 
Motor Windings Temperature · 

MAXIMUM OPERATING 
LIMITS 

210°F Max. 
200°F Max. 
200°F Max. 
248°F Max. 

DORIC ALARM 
SETPOINTS 

175°F 
175°F 
175°F 
175°F 

3.9 The maximum allowable Reactor Coolant Pump vibration 
measured at the motor flange at running speed is 5 
MILS. Overhead alarm, E-35 will actuate at 3 MILS. 
The individual indications are found behind 2RP4. 

3.10 The maximum allowable RCP shaft vibration, per Control 
Room indicator on 2RP1, is 20 MILS. Vibration alarm, 
in the Control Room, will actuate at 15 MILS. 

3.11 The seal injection flow to the pump must be maintained 
greater than 6 GPM to avoid overheating of the water 
reaching the No. 1 seal. ·The seal injection flow to 
each pump should be maintained below 13 GPM. 

3.12 The sum of the controlled leakage from the Reactor 
Coolant Pump seals shall not exceed 40 GPM IAW 
Technical Specification 3.4.7.2. 

3.13 If all Reactor Coolant Pumps have stopped for more than 
5 minutes and the Reactor Coolant temperature is 
greater than the charging and Seal Injection Water 
temperature, do not restart the first pump until a 
steam bubble has been formed in the pressurizer. This 
precaution will minimize the pressure transient when 
the first pump is started, and the cold water 
previously injected by the charging pump is circulated 
through the warmer Reactor coolant ~omponents. 

3.14 If seal leak-off flow increases above or decreases 
below the normal operating range specified on 
Figure 1, Refer to AOP-RCP-2, #1 Seal Failure. 

ACN 
P-3 
5/19 
/89 

3.15 Seal leak-off flow must be greater than 0.2 GPM HO 
from No. 1 Seal prior to starting a Reactor Coolant 

·Pump. If a seal leak-off flow of greater than 0.2 GPM 
cannot be determined by normal methods or be. performing 
section 5.3, DO NOT START the Reactor Coolant Pump. 

Salem Unit 2 5 Rev. 5 
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II-1.3.1 

3.14 If seal leak-off flow increases above or decreases 
below the normal operating range specified on 
Figure 1, Refer to AOP-RCP-2, #1 Seal Failure. 

ACN 
P-3 
5/19 
/90 

3.15 Seal leak-off flow must be greater than 0.2 GPM HO 
from No. 1 Seal prior to starting a Reactor Coolant 
Pump. If a seal leak-off flow of greater than 0.2 GPM 
cannot be determined by normal methods or be performing 
section 5.3, DO NOT START the Reactor Coolant Pump. 

3.16 Whenever RCS pressure is less than 100 PSIG, No. 1 Seal 
Return Valves 21-24CV104 and No. 1 Seal Bypass Valve 
2CV114 must be closed to prevent back flow through the 
seals. 

3.17 starting an RCP with the Pressurizer Pressure Control 
System in service may cause a pressure increase. 
Therefore, to minimize the possibility of a POPS 
actuation, maintain pressure as close as possible to 
just greater than 325 PSIG when starting a RCP with 
POPS in service. 

LR B 
6-22 
-90 
RAC 

3.18 If only one RCP is to be placed in service, 23 RCP must LR l 
be used to provide RCS pressure control without POPS 5-2:: 
actuation. 21RCP and 2PS1 are not effective in -90 
providing the required head to spray in Pressurizer. JEK 

3.19 If 23 RCP is unavailable and 21 RCP must.be used fc~ 
boron or chemical mixing, more than one pump may hav.,; 
to be used to provide Pressurizer spray flow for RCS 
pressure control. 

3.20 If 21 or 23 RCP is stopped, its respective Pressurizer 
Spray Valve should be placed in MANUAL and CLOSE. 

4.0 ATTACHMENTS LIST 

4.1 Tables 

4.1.1 Table 1 - Reactor Coolant .Pump Bearings 

4.2 Figures ACN 
P-3 

4.2.1 Figure 1 - No. 1 Seal Normal Operating Range 5/19/89 
HO 
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S:t:l:IOR REACTOR OPERATOR 
Page 28 

QCESTION: 025 (l.00) 
-, 

Unit 2 has experienced a LOCA, tripped on Safety Injection ,with proper 
SEC sequencing. Which ONE of the following is correct concerning the 
operation of service water to the containment fan-coil units? 

'-~ Auxiliary contacts in circuit breaker No. 3 allows a controller 
'.__--- to maintain 2 550 gpm cooling. 

b. Auxiliary contacts in circuit breakers No. 1 and 2 allows a 
controller to maintain 2550 gpm.cooling. 

c. Auxiliary contacts in circuit breakers No. 1 and 2 allows a 
controller to maintain 750 gpm cooling. 

d. Auxiliary contacts in circuit breaker No. 3 allows a controller 
to maintain 750 gpm cooling. 

ANSWER: 025 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP Containment· and Support Systems 
Objective 2e 
Salem Generating Station LP Containment and Support Systems 
Page 30. 

[4.1/4.3] 

022000A301 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Consider accepting a. or b. The value of recalling which breaker the 
auxiliary contacts come off of is very limited. · 



s:::~:IOR R=.:.;cT'OR OPERATOR Fage 

Q'CESTIO!~: 030 (1.00) 

With the oxygen analyzer out of service, Chemistry reports the grab 
sample indicates 2.6% oxygen content in the waste gas decay tanks and 
they were unable to deternine the hydrogen concentration. Which ONE of 
the below is the correct assumption concerning hydrogen concentration? 

Hydrogen must be assumed to be: 

a. 2% as long as oxygen remains below 49.< 0 • 

b. 4% as long as oxygen remains below 49.< 0 • 

c. 2% regardless Of cxygen concentration. 
"·"" 
id~ ~% regardless of oxygen concentration. ". _,, 

ANSWER: 030 (1.00) 

d. 

REFERENCE: 

Salem Generating Station L.P. Waste Gas System Objective 10. 
Salem Generating station T.S. 4.11.2.s. 

[2.4/3.1] 

071000GOOS •• (KA' s) 

FACILITY COMMENT/RECO~~IBNDATION: 

Consider deleting. The correct answer requires recall of a number 
in the surveillance requirements of the T.S. · Knowledge of this does 
not affect the application of the T.S. The value itself is important 
but within the context of the question and the specific T.S. it would 
be difficult to recall. 



LESSON NAME: WASTE GAS SYSTEMS - 300S-OOO.OOS-WASGAS-02 
11/09/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:10 

other references, identify the specific setpoint and 
corrective actions required in response to the alarm. 

a. Overhead Alarms OHA 

B-12, "RMS PROCESS RAD HI" (UNIT 1 ONLY) 

D-1 , II GAS ANAL TRBL II 

D-9, "WSTE DISP B RECYC PNL TRBL" 

b. Bezel Alarm 

WG-41 Open and Closed 

10. Given a list of technical specifications associated 
with the Radioactive Gaseous Waste System: 

3.3.3.9* Radioactive Gaseous Effluent Monitoring 
Instrumentation 

3.11.2.1* Gaseous Effluents - Dose Rate 

3.11.2.2 Gaseous Effluents - Dose - Noble Gases 

3.11.2.3 Gaseous Effluents Dose Iodine 131, 
Tritium, and radionuclides in 
Particulate Form 

3.11.2.4 Gaseous Radwaste Treatment 

3.11.2.5 Explosive Gas Mixture 

3.11.4 Radioactive Effluents - Total Dose 

a. State the LCO and Action Statement(s) for those 
technical specifications (noted above by 
asterisk) that must be implemented within one 
hour or less. 

b. Given specific plant conditions and operating 
history, and utilizing the Salem Technical 
Specifications arid OD-12, "Tech Spec 
Interpretations," analyze the conditions and 
correctly implement the technical 
specification(s). 

Page 7 NTC-102 
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·LESSON NAME: WASTE GAS SYSTEMS - 300S-OOO.OOS-WASGAS-02 
11/09/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:10 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specification(s) 
(SRO ONLY}. 

** 11. Given associated plant and industry ev.ents, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s) that, if 
altered, could have pr~vented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the event(s). 

12. Given the following plant procedures, summarize the 
basis(es) for the initial conditions, precautions, 
steps, notes, etc.; and where applicable, identify 
any operational limit. 

a. OP-II-12.3.lv "Gaseous Waste Disposal System -
Normal Operation" 

b. OP-II-12.3.2, "Removal of Moisture from the Gas 
Decay Tanks," (Unit 1 Only) 

c. OP-II-12.3.3, "Discharge of Gaseous waste" 

d. OP-II-12.3.4, "Transfer of Waste Gas" 

13. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOP's) associated with 
the Radioactive Gaseous waste System. 

a. AOP-RAD-2, "Area Radiation System Alarm" 

b. AOP-RAD-3, "Process Radiation System Alarm" 

** 14. Explain the difference(s) in system operation between 
normal at power operation and operation following an 
Emergency Core Coolant System (ECCS) actuation, in 
accordance with the system description. 

**Not applicable to this lesson plan. 

Page 8 NTC-102 
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RADIOACTIVE EFFLUENTS 

EXPLOSIVE GAS MIXTURE 

LIMITING CONDITION FOR OPERATION 

--------------------------------------------------------------------------------
3.11.2.5 The concentration of oxygen in the waste gas h:Jldup system shall be 
limited to less than or equal to 2i by vo~ume. 

APPLICABILITY: At all times. 

ACTION: 

a. With the concentration of oxygen ·in the waste gas holdup system greater 
than 2S by wlume but less than or equal 4S by \Olume, reduce the . 
oxygen concentration to the above 1 imits within 48 hours. 

b. With the concentration of oxygen in the waste gas holdup system greater 
than 4i by YOlume irmediately suspend all additions of waste gases to 
the system and reduce. the concentration of oxygen to less than or equal 
to 2S by w 1 ume without de 1 ay. 

c. The provision of Specifications 3.0.3 and 3.0.4 are not applicable. 

SURVEILLANCE RECUIREMENTS 

--------------------------------------------------------------------------------
4.11.2.5 The concentrations of hydrogen and oxygen in the waste gas holdup 
system shall be determined to be within the above limits by a:>ntinuously 
rmnitoriAg the waste gases in the waste gas holdup system with the oxygen 
1TDnitor required OPERABLE by .Table 3.3-13. If.hydrogen is not measured, the 
concentration of hydrogen shall be assumed to exceed 4S by wlume. 

SALEM - UNIT 2 3/4 ll-15 Amendmmt No. 36 

.---, 



:;;:::;:8R REAC70R OPERATOR ?age ..;-. 

QCESTION: 031 (1.00) 

The surveillance requirements of T.S. 3/4.11.1, Liquid Effluents, 
addresses a liquid release type called "continuous release''· Which ONE 
of the below meets the requirements of a continuous release? 

A continuous release is the discharge of liquid wastes: 

~-: a.· from a system that has a continuous input during the release . ...__ 

b. that maintains GREATER THAN 90% of calculated flow. 

c. that is not interrupted for GREATER THAN 1 hour. 

d. using a non-discrete flow rate over a discrete period of time. 

ANSWER: 031 (1.00) 

a. 

REFERENCE: 

Salem Generating St~tion LP Waste Liquid system, Objective 9. 
Salem Generating Station T~S. 3/4.11.1, page 3/4 11-4. 

[2.2/3.0] 

068000G011 •• (KA's) 

"FACILITY COMMENT/RECOMMENDATION: 

Consider deleting. Requires a recall level of knowledge for table 
notations irr T.S. Surveillances. 



LESSON NAME: WASTE LIQUID SYSTEM - 300S-OOO.OOS-WASLIQ-Ol 
11/14/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

3005/1:1 

c. Chemical and Volume Control System 

d. Service Water System 

e. Circulating Water System 

8. Given the following list of alarms associated with 
the System, state the cause of the alarm; and.with 
the aid of appropriate Alarm Response Procedures or 
other references, identify the specific setpoint and 
corrective actions required in response to the alarm. 

a. Overhead Alarms (OHA) 

D-2, "WSTE EVAP TRBL" 

D-9, "WSTE DISP B RECYCLE PNL TRBL" 

D-25 (33, 41), "Xl (X2, X3) eves HU-TK LVL 
HI" 

D-3 (11), "Xl (X2) RHR SMP OVRFLO" 

D-19, "CNTMT SMP OVRFLO" 

D-27, "RX XMP OVRFLO" 

b. Bezel Alarm 

WLSl Open/Close 

9. Given a list of technical specifications associated 
with the Radioactive Liquid Waste System: 

3.3.3.8* 

3.11.1.l* 

3.11.1.2 

3.11.1.3 

3.11.l.4* 

3.11.4 

Radioactive.Liquid Effluent 
Monitoring· Instrumentation 

Liquid Effluents - Concentration 

Liquid Effluents - Dose 

Liquid Radwaste Treatment 

Liquid Holdup Tanks 

Radioactive Effluents - Total Dose 

Page 7 NTC-102 
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LESSON NAME: WASTE LIQUID SYSTEM - 300S-OOO.OOS-WASLIQ-Ol 
11/14/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/l:l 

a. State the LCO and Action Statement(s) for those 
technical specifications (noted above by 
asterisk) that must be implemented within one 
hour or less. 

' 
b. Given specific plant conditions and operating 

history, and utilizing the Salem Technical 
Specifications and. OD-12, "Tech Spec 
Interpretations," analyze the conditions and 
correctly implement the technical 
specification(s). 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specification(s) 
(SRO Only). 

**10. Given associated plant and industry events, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s) that, if 
altered, could have prevented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the event(s). 

11. Given the following plant procedures, summarize the 
basis(es) for the initial condition~, precautions, 
steps, notes, etc.; and where applicable, identify 
any operational limits. 

a. OP-II-1.3.5 

b. OP-II-11.3.1 

c. OP-II-ll.3.2(b) 

d. OP-II/11.3.2(c) 

e. OP-II.11. 3. 4 

f. OP-II-11.3.5 

Page 8 

"Reactor Coolant System - Leak 
Rate Detection" · 

"Waste Holdup Tanks - Normal 
Operation" 

"Release of Xl or X2 Monitor 
Tanks to Circ Water System'' 

"Release of #l (#2) Waste 
Monitor Tank to Circ Water 
System" 

"Reactor Coolant Drain Tank -
Normal Operation" 

"Chemical Drain, Laundry and Hot 
Shower Tanks - Normal Operation" 
(Unit 1 Only) 

NTC-102 
Date : O 1IO1I8 3 
Rev.: O 



TABLE 4.11-1 (Continued) 

TABLE NOTATION 

b. A batch ·release 1s the discharge of 1iqu1rl wastes of a discrete '>Olul"I!. 
Prior to saP1pling for analyses, each batch shall be isolated, and thP.n 
thoroughly mixed to assure representative sal'lpling. 

c. The principai gai"l'la emitters for which the.LLD specification appiies. 
exc1ushely_ are the following rad1onuc11des: Mn-54, Fe-59, Co-58, Co-60, 
Zn-65, flb-99, Cs-134, Cs-137, Ce-141, ana Ce-144*. This 1i st does nnt il2an 
that only these nuclides are to be detected and reparted. Other peaks that 
are ITl!asurable and identifiable, together with the above nuclfdes, shall 
al so be identified and reported. 

d. A cc11"4¥>site sa1T1ple is one fn which the quantity of liquid sainpled f s 
proportional to the quantity of liquid waste discharged and in which the 
method of sa~ling e1T1ployed results fn a specimen that fs representative of 
the liquids released. 

e. A continuous release fs the discharge of liquid wastes of a nond1screte 
· volume, e.g., from a volume of a system that has an input flow during the 

continuous release. 

*The LLD for Ce-144 shall be 2xl0-6 uCf/ml. 

SALEM - UN IT 2 3/4 11-4 Amendment No. 36 



sc:::IC?, REACTOR O?ER?..TOR ?age 

QL'ES:'IO~~: 032 (1.00) 

Table 4.11-1, Radioactive Liquid Waste Sampling and Analysis Program in 
T.S. 4,11.1.1.1 addresses a term called Lower Limit of Detection (LLD). 
Which ONE of the below meets the definition of LLD? 

LLD is defined as a(n): 

a~ a priori limit. 
J 
b. a posteriori limit. 

c. concentration with 10% chance of false detection. 

d. concentration with 90% probability of detection. 

ANSWER: 032 (1.00) 

a. 

REFERENCE: 

Salem Generating station LP Waste Liquid System, Objective 9. 
Salem Generating Station T.S. 3/4.11.1, page 3/4 11-2, 11-3. 

[3.4/4.lJ 

FACILITY COMMENT/RECOMMENDATION: 
.. 

consider deleting. Requires a recall level of knowledge for table 
notations in T.S. Surveillances. There is rio value in having an SRO 
remember that LLD is an a priori limit. 



TABLE 4.ll-1 (Continued) 

TABLE NOTATION 

• 

a. Th! Lt.D fs d•ffned, for pur~oses of these spec1f1cat1ons as the smallest 
concentration of rad1oact1ve ~t1r1al 1n a sample that w111 yield a net 
coun.t (above system badcg~ound) that wfTl be detected with 95S probabilfty 
with only 5~ probab11fty of falsely concluding that a blank observation 
represents a •real• s1 gnal. · 

For a particular measurement syst1111 (which may fnclud1 rad1ochem1cal 
saparat1 on):. 

4.55 Sb 
LLD • -------------------

E • Y .2.zzx106 • t • 1 (-l.41 t) 

Whe.-.: 

LLD is the •a pr1or1 • lower l1111t of detact1an IS defined lbave (as 
nrfcrocurfes per unit 111ss or volume), 

Sb is the standard deviation of"the badcgroun~ counting rat• or of the 
counting rata of a bla.nk s~l• as appropriate (as counts per minute), 

E fs the cauntfng 1fffcf1ncy (as counts per dis1ntag~at1on), 

V 1s the sample ~iza (fn units of mass or volume), 
. . 

2.22 x 106 f s the number of· disintegrations per minute per m1crocur11, 

t 1s the fractional radfocn .. 1"1 yield (when applfcabl1), 

A 1s the radioactive decay constant for the particular radionuclide, 
and 

~ t for 1nvi~nment1l samples fs the elapsed t1me between sarmile 
callect1on (or end of the ~l• callect1on.per1od) and t1me of 
counting. 

Typ1"1 values of E, V, (. and ~t should b• used fn th• calculation. 

It should be recognized that the LLD ~s defined as 1n !. priori (before 
the fact) lfmft .-.p.-.s1nt1n9 the "Plb1lfty of 1 me1suremant· system and 
nat 11 an!. postor1or1 (after the fact) limit for 1 particular . 
measu,..,.nt. 

SALDt - UNIT 2 3/4 ll-3 Amendment No. ZS 



SE!HOR REACTOR OPERATOR 

QUESTION: 036 (1. 00) 

Unit 2 is being cooled down to enter a refueling outage. Plant 
conditions are presently: 

Mode 4 
Pressure 
Temperature 

350 psig 
340F 

Page 39 

Prior to continuing the cooldown, a POPS Channel Operability Test was 
conducted on 2PR1 and 2PR2. 2PR1 tested satisfactory and 2PR2 opened as 
required when the test was initiated. However, when the test key was 
returned to the normal position and the Off pushbutton was depressed, it 
did not energize and 2PR2 could not be closed. 

Which ONE of the foilo~ing is the correct action with regards to 
continuation Mode 5 with the current failure? 

a. Mode 4 nust be maintained until the valve is restored to 
operability. 

b. Vent the RCS through a 3.14 square inch vent and continue to 
Mode 5. 

c. Continuaticn to Kade 5 may continue without interruption. ,___.,-

d. Renain in Mode 4, re-demonstrate the other valve operable ~ithin 
2 hours, then continue to Mode 5. 

ANSWER: 036 (1.00) 

c. 

REFERENCE: 

Salem Generating station LP Pressurizer Pressure & Level Control 
Objective 5 
Salem Generating Station T.S 3.4.10.3, Page 3/4 4-31 

[2.6/3.6] 

010000G006 •• (KA' s) 

FACILITY COMMENT/RECOMMENDATION: 

Requires detailed recall of T.S. L.C.O., applicability, action statements 
-~nd that 3.0.4 does not apply. 



.LESSON NAME: PRESSURIZER PRESSURE AND LEVEL CONTROL (INCLUDING POPS) 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 
IV. 

IV.C.3.d/e 

V.B 

TS 3.3.1 

V.B 

VI .A. 3 

010 506 

302/2:25 

1. 4. 2 

1. 4. 3 

1.4.4 

1. 4. 5 

1. 4. 6 

List the protection and control 
function(s) of each level channel, 
including coincidence, setpoints, and 
available indication on the Hot Shutdown 
Panel. 

Evaluate the ability of all level control 
devices (charging pump speed/flow 
control) td automatically control level 
at the setpoint value. 

Given a logic diagram and a failure of 
any specified input to the pressurizer 
level control system, 

a. Analyze the affect on all pressurizer 
level protection and control 
functions. 

b. Predict plant transient response. 

c. Locate and operate control -board 
switches/pushbuttons to allow the 
control system to continue operation 
in automatic. 

d. Recognize conditions requiring entry 
into Tech. Spec. action statements. 

Interpret control room alarms and 
indications caused by an unknown 
instrument failure, and diagnose the 
failed instrument. 

Explain the effect of adverse containment 
conditions on PZR level indications. 

2.0 Operate the Pressurizer Overpressure Protection 
Sys tern (POPS) • 

2.1 Given OP-II-2.3.4, "Pressurizer Overpressure 
Protection - Operability Check of FRI and PR2," 
verify that all initial conditions, precautions, 
steps, notes, etc., are met. 

2.1.1 State the purpose of POPS. 

2.1.2 Perform operability test on PRl and PR2. 

Page 8 Date: 12/14/88 
Rev.: 4 



REACTOR COOLANT SYSTEM 

OVERPRESSURE PROTECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.10.3 At least one of the following overpressure protection systems shall 
be OPERABLE: 

a. Two Pressurizer Overpressure PrQtection System relief valves (POPSs) 
with a lift setting of iess than or equal to 375 psig, or 

b. The Reactor Coolant System (RCS) depressurized with an RCS vent of 
greater than or equal to 3. 14 square inches. 

APPLICABILITY: When the temperature of one or more.of the RCS cold legs is 
less than or equal to 312°F, except when the reactor vessel head is removed. 

ACTION: 

a. With one POPS inoperable, restore the inoperable POPS to OPERABLE 
status within 7 days or depressurize and vent the RCS through a 
3. 14 square inch vent(s) within the next 8 hours. 

b. With both POPSs inoperable, depressurf ze and vent the RCS through a 
3. 14 square inch vent(s) within 8 hours. 

c. In the event either the POPSs or the RCS vent(s) are used to mitigate 
a RCS pressure transient, a Special Report shall be prepared and 
~bmitted to the Commission pursuant to Specification 6.9.2 within 
30 days. The report shall describe the circumstances initiating the 
transient, the effect of the POPSs or vent(s) on the transient and 
any corrective action necessary to prevent recurrence. 

d. The provisions of Specification 3.0.4 are not applicable. 

SURVEILLANCE REQUIREMENTS 

4.4.10.3. l Each POPS shall be demonstrated OPERABLE by: 

SALEM - UNIT 2 3/4 4-31 



LESSON NAME: PRESSURIZER PRESSURE AND LEVEL CONTROL (INCLUDING POPS) 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 
VI .A. 3 

III.D 

010 507 
VI .A. 4 

010 508 
VI ~A. 5 

III.C.8 

VI.C 

010 513 -
010 518 

010 516/518 

118-523/524 

012 513 

302/2:25 

2.1.3 

OP-II-2.3.4, steps 5.1 and 5.2. 

State the expected system response for 
all modes of POPS operation (ON, OFF, 
TEST). 

2. 2 When one or more PORVs are inoperable, gi-ven 
OP-II.2.3.6, estabLish an RCS Vent Path to the 
pressurizer relief tank (PRT). 

2.3 When both PORVs become operable, given 
OP-II-2.3.7, terminate an RCS Vent Path to the 
pressurizer relief tank (PRT). 

2.4 Interpret the logic diagrams~ including the bases 
for various logic actions, for PORY actuation. 

3.0 Apply abnormal/emergency operating procedural 
requirements. 

3.1 Recognize abnormal system indications and alarms 
that fulfill entry conditions into the following 
procedures: 

AOP-PZR-1, "Pressurizer Pressure Malfunction -
Low Pressure" 

AOP-PZR-2, "Pressurizer Pressure Malfunction -
High Pressure" 

EOP-APPX-2, "Pressurizer Heater Emergency Feed" 

3.2 List all manual immediate actions for each of the 
procedures listed above. 

3.3 Interpret available control room instrumentation 
to verify all automatic immediate actions for 
each of the procedures listed above. 

3.4 Given any procedure listed above, recall 
applicable continuous action steps required by a 
given set of specific plant conditions. 

4.0 Respond to system alarms. 

4 .1 For the following. "F Window" OHA alarms: 

Page 9 Date: 12/14/88 
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REACTOR COOLANT SYSTEM 

SURVEILLANCE REQUIREMENTS (Continued) 

a. Performance of a CHANNEL FUNCTIONAL TEST on the POPS actuation 
channel, but excluding valve operation, within 31 days prior to 
entering a condition in which the POPS is required OPERABLE and at 
least once per 31 days thereafter when the POPS is required OPERABLE. 

b. Performance of a CHANNEL CALIBRATION on the POPS actuation channel 
at least once per 18 months. 

c. Verifying the POPS isolation valve is open at least once per 72 hours 
when the POPS is being used for ov~rpressure protection. 

d. Testing pursuant to Specification 4.0.5. 

4.4.10.3.2 The RCS vent(s) shall be verified to be open at least once per 
12 hours* when the vent(s) is being used for overpressure protection. 

*Except when the vent pathway is provided with a valve which is locked, sealed, 
or otherwise secured in the open position, then verify these valves open at 
least once per 31 days. 

SALEM - UNIT 2 3/4 4-32 



s::::::::: ::\ RE.;CTOR OPERATOR Page .... _ 

Q·~ES':"IO~!: 040 (1.00) 

A large steam break inside containment has occurred en Unit 1 creating 
adverse containment conditions. Simultaneous to the steam leak, 
pressurizer level Channel 459 has developed a leak in the reference leg.· 
Which ONE of the following is the correct relationship of indicated 
pressurizer level when compared to actual pressurizer level for the 
given conditions? 

In the above conditions, when compared to actual pressurizer level, 
indicated pressurizer level will read ... 

459 460 461 

a . LOW LOW LOW 
.. ....._ 
b ..• HIGH LOW LOW 

c. HIGH HIGH HIGH 

c. LOH HIGH HIGH 

ANSWER: 040 ( 1. 00) 

b. 

REFERENCE: 

t . LP pressurizer pressure and level control, 
Salem Generating Sta ion 
ObJ'ectives. 1.4 .. 5 and 1.4. 6 1 1 ontrol . · er pressure and eve c Salem Generating Station pressuriz 
handout Chapter 25, page 34- 35 . 

[3.4/3.6] 

OllOOOA210 •• (KA Is) 

FACILITY COMMENT/RECOMMENDATION: 

c. is the correct answer. Reference attached. 



302 MISC/2:24 

at ~he top of the reference leg will flash 

to vapor. On a rapid plant 

depre~surization, the condensing pot will 

quitkly b~come void of liquid. The result 

will be an indicated meter level that is 

greater than actual pressurizer level; 

however, the affected region represents only 
' 

one foot of reference leg capacity and does 

not produce.an excessive level indication 

error. On slower pressure drops, the large 

heat transfer area of the condensing pot 

will act to keep the upper section of the 

reference leg essentially full. 

c. Not all potential level detection error 

problems are eliminated with the use of a 

sealed reference leg. The condition of the 

containment building environment on a loss 

of coolant accident can make.indicated level 

appear significantly higher than actual (as 

high as~ 15 percent error). This is 

caused by expansion of the fluid in the 

reference leg. The seal bellows has a 

larger circumference than the reference leg 

tubing that extends downward to the 

differential pressure .detector. When 

reference leg temperature follows . 

containment temperature upward, fluid 

expansion produces an opening of the 

bellows' corrugations. The additional 

volume, created by the bellows' expansion, 

fills with liquid; however, this particular 

liquid will no longer be supported by the 

differential pressure level detector. 

Instead, its weight will be felt by the base 

support of the seal bellows. It appears to 

Page 34 DATE: 09/22/89 
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302 MISC/2:24 

the level detector that a portion of 

reference leg fluid has been lost, and 

indicated level will be higher than actual 

level. 

d. If the reference leg leaks, pressurizer 

level indication will read erroneously high. 

This failure can be detected by a comparison 

to other independent level indications. 

3. Functions (Functional Diagram 220441) 

Pressurizer level signals are developed for 

control, indication, ~larm and protection (LT-

462 provides indication only). Each hot 

calibrated pressure level signal is manipulated 

in the process control racks. The level signal 

passes through an isolation amplifier. Each hot 

calibrated level signal, after isolation, and 

the cold calibrated level signal are shown on 

individual Pressurizer Level Indication bezels. 

These levels are calibrated in percent, from O 

to 100. The pressurizer level meters are 

distributed as follows: 

a. LI-459, 460, 461 and 462 on the control 

board. 

b. LI-460 at the Charging Pump Station. 

c. LI~459, LI-460, and LI-1649 at the Remote 

Shutdown panel. 

The pressurizer level record~r bezel records any 

one of the three hot calibrated level channels. 

The Pressurizer Level Recorder Selector bezel 

proyides the desired input to the recorder. 

Page 35 DATE: 09/22/89 
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. s::::::r:R REACTOR OPERATOR Page 48 

Q~ES7ION: 045 (1.00) 

6 hours ago, Unit 1 experienced a large LOCA. All saf~guards equipment 
is operating as designed and containment pressure is currently 21 psia. 
Chemistry reports Hydrogen concentration ~n containment measures 2.3% by 
volume as of 5 minutes ago. Which ONE of the below is.the correct 
action to be taken based on the current situation in regards to hydrogen 
recombiner use? 

·~One hydrogen recombiner must be started up immediately. 

b. No immediate action, one hydrogen recombiner will be started up 
in approximately 18 hours. 

c. No immediate action, two hydrogen recombiners must be started up 
in approximately 18 hours. 

d. No immediate action, one hydrogen recombiner must be started up 
immediately if hydrogen concentration exceeds 2.5% by volume. 

ANSWER: 045 (1.00) 

a 

REFERENCE: 

Salem Generating Station LP Containment and Support Systems 
Objective 15. 
Salem Generating Station OP II-15.3.1, Page·1. 

[3.4/3.8] 

028000Al01 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

The question is really asking for recall of the H2 limit in an infrequently 
used OP that is directed to be implemented by an EOP. 



1.0 PURPOSE 

OPERATING PROCEDURE 
II-15.3.1 

HYDROGEN RECOMBINERS - NORMAL OPERATION 

1.1 The purpose of this procedure is to provide the steps 
.necessary to perform the following: 

1.1.1 Hydrogen Recombiner Operation 

2.0 INITIAL CONDITIONS 

2.1 A LOCA has occurred and there is an increase in 
Containment hydrogen concentration as indicated by gas 
sample results or Control Room Hydrogen Analyzers. 

2.2. Under normal operating ~onditions the time for unit 
start-up following a LOCA is estimated to be approximately 
24 hours.· In the event the hydrogen concentration 
approaches 2% by volume during the 24 hour waiting period, 
one Hydrogen Recombiner should be started immediately. 

2.3. Chemistry has completed a calibration of the Hydrogen 
Analyzers within 24 hours of a LOCA initiation. 

3.0 PRECAUTIONS 

3.1 Frequent monitoring of the Containment atmosphere is 
necessary to insure that it remains below 4% by volume 
hydrogen. 

3.2 DO NOT exceed 1400°F heater temperature~ Normal 
Recombiner operation is between 1100 and 1400°F. Hydrogen 
and o*ygen recombination will occur at approximately 
1135°F. 

3.3 Deleted 

Salem Unit 2 1 Rev. 3 
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LESSON NAME: CONTAINMENT AND SUPPORT SYSTEM - 300S-OOO.OOS-CONTMT-01 
04/02/91 

.... _.&.•'-\.J\,,...1...L_&.,o1,,.._. -MU--•-•--• 

KEY/AIDS 

300S/1:25 

a. LER 87-03, "Containment Pressure/Vacuum Relief 
Valves Open Beyond 1000 Hour Limit Due To 
Procedural Inadequacy." 

15. Given the following plant procedures, summarize the 
basis(es} for the initial conditions, precautions, 
steps7 notes, etc.; antl where applicable, identify 
any operational limits. 

a. OP-II-15.3.1, "Hydrogen Recombiners - Normal 
Operations." 

b. OP-II-16.3.1, "Containment Ventilation 
Operation." 

c. OD-28, "Cyclical Data Log." 

d. SP(0}4.0.5-V-MISC, "Inservice Testing - Valves -
Miscellaneous." 

e. SP(0}4.6.1Al, "Primary containment Valves." 

f. SP(0}4.6.l.3A(C}, "Containment Air Locks." 

g. SP(0}4.6.2.3A(B}, "Cooling System" 

16. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOP's} associated with 
the Containment_and Support Systems. 

a. AOP-CONT-1, · 11 Loss of Containment Integrity." 

b. AOP-CONT-2, "Containment Closure on Loss of RHR." 

17. Explain the difference(s} between normal system 
operation and operation following a Blackout (Loss of 
Group Busses}, Solid State Protection System (SSPS} 
actuation, and/or Safeguard Equipment Control (SEC} -
System (Mode 1-4} actuation, in accordance with the 
system description. 

Page 14 NTC-102 
Date: 01/01/83 
Rev.: 0 



SEHIOR REACTOR OPERATOR Page s: 

QUESTIOH: 052 (1.00) 

Unit 1 is in Mode 4 and RHR is being initia.ted per OP II~6.3.2, 
INITIATING RESIDUAL HEAT REMOVAL. Currently, RHR loop 11 (11 RHR pump) 
is running on a recirc flow of 450 gpm. RHR pump 11 was started on 
recirc at 7:00 AM. Assuming the current' system lineup or pump status 
does not change, which ONE of the below .is the correct time the 11 RHR 
pump must be stopped in accordance with OP II-6.3.2? 

a. 8:00 A.~ 

b. 9:00 AM 
_,-. 
;CJ 10:00 AM 
-._.! 

d. 1:00 PM 

ANSWER: 052 (1.00) 

c· 

REFERENCE: 

Salem Generating Station LP RHR Objective 16a 
Salem Generating Station OP II-6.3.2, INITIATING RESIDUAL HEAT 
REMOVAL, Page J. 

~3.6/3.4] 

005000A401 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Consider deleting. 
the procedure •.... " 

For an item such as this, our objective says "given 

We do not require rote recall of system procedure cautions, precautions, 
·notes, etc. RHR procedures are used "in hand." Training foe.uses on 
the bases. 



II-6.3.2 

1.0 PURPOSE 

OPERATING PROCEDURE 
II-6.3.2 

INITIATING RESIDUAL HEAT REMOVAL 

1.1 This procedure provides the steps necessary to place the 
RHR System in service to remove decay heat from the core 
during plant cooldown and refueling operations. 

1.2 Section 5.1 is used to place both RHR Loops in service for 
Shutdown Cooling when proceeding to Mode 5. 

1.3 Section 5.2 is used to place one loop of RHR in service 
for Shutdown Cooling when.remaining in Mode 4 for greater 

.than 20 hours. One Loop of RHR will remain aligned for. 
ECCS operation. 

2.0 INITIAL CONDITIONS 

2.1 Reactor Coolant System temperature is less than 350°F and 
pressure is less than 375 PSIG. 

2.2 Component Cooling System is in service and available to 
supply cooling water to the RHR Heat Exchangers and RHR 
Pump Mechanical Seal Heat Exchangers IAW OP II-7.3.2, 
Component Cooling Water System - Normal Operation. 

2.3 Charging and Letdown System is in operation IAW OP 
II-3.3.1, Establishing Charging, Letdown and Seal 
Injection Flow. 

2.4 RHR System is filled and vented and aligned for power 
operation IAW OP II-6.3.4, Filling and Venting the RHR 
System. 

2.5 RCS temperature is being monitored on Wide Range THot in 
the Loop with the running Reactor Coolant Pump. 

2.6 If the unit is to remain in Mode 4 greater than 20 hours, 

2.6.1 Perform SP(0)4.5.3.1, Emergency Core Cooling - ECCS 
Subsystems. 

2.6.2 Go to Section 5.2. 

2.7 If the Unit is to be placed in Mode 5, Go t~ Section 5.1. 

Salem Unit 2 Page 1 of 10 Rev. 5 



II-6.3.2 

3.0 PRECAUTIONS 

3.1 RHR System shall not be aligned to the Reactor Coolant 
System when RCS pressure is greater than 375 PSIG or 
temperature is greater than 350"F. · 

3.2 Before placing RHR System in ser\rice, RHR System boron 
concentration shall be greater than or equal to RCS boron 
concentration or greater than or equal to 2000 PPM, 
whichever is less. 

3.3 Maintain Component Cooling Water temperature less than 
120°F to prevent RHR Pump Seal Water temperature from 
exceeding 180°F. 

3.4 If Section 5.2 of this procedure is to be completed (One 
loop of RHR aligned for Shutdown Cooling and one loop 
aligned for ECCS}, monitor RWST level to identify 
excessive 2SJ70 backleakage from the RCS to the RWST. 

3.5 Flow through RHR System must be initiated slowly to avoid 
thermal shock. A warm-up period of five to ten minutes at 
low flow is required before flow is increased through the 
heat exchanger. 

3.6 To prevent RHR Pumps from cavitating, maintain level in 
the Reactor Vessel above 97' 6 11 (6" above the center line 
of the hot leg pipe) while RHR Pumps are in operation. 
Should indications of cavitation occur, Refer to 
AOP-RHR-1. 

3.7 If RCS is drained, vortexing can occur in the suction of 
RHR Pump at levels above the centerline of the loop 
piping. Should erratic pump amps be observed, refer to 
AOP-RHR-2. 

3.8 Do not allow RHR System pressure to exceed 600 PSIG. 

3.9 During Reactor Coolant Pump operation, maintain a minimum 
No. 1 seal pressure differential of 200 PSIG. 

3.10 If RCS is water solid and 2CV18, Low Pressure Letdown 
Control Valve, is maintaining RCS pressure: 

3.10.1 2CV3, 2CV4, 2CVS, and 2CV8 should be full open. 

3.10.2 Any changes to the flow rate through the RHR loops 
(throttling valves or starting/stopping RHR pumps) 
will change RCS pressure. 2CV18 must be adjusted 
immediately upon starting an RHR pump if any 
Reactor Coolant Pumps are running, to prevent RCS 
pressure from dropping below the minimum required 
for Reactor Coolant Pump operation. 

Salem Unit 2 Page 2 of 10 Rev. 5 



4.0 

II-6.3.2 

3.11 If a flow path becomes inoperable that affects both 
trains of RHR (i.e. 2SJ69 closed), .Tech Spec 3-.5.2e and 
3.5.3d are exceeded. Enter Tech Spec 3.0.3 (Refer to 
OD-12 Tech Spec Interpretation Guide 14a. 

3.12 RHR flow should normally be maintained for pump protection 
at 3000 GPM. Only during reduced inventory operation 
should RHR flow be lowered. 

3.13 If RHR System is being used to fill Reactor Cavity, refer 
to OP II-8.3.3, Filling the Reactor Refueling cavity. 

3.14 Minimum RHR Pump flow requirements for recirculation shall 
be greater than 300 GPM. With recirculation flow between 
300 and 500 GPM, do not run the pump for greater than 
3 continuous hours. 

ATTACHMENTS LIST 

4.1 Check Off Sheets 

4.1.1 Check Off Sheet 1 - RHR Pump Recirculation Flow 
Data Sheet 

5.0 PROCEDURES 

5.1 PLACING BOTH RHR LOOPS IN SERVICE FOR SHUTDOWN COOLING 
PRIOR TO ENTERING MODE 5 

5.1.1 Remove administrative controls from following 
valves: 

Salem Unit 2 

a. Select VALVE OPERABLE position on Control Power 
Lockout switch for 2SJ69, RHR Suction from RWST. 

b. Select VALVE OPERABLE position on Control Power 
Lockout switch for 21SJ49 and 22SJ4-9, RHR 
Discharge to Cold Legs. 

c. Enter Tech Spec Action Statement 3.5.3. 

d. Remove Nuclear Shift Supervisors tags from 
21RH18 and 22RH18 air supply valve and Open the 
air supply valve. 

e. Remove Nuclear Shift Supervisors tags from power 
supplies to 2RH1 and 2RH2 and Energize the 
breakers. 

Page 3 of 10 Rev. 5 
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LESSON NAME: 

- ---------------

RESIDUAL HEAT REMOVAL SYSTEM ( RHRS) - JOOS-000. OOS-RHROOo-·04 

09/27/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

0300S/1:38 

- 3.5.3* Emergency Core Cooling Systems, ECCS 
Subsystems - Tavg < 350°F 

- 3.9.8.l* Refueling Operations, Coolant 
Recirculation 

- 3.9.8.2* Refueling Operations, Low Water Level 

a. State the LCO and Action Statement(s) for those 
technical specifications (noted above by 
asterisk) that must be implemented within one 
hour or less. 

b. Given specific plant conditions and operating 
history, and utilizing the Salem Technical 
Specifications and OD-12, "Tech Spec 
Interpretations," analyze the conditions and 
correctly implement the technical 
specification(s). 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specification(s). 
(SRO only) 

15. Given the following plant and industry events, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s) that, if 
altered, could have prevented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the event(s) . 

. a. LER 87-001(2), "Loss of RHR Injection 
Capability." 

b. SER 14-86, "RCS Depressurization due to RHR 
Relief Valve Failure." -

c. SOER 8-88, "Pressure Locking of RHR Gate Valves." 

d. SOER 84-7, "Pressure Locking of Gate Valves." 

16. Given the following plant procedures, summarize the 
basis (es) for the initial conditions, ·precautions, 
steps, notes, etc.; and where applicable, identify 
any operational limits. 

a. OP-II-6.3.2, "Initiating Residual Heat Removal." 

b. OP-II-6.3.3, "Terminating Residual Heat Removal." 

Page 9 NTC-102 
Date: 01/01/83 
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·--. - - ·------

SE!!IOR REACTOR OPERATOR .?age 59 

QUESTION: 056 (1.00) 

A normal reactor shutdown has just been· initiated. A~ter 2'minutes, the 
NCO reports three IRPis are malfunctioning and AOP-Roo-s·, MALFUNCTION OF 
INDIVIDUAL ROD POSITION INDICATORS is entered by the NSS. For the given 
conditions, which is the correct amount of boration required in 
accordance with AOP-ROD-5? 

a. No boration required. 

b. 150 ppm. 

c . 300 ppm. 
....._ 

.' d ~ 450 ppm. 
i 

~· -

.iliSWER: 056 (1.00) 

d. 

REFERENCE: 

Salem Generating Station LP-Rod Control, Objective 8.2. 
Salem.Generating Station AOP-ROD-5, section 3.2, Page 1 . 

[3.5/4.4] 

· 000005A203 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Our training program does not require memorization of AOP actions unless 
they are immediate actions. Nonetheless, much of the information is 
well-known or common knowledge. 



----------------- -------

LESSON NAME: ROD CONTROL SYSTEM - 300S-OOO.OOS-ROCOOO-OO 
04 2-4 91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:10 

b. Given specific plant conditions and operating 
history, and utilizing the Salem Technical 
Specifications, OD-12, "Tech Spec , 
Interpretations," and AD-45, "Tech Spec 
Interpretation Program," analyze the conditions 
and correctly impl€ment the technical 
specification(s). 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specification(s) 
(SRO Only). 

11. Given the following plant and industry events, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s) that, if 
altered, could have prevented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the event(s). 

a. SER 16-86 "Premature Criticality" 

b. SOER 88-002 "Premature Criticality" 

12. Given the following plant procedures, suinmarize the 
basis(es) for the initial conditions, precautions, 
steps, notes, etc., associated with the Rod Control 
System; and where applicable, identify any 
operational limits. 

a. IOP-3 "Hot Standby to Minimum Load" 

b. OP-IV-8.3.l "Rod Control System-Normal 
Operations" 

c. SP(0)4.l.3.l.2 "Reactivity Control Systems-Rod 
Control Assemblies" 

13 .. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOP's) associated with 
the Rod Control System. 

a. AOP-ROD-1 "Failure of a Control Bank to Move" 

b. AOP-ROD-2 "Continuous Rod Insertion" 

Page 10 NTC-102 
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LESSON NAME: ROD CONTROL SYSTEM - 300S-O.OO.OOS-ROCOOO-OO 
04 24 91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

c. AOP-ROD-3 "Dropped Rod" 

d. AOP-ROD-4 "Misaligned Rod" 

e. AOP-ROD-5 "IRPI Malfunction" 

Page 11 NTC-102 
300S/1:10 Date: 01/01/83 

Rev.: 0 



ABNORMAL OPERATING PROCEDURE 
AOP-ROD-5 

MALFUNCTION OF INDIV!DUAL ROD POSITION INDICATORS 

1.0 EUTRY CONDITIONS 

1.1 An IRPI in disagreement with associated group step counter 
OR with the other IRPis for r'ods in the same bank by more 
than 12 steps with no rod motion AND Control Rod is known 
to be correctly aligned with its bank. 

1.2 Erratic indication when bank is not being moved. 

1.3 AOP-ROD-4, Misaligned Rod 

2.0 IMMEDIATE ACTIONS - None 

3.-0 SUBSEQUENT ACTIONS. 

ACTIONS 

3.1 Is the rod position 
indicator known to be. 
at fault? 

COMMENTS/CONTINGENCY ACTIONS 
' 

NO ---------------> a. GO TO AOP-ROD-4, 
Misaligned Rod 

v· 

3.2 CAUTION - If a Plant Shutdown is required or a Reactor Trip 
occurs while the IRPI(s) are inoperable, THEN all 
effected rods are considered fully withdrawn, borate 
150 ppm for each effected rod. 

3.3 MINIMIZE rod motion 
and load chan_ges. 

3.4 REFER to Technical 
Specification 3.1.3.2.1 

3.5 CONTACT I&C Department 
to correct IRPI malfunction 

3.6 When IRPI is functioning 
properly, RETURN to Normal 
Operation·. 

END OF PROCEDURE 

FINAL PAGE 

Salem Unit 2 1 Rev. 0 



s:::::::::oR RL;CTOR OPERATOR Page c:,::., 

QUESTION: 057 (1.00) 

The reactor is operating at 35% power when it is determined RCP 21 Seal 
water outlet Temperature is GREATER THAN 170 degrees and increasing. 
AOP-RCP-2, #1 SEAL FAILURE is entered. The SRO has proceeded through to 
step 3.7 and is determining seal leakoff flow when the RO announces the 
temperature has increased to 205 degrees. What action(s) are required 
in accordance with AOP-RCP-2, #1 SEAL FAILURE. 

a. Trip the reactor then stop the affected pump. 

b. Stop the affected pump and place t6e unit in Hot Standby. 

c. Initiate SI then stop the affected pump. 

d. Continue on with the procedure . 

. ZillSWER: 057 (1.00) 

d. 

REFERENCE: 

Salem Generating Station AOP-RCP-2, Steps 3.i-3.6, Pages 1-2. 

[3.7/3.7] 

000015A210 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Our training program does not require·memorization of AOP actions unless 
they are immediate actions. Nonetheless, much of the information is 
well-known or common knowledge. This question is written such that 
it leads one to believe that 205°F exceeds a procedural value. Given 
the KEY answer, the question is really asking for recall of a setpoint 
that would be available in the body of the procedure being conducted. 



ABNORMAL OPERATING PROCEDURE 
AOP-RCP-2 

#1 SEAL FAILURE 

AOP-RCP-2 

1.0 ENTRY CONDITIONS 

1.1 #1 Seal Leak off Flow High (greater than 5 GPM) / Low (less 
than 1 GPM) (Console alarm) 

1.2 Seal Leakoff Low Delta P less than 200 PSID. (Console 
alarm) 

1.3 An unexplained increase in Seal Water Flow on Seal Flow 
indicator. 

a. Console temperature indicator 

b. P-250 points: T0108A (21RCP), TOlllA (22RCP), T0130A 
(23RCP), TOlSOA (24RCP). 

c. Doric points: 321 (21RCP), 322 (22RCP), 323 (23RCP)' 
324 (24RCP). 

2.0 IMMEDIATE ACTIONS - None 

3.0 SUBSEQUENT ACTIONS 

ACTIONS COMMENTS/COHTINGENCX ACTIONS 

3.1 CAUTION - An RCP shall not be.operated with #1 Seal Leakoff of 
greater than 6 gpm or restarted after being shut down 
due to a malfunction without the approval of the 
Operations Manager or Operating Engineer. 

' -
3.2 CAYTION - Continually monitor RCP Seal Water Inlet Temperature 

on affected RCP, since this is the only indication in 
the Control Room of the Radial Bearing Temperature. 
It the Seal Water Inlet Temperature reaches 21o·F, 
THEN return to step 3.3. 

3.3 Is the Seal Water 
Inlet Temp. greater 
than 210"F? 

~ 
I 
v 

Salem ·Unit 2 

~A 

HQ --------~-> a. GO TO step 3.7 9-19 
-90 
RAC 

1 Rev. o 



ACTIONS 

3.4 Is Reactor Power 
less than P-8? 

v 

3.5 STOP affected RCP. 

3.6 PLACE Unit in Hot 
Standby IAW IOP-5, 
Minimum Load to Hot 
Standby, while 
continuing with 
this procedure. 

3.7 Is #1 Seal Leakoff 
less than 6 gpm? 

YES -, 
v 

3.8 Is 2CV114 closed? 

~ 
I 
v 

3.9 Is QHA C-40, RCP 
SEAL BYP FLO LO 
alarm activated? 

:as. 
I 
v 

Salem Unit 2 

AOP-RCP-2 

COMMENTS/CONTINGENCY ACTIONS 

LR A 
liQ ----------> a. TRIP the REACTOR 9-19 

-90 
b. STOP the affected RCPs RAC 

c. GO TO EOP-TRIP-1, 
Reactor Trip or 
Safety Injection, WHEN 
plant conditions 
stabilize return to 
this procedure to 
correct problem. 

NO ----------> a. GO TO step 3.15 

seal Bypass Return 

HQ ----------> a. CLOSE 2CV114 

HQ ----------> a. INCREASE Charging 
flow to affected RCP. 

2 Rev. o 

1, 



LESSON NAME: REACTOR COOLANT PUMP (RCP) - 300S-OOO.OOS-RCPUMP-03 
10 0.3 90 

INSTRUCTIONAL OBJECTIVES: 

I<EY/AIDS 

0300S/1:24 

b. Given specific plant conditions and operating 
history, and utilizing the Salem Technical 
Specifications and OD-12, "Tech Spec 
Interpretations," analyze the conditions and 
correctly implement the technical 
specification(s). 

c. State the basis(es) for the Action Statement(s) 
for the above listed technical specifications(s) 
(SRO Only). 

12. Given the following plant and industry events, review 
the events, evaluate the corrective action taken, 
identify circumstances during the event(s) that, if 
altered, could have prevented its occurrence and plan 
an alternative course of action to mitigate the 
consequences of the vent(s). 

a. LER 85-003(2), "POPS Ch II Initiation." 

13. Given the following plant procedures, summarize the 
basis(es) for the initial conditions, precautions, 
steps, notes, etc.; and where applicable, identify 
any operational limits. 

a. OP-II-1.3.1, "Reactor Coolant Pump Operation." 

b. SP(0)4.4.l.2.l, "Reactor Coolant System - RCP 
Status." 

c. SP(0)4.4.6.2c (4.4.7.2c), "Unit 1 (2) Reactor 
Coolant System - Controlled Leakage Measurement." 

14. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOP's): 

a. AOP-RCP-1, "Loss of Reactor Coolant Pump and/or 
Flow." 

b. AOP-RCP-2, "#1 Seal Failure." 

c. AOP-RCP-3, "Loss of Seal Injection Flow. " 

d. AOP-RCP-4, "Loss of Component Cooling Water to 
RCP. II 

Page 11 NTC-102 
Date: 01/01/83 
Rev.: O 



LESSON NAME: REACTOR COOLANT PUMP (RCP) - 300S-OOO.OOS-RCPUMP-03 
10 03 90 

INSTRUCTIONAL OBJECTIVES: 

.KEY/AIDS 

0300S/1:24 

e. AOP-RCP-5, "RCP Hi Vibrations." 

f. AOP-RCP-6, "RCP Motor Radial Beari'ng Oil Hi/Lo 
Level. II 

g. AOP-RCP-7, "RCP Motor Bearing High Temperature. II 

h. AOP-CC-2. "Component Cooling System Inleakage. II 

15. Explain the difference(s) in RCP (and RCP Seal 
injection/leakoff) operation between normal at power 
operation and operation following a Phase A and/or 
Phase B Containment Isolation Signal, in accordance 
with the system description. 

Page 12 NTC-102 
Date: 01/01/83 
Rev.: 0 



. s:::.::IOR REAC::·R OPERATOR Page 61 

Ql7ESTION: OS3 (1.00) 

Valve 2CC131, Component Cooling Return From RCP Thermal Barriers, has 
auto closed. In accordance with AOP-RCP-4, LOSS OF COMPONENT COOLING 
WATER TO RCP, the valve is reopened, indicated flow is GREATER THAN 
55 gpm, and Radiation Monitors 2Rl7A and 2R17B alarm. What action(s) 
are required by AOP-RCP-4? 

a. Notify I&C and continue to monitor surge tank level. 

b. Close 2CC131, trip the reactor, stop the affected pump. 

c. Close 2CC131, place unit in Hot Stand~y, determine faulted RCP. 

d. Notify Nuclear Shift Supervisor, monitor seal injection flow, 
dispatch operator to investigate. 

ANSWER: 058 (1. 00) 

c. 

REFERENCE: 

Salem Generating Station AOP-RCP-4,· 
Steps 3.11.3-3.11.14, Pages 4-5 

[2.9/3.2] 

000015G012 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Our training program does not require memorization of AOP actions unless 
they are immediate actions. Nonetheless, much of the informati9n is 
well-known or common knowledge. This-procedure is "being worked" and 
then there is a requirement to recall the next steps. 



ACTIONS 

3.11.1 PLACE 2CC131 in 
manual and OPEN. 

3.11.2 PIACE 2CC131 in Auto. 

3.11.3 Does 2CC131 close 
in Auto? 

AOP-RCP-4 

COMMENTS/CONTINGENCY ACTIONS 

If 2CC131 will not open 
in manual, THEN 

a. NOTIFY the Nuclear Shift 
Supervisor. · ' 

b. MONITOR Seal Injection 
flow to RCP. 

c. If temperature 
increases to 200°F 

1. TRIP the Reactor 

2. STOP the affected RCPs 

3. GO TO EOP-TRIP-1, 
Reactor Trip or 
Safety Injection, 

NO ---------> a. MONITOR CC Surge Tank 
for level increase. 

v 

3.11.4 PIACE 2CC131 in 
manual and OPEN. 

( 

Salem Unit 2 4 

b. MONITOR 2Rl7A and 
2Rl7B for alarms. 

c. RETURN to normal 
operation 

Rev. o 

LR A 
9-21 
-90 
RAC 



ACTIONS 

3.11.5 Are the CC Radiation 
Monito~s 2R17A OR 
2Rl 7B alarming? 

AOP-RCP-4 

COMMENTS/CONTINGENCY ACTIONS 

NO ---------> a. NOTIFY I&C Department 

v 

3.12 CLOSE 2CC131 and 2CC190 

3.13 NOTIFY Radiation Protection 
Department of CC System 
contamination. 

3.14 PLACE unit in Hot Standby 
IAW IOP in 1 hour. 

3.15 When the Unit is in Hot 
Standby, determine faulted 
RCP as follows:· 

3.15.1 CLOSE 21-24CC130 . 

3.15.2 OPEN 2CC131 anq 2CC190 

3.15.3 PLACE 2CC131 in Auto 

liQll 

b. Continue to monitor 
Surge Tank level and 
CC Radiation Monitor 
alarms. 

c. When 2CC131 is repaired, 
THEN return to normal 
operation. 

Manual Isolation Thermal 
Barrier Discharge 

CC Thermal Barrier 
Discharge 

The faulted RCP Thermal Barrier will exhibit increased flow, greater 
than 55 gpm on the associated flow meter. 

3.15.4 OPEN 21-24CC130 
one at a time and 
observe the flow on 
the asso~iated flow 
meter for greater 
than 55 gpm. 

Salem Unit 2 

MASTER 

5 Rev. O 



SEJJIOR RE.l:..CTOR OPERATOR Page E2 

QUESTION: 059 (1.00) 

The reactor is operating at 40% power when 21 RCP vibration is reported 
as follows: 

1. Motor Flange = 4 mils 
2. Pump Shaft = 22 mils 
3. Motor Flange is increasing rapidly. 
4. Pump Shaft is increasing very slowly. 

Based on the above information, which ONE of the following is the 
correct action in accorda'nce with AOP-RCP-5, RCP HI VIBRATION? 

(a:/ Trip the reactor, then stop affected pump and GO TO EOP-TRIP-1. 

b. Stop affected pump, then trip the reactor and GO TO EOP-TRIP-1. 

c. Stop the affected pump and proceed to Hot Standby within 1 hour. 

d. Monitor the vibrations at least once per hour and proceed to ~bt 
Standby within 1 hour. 

ANSWER: 059 (1.00) 

a. 

REFERENCE: 

Salem Generating Station AOP-RCP-5, Page 1-2. 

[3.1/3.2] 

000015A123 •• (KA' s) 

FACILITY COMMENT/RECOMMENDATION: 

Our training program does not require memorization of AOP actions unless 
they are immediate actions. Nonetheless, much of the information is 
well-known or common knowledge. 



ABNORMAL OPERATING PROCEDURE 
AOP-RCP-5 

RCP HI VIBRATIONS 

1.0 ENTRY CONDITIONS 

1.1 OHA E-35, RCP Hi Vibration Annunciator actuates. 

1.2 Alert Condition on one of the RCP Vibration monitors on 
2PR3. 

2.0 IMMEDIATE ACTIONS - None 

3.0 SUBSEQUENT ACTIONS 

ACTIONS COHMENTS/COHTINGENCY ACTIONS 

3.1 CAUTION If a RCP is stopped IAW this procedure, approval 
of the Operations Manager or Operating Engineer 
is required to restart the pump. 

3.2 Are sustained RCP 
vibrations greater than: 

3.2.1 5 mils on the motor 
flange, 

OR 

3.2.2 20 mils on the pump 
shaft, 

OR 

3.2.3 Is either increasing 
rapidly? 

~ 
I 
v 

HQ ----------> a. GO to .step 3.7. 

LR A 

1
9-21 
-90 
RAC 



ACTIONS 

3.4 Stop affected RCPs. 

3.5 PROCEED to Hot Standby 
within one hour IAW 
IOP-4, Power Operation 
and IOP-5, Minimum Load 
to Hot Standby. 

3.6 Investigate source of 
vibrations. 

3.7 Are sustained.RCP 
vibrations greater than: 

3.7.1 3 mils on the motor 
flange, 

OR 

3.7.2 15 mils on the pump 
shaft? 

AOP-RCP-5 

COMMENTS/CONTINGENCY ACTIONS 

NO ----------> a. GO TO step 3.8 

v 

a. VERIFY Component Coo1ing 
Water flow to the 
upper and lower motor 
bearing cooleis and thermal 
barrier IAW OP II-7.3.2, 
Component Cooling System -
Normal Operation 

b. Notify the Operating 
Engineer. 

c. Notify System Engineer 

d. Monitor the vibration at 
least once per hour. 

Salem Unit 2 2 

Reactor Coolant Pump 
motor Lower Radial 
Bearing oil reservoir 
cooling flow bei.ng low 
can cause significant 
shaft vibration. changes. 
(increases) 

Additional readings may 
be required by 
engineering. 

MASTER 

Rev. 0 



SE!JIOR REACTOR OPERATOR Page 63 

QUESTION: 060 (1.00) 

The reactor is at 50% power when CCW in1eakage is detected. Isolation is 
proceeding in accordance with AOP-CC-2,· COMPONENT COOLING'SYSTEM 
INLEAKAGE. At Step 3.6, the SRO orders isolation of ccw to each RCP 
Thermal Barrier one at a time. Which one of the below is correct 
regarding completion of this step with current plant conditions. 

---a\ It can be accomplished providing seal injection flow is 
-...__,/, maintained. · 

b. It can be accomplished providing flow is restored within 5 
minutes of loss of flow. 

c. It cannot be accomplished unless the reactor is shutdown and the 
pump stopped before each isolation. 

d. It cannot be accomplished until reactor power is reduced below 
the P-8 setpoint. 

ANSWER: 060 (1.00) 

A.· 

REFERENCE: 

Salem Generating Station AOP-CC-2, Step 3.5, Page 4. 

(2.9/3.5] 

000026A201 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

oui training program does not require memorization of AOP actions unless 
they are immediate actions. Noneth~less, much of the information is 
well-known or common knowledge. 

-----·-·-



ACTIONS 

3.4.2 RETURN to normal. 
operation IAW the 
appropriate IOP. 

AOP-CC-:-2 

COMMENTS/CONTINGENCY ACTIONS 

3.5 CAUTION - A Reactor Coolant Pu~p can operate with no Component 
Cooling to the thermal barrier if seal injection is 
maintained. 

3.6 ISOLATE the Thermal Barrier 
as follows: 

3.6.1 CLOSE 21-24CC130 for each 
RCP, one at a time. 

3.6.2 If the leak was ISOLATED 
by a CC130 valve, Maintain 
the valve closed. 

3.7 Is the leak isolated? 

NO ---------> a. GO TO step 3.9 

v 

3.8 PROCEED to Hot Standby 
IAW the Appropriate IOPs 

3.8.1 When Reactor Power is 
less than 10%, STOP 
the affected RCP. 

NOTE 
When any of the listed equipment.is isolated, it should be returned 
to normal prior to-isolating the next component. 

3.9 ISOLATE the Component 
Cooling Heat Exchangers 
as follows: 

3.9.1 Are 2CC30 and 2CC31 
OPEN? 

MASTER 
YES NO--------~> a •. OPEN 2CC30 and 2CC31 

I 
v 

3.9~2 CLOSE 21SW122 

Salem Unit 2 4 

~W ~upply to 21 cc Heat 
Exchanger 

Rev.· O 



LESSON NAME: COMPONENT COOLING WATER SYSTEM(CCWS) - JOOS-000.00S-CCWOOO-OO 

10/16/90 . 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

3005/1:25 

g. PI/S-CC-2, "12 CC Heat Exchanger High Flow 
Flush." (Unit 1 Only) 

h. OD-41, "Monday Shift_ Routine." 

18. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOPs) associated with 
the Component Cooling Water (CCW) System. 

a. AOP-CC-1, "Loss of Component Cooling." 

b. AOP-CC-2, "Component Cooling System Inleakage." 

19. Explain the difference(s) in system operation between 
normal at power operation and operation following 
each SEC Mode actuation, in accordance with the 
system description~ 

Page 11 NTC-102 
Date·: 01/01/83 
Rev.: 0 ------



SEl;IOR REACTOR OPERATOR Page 68 

QUESTIOU: 065 (1.00) 

The following conditions exist: 

1. Cooldown in progress 
2. RHR in service 
3. T-avg at 205 degrees 
4. Primary pressure 300 psig 
5. Containment is open 

With the plant in the above conditions, which ONE of the'below is the 
correct action(s) if RHR is completely lost in accordance with 
AOP-CONT-2, CONTAINMENT CLOSURE ON LOSS OF RHR. 

a. Evacuate only non-essential personnel from containment. 

IN Evacuate the containment of all personnel. 
/ 

c. All personnel may remain providing containment radiation, 
te~perature, and pressure are periodically monitored. 

d. All personnel may remain providing they are in appropriate PCs 
and respirator. 

ANSWER: 065 (1.00) 

b 

REFERENCE: 

Salem Generating Station AOP-CONT-2 , Steps 3.6-3.11, Pages 2-3 

[4.0/4.2] 

000069G011 •• (KA Is) 

FACILITY COMMENT/RECOMMENDATION: 

Recall knowledge of AOP steps although the safe and correct selection 
is b. 



LESSON NAME: CONTAINMENT AND SUPPORT SYSTEM - 300S-OOO.OOS-CONTMT-01 
04 02 91 

.LJ.,.i.J..L.L'\.V\..,....L."'---"--- --'U.....,_..L..1.V.A..1...,.• 

KEY/AIDS 

300S/1:25 

a. LER 87-03, "Containment Pressure/Vacuum Relief 
Valves Open Beyond 1000 Hour Limit Due To 
Procedural Inadequacy." 

15. Gitren the following plant procedures, summarize the 
basis(es) for the ini~ial conditions, precautions, 
stepsy notes, etc.; and where applicable, identify 
any operational limits. 

a. OP-II-15.3.1, "Hydrogen Recombiners - Normal 
Operations." 

b. OP-II-16.3.1, "Containment Ventilation 
Operation." 

c. OD-28, "Cyclical.Data Log." 

d. SP(0)4.0.S-V-MISC, "Inservice Testing - Valves -
Miscellaneous." 

e. SP(0)4.6.1Al, "Primary containment Valves." 

f. SP ( O) 4. 6 .1. 3A( C), "Containment Air Locks." 

g. SP(0)4.6.2.3A(B), "Cooling System" 

16. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedure.s (AOP' s) associated with 
the Containment and Support Systems. 

a. AOP-CONT-1, "Loss of Conta.inment Integrity." 

b. AOP-CONT-2, "Containment Closure on Loss of RHR." 

17. Explain the difference(s) between normal system 
operation and operation following a Blackout (Loss of 
Group Busses), Solid State Protection System (SSPS) 
actuation, and/or Safeguard Equipment Control (SEC) 
System (Mode 1-4) actuation, in accordance with the 
system description. 

Page 14 NTC-102 
Date: 01/01/83 
Rev.: O 



ACTIONS 

3.3 REMOVE all obstructions from 
Personnel Air Locks and 
Equipment Hatch. 

3.3.1 

3.3.2 

CLOSE or VERIFY CLOSED the 
Equipment Hatch Inner Door 
with all bolts. 

CLOSE both doors on both 
Personnel Air Locks. 

3.4 INITIATE a Containment Phase "A" 
Isolation. 

3.4.1 CLOSE either the Inside or 
Outside Containment 
Isolation Valve for all 
Mechanical Penetrations 
that did not close on the 
Phase "A" Isolation. 

3.5 Are all mechanical penetrations 
closed? 

YES NO.-----

v 

3.6 Is RCS temperature greater 
than 200°F? 

> 

YES NO-----,> 
T 
v 

3.7 EVACUATE the Containment 
of all personnel. 

3.8 Periodically monitor Containment 
radiation, temperature and 
pressure ·conditions. 

3.9 START available containment 
Fan Cooling Units. 

AOP-CONT-2 

COMMENTS/CONTINGENCY ACTIONS 

a. Ensure no gaps exist 
around the door. 

a. If in Mid Loop, ref er 
the open procedure 
II-1. 3. 6 Table 3 for 
Primary system jobs in 
progress. 

b. Install a blind flange 
all open mechanical 
penetrations. 

c. GO TO step 3~6. 

a. GO TO step 3.11. 

to 

on 

Salem Unit 2 Page 2 of 3 Rev. o 



- AOP-CONT-2 

CA UT I OH 

Once boiling in initiated in the RCS, a large volume 
of steam may be entering the Containment. 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

3.10 Essential personnel ent~ring 
containment may require 
appropriate PCs and respirator. 

3.11 When RHR is restored, and 
RCS temperature is less than 
200°F, return to normal 
operation. 

END OF PROCEDURE 

Salem Unit 2 Page 3 of 3 Rev. o 



ABNORMAL OPERATING PROCEDURE 
AOP-CONT-2 

CONTAINMENT CLOSURE ON LOSS OF RHR 

1.0 ENTRY CONDITIONS 

1.1 AOP-RHR-2, Loss of. RHR Cooling - RCS Level Below 
Elev.101 

2.0 IMMEDIATE ACTIONS 

None 

3.0 SUBSEQUENT ACTIONS 

ACTIONS 

3.1 EVACUATE all non-essential 
personnel from the Containment. 

3.2 CLOSE either of the following 
groups of Steam Generator 
Secondary side openings: 

3.2.1 Manways and hand holes 

OR 

3.2.2 All of the following: 

COMMENTS/CONTINGENCY ACTIONS 

.a. Main Steam Safety Valves Notify Maintenance to 
install blanks on the 
removed Safety Valve 
flanges. 

b. Atmospheric Reliefs 
(MSlO's) 

c. MSIV's 
(MS167 1 s) 

"-.... 

d. MSIV Bypass Valves 
(MS18 's) 

e. Steam Generator Blowdown 
Valves (GB 4's) 

f. Aux. Feedwater Valves ··•·c•:.-

(AF ll's and 2l's) 
g. Main Steam Drain Valves 

(MS 7 's) 

Salem Unit 2 Page 1 of 3. Rev. o 
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SENIOR REACTOR OPERATOR Page 77 

QUESTION: 074 (1.00) 

While performing EOP-TRIP-4, NATURAL CIRCULATION COOLDOWN, ·the SRO 
proceeds to Step 20 (determination of cooldown restrictions) . It is 
reported to the SRO that 2 rod drive vent fans are running. Based on 
this report, which of the below is correct·concerning restrictions 
placed on the cooldown in accordance with EOP-TRIP-4. 

a. Maintain GREATER THAN 1200 psig until 200 degrees subcooling is· 
achieved. 

b. Maintain GREATER THAN 1200 psig until 50 degrees subcooling is 
achieved. 

c. Maintain GREATER THAN 50 degrees subcooling for all 
depressurizations. 

@ Maintain GREATER THAN 1200 psig and 350 degrees for 8 hours. 

ANSWER: 074 (1.00) 

d. 

REFERENCE: 

Salem Generating Station EOP-TRIP-4, Sheet 2. 

[4.4/4.6] 

000055K102 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Requires memorization of EOP procedural steps and parameter values 
to answer correctly. 
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QUESTION: 076 (1.00) 

The plant has undergone a reactor trip. The SRO has correctly proceeded 
through EOP-TRIP-1 Step 7 and is currently on EOP-TRIP~2, REACTOR TRIP 
RESPONSE, Step 8 (control rod insertion) . In response, the RO reports 3 
rods do not indicate fully inserted. In accordance with EOP-TRIP-2, 
which one of the below is the correct action to be taken? 

Place Boric Acid pump(s) to fast, open rapid borate valve (2CV175), 
close the CV160 valves and: 

~ pass at least 5880 gallons through the Charging Pumps. 

b. borate 450 ppm into the RCS. 

c. pass at least 1960 gallons through the Charging Pumps. 

d. borate 150 ppm into the RCS. 

ANSWER: 076 ( 1. 00) 

a. 

REFERENCE: 

Salem Geneiating station 
EOP-TRIP-2, Sheet l. 

[4.1/4.4] 

000024K301 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

The correct answer identifies that the candidate knows exactly what 
is called for by the procedure. The intent is the same as distractor 
b. which is correct in Question 056. 
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SE!HOR REAC':"OR OPERATOR Page s~ 

QuESTIOH: .077 (1.00) 

A plant startup is in progress with reactor power at 20% and rod control 
in automatic. Rods begin to step out without interruption. 
Per AOP-ROD-2, CONTINUOUS ROD.INSERTION OR WITHDRAWL, rod control is 
placed in manual and rod motion stops with T-avg at 550 degrees. Rods 
respond properly to manual demands, but 15 minutes later, T-avg is 547 
degrees and slowly decreasing. All attempts to stabilize temperature 
fail. Which ONE of the below is the correct action(s) to be taken in 
accordance with AOP-ROD-2? 

a. Trip the Unit and proceed to EOP-TRIP-1. 

b. Proceed to AOP-ROD-1, FAILURE OF A ROD CONTROL BANK TO MOVE. 

/c;;..' 
; . 
, __ ,/ 

Proceed to Hot Standby. 

d. Proceed to Hot Standby within 6 hours and Cold Shutdown within 
24 hours if the problem is not corrected. 

ANSWER: 077 (1.00) 

c. 

REFERENCE: 

Salem Generating Station AOP-ROD-2, Page 2. 

[3.7/3.9) 

000001G012 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Recall level of knowledge of the last step in a NO path near the end 
of the AOP. Th~ question is confusing in that it appears that you 
have lost control)_ of reactivity. 



ACTION 

J.5 A~e plant conditions 
stabilized? 

AOP-R0C·-: 

COMMENTS/CONTINGENCY ACTIONS 

NO ---------------> a. STABILIZE plant conditions 
by any of the fellowing 
methods: 

v 

3.6 CHECK the following for 
cause of Control Rod 
motion: 

3.6.1 Failure of a Power Range 
channel. 

3.6.2 Failure of a TAVG channel 
input 

3.6.3 Failure of PT-505, First 
Stage Impulse Pressure 
Channel 1. 

·3.6.4 Failure of a Auto Rod 
Control component 

1.6.5 Inadvertent Boration or 
Dilution of the RCS. 

Salem Unit 2 2 

1) CHANGING Turbine load 

2) CHANGING Boron 
Concentration 

3) Move Control Rods with 
permission of the NSS 

a) If unable to move Control 
Rods in manual THEN, GO 
TO AOP-ROD-1, Failure of 
a Control Rod to move 

b. If unable to stabilize 
Plant conditions, THEN 
proceed to Hot Standby IAW 
IOP-5, Minimum Load to Hot 
Standby 

Rev. 0 

.· 



SENIOR REACTOR OPERATOR :Page 85 

QUESTION: 082 (1.00) 

Unit 2 is in Mode 5 with the vessel head installed and unaer normal 
pressure control using the pressurizer. RCS temperature is LESS THAN 
200 degrees, RCS pressure LESS THAN 350 psig, and the containment is 
open. Unit 2 experiences a complete loss.of all RliR. All attempts to 
restart either pump fail. Which ONE of the actions below is correct for 
the given circumstance per AOP-RHR-1, LOSS OF RHR COOLING? 

a. Adjust Letdown Pressure Control valve to maintain RCS pressure 
to LESS THAN 350 psig. 

~ Evacuate containment, establish RCS feed and bleed. 

c. Evacuate containment, vent both RHR pumps and piping. 

d. Flood refueling canal, open Fuel Transfer Tube Gate valve, 
adjust spent fuel cooling to maximum. 

ANSWER: 082 (LOO) 

b. 

REFERENCE: 

Salem Generating Station 
AOP-RHR-1, Pages 2, 3, & 7. 

[3.9/4.3] 

000025Kl01 
• • (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Consider c. as an additional correct response. Venting the pipe and 
pump are part of establishing feed and bleed. 
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AOP-RHR-1 

ABNORMAL OPERATING PROCEDURE 
AOP-RHR-1 

LOSS OF RHR COOLING 

1.0 ENTRY CONDITIONS 

1.1 The following conditions are symptoms and may or may not require 
entry into this procedure. 

1.1.1 

1.1. 2 

1.1.3 

1.1. 4 

1.1. 5 

Residual Heat Removal Pump High Discharge 
Pressure. 

·OHA D-3 - 21 RHR SMP OVERFLO. 

OHA D-11 - 22 RHR SMP OVERFLO. 

Abnormal change in RHR Pump motor current. 

RHR Common suction Valve 2RH1 or 2RH2 indicate 
closed. 

1.1. 6 Loss of either/or both RHR Pumps with level >101 FT. 

1.1. 7 RHR Pump cavitation. 

1.1. 8 AOP-RCS-1, Partial Loss Of Reactor Coolant. 

2.0 IMMEDIATE ACTIONS 

None 

3.0 SUBSEQUENT ACTIONS 

CAU'l.':COll 

If both RHR Pumps are stopped, Refer to Figure· 2 
thru 5 to determine time to reach saturation. 

CAU'l.'J:Oll 

If voiding exists in RCS due to air/gas. injection or 
boiling, misleading indication of actual RCS level 
may exist. DO NOT reduce RCS inventory until RCS 
level corrects itself after RCS venting. 

Salem Unit 2 · Page 1 of 19 Rev. 1 



ACTIONS 

3.1 Monitor Core-Exit Thermocouples 
until RHR Cooling is restored. 

3.1.1 Estimate the time to reach 
200°F from Figures 2 thru 5. 

3.2 If RHR is lost/unavailable, refer 
to ECG for Event Classification. 

3.3 Is RCS level stable or increasing~ 

YES 
T 

NO-----> 

v 

3.4 Has RHR System been isolated 
due to a pipe break IAW 
AOP-RCS-1? 

YES 
T 

NO-----> 

v 

3.5 GO TO step 3.13. 

3.6 Are RHR Pump motor amps, flow, 
and/or pressure abnormal? 

YES 
T 

NO-----> 

v 

AOP-RHR-1 

COMMENTS/CONTINGENCY ACTIONS 

Requires Mode change at 
200°F. 

In Mode 6, review 
T/S 3.9.8.1 for 
applicability. 

GO TO AOP-RCS-1. 

GO TO step 3.6. 

GO TO step 3.13. 
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ACTIONS 

3.7 Are both 2RH1 and 2RH2 open? 

YES NO·-----> 

v 

AOP-RHR-1 

COMMENTS/CONTINGENCY ACTIONS 

a. Stop running RHR 
Pumps. 

b .. Open 2RH1 and 2,RH2. 

1) If 2,RHl and 
2RH2 will not 
open and RCS 
pressure is 
less than 375 
PSIG, install 
jumper for open 
permissive for 
2RH1 and 2RH2. 

2RH1-I~.Cl2-4, 
4-7-11 MCS to 
MC8 

2RH2-RC11-4, 
4-7-11 MCS to 
MC8 

c. Open 2RH1 and 2RH2. 

1) If both valves 
cannot be 
opened, GO TO 
step 3.13. 

d. GO TO Step 3.10. 
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ACTIONS 

3.8 Is at least one RHR Pump 
rurµling and flow indicated 
on Cold Leg Injection Flow 
meter (SJ49)? 

YES NO -----> 

v 

3.9 Throttle appropriate RH18 
valve to stabilize 
conditions. 

3.10 Were both RHR Pumps running 
at the start of the event? 

YES NO -----> 

v 

AOP-RHR-1 

COMMENTS/CONTINGENCY ACTIONS 

a. Verify lineup IAW 
OP II-6.3.2 and 
Start at least one 
RHR Pump and Return 
to normal operation. 

b. If unable to start 
an RHR Pump, GO TO 
Step 3.13. 

REFER TO FIGURE 1 TO 
DETERMINE MAX RHR SUCTION 
FLOW TO PREVENT VORTEX. 

a. Start RHR Pump that 
had not been in 
service. 

b. Restore RHR Cooling 
to normal. 

c . Vent RHR Pump and 
piping for the pump 
that was in service 
using the following 
valves: 

RH6, Pump Casing 
Vent 

d. Return to normal 
operation 

Salem Unit 2 Page 4 of 19 Rev. 1 



AOP-RHR-1 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

CAUTIOB 

.The following actions will result in increased . 
levels of airborne radioactivity and contamination 
levels in the Containment and Auxiliary Buildings. 

3.11 Vent both RHR Pumps and piping 
as follows: 

3 .11. l 

3.11.2 

a. 

b. 

c. 

3 .11. 3 

a. 

b. 

c. 

d. 

e. 

f. 

3.11.4 

OPEN 2SJ69 
RHR Suction from RWST 

Dispatch Operators to the 
following valves: 

2RHR68-69 (inside the 
bioshield area) 

2RH81-82 (penetration area) 

21-22RH6 (pump casing vent 
area) 

Vent the RHR system in the 
following sequence: 

Open 2RH68-69 first high 
point on RHR suction 11ne 

When water is heard/observed 
flowing out of vent, close 
2RH68-69 

Open 2RH81-82 second high 
point on RHR suction line 

When water is heard/observed 
flowing out of vent, close 
2RH81-82 

Open 21-22RH6 pump casing 
vent valves 

When water is heard/observed 
flowing out of vent, close 
21-22RH6 

Close 2SJ69 

If radiological/safety 
conditions do not permit 
complete venting or RCS 
temperature would exceed 
212°F based on time to 
saturation estimated from 
Figures 2-s. Senior Shift 
supervisor may waive 
venting and purge 
any remaining air/gas in· 
the piping ·by running the 
RHR pump at full flow 
{about 3000 GPM). Short 
duration amp swings due 
to purging air/gas are 
acceptable. 

I 
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ACTIONS 

3.12 START previously running RHR 
Pump and restore RHR Cooling 
to normal. 

3.13 Subsequent actions of this 
procedure are divided into five 
parts. Each part addressing 
necessary steps required to be 
performed depending on plant 
conditions. 

3.13.1 Mode 4 operation, 
GO TO Step 3. 31. 

3.13.2 RCS High Pressure(>375 PSIG), 
GO TO Step 3.14. 

3.13.3 Reactor Vessel ~ead Installed, 
Bubble in Pressurizer, 
GO TO Step. 3.16. 

3.13.4 Reactor Vessel Head Installed, 
RCS not Filled and Vented, 
GO TO Step 3.20. 

3.13.5 Reactor Vessel Head Removed, 
GO TO Step 3.25. 

AOP-RHR-1 

COMMENTS/CONTINGENCY ACTIONS 

If unable to start 
previously running RHR 
pump, START other RHR 
pump. 
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, AOP-RHR-1 

RCS HIGH PRESSURE (>375 PSIG) 

ACTIONS 

3.14 Is Letdown system in service? 

3.14.1 

YES · NO -.-----> 

v 

Adjust 2CV18 and 2CV8, 
Letdown Pressure Control 
valve to decrease RCS pressure 
to less than 375 PSIG. 

3.15 Return to normal operations. 

COMMENTS/CONTINGENCY ACTIONS 

Open one or both PORV 
and their as~ociated 
Block valves, to 
decrease RCS pressure 
to less than 375 PSIG. 

2PR1 and 2PR6 
2PR2 and 2PR7 

Salem Unit 2 Page 6 of 19 Rev. 1 



AOP-RHR-1 

REACTOR VESSEL HEAD INSTALLED 
BUBBLE IN PRESSURIZER 

ACTIONS 

3.16 Establish Containment Closure 
IAW AOP-CONT-2 Containment 
Closur~ · 

3.16.1 EVACUATE Containment. 

CAU'l'IOll 

COMMENTS/CONTINGENCY ACTIONS 

Containment closure is 
required within 2 Hours. 
Notify the Containment 
Coordinator. 

The following actions will result in increased 
levels of airborne radioactivity and contamination 
levels in the Containment. 

3.17 Establish RCS Feed and 
Bleed as follows: 

3. 17. 1. 

3.17.2 

3.17.3 

3.17.4 

3.17.5 

3.17.6 

3.17.7 

a. 

b. 

c·. 

OPEN 2PR1, 2PR2, 2PR6 
and 2PR7. 

OPEN 2SJ1 and 2SJ2. 

CLOSE 2CV40 and 2CV41. 

START Charging Pump to 
supply maximum flow to RCS, 
if not already in service. 

ISOLATE Letdown 

Vent casing of both RHR 
Pumps using 21 & 22RH6. 

overflow RCS to PRT. 

OPEN 2PR14. 

START either 21 or 22 Reactor 
Coolant Drain Pump.· 

OPEN 2WL222. 

d. CLOSE 2WL15. 

For additional vent 
path, RX head vents may 
be opened. 

Charging Pump suction 
valves from RWST. 

VCT outlet valves. 

Safety Injection Pump at 
max. flow may be used if 
charging Pump· is not 
available. 

To pump down PRT to RWST 
for recovery. 
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AOP-RHR-1 

REACTOR VESSEL HEAD INSTALLED 
BUBBLE IN PRESSURIZER 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

e. CLOSE 2WL193. 

f. Control Charging/SI Pump 
flow to maintain PRT level. 

3.18 When RHR Pumps are available, 
Establish RHR Cooling IAW OP 
II-6.3.2, Initiating RHR. 

3.19 When conditions permit, 
Return to normal operations. 

PRT will overflow in 
containment. 
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AOP-RHR-1 

REACTOR VESSEL HEAD INSTALLED 
RCS NOT FILLED AND VENTED 

ACTIONS· 

3.20 Establish Containment Closure 
IAW AOP-CONT-2, Containment 
Closure 

3.20.1 EVACUATE Containment. 

CA UT I OH 

COMMENTS/CONTINGENCY-ACTIONS 

·containment closure is 
required within 2 Hours. 
Notify the Containment 
Coordinator. 

The following actions will result in increased 
levels of airborne radioactivity and contamination 
levels in the Containment and Auxiliary Building. 

3.21 Vent both RHR Pumps and piping 
as follows: 

3. 21.1 

3. 21. 2 

a. 

b. 

c. 

3. 21. 3 

a. 

OPEN 2SJ69 
RHR Suction from RWST 

Dispatch Operators to the 
following valves: 

2RHR68-69 (inside the 
bioshield area) 

2RH81-82 (penetration area) 

21-22RH6 (pump casing vent 
area) 

Vent the RHR system in the 
following sequence: 

Open 2RH68-69 first high 
point on RHR suction line 

b. When water is heard/observed 
flowing out of vent, close 
2RH68-69 

. c. Open 2RH81-82 second high 
point on RHR suction line 

If radiological/safety 
conditions do not permit 
complete venting or RCS 
temperature would exceed 
212·F based on time to 
saturation estimated from 
Figures 2-5. senior Shift 
Supervisor may waive 
venting and purge 
any remaining air/gas in 
the piping by running the 
RHR pump at full flow 
(about 3000 GPM) . Short 
duration amp swings due 
to purging air/gas are 
acceptable. 

ACN 
P-1 
5-4 
-90 
JEK 
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AOP-RHR-1 

REACTOR VESSEL HEAD INSTALLED 
RCS NOT FILLED AND VENTED 

d. 

e. 

f. 

3.21.4 

ACTIONS 

When water is heard/observed 
flowing out of vent, close 
2RH81-82 

Open 21-22RH6 pump casing 
vent valves 

When water is heard/observed 
flowing out of vent, close 
21-22RH6 

Close 2SJ69 

3.22 When previously running RlIR 
Pump is available, Establish 
RHR Cooling IAW OP II-6.3.2, 
Initiating rum. 

3.23 If unable to restore RIIR, 
Establish RCS Feed and Bleed 
follows: 

3.23.1 

3.23.2 

3.23.3 

OPEN 2PR1, 2PR2, 2PR6, 
and 2PR7. 

OPEN 2SJ1 and 2SJ2. 

CLOSE 2CV40 and 2CV41. 

COMMENTS/CONTINGENCY ACTIONS 

If unable to start 
previously running rum 
pump, START other rum 
pump. 

For additional guidance 
AOP-RHR-2 may be as 
entered even though RCS 
level is greater than 
101 1 elevation. · 

PORVs and Block valves. 
The Pressurizer Safety 
valve openings will 
provide a bleed path. 
GO TO 3.23.6 

Charging Pump suction 
valves from RWST. 

VCT outlet valves. 

ACN 
P-1 
5-4 
-90 
JER 
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AOP-RHR-1 

REACTOR VESSEL HEAD INSTALLED 
RCS NOT FILLED AND VENTED 

3.23.4 

3. 2 3. 5. 

3.23.6 

a. 

ACTIONS 

START Charging Pump to 
supply maximum flow to RCS, 
if not already in service .. 

ISOLATE Letdown 

Overflow RCS to PRT. 

OPEN 2WL222. 

b. CLOSE 2WL15. 

c. CLOSE 2WL193. 

d. 

e. 

CYCLE 2PR14 as necessary to 
maintain level in PRT. 

Control Charging Pump flow 
to maintain RCS temperature 
stable. 

3.24 When conditions permit, Return 
to normal operations. 

COMMENTS/CONTINGENCY ACTIONS 

Safety Injection Pump at 
max. flow may be used if 
Charging Pump is not 
available. 

To pump down PRT to RWST 
for recovery. 
If the Pressurizer Safety 
Valves openings exist, 
water will collect in the 
Containment Sump. 

Verify the -No. 21 & 22 
RCDT Pumps start. {The PRT 
will overflow to the 
Containment sump.) 

Core exit Thermocouple 
<212°F. 

Salem Unit 2 Page 10 of 19 Rev. 1 



AOP-RHR-1 

REACTOR VESSEL HEAD REMOVED 

ACTIONS 

3.25 Is the Refueling Cavity Flooded 
to normal refueling level? 

YES -----> 

v 

3.26 Adjust Spent Fuel Cooling 
to Maximum IAW OP II-8.3.2, 
Spent Fuel Cooling Operation. 

3.27 Adjust Reactor Refueling 
Cavity Filtering and 
Purification to Maximum 
IAW OP II-8.3.5, Refueling 
Water Purification System 
Operation. 

3.28 Position an operator to 
Open Fuel Transfer Tube 
Gate Valve when levels 
have equalized. 

3.29 Maintain the Refueling 
cavity f~ooded until RHR 
is available. 

3.30 When RHR is available, Return 
to normal operations. 

COMMENTS/CONTINGENCY ACTIONS 

a. ~ Flood Refueling 
cavity to normal 
refueling level IAW 

·OP II-8.3.3, 
Filling the Reactor 
Refueling cavity. 

Evaluate alternate 
makeup methods 
(AOP-RHR-2 and V-1. 3·. 2) 
to insure adequate 
makeup to maintain 
level at El. 128' 8 11 • 
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MODE 4 OPERATION 

ACTIONS 

3.31 Is the other RHR pump 
available? 

YES NO-----> 
T 

v 

3.32 Realign RHR pump selected for 
ECCS train to provide RCS 
cooling, IAW OP II-6.3.2, 
Initiating RHR. 

3.32.l 

3~32.2 

Enter Tech Spec 3.5.3. 

Maintain this configuration · 
until the other RHR pump is 
available. 

-3.33 Are Steam Generators in 
Wet Layup? 

3.33.1 

YES -----> 
T 

v 

Drain Steam Generators 
to approximately 33% IAW 
OP III-13.3.1, Draining the 
Steam Generators, 
if necessary. 

3.34 Is either Aux Feed Pump or 
Condensate Pump in service? 

YES NO-----> 

v 

3.35 Establish a heat sink for 
RCS using the MSlOs. 

AOP-RHR-1 

COMMENTS/CONTINGENCY ACTIONS 

Any RCP maybe started 
· IAW II-1.3.1 if not running 
already. GO to Step 3.32. 

GO TO Step 3.34. 

start either- an Aux 
Feed Pump or Condensate 
Pump IAW the 
appropriate OP. 

Aux Feed Pump _ 
OP III-10.3.1 

Condensate Pump -
OP III-9.3.l 

Salem.Unit 2 Paqe 12 of 19 Rev. 1 



AOP-RHR-1 

MODE 4 OPERATION 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

3.36 Maintain Heat Sink until 
RHR is returned to service. 

END OF PROCEDURE SECTION 

Salem Unit 2 Page 13 of 19 Rev. 1 



SENIOR REACTOR OPERATOR Page 86 

QUESTION: 083 (1.00) 

Unit 2 is at 100% power and has been at this power for th~ last 60 days. 
Routine chemistry sampling of the steam generators indicates higher than 
normal activity. Further analysis reports primary to secondary leakage 
exists in the 23 S/G at a rate of.35 gall9ns per day. Which ONE of the 
below is the correct action for the existing conditions per AOP-SG-1, 
STEAM GENERATOR TUBE LEAK? 

a. Reduce the leakage within 4 hours or be in Hot standby within 6 
hours. 

b. Immediately notify the Operations Manager and Station General 
Manager. 

Increase the setpoint of the assqciated MSlO to 1035 psig and 
continue monitoring leak rate. 

d. Notify the Operations Manager and perform a 24 hour leak rate 
projection every 8 hcurs. 

ANSWER: 083 (1.00) 

c. 

REFERENCE: 

Salem Generating Station , AOP-SG-1, Page 2. 

[3.7/4.0) 

000037K305 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Our training program does not require memorization of AOP actions unless 
they are immediate actions. Nonetheless, much of the information is 
well-known or common knowledge. This procedure was recently revised, 
making distractor d~ very close to being correct. Reference attached. 



LESSON NAME: STEAM GENERATOR (SG) ~ 300S-OOO.OOS-STMGEN-OO 
i0/24/90 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/l.: 25 

**15. Given plant procedures, summarize the basis(es) for 
the initial conditions, precautions, steps, notes, 
etc.; and where applicable, identify any operational 
limits. · 

16. Given specific plant conditions and operating 
history, evaluate entry conditions into the following 
Abnormal Operating Procedures (AOPs) associated with 
the Steam Generator. 

a. AOP-SG-1, "Steam Generator Tube Leak." 

**17. Explain the difference(s) in system operation between 
normal at power operation and operation following an 
Emergency Core Coolant System (ECCS) actuation, in 
accordance with the system description. 

** Not applicable to this lesson plan. 

Page 9 NTC-102 
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ABNORMAL OPERATING PROCEDURE 
AOP-SG-1 

STEAM GENERATOR TUBE LEAK 

1.0 ENTRY CONDITIONS 
, 

1.1 Any combination of listed monitors such that a leak in 
a particular steam Generator is suspected 

1.1.1 2Rl9A, Warning or High Alarm 21 SG Blowdown 

1.1.2 2Rl9B, Warning or High Alarm 22 SG Blowdown 

1.1.3 2Rl9C, Warning or High Alarm 23 SG Blowdown 

1.1.4 2Rl9D, Warning or High Alarm 24 SG Blowdown 

1.1.5 2R15, Condenser Air Ejector High Rad Alarm 

1.1.6 2R40, Condensate Polishing Filter High Rad Alarm 

1.1.7 2R46A, 22 Steam Generator Main Steamline Monitor 

1.1.8 2R46B, 24 Steam Generator Main Steamline Monitor 

1.1.9 2R46C, 21 Steam Generator Main Steamline Monitor 

1.1.10 2R46D, 23 Steam Generator Main Steamline Monitors 

1.1.11 2R46E, Discharge of 2R46A-D Main Steamline Monitors 

1.2 Notification by the Chemistry Department of a 20 gpd or 
greater leak as indicated by sampling. 

2.0 IMMEDIATE ACTIONS 

None 

3.0 SUBSEQUENT ACTIONS 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

3.1 CAUTION - If Pressurizer pressure and level are decreasing 
in an uncontrolled manner initiate manual Safety 
Injection. Go to EOP-TRIP-1, Reactor Trip and 
Safety Injection. 

3.2 IS 2Rl9 in Warning 
or 2Rl~ in alarm? 

v 
SALEM UNIT 2 

NO -------> a. Go To step 3.23 

1 REV. 1 



ACTIONS 

3.3 INITIATE 2Rl5 and 2Rl9 
trending, every 5 minutes, 
using Attachments 1 and 2 
and NOTIFY Radiation 
Protection to initiate 
trending IAW 
SC.RP-TI.RM-0607(Q). 

AOP-SG-1 

COMMENTS/CONTINGENCY ACTIONS 

RMS monitor alarm.response 
trending will indicate if 
a plant shutdown is 
required. 

2R19 and 2Rl5 readings may be increased by changes in: 

1. RCS activity (fuel defect changes) 
2. SG Blowdown flow rate decreases 
3. Condenser Air Removal flow changes 
4. Power changes 

however these effects should not cause increases of the 
magnitude indicated on Attachments 1 and 2. 

3.3.1 NOTIFY Chemistry to 
initiate fast response 
Primary to Secondary Leak 
Sampling and Analysis IAW 
CH-3.3.018. 

NOTE 

For Chemistry to provide 
accurate information, they 
need to know if any of the 
items l - 4 ],.isted above 
have changed recently. 

It will take at least 30 minutes for the Chemistry Analysis 
results to become available. 

NOTE 
Circumferential cracking Safety Evaluation requires that the 
Unit be shutdown BEFORE the leakrate exceeds 140 gpd. 

3.3.2 Does 2Rl5/2Rl9 Trend 
indicate that a Plant 
shutdown is required? 

A trend of 3-5 points in a 
row above the curve and 

. increasing rapidly. 

NO -----> a. GO TO STEP 3.23 . . 
v 

3.3.3 commence Plant Shutdown 
IAW IOP-4 and continue 
with this procedure. 

SALEM UNIT 2 2 

Plant Shutdown should be 
performed as rapidly as 
possible (approx. 10%/min.) 
to avoid potential SG tube 
rupture. 

REV. 1 



SALEM ONIT-1__ /OPERATIONS 
AOP-SG-1 - REV. __!___ 

STEAM GENERATOR 

SPONSOR ORGAN.IZATION: N/A 

USE CATEGORY: I 

REVISION SUMMARY 

1. This is a Full Revision that incorporates ACN P-1. 
2. This Revision addresses Safety Evaluation "SG14 TUBE Rl4C67" which 

provides evaluation for detection of a circumferential crack. 
3. Added at steps 1.1.1 - 1.1.4 "Warning or High Alarm". 
4. Added steps 3.3, 3.10, 3.12, 3.14, 3.15, 3.16, 3.17, 3.19, 3.20, 

3.21, 3.22 and 3.24 to provide the instructions required to 
mitigate the consequences of a Steam Generator tube leak. 

5. Added cautions 3.11 and 3.18 to ensure that an inadvertent Safety 
Injection does not occur. 

6. Added several notes to step 3.3 
7. Rearranged procedure and changed the Leak Rate projection setpoint 

for action from 288 Gallons per Day to 140 Gallons per Day. 
8. Added Attachments 1 and 2 for the trending required by step 3.3 

IMPLEMENTATION REQUIREMENTS 

NONE REQUIRED 

APPROVED: e ___ ;n_~--~-:t_?_(..._· ____ _ 
Operations Manager - Salem 
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ACTIONS 

3.3.4 NOTIFY Operations 
Manager or Operations 
Engineer and refer to 
ECG. 

3.4 When leaking SG has been 
identified, perform the 
following: 

3.4.1 CLOSE GB4, MS7 and 
MS18 on leaking SG. 

3.4.2 Adjust MSlOs: 

a. Set leaking SG to 
1035 PSIG. 

b. Set intact SGs to 
1000 PSIG. 

3.5 If 21 or 23 is the leaking· 
SG, perform the following: 

a. OBTAIN key for the 
MS45 on the leaking 
Steam Generator. 

b. OBTAIN.Radiation 
Protection assistance. 

c. CLOSE the MS45 on 
the leaking Steam 
Generator. 

3.6 DO NOT continue procedure 
until plant is in Hot Standby. 

3.7 CLOSE for the leaking 
steam Generator. 

a. MS167 
b. BP19 
c. BF40 
d. BF13 
e. AFll 
f. AF21 

SALEM UNIT 2 3 

AOP-SG-1 

COMMENTS/CONTINGENCY ACTIONS 

As indicated b,y 2R19 or 
Chemistry analysis. 

Closing MS45 will render 
the Steam Driven AFW Pump 
inoperable. Refer to 
TS 3.7.1.2.b 

IF MS167 can not be closed 
on the leaking SG, THEN: 

. -
a. CLOSE MS167, MS18, and 

MS7 on intact SGs. 

b. DISPATCH operator to 
a·lign secondary valves 
per Table 1. 

REV. 1 



ACTIONS 

3.8 Is MSlO for leaking 
Steam Generator closed? 

AOP-SG-1 

COMMENTS/CONTINGENCY ACTIONS 

NO ---------> a. WHEN leaking SG is 
less than 1035 PSIG, 
THEN close MSlO. 

v 

3.9 Is leaking SG NR level 
greater than 16% ? 

b. IF the MSlO can not be 
closed, THEN dispatch 
operator to obtain 
Radiation Protection 
assistance and close 
the associated MS9. 

NO ---------> a. FEED leaking SG as 
necessary, with AFW, 
to maintain level 
between i6% and 33%. 

v 

3.9.1 Maintain leaking SG 
NR level between 
16% and 33%. 

3.10 ARE Core Exit TCs 
availC1:ble? 

b. OPEN 11-14SS94s 

c. GO TO STEP 3.10. 

YES -, NO -----> a. Use ·WR Hot Leg RTDs. 

v 

3.11 CAPTION - Use of Steam Dumps is preferred to MSlOs during 
cooldown. Do not use MSlO on leaking Steam 
Generators. 

3.12 COMMENCE RCS cooldown using 
intact SGs. 

3.13 CAUTION - P-12 will automatically reset above 543°F TAVE. 
Re-establish Blocks if TAVE reset occurs. 

SALEM UNIT 2 4 REV. 1 



AOP-SG-1 

ACTIONS COMMENTS/CONTINGENCY ACTIONS 

3.14 When RCS temperature reaches 
P-12 Permissive (543°F) as 
indicated by the Low TAYE (2/4) 
Low-Low TAVE light on 1RP4 
status panel, PERFORM the 
following: 

3.14.1 DEPRESS Train "A" and 
Train "B" Steamline 
Pressure SI Block 
pushbuttons. 

3.14.2 DEPRESS the Steam Dump 
Intlk Train "A" and 
Train "B" Bypass TAVE 
pushbuttons. 

3.15 DO NOT continue procedure 
until RCS cooldown is 
complete. 

3.15.1 Cooldown complete when 
RCS temperature S 505°F on 
Core Exit TCs OR s 510°F on 
WR Hot Leg RTDs. 

3.16 DEPRESSURIZE RCS to 
1900 PSIG as follows. 

3.17 ARE PZR Spray valves 
available? 

YES 

v 

3.17.1 SLOWLY OPEN either 
2PS1 OR 2PS3. 

NO -----> 

Blocks High steam Flow 
coincident with Low Steam 
Pressure or Low-Low TAVE 
SI. 

a. OPEN 2CV75 

b. CLOSE 2CV7_7 

c. CLOSE 2CV79 

d. GO TO STEP 3.18. 

3.18 CAUTION - P-11 will automatically reset if pressure 
increases above 1915 PSIG. Re-establish Blocks if 
reset occurs. 

3.19 When RCS pressure has been 
reduced to 1900 PSIG, 
DEPRESS Train "A" and Train 
"B" Pressurizer Pressure SI 
Block pushbuttons. 

SALEM UNIT 2 5 REV .. 1 



ACTIONS 

3.20 DEPRESSURIZE RCS to 
1000 PSIG as follows. 

3.21 ARE PZR Spray valves 
available? 

AOP-SG-1 

COMMENTS/CONTINGENCY ACTIONS 

RCS Subcooling should 
never be less than 20·- as 
indicated by the Subcooling 
Margin Monitor. 

v 

NO -----> a. OPEN ONE PORV at at time 
to perform a controlled 
depressurization. If 
PORV does not close, 
CLOSE associated Block 
valve. 

3.21.1 OPEN both 2PS1 and 
2PS3. 

3.22 When RCS Pressure is equal 
to 1000 PSIG, STOP RCS 
depressurization, CONTINUE 
with plant shutdown IAW 
IOP-6, and Exit this 
procedure. 

3.23 Has the leak increased to 42 
gallons per day (0.03gpm) 

YES 
-I NO ----> a. GO TO STEP 3.24. 

v 

3.23.1 NOTIFY the Operations 
Manager· of current 
Primary to Secondary 
Leak Rate projection. 

3.23.2 If 2Rl5 or 2Rl9 indicate 
a rapidly increasing 
leak, GO TO STEP 3.3. 

SALEM UNIT 2 6 

The leak rate will be 
calculated and graphically 
recorded with a 24 hour 
projection. 

REV. 1 



ACTIONS 

3.23.3 If a 24 hour projection 
indicates a leak rate of 
140 gallons per day will 
be reached, IMMEDIATELY 
NOTIFY the Operations 
Manager and Station 
General Manager. 

a. If 3 consecutive 24 hour 
projections indicate that 
a leak rate of 140 gallons 
per day will be reached, 
the Operations Manager will 
consider a Plant shutdown 

3.24 MONITOR the trending of 
the 2R19's and 2Rl5 until 
trending indicates steady 
readings. 

3.24.1 Is the 2Rl5/2Rl9 monitor(s) 
still in alarm? 

AOP-SG-1 

COMMENTS/CONTINGENCY ACTIONS 

Two additional leak rate 
calculations with a 24 hour 
projection will be 
performed along with 2Rl5 
~nd 2R19 readings. 

YES NO ----> a. EXIT this procedure. 
I 
v 

3.24.2 Initiate a Priority A 
Work Order to I&C to 
increase the setpoint(s). 

3.24.3 Continue trending, at 15 
minutes intervals, until 
monitor is not in alarm, 
THEN EXIT this procedure. 

END OF PROCEDURE 

FINAL PAGE 
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SEl;IOR R.:::_;CTOR OPERATOR Page 9: 

QUESTION: 088 (1.00) 

EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE, divides the indicators used to 
identify a S/G tube rupture into PRIMARY and SECONDARY indicators. 
Which ONE of the below correctly states the primary and secondary 
indicators in accordance with EOP-SGTR-1? 

a. 
~. 

( b.; 
I,._,/ 

c. 

d. 

PRIMARY INDICATION SECONDARY INDICATION 

------------------ --------------------
S/G Level RCS Pressure 

RMS S/G Level 

RMS Pressurizer Level 

S/G Level RMS 

ANSWER: 088 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 1. 
Salem Generating Station LP EOP-SGTR-1, Page 7. 

~4.5/4.8] 

000038A202 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Questions 088 and 089 pr~sent a double jeopardy situation • 

. 
.i 



LESSON NAME: EOP-SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - 300S-000. OOS-SGTROl-04 
04/01/91 

INSTRUCTIONAL CONTENT: 

KEY/AIDS· 
I. INTRODUCTION 

ELD 1 SGTR-1 is entered anytime a ruptured steam generator 
is diagnosed. In EOP-Trip-1 the first diagnostic for 
tube rupture is based upon RMS, 2 out 3 of the 
following channels: R-15 (Condenser Offgas), R-19 
(Blowdown Monitors) and R-46 (Steam Line Monitors). 
RMS is the primary indicator from the Emergency 
Response Guidelines. The secondary indicators for 
diagnosing a tube rupture are steam generator level 
going up in an uncontrolled manner .or sample results. 
The secondary indications are also used as the 
primary indicator for diagnosing a tube rupture in 
procedures subsequent to EOP-Trip-1. Based upon · 
using the primary indicator (RMS) for diagnosing a 
steam generator tube rupture, it would be possible to 
enter SGTR-1 and have not yet identified which steam 
generator is affected. This was the case at North 
Anna. Based on steam line monitors and condenser 
offgas, they transitioned to their tube rupture 
procedure. Eventually they got enough difference in 
steam generator levels to call which was ruptured and 
then isolated it. 

Review SOER 
83-2 with 
trainees. 
Stress in
dividual 
training 
commitments 
throughout 
lesson plan 
ELO 4 

300S/1:37 

II. Review of SOER 83-2, "Steam Generator Tube Rupture" 

A. Ginna 

1. S/G Tube Rupture from full power caused Rx 
Trip and SI 

2. RCP's were tripped when RCS Pressure low with 
SI flow verified 

3. PZR PORV's used for RCS depressurization (no 
RCP's for spray) - PZR PORV stuck open 
causing void in head 

4. Ruptured S/G overfilled due to safety 
injection flow for over one hour 

5. Ruptured S/G Safety Valve opened several 
times - Atmosphere dump valve had been 
isolated to prevent actuation 

6. Problems incurred with cooldown attempt with 
no RCP's 

Page 7 NTC-104 
Date: 01/01/83 
Rev.: ~~-0~~~ 



LESSON NAME: EOP-SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - 300S-000.00S-SGTR01-04 
04 01 91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:37 

NCO/SRO TERMINAL LEARNING OBJECTIVES 

The trainee shall be able to utilize the Emergency 
Operating Procedure EOP-SGTR-1, "Steam Generator Tube 
Rupture," to minimize releases and terminate primary-to
secondary leakage following tube failures.in one or more 
steam generators. 

NCO/SRO ENABLING LEARNING ,OBJECTIVES 

1. Recognize entry conditions for EOP~SGTR-1, in 
accordance with the EOP. 

2. Given EOP-SGTR-1, explain the basis for procedural 
Steps, Notes, Cautions and Continuous Action 
Summaries in accordance with the student handout. 
This should include, but is not limited to: 

a. Identification of Ruptured Steam Generator 

b. Maintaining level in ruptured S/G 

c. Ruptured S/G MS-10 setting 

d. The order of preference for modes of RCS 
depressurization 

e. RCS Depressurization Termination Criteria 

f. SI Termination 

g. RCP restart 

3. Given EOP-SGTR-1, explain the 6asis fo~ the relative 
order of performance of procedural steps and/or major 
action categories in accordance with the Student 
Handout. 

4. Relate the following plant and industry event to the 
performance of EOP-SGTR-1: and identify operator 
actions which, if taken would have prevented or 
mitigated the consequences 0£ the event(s). 

a. SOER 83-2, "Steam Generator Tube Ruptures" 

5. Given EOP-SGTR-1, describe the indications that are 
monitored to ensure proper system/component 

Page 4 NTC-102 
Date: 01/01/83 
Rev.: O 



SENIOR REACTOR OPERATOR Page 92 

QUESTION: 089 (1.00) 

AFTER experiencing a reactor trip, indicators are used to ;identify a S/G 
tube rupture and enter EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE. Which 
ONE of the below correctly states the primary indicator used to enter 
EQP-SGTR-1 after a trip? ' 

a. RCS Pressure 

(0 RMS 

c. Pressurizer Level 

d. S/G Level 

089 (1.00) 

b. 

REFERE!;"C:E: 

Salem Generating station LP EOP-SGTR~l, Objective 1. 
Salem Generating Station LP EOP-SGTR-1, Page 7. 

[4.4/4.6] 

000038A204 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Questions 088 and 089 present a double jeopardy situation. 



- LESSON NAME: EOP~SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - 300S-OOO. OOS-SGTROl--04 
04 01 91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:37 

NCO/SRO TERMINAL LEARNING OBJECTIVES 

The trainee shall be able to utilize the Emergency 
Operating Procedure EOP-SGTR-1, "Steam Generator Tube 
Rupture," to minimize releases and terminate primary-to
secondary leakage following tube failures in one or more 
steam generators. 

NCO/SRO ENABLING LEARNING OBJECTIVES 

1. Recognize entry conditions for EOP-SGTR-1, in 
accordance with the EOP. 

2. Given EOP-SGTR-1, explain the basis for procedural 
Steps, Notes, Cautions and Continuous Action 
Summaries in accordance with the student handout. 
This should include, but is not limited to: 

a. Identification of Ruptured Steam Generator 

b. Maintaining level in ruptured S/G 

c. Ruptured S/G MS-10 setting 

d. The order of preference for modes of RCS 
depressurization 

e. RCS Depressurization Termination Criteria 

f. SI Termination 

g. RCP restart 

3. Given EOP-SGTR-1, explain the basis for the relative 
order of performance of procedural steps and/or major 
action categories in accordance with the Student 
Handout. 

4. Relate the following plant and industry event to the 
performance of EOP-SGTR-1; and identify operator 
actions which, if taken would have prevented or 
mitigated the consequences of the event(s). 

a. SOER 83-2, "Steam Generatoi Tube Ruptures" 

5. Given EOP-SGTR-1, describe the indications that are 
monitored to ensure proper system/component 

Page 4 NTC-102 
Date: 01/01/83 
Rev.: O 



LESSON NAME: EOP-SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - 300S-OOO. OOS-SGTROl-04 
04 01 91 

INSTRUCTIONAL CONTENT: 

KEY/AIDS 
I. INTRODUCTION 

ELD 1 SGTR-1 is entered anytime a ruptured steam generator 
is diagnosed. In EOP-Trip-1 the first diagnostic for 
tube rupture is based upon RMS, 2 out 3 of the 
following channels: R-15 (Condenser bffgas), R-19 
(Blowdown Monitors) and R-46 (Steam Line Monitors). 
RMS i.s the primary inqicator from the Emergency 
Response Guidelines. The secondary indicators for 
diagnosing a tube rupture are steam generator level 
going up in an uncontrolled manner or sample results. 
The secondary indications are also used as the 
primary indicator for diagnosing a tube rupture in 
procedures subsequent to EOP-Trip-1. Based upon 
using the primary indicator (RMS) for diagnosing a 
steam generator tube rupture, it would be possible to 
enter SGTR~l and have not yet identified which steam 
generator is affected. This was the case at North 
Anna. Based on steam line monitors and condenser 
offgas, they transitioned to their tube rupture 
procedure. Eventually they got enough difference in 
steam generator levels to call which was ruptured and 
then isolated it. 

Review SOER 
83-2 with 
trainees. 
Stress in
dividual 
training 
commitments 
throughout 
lesson plan 
ELD 4 

300S/1:37 

II. Review of SOER 83-2, "Steam Generator Tube Rupture" 

A. Ginna 

1. S/G Tube Rupture from full power caused Rx 
Trip and SI 

2. RCP's were tripped when RCS Pressure low with 
SI flow verified 

3. PZR PORV's used for RCS depressurization (no 
RCP's for spray) - PZR PORV stuck open 
causing void in head 

4. Ruptured S/G overfilled due to safety 
injection flow for over one hour 

5. Ruptured S/G Safety Valve opened several 
times - Atmosphere dump valve had been 
isolated to prevent actuation 

6. Problems incurred with cooldown attempt with 
no RCP's 

Page 7 NTC-104 
Date: 01/01/83 
Rev.: 0 ------
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SENIOR REACTOR OPERATOR Page 9.; 

QUESTION: 091 (1.00) 

A tube rupture has been identified in S/G 24 and isolated using 
EOP-SGTR-1, STEAM GENERATOR TUBE RUPTURE. Step 21 of the procedure 
directs a depressurization to be performed using normal spray. · As per 
step 21, both spray valves are opened, maximum spray achieved and the 
following plant conditions exist: 

1. RCS temperature 504 degrees (WR hot leg) 
2. Ruptured S/G pressure 1000 psig. 
3. RCS pressure 1300 psig and decreasing. 
4. Pressurizer level 75% and increasing slowly. 
5. S/G levels: (21)- 20% (22)- 25% (23)- 26% (24)- 65% 
6. Containment pressure- indicates zero. 
7. AFW flow 10E04 lb/hr. 

Which ONE of the below is the correct action to be taken based on the 
above plant conditions in accordance with EOP-SGTR-1? 

a. Close BOTH spray valves until pressurizer level decreases._ 

b. Close BOTH spray valves until subcooling increases. 

8 Continue the depressurization. 

d. Transition to EOP-SGTR-5, SGTR WITHOUT PRESSURIZER PRESSURE 
CONTROL. 

ANSWER: 091 (1.00) 

c. 

REFERENCE: 

Salem Generating Station LP EOP-SGTR-1, Objective 6 . 
. Salem Generating Station LP EOP-SGTR-1, Page 12. 

[4.3/4.l] .:.· 

000038K104 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: ·· ,, .. 

__ A lot of information is provided but the real question being asked 
is: Can you recall the values listed in SGTR-1, Table E, for depressuriza
tion termination criteria? 



. . 
LESSON NAME: . EOP-SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - JOOS-000. OOS-SGTROl-04 

04 01 91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:37 

operation, and appraise the effect of a given 
equipment malfunction, in accordance with 
plant/system/component design criteria. 

6. State the proper method for performing procedural 
steps or verifying equipment operation, in accordance 
with EOP-SGTR-1. This should include~ but is not 
limited to: 

a. Identification/Isolation of a Ruptured S/G 

b. RCP Trip Criteria Application 

c. RCS Cooldown 

d. RCS Depressurization/Depressurization Termination 

7. Given EOP-SGTR-1 and a set of plant conditions, 
determine a discrete path through the EOP. 

8. Given EOP-SGTR-1 and a set of plant conditions, 
select an appropriate transition out of the EOP. 

9. Given EOP-SGTR-1, AD-44, CFST's and .a set of plant 
conditions, analyze the prescribed situation and 
determine the correct course of action. (SRO Only) 
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LESSON NAME: EOP-SGTR-1 "STEAM GENERATOR TUBE RUPTURE" - 300S-000.00S-SGTR01-04 
04 01 91 

INSTRUCTIONAL CONTENT: 

KEY/AIDS 

Review MS 
Isolation 

_signals - could 
be problem 
if "max rate" 
above 543°F -
Review Steam 
Dump Operation 
ELO 2,3,6 
ELO 8 

ELO 2,3,6 

Commitment 
SOER 83-02 
Recommendation 
13d 
PTS #198 
(For more info o 
Depressuring 
without PZR 
Pressure Control 
see 
JOOS-000000-SGTR 

Commitment 
SOER 82-2 
Recommendation 
13b PTS 1198 

3005/1:37 

14. RCS Cooldown - Cooldown, "at max. rate" using 
intact SGs, to the value from the table in 
the procedure based upon current ruptured SG 
pressure. The value insures approx. 25op of 
subcooling for the RCS when we depressurize 
the RCS to ruptured SG pressure. 

15. Check for transition to SGTR-3 - Verify 
ruptured SG pressure is stable and 250 psig 
greater than intact SG pressure. Again 
looking for steam break on the ruptured SG. 

16. RCS Depressurization - Order of preference 
for depressurizing: 

a. Normal Spray 

b. PORVs - These are used as a next best 
means of depressurizing the RCS if 
no RCP's in operation. 

c. ·Aux Spray - This is our. last option for 
depressurizing the RCS if we have no RCP 
in service and the PORV's are inoperable. 

d. A Head void may develop due to high head 
temperature combined with reduced coolant 
flow during this depressurization (with 
no RCPs). This ·does not pose a safety 
hazard as long as RCS Depressurization 
Termination Criteria (Table E) are 
observed. · · 

Depressurize until one of the following 
criterion is met. 

0 RCS <SG Press 
and 

PZR Level >5% 

0 PZR Level >77% (the most likely 
termination) 

0 RCS Subcooling <lQop 

Page 12 NTC-104 
Date: 01/01/83 
Rev.: O ------
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SEHIO?. REACTOR OPERATOR Page 9-

QC"ESTION: 094 (1.00) 

From 100% power, a LOCA causes a reactor trip and safety,injection. 60 
minutes after the trip, the following plant conditions exist: 

1. RCS temperature 230 degrees (WR hot leg) 
2. RCS pressure 1000 psig and decreasing slowly. 
3. Pressurizer level is zero. 
4. S/G levels: (21)- 32% (22)- 33% (23)- 33% (24)- 35% 
5. Containment pressure indicates 3 psig. 
6. AFW flow 10E04 lb/hr. 
7. RCPs are stopped. 
8. RVLIS Full Range indicates 60%. 

EOP-FRTS-1, RESPONSE TO IMMINENT PRESSURIZED THERMAL SHOCK CONDITIONS, 
has been entered through to step 10 (SI Termination Criteria). Based on 
·the current plant conditions, which ONE of the following is the correct 
action to be taken in accordance with EOP-FRTS-1? 

a. Take control of safeguards equipment as plant conditions 
required. 

b. Return to procedure and step in effect. 

c. Take control of safeguards equipment and depressurize the RCS to 
reduce subcooling. 

d~ Start an RCP and soak for 1 hour. 

ANSWER: 094 (1.00) 

d. 

REFERENCE: 

Salem Generating Station LP EOP-FRTS-1, Objective 8. 
Salem Generating Station LP EOP-FRTS-1 and 2, Page 10. 

[3.8/4.4) 

000009A214 •• (KA Is) 

FACILITY COMMENT/RECOMMENDATION: 

Requires recall of the SI termination criteria and FRTS procedural 
steps. 



LESSON NAME: EOP-FRTS-1 AND 2 "Response to Pressurized Thermal Shock Conditions" 
300S-OOO.OOS-FRTS00-02 1/28/91 

INSTRUCTIONAL OBJECTIVES: 
"' 

KEY/AIDS 

3005/1:38 

NCO/SRO ENABLING LEARNING OBJECTIVES: 

1. Recognize entry conditions for EOP-FRTS-1 or 2, in 
accordance with the EOP. 

2. Given EOP-FRTS-1 or 2, explain the basis for 
procedural steps, Notes and Cautions in accordance 
with the student handout. This should include but is 
not limited to: 

a. Maintaining minimum subcooling after 
depressurization. 

b. Starting RCP(s) with RVLIS <64%. 

3. Given EOP-FRTS-1 or 2, explain the basis for the 
relative order of performance of procedural steps 
and/or major action categories in accordance with the 
student handout. 

4. Given EOP-FRTS- 1 or 2, describe the indication that 
are monitored to ensure proper system/component 
operation, and appraise the effect of a given 
equipment malfunction, in accordance· with 
plant/system/component design criteria. 

5. State the proper method for performing procedural 
steps or verifying equipment operation in accordance 
with EOP-FRTS-1 or 2. This should include but is not 
limited to: 

a. Maintaining minimum subcooling after 
depressurization. 

b. Starting RCPs. 

6. Given EOP-FRTS-1 or 2 and a set of plant conditions, 
determin.e a discrete path through the EOP. 

7. Given EOP-FRTS-1 or 2 and a set of plant conditions, 
select an appropriate transition out of the 'EOP. 

a. Given EOP-FRTS-1 or 2, AD-44, CFST's and a set of 
plant conditions; analyze the prescribed situation 
and determine the correct course of action. 
(SRO Only) 

Page 5 NTC-102 
Date: 01/01/83 
Rev.: 0 



LESSON NAME: 
EOPcFRTS-1 ARD 2 "Response to Pressurized Thermal Shock Co_n_d_i-ti_o_n_s_" __ l 
JOOS-000.00S-FRTS00-02 1/28/91 I 

INSTRUCTIONAL CONTENT: 

KEY/AIDS 

300S/1:19 

1. If the cooldown is attributed to a Safety 
Injection, then the termination criteria is 
checked to.see if the Safety Injection can be 
reset, the safeguards pumps st0pped and 
normal charging put in service. This 
termination criteria is less restrictive than 
for other EOP's because of the imminent 
pressrirized thermal shock conditions. 
Therefore, only RCS subcooling and RVLIS 
level is checked. 

E. Verification of RCP Operating Conditions: 

1. This step is entered if the RVLIS level is 
<64%. This may sound strange, but the basis 
behind this step is to mix the cold water in 
the downcomer region of the vessel with the i 
warmer water of the RCS to alleviate the ·PTS II 
condition in the downcomer. 

F. Restoration of Safeguards/ j
1! 

Securing Safeguards Pumps: 

1. If RVLIS level was found to be >64% in the 
previous step, you would then reset your 
valve isolations (phase A, phase B) and reset 
your safety injection signal. ·This will 
allow you to regain control of you safeguards 
equipment. 

G. Charging Alignment: 

1. Once Safety Injection is reset~ the next step 
would be to go to a normal charging 
alignment. This will limit the cold 
injection flow into the RCS from the RWST and 
for flow to the core to be controlled in a 
normal manner. 

H. Verification of SI Flow Required/ 
Reinitiation of Safeguards Flow/ 
Verification of RCP Operating Conditions: 

1. If subcooling is <10 degrees OR RVLIS full 
range level is <64%, you must restart the 
necessary safeguards pumps to regain level or 

Page 10 NTC-104 
Date: O 1/01/83 
Rev.: O 
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SE~:IOR REACTOR OPER.ll.TOR Page 98 

QCESTION: 095 (1.00) 

With a small tube leak in progress, pressurizer level has decreased 
below 17% and the SRO elected to enter EOP-FRCI-2, RESPONSE TO LOW RCS 
INVENTORY. on step 3, verification of charging pump status indicates no 
charging pumps running and CCW flow is not'available to the thermal 
barriers. Which ONE of the following is the correct action for the 
given conditions per EOP-FRCI-1? 

, -,. 

~ Isolate seal injection and start a Charging Pump. 

b. Slowly reinitiate CCW to the thermal barriers and start a 
Charging Pump. · 

c. Isolate seal return and start a Charging Pump. 

d. Do not start a Charging Pump and initiate SI. 

ANSWER: . 095 (1.00) 

a. 

REFERENCE: 

Salem Generating Station LP-FRCI~l through 3, Objective le. 
Salem Generating station LP-FRCI-1 through 3, Page 10~ 

[3.5/3.8] 

000022K302 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

Requires a recall level of knowledge for procedural.steps in a Yellow 
Path Functional Restoration Procedure. An SRO could nbest choicen 
reason this out. It would not be because he memorized the procedural 
steps. 

• 



LESSON NAME: EOP-FRCI-1 THUR 3, COOLANT INVENTORY FUNCTIONAL RESTORATION PROCEDURES 
300S-OOO.OOS-FRCI00-0l 03/20/91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

3005/1:10 

ENABLING LEARNING OBJECTIVES 

1. Recognize ~ntry·conditions for EOP-FRC~-1(2,3), in 
accordance with the EOPs. 

2. Given EOP-FRCI-1(2,3), explain the basis for 
procedural steps, notes and cautions, in accordance 
with the Student Handout. This should include, but 
is not limited to: 

a. Significance of each CFST-1 entry condition 
(FRCI-1,2,3). 

b. Not performing FRCI functional restoration 
procedure if SI system is still in operation 
(FRCI-1,2,3). 

c. Closing Seal Injection Isolation Valve before 
starting any charging pump, if all charging and 
CCW have been isolated to an RCP thermal barrier. 
(FRCI-1,2). 

d. Not performing EOP-FRCI-3 if a rapid natural 
circulation cooldown is in progress (FRCI-3). 

e. Performance of each void reduction method 
(FRCI-3). 

f. Venting Termination Criteria (FRCI-3). 

3. Given EOP-FRCI-1(2,3), explain the basis for the 
relative order of performance of procedure/steps 
and/or major action categories in accordance with the 
student handout. 

4. Relate associated plant and industry events to the 
performance of EOP-FRCI-1(2,3); and identify operator 
actions which, if taken would have prevented or 
mitigated the consequences of the event(s). 

a. None applicable. 

s. Given EOP-FRCI-1(2,3), describe the indications that 
are monitored to ensure proper system/component 
operation, and appraise the effect of a given 

Page 5 NTC-102 
Date: 01/01/83 
Rev.: O 



LESSON NAME: EOP-FRCI-1 THRO 3, COOLANT INVENTORY FUNCTIONAL RESTORATION PROCEDURES 
300S-OOO.OOS-FRCI00-01 03/20/91 

INSTRUCTIONAL CONTENT: 

KEY/AIDS 

the PZR while the RCS is water solid and 
still hot can ·be a delicate operation. With 
a solid PZR subcooling could easily be lost 
if pressure decreases. This caution alerts 
the operator to the fact that small changes 
in charging and letdown may cause large and 
sudden RCS pressure changes. 

3. Determine the status of RCP seal cooling 
prior to establishing charging flow. 

If charging pumps are not running, then seal 
injection flow is lost, and the only 
remaining source of seal cooling is CCW. 

ELO 2 IF CCW flow to the RCP thermal barrier Hx is 
also lost, then the seal is assumed to have 
already heated up. Rather than initiate the 
slow and tedious process of reestablishing 
seal cooling at this time, the seal injection 
flow path is isolated to allow the charging 
pumps to be started and charging flow to be 

300S/1:10 

established. · 

4. Establish charging flow if not already 
established. If charging_ flow cannot be 
established, then there will be no cooling to 
the regenerative Bx. Therefore, in 
subsequent steps excess letdown is 
established to provide a bleed path to aid in 
responding to high PZR level conditions. 

5. Determine whether letdown is in service and, 
if not, establish a controlled bleed path 
from the RCS. Normal letdown provides a 
coritrolled mechanism for offsetting volume 
additions through the charging system. It 
a1so supplies high temperature RCS water for 
heating the normal charging flow in the 
regenerative Hx. Therefore, in order to 
establish stable conditions and control PZR 
level in subsequent steps, letdown should be 
established. If normal letdown cannot be 
established, excess letdown is established to 
balance seal injection flow. 

Page 10 NTC-104 
Date: 01/01/83 
Rev.: O 
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SEHIOR REACTOR OPERATOR PagelOO 

QUESTION: 097 (1.00) 

Unit 2 is shutdown in Mode 6, the reactor is open for refueling with the 
refueling canal full. Fuel movement is in progress with a fuel assembly 
on the transfer cart with the cart on the fuel building side. Alarm 
OHA-C28, SFP LVL LO, has been received in the control room. Using 
SC. RE-FR. ZZ-0010 (Q) (III-11) ·, UNANTICIPATED WATER LEVEL DECREASE 
PROCEDURE, the SRO is currently on Step 4.1 (immediate actions) when the 
Fuel Handling Building High Radiation Alarm sounds. Which ONE of the 
following is the correct action to be taken based on the current 
conditions in accordance with SC.RE-FR.ZZ-OOlO(Q) (III-11) I UNANTICIPATED 
WATER LEVEL DECREASE PROCEDURE. 

! aJ Ignore the Fuel Handling Building Radiation Alarm . 
.. _ _) 

b. Evacuate all personnel NOT in~olved with the procedure. 

c. Evacuate ALL personnel and prepare for building reentry. 

d. ·Lower upenders, send transfer cart to containment side, and 
evacuate th~ fuel building. 

ANSWER: 097 (1.00) 

a. 

REFERENCE: 

Salem Generating Station Salem Generating Station 
SC.RE-FR.ZZ-OOlO(Q) (III-10) Page 4. 

[3.4/3.9) 

000036K202 •• (KA's) 

FACILITY COMMENT/RECOMMENDATION: 

The referenced procedure is a Reactor Engineering Procedure in the 
Refueling Manual. This is not normally a Control Room reference document 
and, therefore, the SRO Class would have only limited classroom training 
familiarity with it. When the FHB High Radiation Alarm sounds, 'licensed 
operators would enter AOP-RAD-3. They would never ignore the alarm, 
the correct answer from the Reactor Engineering Procedure. AOP-RAD-1 
sends the fuel bac~ to containment. The operators would use their 
approved control. room procedures. The most correct answer for approved 
operating proced1ir-es is d. The procedural discrepancy will be researched 
-and resolved prior to the next refueling outage. "· 



ABNORMAL OPERATING PROCEDURE 
AOP-RAD-1 

LOSS OF REFUELING CAVITY LEVEL 

1.0 ENTRY CONDI~IONS 

riO P- ?.;..D- 2. 

1.1 Notification is made to the control room of visu~l 
observation of the incident. 

1.2 Overhead Alarm Response Procedure ARP-OHA-D27 RX SUMP 
OVERFLO and/or ARP-OHA-C28 SFP LVL LO 

2.0 IMMEDIATE ACTIONS - NONE 

3.0 SUBSEQUENT ACTIONS 

ACTIONS 

3.1 DETERMINE Reactor 
Cavity level by 
visual observation. 

3.2 Is Reactor Cavity water 
level normal? 

COMMENTS/CONTINGENCY ACTIONS 

NO------------> a. GO TO step 3.3 

v 

3.2.1 INVESTIGATE the 
source of water 

3.2.2 If no apparent 
source of water 
is found, NOTIFY 
Maintenance to check 
alarm circuit. 

a. RETURN to normal 
operation 

3.3 Is Reactor Cavity level 
decreasing rapidly? 

NO----------;...-----> a. GO TO step 3.5 
. I 

I 

v 

3. 4 Ref er to Table 1 for -
Containment actions to 
be performed. 

Salem Unit 2 1 Rev. O 



ACTIONS 

3.5 CLOSE' the Fuel Transfer Tube 
Gate Valve. 

AOP-P..;.D-1 

COMMENTS/CONTINGENCY ACTIONS 

3.6 C~UTION - If the Fuel Transfer Tube Gate Valve cannot be·closed 
then the Spent Fuel Pit Pumps must be removed from 
service to prevent damage to the pumps. 

3.7 If the level decrease 
will allow, TRANSFER RHR 
Discharge to the RWST to 
minimize water loss in the 
cavity. 

3.7.1 When water level reaches 
104 feet RETURN RHR 
discharge to RCS. 

3.8 IF a radiation alarm is 
received in the Fuel 
Handling Building, 
VERIFY the FHB 
Ventilation System has 
SHIFTED to 22 HEPA 
and CHARCOAL. 

3.9 IF a Containment radiation 
alarm is received Notify 
Radiation Protection of the 
alarm to determine if 
EVACUATION of the Containment 
is necessary. 

3.10 REFER to the Event 
Classification Guide ~o 
determine actions required 
for high radiation levels. 

3.11 Attempt to LOCATE and 
ISOLATE the leak. 

3.12 Is the leak on the Reactor 
Cavity Seal? 

2RH21 RHR discharge fro~ RWST 

NO----------------> a. GO TO step 3.13 

v 

3.12.1 MAINTAIN level in the cavity 
at 103 feet 6 inches. 

Salem Unit 2 2 Rev. 0 



ACTIONS 

3.13 Are the RHR pumps amps 
steady? 

;..cp-p_;..:i-i 

COMMENTS/CONTINGENCY ACTIONS 

NO----------------> a. MAKEUP to the RCS with 
CHARGING or 2SJ69 from 
RWST. 

v 

3.14 CAUTION - If the Transfer Tube Gate Valve is open, it will 
be impossible to restore level in the Spent Fuel 
Pit. Level at the bottom of Weir Gate is 104 feet 
(Weir Gates are not installed at this time). 

3.15 CAUTION - Makeup to the Spent Fuel Pit must be at least 
60 GPM. This will replace the approximately 
52 GPM maximum boil off. 

3.16 MAKEUP to the Spent 
Fuel Pit until the low 
level alarm clears or until 
directed to stop by the 
Technical Support Center. 
the following is a list of 
possible sources. 

3.16.1 RWST using the Refueling 
Water Purification Pump. 

a. COMPLETE valve lineup on 
Table 2 

b. START the Refueling Water 
Purification Pump 

3.16.2 Primary Water System 

a. COMPLETE valve lineup 
on Table 3 

b. START a Primary Water 
Pump. 

3.16.3 eves Holdup Tanks 

a. COMPLETE valve lineup 
on Table 3 

b. START the eves HUT recirc 
pump. 

.Salem Unit 2 3 Rev. 0 



ACTIONS 

3.16.4 Demineralized Water 
System. 

a. .COMPLETE valve lineup 
on Table 5 

b. START a DM Water 
Transfer Pump. 

3.16.5 Portable diesel powered 
pump. 

a. Fill the SFP IAW II-8.3.9, 
Emergency Filling of the 
Spent Fuel Pool from the 
RWST. 

3.17 Is 2Rl6 or 2R41A-C indicating 
·increasing activity. 

AOP-R.~I:'-1 

COMMENTS/CONTINGENCY ACTIONS 

This would require an entry 
into the Fuel Handling 
Building. · 

NO----------------> a. GO TO step 3.19 

v 

3.18 REFER to AOP-RAD-3 
while continuing with 
this procedure. 

3.19 CONTINUE efforts to 
LOCATE and ISOLATE the leak 
while continuing to makeup · 
to the RCS and the SFP 

3.20 Consult TSC for recovery 
actions. 

END OF PROCEDURE 

FINAL PAGE 
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TABLE 1 

CONTAINMENT ACTIONS DURING LOSS OF LEVEL 

During fuel movement a fuel assembly can be in one of five locations 
while in the process of being moved to another location. The five 
locations are: 1) In the Mast Tube of the Manipulator Crane 
2)In the Upender, Containment side 3) On the Transfer Conveyor 
4) IN the Upender , FHB side 5) In the Spent Fuel Pool 

NOTE 
If while transferring fuel ·a loss of level is occurring, the quickest 
path should be taken to place the fuel in the safe condition. 
Actions taken should be at the direction of the Refueling SRO or the 
Senior Nuclear Shift Supervisor/ Nuclear Shift Supervisor. 

FUEL ASSEMBLY IN THE MAST TUBE 

If the mast tube is indexed over the Upender, insert the fuel assembly 
in the Upender and place the Upender in the horizontal position, 
otherwise, place the fuel assembly in the emergency position P-1-0 
or in its designated location whichever is quicker. If PlO is not 
available place the assembly in the Upender and lower it to the 
horizontal position. 

FUEL ASSEMBLY IN THE UPENDER 

Lower the Upender to the horizontal position 

FUEL ASSEMBLY IN THE TRANSFER CONVEYOR 

Send the cart to the Containment side and leave it in the horizontal 
position. 

FUEL ASSEMBLY IN THE UPENDER IN THE FHB 

Lower the Upender and send it to the containment and keep it in the 
horizontal position. 

FUEL ASSEMBLY IN THE SPENT FUEL POOL 

If the fuel assembly is over the Upender insert the fuel assembly into 
the Upender lower the Upender to the horizontal position and send it 
to the Containment. Move the crane to the other side of the Weir Gate 
structure and clear of the isolation valve. If the fuel assembly. is 
over the pool place it in emergency position X-3 or the designated 
position whiehever takes less time. Return the empty cart to 
Containment immediately. 

Salem Unit 2 TBL 1-1 Rev. 0 



SENIOR REACTOR OPERATOR PagelOl 

QUESTION: 098 (1.00) 

Unit 2 has experienced an inadvertent SI while performing a reactor 
startup. All safeguards equipment has started and is running. At Step 
25 of EOP-TRIP-1, REACTOR TRIP OR SAFETY INJECTION, (Initiating 
EOP-CSFST-1, CRITICAL SAFETY FUNGTION STATUS TREES), it is reported 
COOLANT INVENTORY STATUS TREE is in a YELLOW path with pressurizer level 
greater than 92%. Based on current plant conditions, which ONE of the 
following is the corre6t concerning the use of EOP-FRCI-1, RESPONSE TO 
HIGH PRESSURIZER LEVEL? 

a. EOP-FRCI-1 may be completed to correct the high level condition. 

b\ EOP-FRCI-1 can be completed if SI pumps are stopped. 
J 

c. EOP-FRCI-1 can be completed after EOP~TRIP-1 resets SI. 

d. EOP-FRCI-1 can be completed if charging pumps are stopped. 

ANSWER: 098 (1.00) 

b. 

REFERENCE: 

Salem Generating Station LP EOP-FRCI-1 thru 3, Objective 1d. 
Salem Generating Station LP EOP-FRCI-1 thru 3, Page 7. 

[3.7/4.1] 

FACILITY COMMENT/RECOMMENDA~ION: 

This que~tion requires that you recall that the first step in FRCI-1 
asks whether (or not) 21 and 22 SI Pumps are running. As a YELLOW 
Path, an SRO could enter this procedure. For the given conditions, 
it would send him back to the procedure in effect. Selection a. should 
be considered as an additional correct choice. 



LESSON NAME: . EOP-FRCI-1 THUR 3, COOLANT INVENTORY FUNCTIONAL RESTORATION PROCEDURES 
JOOS-000.00S-FRCIOO-Ol 03/20/91 

INSTRUCTIONAL OBJECTIVES: 

KEY/AIDS 

300S/1:10 

ENABLING LEARNING OBJECTIVES 

1. Recognize -entry· conditions for EOP-FRCI-1 ( 2, 3), in 
accordance with the EOPs. 

2. Given EOP-FRCI-1(2,3), explain the basis for 
procedural steps, notes and cautions, in accordance 
with the Student Handout. This should include, but 
is not limited to: 

a. Significance of each CFST-1 entry condition 
(FRCI-1,2,3). 

b. Not performing FRCI functional restoration 
procedure if SI system is still in operation 
(FRCI-1,2,3). 

c. Closing Seal Injection Isolation Valve before 
starting any charging pump, if all charging and 
CCW have been isolated to an RCP thermal barrier. 
(FRCI-1,2). 

d. Not performing EOP-FRCI-3 if a rapid natural 
circulation cooldown is in progress (FRCI-3). 

e. Performance of each void reduction method 
(FRCI-3). 

f. Venting Termination Criteria (FRCI-3). 

3. Given EOP-FRCI-1(2,3), explain the basis for the 
relative order of performance of proc.edure/steps 
and/or major action categories in accordance with the 
student handout. 

4. Relate associated plant and industry events to the 
performance of EOP-FRCI-1(2,3)~ and identify operator 
actions which, if taken would have prevented or 
mitigated the consequences of the event(s). 

a. None applicable. 

5. Given EOP-FRCI-1(2,3), describe the indications that 
are monitored to ensure proper system/component 
operation, and appraise the effect of a given 

Page 5 NTC-102 
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LESSON NAME: EOP-FRCI-1 THRU 3, COOLANT INVENTORY FUNCTIONAL RESTORATION PROCEDURES· 
300S-OOO.OOS-FRCI00-01 03/20/91 

INSTRUCTIONAL CONTENT-: 

KEY/AIDS 

ELO 3,5,7,9 

ELO 2,8 

3008/1:10 

flow. A check is made to determine if RCP 
seal return flow should be established. 

2. Reduce PZR Pressure 

PZR pressure is reduced, if necessary, to 
below the PZR PORV setpoint and PZR spray 
setpoint using the PORVs, charging and 
letdown. The PORVs are then closed to 
prevent further PZR steam ioss. 

3. Energize PZR Htrs and control charging and 
letdown to draw a bubble 

The heaters are energized to raise the PZR 
fluid to saturation temperature in 
preparation for drawing a bubble. The normal 
and Aux. spray valves are closed so their 
influence on press and bubble formation are 
eliminated. Charging and letdown are 
adjusted, as required, to maintain RCS 
pressure stable while the previously 
energized heaters draw a bubble. The PZR 
level is monitored until it drops below the 
high level trip setpoint. At this time the 
operator is directed to return to the EOP 
step in effect. 

D. Major_ Step Synopsis 

1. Determine if SI system is operating. If SI 
is still operating, return to procedure in 
effect. 

a. There exist mor~ critical plant 
conditions that should be addressed 
before implementation of this EOP. 

b. The upcoming steps cannot be performed 
since they require controlling normal 
charging and letdown. 

2. Caution alerts the operator to the 
sensitivity of RCS pressure to changes in 
charging and 1etdown flows when the PZR is 
potentially water solid. Drawing a bubble in 

Page 9 NTC-104 
Date: 01/01/83 
Rev.: O 



~I 
B

 
.. 

1• 
~
,
 

I' 
h ,g 

' I 
ti 

u 
_J 

_J 
_J 

~!!~ 
_J 

i:~ll _J 

' 

I 
I 

I 
I 

l _
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 J 
I 

I 
I 

I 
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
·
 

ro 

~ I 

ii 
I 

151£• 
; 

~ 

'~ 
• 

'c
 •1 

h 
i! 

h
d

• 
Risa'; 

a~ 
gl 

lh
i1

 
~; 

h
• 

l2 
ll) 

' 
_J 

.J 
.J 

.J 
.J 

_J 
_

J 
_

J 
~ 

~
I 

>
 w
 J 

' 
..,. 

a: 

"' N
 

oc ::> 

~ 
l 

(j 
-

e-n ~ N
 

. 
I 

I 
I 

L _
_

_
_

_
_

_
_

_
_

_
 J 

I 
I 

I 
I 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
·
 
_

_
_

_
 J 

n
_

...n
 

Z
o

:
J
 

~.:·~-· 
Q

 
~
 

('.) 
I-r-:-. 

...... ":""' 
... 



13 14 

..., 

J 
-, 

J 

1 
_J 

J 

-1~5~---'~--"15,~_j_~_l'-~l___:l§_~l_~.!!!_l'.J,~..<!~;;;/~:~:i._~_L : 17 18 19 20 21 2-EOP-FRCl-l/~HI 22 

SElll. r--

~ I 
sral:: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

m:ssi':i ,--
STMUUZATICJrl ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
I 
I 
I 
I 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

c---2--E-O-P-FR~--- M 

llEsoo~ET- i-
PRESSuRiZERc ~:::;~ • L.EVt.L 



ATTACHMENT 3 

PRESENTATION AT JULY 26, 1991, 
NRC - PSE&G MEETING_ 

JULY 26, 1991 

AGENDA FOR THE 

PSE&G PRESENTATION 'l'O THE NUCLEAR REGULATORY COMMISSION 

REGARDING THE RECENT NRC ADMDilSTERED SRO EXAMINATION 

AND THE SALEH SRO PROGRAM 

1. Training Program outline 

2. Can~idate/Program Information 

3. Audit Examination Analysis 

4. Post-Audit Examination Training 

5. Post-NRC Examination Activities 

6. Review/Analysis 



Training Program Outline 

• General Description 

Fundamentals 
Plant Systems & Admin. 
Startup Certification 

*Simulator 
**On Shift 

Post Audit 

- 6 weeks 
- 14-16 weeks 
- 2 weeks 
- 10 weeks 
- 13 weeks 
- 2-4 weeks 

approx. one year 

* Simulator Training time includes classroom training 
on IOPs, AOPs, and EOPs. AOPs are also initially 
covered during related system training. 

** On Shift consists of watchstanding and completion of 
qualification cards. This includes training and 
signoffs on the same in-plant JPMs as are identified 
for L.o. Requal Exams. 



Candidate/Program Information 

• Historic performance on SRO written 

• Satisfactory L.O. Requal. Evals. 

• Candidate background and performance 

• Candidate screening 



-· Audit Examination Analysis 

• Strengths 

AOPs 

System knowledge 

Tech. Specs. 

• Weaknesses 

Specific APs 

EOP & T&AA 



Post-Audit Examination Training 

• Examination Review 

• Watchstanding 

• Simulator 

• Self-Study 

• Systems Examinations 

• Classroom Training 



Post-NRC Examination Activities 

• Inform Lead Examiner 

• Written Feedback at Exit Meeting 

• Independent Contractor Evaluation 



Review/Analysis 

• · Formalize Exam Analysis 

• AP Training 

• Fuel Handling Training 

• EOP/AOP Training 

• Simulator Exercise Guides 

• Candidate Review 

• Pre-exam Review Alignment 



ATTACHMENT 4 

REPLACEMENT WRITTEN EXAM AND ANSWER KEY 

U. S. NUCLEAR REGULATORY COMMISSION 
SITE SPECIFIC EXAMINATION 

SENIOR OPERATOR LICENSE 
REGION 1. 

CANDIDATE'S NAME: 

FACILITY: --=S=a=l=e=m:::._:l=-&=-=2~~~~~~~~~ 

DATE ADMINISTERED: ---=9~1~/~0~9~/~1=8'--~~~~~~~~~ 

INSTRUCTIONS TO CANDIDATE: 

Use the answer sheets provided to document your answers. Staple this cover 
sheet on top of .the answer sheets. Points for each question are indicated in 
parentheses after the.question. The passing grade requires a final grade of 
at least 80%. Examination papers will be picked up four (4) hours after the 
examination starts. 

TEST VALUE 

100.00 

CANDIDATE'S 
SCORE 

FINAL GRADE 
% TOTALS 

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

Candidate's Signature 



SENIOR REACTOR OPERATOR Page 1 

A N S W E R K E Y 

MULTIPLE CHOICE 022 d 

001 ~ 
/ b 023 d 

002 c 024 d 

003 c 025 c 

004 b 026 b 

005 a 027 a 

006 d 028 c 

007 b 029 d 

008 ,¢ L 030 c 

009 b 031 ,..c °'-. 

010 d 032 b 

011 d 033 a 

012 a 034 d 

013 c 035 b 

014 a 036 c 

015 b 037 b 

016 c 038 d 

017 b 039 b 

018 b 040 b 

019 a 041 c 

020 a 042 b 

021 b 043 b 



SENIOR REACTOR OPERATOR Page 2 

A N S W E R K E Y 

044 b 066 d 

045 a 067 b 

046 c 068 a 

047 c 069 c 

048 c 070 c 

049 d 071 c 

050 b 072 b 

051 c 073 a 

052 d 074 a 

053 a 075 b 

054 c 076 a 

055 b 077 a 

056 d 078 a 

057 a 079 d 

058 d 080 b 

059 c 081 c 

060 c 082 a 

061 d 083 d 

062 b 084 b 

063 b 085 b 

064 b 086 b 

065 c 087 d 



SENIOR REACTOR OPERATOR Page. 3 

ANSWER K E Y 

088 c 

089 b 

090 b 

091 c 

092 a 

093 a 

094 a 

095 d 

096 a 

097 c 

098 b 

099 c 

100 b 

(********** END OF EXAMINATION **********) 



SENIOR REACTOR OPERATOR Page 2 

AN S W E R S H E E T 

Multiple Choice (Circle or X your choice) 

If you change your answer, write your selection in the blank. 

MULTIPLE CHOICE 022 a b c d ( 

001 a b c d 023 a b c d 

002 a b c d 024 a b c d 

003. a b c d 025 a b c d 

004 a b c d 026 a b c d 

005 a b c d 027 a b c d 

006 a b c d 028 a b c d 

007 a b c d 029 a b c d 

008 a b c d 030 a b c d 

009 a b c d 031 a b c d --
010 a b c d 032 a b c d 

011 a b c d 033 a b c d 

012 a b c d 034 a b c d 

013 a b c d 035 a b c d 

014 a b c d 036 a b c d 

015 a b c d 037 a b c d 

016 a b c d 038 a b c d 

017 a b c d 039 a b c d --
018 a b c d 040 a b c d 

019 a b c d 041 a b c d 

020 a b c d 042 a b c d 

021 a b c d 043 a b c d 
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A N S W E R S H E E T 

Multiple Choice (Circle or X your choice) 

If you change your answer, write your selection in the blank. 

044 a b c d 066 a b c d ' 

045 a b c d 067 a b c d 

. 046 a b c d 068 a b c d 

047 a b c d 069 a b c d 

048 a b c d 070 a b c d 

049 a b c d 071 a b c d 

050 a b c d 072 a b c d 

051 a b c d 073 a b c d 

052 a b c d 074 a b c d 

053 a b c d 075 a b c d 

054 a b c d 076 a b c ·a 

055 a b c d 077 a b c d 

056 a b c d 078 a b c d 

057 a b c d 079 a b c d 

058 a b c d 080 a b c d 

059 a b c d 081 a b c a: 
060 a b c d 082 a b c d 

061 a b c d 083 a b c d 

062 a b c d 084 a b c d 

063 a b c d 085 a b c d 

064 a b c d 086 a b c d 

065 a b c d 087 a b c d 
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A N S W E R S H E E T 

Multiple Choice (Circle or X your choice) 

If you change your answer, write your selection in the blank. 

088 a b c d 

089 a b c d 

090 a b c d 

091 a b c d 

092 a b c d 

093 a b c d 

094 a b c d 

095 a b c d 

096 a b c d 

. 097 a b c d 

098 a b c d 

099 a b c d 

100 a b c d 

(********** END OF EXAMINATION **********) 
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS 

During the administration of this examination the following rules apply: 

1. Cheating on the examination means an automatic denial of your 
application and could result in more severe penalties. 

' 
2. After the examination has been completed, you must 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. This must 
be done after you complete the examination. 

3. Restroom trips are to be limited and only one applicant at a time may 
leave. You must avoid all contacts with anyone outside the examination 
room to avoid even the appearance or possibility of cheating. 

4. Use black ink or dark pencil ONLY to facilitate legible reproductions. 

5. P~int your name in the blank provided in the upper right-hand corner of 
the examination cover sheet and each answer sheet. 

6. Mark your answers on the answer sheet provided. USE ONLY THE PAPER 
PROVIDED AND DO NOT WRITE ON THE BACK SIDE OF THE PAGE. 

7. Before you turn in your examination, consecutively number each answer 
sheet, including any additional pages inserted when writing your answers 
on the examination question page. 

8. Use abbreviations only if they are commonly used in fa.cili ty literature. 
Avoid using symbols such as < or > signs to avoid a simple transposition 
error resulting in an incorrect answer. Write it out. 

9. The point value for each question is indicated in parentheses after.the 
question. 

10. Show all calculations, methods, or assumptions used to obtain an answer 
to any short answer questions. 

11. Partial credit may be given except on multiple choice questions. 
Therefore, ANSWER ALL PARTS OF THE QUESTION AND DO NOT LEAVE ANY ANSWER 
BLANK. 

12. Proportional grading will be applied. Any additional wrong information 
that is provided may count against you. For example, if a question is 
worth one point and asks for four responses, each of which is worth 0.25 
points, and you give five responses, each of your responses will be 
worth 0.20 points. If one of your five responses is incorrect, 0.20 
will be deducted and your total credit for that question will be 0.80 
instead of 1.00 even though you got the four correct answers. 



Page 6 

13. If the intent of a question is unclear, ask questions of the examiner 
only. 

14. When turning in your examination, assemble the completed examination 
with examination questions, examination aids and answer sheets. In 
addition, turn in all scrap paper. 

15. Ensure all information you wish to have evaluated as part of your answer 
is on your answer sheet. Scrap paper will be disposed of immediately 
following the examination. 

16. To pass the examination, you must achieve a grade of 80% or greater. 

17. There is a time limit of four (4) hours for completion of the 
examination. 

18. When you are done and have turned in your examination, leave the 
examination area (EXAMINER WILL DEFINE THE AREA) . If you are found. in 
this area while the examination is still in progress, your license may 
be denied or revoked. 
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QUESTION: 001 (1.00) 

According to NC.NA-AP.ZZ-0032(Q) "Preparation, Review and Approval of 
Procedures," On-the-Spot-Changes (OTSC) are used to make procedure 
corrections when immediate implementation is needed. SELECT the group of 
procedures to which OTSCs can NOT be made. 

a. Emergency Operating Procedures 

b. Station Administrative Procedures 

c. Surveillance Test Procedures 

d. Integrated Operating Procedures 

QUESTION: 002 (1.00) 

An operator is about to use an operating procedure that is designated as a 
Category 1 procedure. SELECT the statement that describes the proper use 
of a Category 1 procedure as defined in OD-15, "Use of Operations 
Department Procedures." 

a. The user refers to the procedure at the start and completion of 
the job. 

b. The user refers to the procedure as necessary to perform the 
job. 

c. The user refers to the procedure at each step. 

d. The user does not need to reier t~ the procedure at all. 
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QUESTION: 003 (1.00) 

CODE OF FEDERAL REGULATIONS, 10 CFR 50.54 (x) specifically allows 
"reasonable action that departs from a license condition or a technical 
specification in an emergency when this action is immediately needed to 
protect the public health and safety " These actions must be approved 
prior to their being taken. 

SELECT the individual whose approval at the MINIMUM is required. 

a. The General Manager 

b. The Operations Manager 

c. A Licensed Senior Reactor Operator 

d. A Licensed Reactor Operator 

QUESTION: 004 (1.00) 

SELECT from the following the personnel who must comply with t~e "Fitness 
for Duty" Program at the Salem Generating Station. 

a. Persons with escorted access to the protected area. 

b. Personnel who report to the EOF during an emergency. 

c. NRC inspectors and visiting officials. 

d. Offsite Emergency Fire Response personnel. 
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QUESTION: 005 (1.00) 

SELECT the statement that describes WHY portable radios should NOT be used 
in "Radio Free Zones." 

a. Radios produce electromagnetic interference (EMI) that may cause 
inadvertent equipment operation. 

b. Radios are useless in these areas due to signal reception 
difficulties. 

c. Radio frequencies may inadvertently interfere with CENTREX 
equipment. 

d. Radio transmission interferes with security radios in the event 
of a security plan implementation. 

QUESTION: 006 (1.00) 

While performing a reactor start-up, Individual Rod Position Indicators 
(IRPI) are compared to the step counters every 50 steps. When Control 
Bank "D" is moved, the IRPI is checked against the step counters every 25 
steps. SELECT the statement that describes the reason for the increased 
frequency of position verification. 

a. Bank D rods have twice the average rod w.orth as the reactor 
approaches criticality. 

b. To ensure control rod alignm~nt remain .within 12 steps of the 
Estimated Critical Position calculation. 

c. To verify no more than one rod remains be~ow the rod insertion 
limits when criticality is reached. 

d. To closely monitor the amount of ~eactivity added to the reactor 
while approaching criticality. 
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QUESTION: 007 (l.00) 

SELECT the action that is the responsibility of the Salem Gerierating 
Station Emergency Coordinator during a General Emergency. 

a. Implement the Emergency Broadcast System. 

b. Recommend shelter the local population. 

c. Direct evacuating the local population. 

d. Control outside assistance from the NRC. 

QUESTION: 008 (1.00) 

Salem Station is in an ALERT condition. SELECT the statement that 
describes how often the Station Status Checklist (SSCL) must be re
transmitted to the designated agencies after the initial transmittal has 
been made. 

a. Every 15 minutes 

b. Every 30 minutes 

c. Every 45 minutes 

d. Every 60 minutes 
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·QUESTION: 009 (1.00) 

SELECT the statement that describes an ALERT emergency level 
classification event. 
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a. Events that involve major failures of plant functions needed for 
protection of the public. 

b. Events that involve a substantial degradation of the level of 
safety of the plant. 

c. Events that involve core degradation with possible loss of 
containment. 

d. Events that indicate a degradation of the level of safety of the 
plant. 

QUESTION: 010 (1.00) 

SELECT the statement that describes how an Independent Verification is 
performed on a LOCKED OPEN valve. 

a. The second verifier may observe the first operator position the 
valve. 

b. The second verifier fully shuts the valve, re-opens it and locks 
the locking device. 

c. The first operator positions the valve and the second verifier 
ensures the locking device is correctly installed. 

d. The second verifier moves the valve in the closed direction 
without removing the locking device. 
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QUESTION: 011 (1.00) 

No. 12 Containment Spray Pump is being removed from service to replace the 
packing on valve 12CS2. SELECT the statement that describes what Tech 
Spec requirement must be performed on the redundant equipment to verify 
operability prior to removing the Containment Spray Pump from service. 

a. An In-Service Test must be performed on the 11CS2 valve. 

b. A Stroke Time Test must be performed on the 11CS2 valve. 

c. A Periodic Inspection must be performed on the 11 Containment 
Spray Pump. 

d. A Functional Test must be performed on the 11 Containment Spray 
Pump. 

QUESTION: 012 (1.00) 

SELECT the statement that describes the General Tagging Rules that apply 
to White Caution Tags. 

a. The tagged equipment may be operated after all special 
instructions on the tag are performed. 

b. Only the person named on the tag may operate the equipment for 
test or adjustment. 

c. Only the individual Job Supervisor may authorize the individuals 
who may operate the tagged equipment. 

d. The tagged equipment m~y not be operated unless.the tag is 
temporarily or partially released. 
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QUESTION: 013 (1.00) 

While touring through the Auxiliary Building, you pass a valve room that 
is not posted with any radiation area signs. A Radiation Protection 
Technician in t.he area informs you that a valve five feet inside the valve 
room is producing a 260 mRem field at 36 inches from the valve. SELECT 
the proper posting for this room. 

a. Radiation Area 

b. High Radiation Area 

c. Locked High Radiation Area 

d. No posting needed, room is within the RCA. 

QUESTION: 014 (1.00) 

SELECT the statement that describes the measures that demonstrate the 
practice of keeping radiation exposures at Salem "as low as is reasonably 
achievable (ALARA)"? 

a. Maintaining quarterly whole body exposures less than 2.0 Rem for 
personnel older than 18 years of age with a NRC Form-4 on file. 

b. Maintaining quarterly exposures to the skin of the whole body 
less than 7.5 Rem for personnel older than 18 years of age. 

c. Maintaining quarterly whole body exposures less than 1.25 Rem 
for personnel older than 18 years of age without a NRC Form-4 on -
file. 

d. Maintaining cumulative occupational exposure for personnel with 
a NRC Form-4 on file less than 5(N-18), where N is the 
individual's age in years. 
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QUESTION: 015 (1.00) 

SELECT the department responsible for maintaining the Containment Entry 
List at the control point for the Salem Station. 

a. Security 

b. Radiation Protection 

c. Operations 

d. Quality Assurance 

QUESTION: 016 (1.00) 

During a hydrogen gas charging evolution in the Main Generator, WHICH of 
the following precautions must be observed? 

a. Hydrogen purity must be between 75% and 95% 

b. Use special steel tools in the vicinity of hydrogen piping. 

c. Do not refill any hydrogen tank that has been allowed to 
equalize at atmospheric pressure. 

d. Do not admit hydrogen to the generator if carbon dioxide is 
present. 

QUESTION: 017 (1.00) 

Regarding the Fire Protection System, SELECT the system(s) and area(s) 
which is protected by the "First-In-With-Lockout" logic. 

a. The Halon 1301 system in Units 1 and 2 Relay rooms. 

b. The co2 system in the Diesel Generator Areas. 

c. The Wet Pipe Sprinkler system in the safety-related equipment 
areas. 

d. The Preaction Sprinkler System in the Auxiliary Feed Pump areas. 
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QUESTION: 018 (1.00) 

Unit 1 is operating normally at 100% power. Turbine impulse pressure 
channel PT-505 fails low. SELECT the statement that describes the 
response of the rod control system? 

a. Rods step in a few steps, then stop. 

b. Rods insert to drive T-ave toward the no-load value. 

c. Rods step out until an overpower or withdrawal limit stop is 
reached. 

d. Rod motion will be inhibited by P-imp < 15,% interlock (P-2) . 

QUESTION: 019 (1.00) 

OD-67, "R~te of Power Increase Limitations,'' is used to minimize the 
chances of sustaining failed fuel pins during power increases above 20% of 
full power. SELECT the statement that describes HOW these limitations are 
enacted following a Refueling outage. 

a. Control rod motion should be kept to a minimum. 

b. The rate of rod withdrawal limits apply only during power 
operations below 50% power. 

c. The rate of rod withdrawal is limited to 3 steps per hour above 
10% power 

d. The ramp rate of the power increase is limited to 3% per hour 
above 20% power. 
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QUESTION: 020 (1. 00) 

Unit 2 is operating normally at 100% power. The seal injection control 
valve 2CV-71 fails open. Over the next few minutes the seal leakoff flows 
for all RCPs increase 1 - 1.5 gpm and seal return temperature increases 
approximately 20° F. These parameters then stabilize. SELECT the 
statement that describes WHAT caused these changes. 

a. The RCP seal packages has lost seal injection flow. 

b. The RCP seal packages have failed due to high seal injection 
flow. 

c. The increased seal injection flow transient has cocked the #1 
RCP.seals. 

d. The gap of #1 seal has been degraded due to the heat capacity of 
the thermal barrier heat exchangers being exceeded. 

QUESTION: 021 (1.00) 

Unit 1 has placed Excess Letdown of the eves system in service. SELECT 
the statement that describes the problem of extended operations with the 
excess letdown line in service. 

a. System flow through all filter devices is bypassed. 

b. Bypassing of the VCT spray nozzle will reduce oxygen scavenging. 

c. Boration/dilution flowpaths are changed so the reactor responds 
faster. 

d. RCP seal temperatures are higher due a lower seal flow to the 
RCP seals. 
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QUESTION: 022 (1.00) 

With regard to the Rod Position Indication system, SELECT the statement 
that describes the purpose of the Rod Bottom Bypass Bistable. 

a. To prevent automatic rod withdrawal due to T-ave/T-ref 
deviations. 

b. To prevent a high negative neutron flux rate reactor trip due to 
a dropped rod. 

c. To allow recovery and re-alignment of a mis-aligned control rod. 

d. To provide indication of a dropped control rod during reactor 
start-ups. 

QUESTION: 023 (1.00) 

While at 100% power on Unit 1, a manual calorimetric is being performed. 
During the calorimetric, the feedwater temperature is mistakenly recorded 
100 degrees lower than the actual temperature. The gain pot on the power 
range nuclear instruments are adjusted based on this manual calorimetric. 

SELECT the statement that describes HOW indicated power compares to actual 
power and if it is more or less conservative with respect to a trip 
setpoint. 

a. Actual power is higher than indicated; less conservative 

b. Indicated power is higher than actual; less conservative 

c. Actual power is higher than indicated; more conservative 

d. Indicated power is higher than actual; more conservative 
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QUESTION: 024 (l.00) 

At 0400 during the midnight shift, power is reduced to 85% on Unit 2, 
causing all of the AFD Channels to move outside of the AFD Target Band. 
Corrective actions are taken to restore the AFD to within the band, but 
are NOT successful. All AFD. Channels are operable and there have been· 
ZERO penalty minutes accumulated prior to this event. 

The time is 0400. Using the Tech Specs provided, determine what time 
reactor power must be reduced to less than '50%. 

a. 0415 

b. 0430 

c. 0500 

d. 0530 

QUESTION: 025 (1.00) 

Unit 2 is at 90% power while performing a normal reactor shutdown. 
Intermediate Range (IR) nuclear instrument N-35 fails upscale. If no 
corrective actions are taken, SELECT the statement that describes how the 
plant will respond due to this failure (Assume no operator action taken 
with regard to N-35). 

a. The reactor trips immediately; the source range instruments do 
not automatically re-energize. 

b. The reactor trips immediately; when P-10 clears the source 
range instruments automatically re-energize. 

c. The reactor trips when P-10 clears and the source range 
instruments do not automatically re-energize. 

d. The reactor trips when P-6 clears and the source range 
instruments automatically re-energize. 
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QUESTION: 026 (1.00) 

SELECT the statement that does NOT describe a design attribute of the 
incore thermocouple system. 

a. The fast acting capabilities are useful in adequate core cooling 
determination. 

b. Being movable sensors they can locate the hottest fuel bundle. 

c. Thermocouples have an extended temperature range up to 2300° F. 

d. Thermocouples can be used to determine if control rods are out 
of alignment. 

QUESTION: 027 (1.00) 

WHAT is the only Engineered Safeguard Feature (ESF) that assures that 
design ambient temperatures are NOT exceeded at specific areas and 
equipment locations in the containment? 

a. Containment Fan Coil Units 

b. Containment Spray System 

c. Control Rod Drive Ventilation 

d. Reactor Shield Ventilation 
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QUESTION: 028 (1.00) 

surveillance Procedures SP(O) 4.6.2.3 (A) & (B) "Containment Systems
Cooling System," have just been performed to verify Service Water (SW) 
flow on Unit 2 Containment Fan Cooling Units (CFCU) with the following 
results: 

21 CFCU: Satisfactory in high and low speed 
22 CFCU: Satisfactory in high speed; low speed SW flow is ~ 700 gpm 
23 CFCU: Satisfactory in high and low-speed 
24 CFCU: Satisfactory in low speed; high speed SW flow is ~ 2250 gpm 
25 CFCU: Satisfactory in high speed; fan trip in low speed 

Pump surveillances have also been performed for the Containment Spray (CS) 
pumps. The 21 CS pump tripped during its surveillance. 

From the information given above, EVALUATE the operability of the 
containment cooling system. 

a. The minimum required containment cooling systems are available; 
operation may continue for 7 days. 

b. Three CFCU's are inoperable; operation may continue for 72 
hours. 

c. The Limiting Conditions for Operation (LCO) are exceeded; plant 
shutdown must commence within one hour. 

d. Four CFCU's are inoperable; operation may continue if the 21 CS 
pump is returned to service within 72 hours. 
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QUESTION: 029 (1.00) 

The Containment Spray (CS) System and Containment Cooling System are 
two systems that provide post-accident cooling of the containment 
atmosphere. However, the out-of-service time requirements in the Technical 
Specifications differ. 

Containment Spray - 72 hrs. 
Containment Cooling System - .7 days 

SELECT the statement that describes WHY the Tech Spec time for the 
Containment Spray system is more restrictive. 

a. Containment Cooling System can duplicate all actions of the 
containment Spray System during an accident, the reverse is not 
true. 

b. Containment Spray System provides a mechanism for controlling 
sump pH in.the recirculation phase. 

c. Containment Cooling System has five fans which provides a 
greater redundancy than the Containment Spray System. 

d. Containment Spray System provides a mechanism for removing 
iodine from the containment atmosphere. 

QUESTION: 030 (1.00) 

SELECT the statement that describes how the MDAFW pumps will respond in 
the event that both S/G Feed Pumps trip due to HI-HI S/G Level. 

a. MDAFW pumps auto start when the HI-HI S/G Level occurs. 

b. MDAFW pumps auto start when the HI-HI S/G Level clears. 

c. MDAFW pumps auto start when a LO-LO S/G Level in one S/G occurs. 

d. MDAFW pumps auto start when LO-LO S/G Level in two S/Gs occur. 
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QUESTION: 031 (1.00) 

Unit 2 is operating at 100% power. At 0800, the 21 MDAFW pump is removed 
from service for maintenance. At 1000, the maintenance crew reports to 
the control room that the discharge and suction piping for the 22 MDAFW 
pump is extremely hot to the touch and is declared inoperaQle. At 1400, 
the 21 MDAFW pump i~ returned to service and declared operable. 

The time is 1400, using the Tech Specs pro~ided, determine how many hours 
remain until the Unit is required to be in Hot Standby? 

a. 72 hours 

b. 68 hours 

c. 66 hours 

d. 2 hours 

QUESTION: 032 (1.00) 

SELECT the following component(s) that provide(s) runo~t protection for 
the Turbine-Driven AFW pump during NORMAL operation. 

a. The AFW flow control valves (AF-11). 

b. The governor valve (MS-53). 

c. The pump recirculation piping. 

d. The "Pressure Override Defeat" pushbutton. 
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QUESTION: 033 (1.00) 

Unit 1 is operating at 100% power. ALL THREE AFW Pumps have been 
determined to be inoperable. The Tech Spec LCO action states: 
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c. With three auxiliary feedwater pumps inoperable, immediately 
initiate corrective action to restore at least one auxiliary 
feedwater pump to OPERABLE status as soon as possible. 

SELECT the statement that describes why the plant is NOT immediately 
shutdown. 

a. The primary-plant cannot be maintained in a stable Hot standby 
condition without AFW operable. 

b. The AFW system is normally a back-up to the Main Feedwater 
system and thereby a plant shutdown is unnecessary. 

c. The AFW system is not directly relied upon to remove decay heat 
in a loss of feedwater event as long as RHR is operable. 

d. The AFW system is considered a long-term cooling system that is 
required for extended shutdowns. 

QUESTION: 034 (1.00) 

Duiing a radioactive waste release to the circulating water system, 
radiation monitor 2R18 alarms. The operator notes that the release is 
automatically terminated. SELECT the statement that describes the reason 
the release was terminated. 

a. The eves MT pump tripped. 

b. eves MT discharge valve 2WR59 auto closed. 

c. Liquid waste discharge valve 2WL50 and 2WL51 auto closed. 

d. Liquid waste discharge valve 2WL51 auto closed. 
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QUESTION: 035 (1.00) 

SELECT·the statement that describes what must be done to allow the release 
of the contents of the Waste Gas Decay Tank with the noble gas activity 
monitor 1-R41C out of service. · 

a. Grab samples must be obtained every 4 hours. 

b. The discharge lineup must be independently verified. 

c. 1-R12A must be verified operable and in service. 

d. The release rate must be estimated every 4 hours. 

QUESTION: 036 (1.00) 

The Control Area Air Conditioning system is operated to normally maintain 
a positive pressure in the Control Room. SELECT the statement that 
describes WHY a positive pressure is required. 

a. To provide a stable control of the Control Room air temperature. 

b. To provide a measurable air flow between the Control Room and 
the plant. 

c. To restrict the infiltration of contaminated air into the 
Control Room during an accident. 

d. To allow for rapid removal of toxic vapors/gases from the 
Control Room during a chlorine gas leak event. 
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QUESTION: 037 (1.00) 

1.1 gpm has been determined to be the leakage past both reactor vessel 
flange seals. SELECT from the following what the classification of this 
leakage is and the required operator action(s)? 

a. Pressure Boundary Leakage; be in Mode 3 within 6 hours and Mode 
5 within the following 30 hours. 

b. Identified Leakage; operation may continue until leakage exceeds 
10 gpm. 

c. Pressure Isolation Boundary Leakage; reduce leak to within 
limits in 4 hours, or be in Mode 3 within 6 hours and Mode 5 
within the following 30 hours. 

d. Contained Intersystem Leakage; operation may continue until the 
leak exceeds- 5 gpm adjusted for intersystem differential 
pressure. 

QUESTION: 038 (1.00) 

SELECT the statement that describes what the purpose of the reactor vessel 
head vent system is? 

a. To depressurize the RCS below SI pump shutoff head during 
certain types of small break LOCAs. 

b. To provide a means of sampling the upper head for fission 
product gases in order to quantify fuel damage in an accident. 

c. To minimize the possibility of an in-vessel hydrogen burn 
following an accident. 

d. To allow the removal of non-condensible gases in order to 
enhance natural circulation flow when required. 
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QUESTION: 039 (1.00) 

Unit 1 is at 90% power. The oncoming shift has been informed that 
Surveillance 4.5.2b " ECCS Subsystems," needs to be completed. While 
copying the master of the procedure, the Shift Supervisor (NSS) notices 
that two pages are missing. Reviewing the previous month's surveillance, 
it is noted that it had been performed with the remote operated valve 
check-off sheets missing. SELECT the statement that describes what action 
is necessary in response to this situation. 

a. Begin load reduction to Hot Shutdown within 2 hours. 

b. Complete surveillance on at least the missing two check-off 
sheets within 1 hour or begin load reduction to Hot Standby. 

c. Complete surveillance within 72 hours, or be in Hot Shutdown 
within the next 12 hours. 

d. Declare the one ECCS subsystem inoperable and comply with the 
Action Statement to LCO 3.5.2. 

QUESTION: 040 (1.00) 

SELECT the statement that describes an ECCS acceptance criterion? 

a. Ensure calculated offsite dose rates following an accident 
remain within the guidelines of 10 CFR Part 100 limits. 

b. Provide capability for maintaining core cooling over a long 
period of time. 

c. Ensure that the Iodine released following an accident is less 
than or equal to 1% of the total amount of Iodine in the core. 

d. Maintain Peak Centerline Temperature following an accident to 
less than or equal to 4700°F. 
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QUESTION: 041 (1.00) 

SELECT the statement that describes WHY the ATWS Mitigation System 
Actuation Circuitry (AMSAC) is NOT required below 40% power. 

a. The design capacity of the condenser Steam Dumps is up to 40% 
power. 

b. Only 1/2 turbine impulse pressure inputs are operable at turbine 
power less than 40% . 

c. There is insufficient heat load and decay heat to result in 
excessive RCS overpressurization. 

d. There is less probability that a challenge to fuel clad 
integrity occurring at powers less than 40%. 

QUESTION: 042 (1.00) 

WHICH of the following reactor trips is designed to protect the core from 
a departure from nucleate boiling (DNB) condition? 

a. Power Range High Flux (high setpoint) 

b. Reactor Coolant Loop Low Flow 

c. Overpower Delta Temperature 

d. Pressurizer High Level 
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QUESTION: 043 (1.00) 

The blowdown phase of a large break LOCA is in progress. The Pressurizer 
has gone empty after the reactor ·tripped and all RCPs are tripped. The 
NCO reports to the NSS that all the RVLIS channels are displaying that 
there are no voids forming in the reactor vessel. SELECT the statement 
that describes the cause of this indication. 

a. RVLIS indication was erratic during the blowdown phase due to the 
flashing of the capillary lines. 

b. RVLIS is not accurate due to high flows during the blowdown phase 
of the LOCA. 

c,. RVLIS indication was providing the correct level indication 
during the blowdown transient. 

d. RVLIS indications were normal for this event due to the dynamic 
D/P cells being density compensated. 

QUESTION: 044 (1.00) 

Salem Unit 1 is in the middle of a refueling outage with core alterations 
in progress. During the NEO's rounds, he observes and reports to the 
control room that the pump for the 1Rl1A/1Rl2A/1R12B Containment Radiation 
Monitoring System is not operating. SELECT the statement that describes 
the proper Tech Spec action to be taken. 

a. The actions of Tech Spec 3.0.3 must be performed. 

b. Containment vent and purge penetrations providi~g direct access 
between containment and outside are to be closed. 

c. Grab samples of the containment atmosphere are obtained and 
analyzed every 24 hours. 

d. Prepare and submit a Special Report to the Commission pursuant to 
Spec 6.9.2 within 14 days. 
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QUESTION: 045 (1.00) 

At least 23 feet of water is maintained over top of the irradiated fuel 
assemblies seated in the Spent Fuel Pool storage racks. SELECT the 
statement that describe the primary reason why 23 feet must be maintained. 

a. It ensures sufficient depth to remove iodine released from 
ruptured assemblies. 

b. It ensures the fuel assembly remains underwater when lifted by 
the SFP crane. 

c. It ensures a large heat sink is available for decay heat cooling 
if SFP cooling is lost. 

d. It ensures that radiation levels do not exceed 2.5 mr/hr at the 
surface of the pool. 

QUESTION: 046 (1.00) 

SELECT the statement that describes how the spent fuel racks ensure 
criticality does not occur in the Spent Fuel Pool (SFP). 

a. The spent fuel rods do not contain sufficient fuel to return to a 
critical condition. 

b. The elevated temperature and borated water in the SFP maintain 
the moderator temperature coefficient low. 

c. The center-to-center distance between the· spent fuel assemblies 
ensures Keff to remain less than 0.95%. 

d. The fuel assemblies are stored with the Rod Control Cluster 
Assemblies (RCCA) to prevent criticality. 
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QUESTION: 047 (1.00) 

A refueling outage is in progress for Unit 2. SELECT the activity that is 
considered to be the FIRST operation that requires a Refueling SRO. 

a. De-tensioning of the first reactor head bolt. 

b. De-tensioning of the last reactor head bolt. 

c. Removal of the reactor vessel head. 

d. Removal of the reactor upper internals. 

QUESTION: 048 (1.00) 

The following plant conditions exist for Unit 2: 

- Reactor power: 10~8 amps in the intermediate range 

- T-ave: 547° F controlled with the MS-10 valves in MANUAL 

A reactor operator shuts the 22 & 24 MS-10 at the request of personnel 
working in the penetration area. Shortly thereafter, a steam generator 
safety valve lifts on 22 S/G. SELECT from the following actions what may 
be effective in reseating the safety? 

a. Insert control rods 

b. Rapid borate 

c. Open MS-10 on 22 S/G 

d. Maximize blowdown on 22 S/G 
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QUESTION: 049 (1.00) 

Unit 2 is starting up at 20% power. The main generator has just been 
synchronized to the grid and the steam dumps are shut completely. The 21A, 
22B, and 23A Circulating Water Pumps trip. SELECT the parameter that is 
the cause of why this happened. 

a. The 500KV Keeney Line (5015) opened up. 

b. The 500KV Hope Creek Tie Line (5037) opened up. 

c. The Salem 2E 4KV bus developed a phase-to-ground fault on the 
bus. 

d. The 13KV supply from the Hope Creek switchyard de-energized. 

QUESTION: 050 (1.00) 

According to Alarm Response Procedure OHA-F46 "Reactor Trip," the automatic 
actions that occur on a reactor trip are: 

Reactor Trip 
Turbine Trip 
Generator Trip after 30 second delay 

SELECT the statement that describes why there is a 30 second delay between 
the turbine trip and the generator trip. 

a. Maintaining load on the generator allow the SEC to complete its 
sequencing during a Loss of Offsite Power event. 

b. Maintaining load on the generator allows reactor power to 
decrease after the trip prior to transferring the RCP buses. 

c. Maintaining load on the generator allows sufficient time to 
transfer power supplies to offsite sources. 

d. Maintaining load on the generator prevents a reverse power trip 
of the generator from occurring. 
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QUESTION: 051 (1.00) 

Units 1 and 2 are operating at 100% power when OHA B-13, RMS TROUBLE, 
alarms on Unit 2. The alarm is due to a Plant Vent Effluent Monitor (2R16) 
reading offscale high. The NSS requests Rad Protection to locally verify 
the alarm. The NSS directs the NCO to estimate a noble gas release rate. 
If 2Rl6 is inoperable, what monitor should be used to estimate the noble 
gas release? 

a. 1R16, Plant Vent Effluent Monitor 

b. 2R12A, Containment/Plant Vent Noble Gas 

c. 2R41C, Plant Vent Sampling - Noble Gas 

d. 2R45A, Plant Vent Sampling Noble Gas - Background 

QUESTION: 052 (1.00) 

In procedure OP II-12.3.3 "Discharge of Gaseous Waste'', the NSS directs .the 
NCO to perform a check source on a specific RMS channel. SELECT the 
statement that describes what precaution needs to be observed when the 
check source is performed. 

a. Do not operate the check source > 45 seconds to prevent the 
detector from reaching its alarm setpoint and sounding a spurious 
alarm. 

b. Do not operate the check source > 45 seconds to minimize the 
radiation hazard to nearby personnel while the source is exposed. 

c. Do not operate the check source > 30 seconds to prevent burning 
out the G-M tube by prolonged exposure to the source. 

d. Do not operate the check source > 30 seconds to prevent burning 
out the check source solenoid by current heating of the coil. 
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QUESTION: 053 (1.00) 

SELECT the ONE condition that describes when a CONTINUOUS FIREWATCH would 
be required by Technical Specifications. 

a. The co2 storage tank pressure is 275 psig. 

b. The Diesel Driven Fire Pump is inoperable. 

c. The fire hoses from two stations are missing. 

d. The spray and sprinkler system functional test was performed 93 
days ago. 

QUESTION: 054 (1.00) 

Unit 2 is in a refueling outage with the refueling cavity full. Both RHR 
pumps trip and cannot be recovered immediately. SELECT the statement that 
describes an alternate flowpath for maintaining RCS cooling. 

a. The RCS is cooled via the containment cooling system and CCW. 

b. By design, ambient losses are sufficient to remove decay heat. 

c. The refueling cavity is aligned to the Spent Fuel Pool (SFP) and 
SFP cooling is maximized. 

d. eves injects cool water to control RCS temperature and letdown is 
used to control refueling cayity level~ 
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QUESTION: 055 (1.00) 

Operating Procedure II-7.3.2 "Component Cooling System - Normal Operation" 
has a PRECAUTION which states: 

Do not operate more than two Component Cooling Pumps 
through one Component Cooling Heat Exchanger. 

SELECT the statement that describes the reason for this precaution. 

a. To prevent overpressurization of the heat exchangers due to the 
high flow rate. 

b. To minimize the erosion of the heat exchangers .due to high flow 
rate. 

c. A change in flow to a single component can result in a change in 
flow to all components. 

d. To prevent tube sheet damage due to excessive delta-P across the 
heat exchanger. 

QUESTION: 056 (1.00) 

Unit 1 is operating at 100% power when the Turbine First Stage Pressure 
Transmitter, PT-506, fails low. SELECT the statement that describes the 
response of the Stearn Dump valves. 

a. The steam dumps will all trip open in response to a 100% load 
reject. 

b. The steam dumps will modulate open to control auctioneered high 
T-avg near T-ref. 

c. The steam dumps will not open until an arming signal is 
generated. 

d. The steam dumps will not open although an arming signal is 
generated. 
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QUESTION: 057 (1.00) 

unit 2 is at 100% power with control rods in AUTO. It is midnight shift 
and No. 23B Condenser waterbox is out-of-service for tubesheet cleaning. 
The 23A Circ Water Pump trips. Condenser vacuum is 25" hg. decreasing. 
The Senior Nuclear Shift supervisor (SNSS) orders a 5%/min load reduction 
as directed by AOP-COND-2 "Loss of Circulating Water and/or Condenser 
Vacuum." Three minutes into the load reduction the steam dumps have not 
armed. SELECT the statement that describes WHY the Steam Dumps have not 
armed. 

a. The ramp load rejection has not been in progress long enough to 
arm the steam dumps. 

b. The loss of two circ Pumps has prevented arming of the steam 
dumps. 

c. The loss of condenser vacuum has prevented arming of the steam 
dumps. 

d. There is insufficient temperature error developed to arm the 
steam dumps. 

QUESTION: 058 (1.00) 

The Unit 1 reactor is critical at 10-8 amps in the intermediate range. A 
continuous rod withdrawal initiates due to a circuit failure. SELECT from 
the ·following the parameter that can terminate the power increase. 

a. SR High Flux Trip @ 105 cps 

b. IR Rate Trip @ 5% with a 2 second time constant 

c. IR Flux Trip @ 10% power. 

d. PR Flux Trip @ 25% power. 
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QUESTION: 059 (1.00) 

SELECT the statement that describes the operator's initial response to 
unanticipated continuous rod motion. 

a. Verify no turbine runback in progress. 

b. Verify T-ave >1.5° F above or below the program band. 

c. Place the rod control system in manual and evaluate. 

d. Trip the reactor and enter EOP-TRIP-1 "Reactor Trip or SI." 

QUESTION: 060 (1.00) 

A rod drop has occurred. SELECT the statement that describes when the Flux 
Rate Trip should be reset and the reason why. 

a. Reset the trip when reactor power has been reduced to within Tech 
Spec values to prevent an unnecessary reactor trip. 

b. Reset the trip prior to dropped rod recovery to prevent a reactor 
trip if the rod drops again during recovery. 

c. Reset the trip after the rod has been restored to bank height 
since a reactor trip is required if another rod drops. 

d. Reset the trip when reactor power and flux distribution has been 
restored to the pre-event cond~tion. 
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QUESTION: 061 (1.00) 

SELECT the statement that describes the method of stabilizing the plant in 
response to a dropped rod. 

a. Place the rod selector switch in AUTO, verify T-ave returns to 
program. 

b. Place the rod selector switch in MANUAL, position rods to control 
T-ave. 

c. Place the rod selector switch in AUTO, reduce turbine load until 
rods motion stop. 

d. Place the rod selector switch in MANUAL, reduce turbine load to 
restore T-ave to program. 

QUESTION: 062 (1. 00) 

An EHC system fault causes two turbine governor valves to fail closed. 
Shortly after the rods begin stepping in, a Rod Control Urgent Failure 
alarm annunciates. SELECT the statement that describes the operators 
required response. 

a. Place the rod selector switch in manual and continue rod 
insertion. 

b. Trip the reactor if. T-ave exceeds 581° F. 

c. Adjust Steam Dumps manually as necessary to control T-ave. 

d. Emergency borate until steam dumps HI T-ave Trip Solenoids reset, 
then turn steam dumps off. 
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QUESTION: 063 (1.00) 

SELECT the statement that states the adverse consequence that could result 
from injecting accumulator nitrogen during a small break LOCA? 

a. A "hard bubble"· in the reactor head could interfere with core 
reflood. 

b. Noncondensible gasses in the U-tubes can reduce steam generator 
effectiveness as a heat sink. 

c. Formation of nitric acid may result in zirconium nitriding, 
causing accelerated cladding failure. 

d. Activation of N-16 will increase containment radiation level, 
hampering TSC evaluation of core condition. 

QUESTION: 064 (1.00) 

SELECT the condition that requires a Reactor Coolant Pump (RCP) trip. 

a. RCP motor winding temperature is 190° F. 

b. RCP motor bearing temperature is 180° F with a spurious Phase B 
actuation. 

c. Loss of seal injection for > 5 minutes. 

d. RCP motor bearing temperature is >175° F with RCP radial bearing 
oil HI/LO level alarm annunciated. 
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QUESTION: 065 (1.00) 

SELECT from the following situations the condition when Rapid Boration is 
required. 

a. T-ave is ~ 578° F. 

b. More than a single control rod is misaligned from its bank by 12 
or more steps. 

c. Shutdown margin is less than the Tech Spec minimum. 

d. Criticality is attained during a reactor startup with C Bank at 
100 steps. 

QUESTION~ 066 (1.00) 

SELECT the statement that describes the major concern associated with a 
loss of Component Cooling Water (CCW) during power operati~ns. 

a. Maintaining flow to the SI pump seal heat exchangers. 

b. Maintaining flow through the normal letdown flowpath. 

c. Unable to provide coolin~ flow to the RHR heat exchangers. 

d. Maintaining cooling flow through the RCP motors. 
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QUESTION: 067 (1.00) 

EOP procedure FRSM-1 "Response to Nuclear Power Generation," directs the 
operator to check RCS pressure and lower it with PORV's if pressure is 
above 2335 psig. SELECT.the statement that describes the purpose for 
reducing RCS pressure. 

a. To preclude the development of a high pressure inadequate core 
cooling situation. 

b. To prevent a reduction of boration rate due to high backpressure 
against the charging system. 

c. To prevent suppression of nucleate boiling which would add 
reactivity from a reduction of void fraction. 

d. To preclude a challenge to the pressurizer safety valves. 

QUESTION: 068 (1.00) 

SELECT the statement that describes the proper sequence of the major action 
categories of EOP-FRSM-2 "Response to Loss of Core Shutdown." 

a. Monitor NI indications, determine SDM, initiate rapid boration. 

b. Verify turbine tripped, verify reactor tripped, verify SI 
actuation. 

c. Verify BIT flow, initiate rapid boration, control RCS pressure. 

d. Monitor status of T-ave, isolate feedwater, ass~re control rod 
insertion. 
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QUESTION: 069 (1.00) 

With the plant at hot standby, SELECT at what T-ave the first steam 
generator safety valve will lift. 

a. 550° F 

b. 552 ° F 

c. 555° F 

d. 560° F 

QUESTION: 070 (1.00) 
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WHICH of the following values of condenser vacuum is the HIGHEST VALUE of 
vacuum at which automatic turbine trip should occur? 

a. 5. 5 11 Hg 

b. 10 II Hg 

c. 22 II Hg 

d. 25 II Hg 

QUESTION: 071 (1.00) 

A loss of Offsite AC power has occurred at Salem Station. All three 
Emergency Diesel Generators fail to start and load. SELECT the parameter 
that is NOT a reliable indication that the reactor has tripped. 

a. Reactor Trip light ·on RP4 

b. ORA F-46 (Reactor Trip) alarm 

c. IRPI indication 

d. Reactor Trip and associated Bypass breakers open indication 
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QUESTION: 072 (1.00) 

Unit 2 is at 100% power when the Equipment Operator accidentally opens the 
Rectifier AC Input Breaker (CB201) for the 2C Vital Instrument Static 
Rectifier. SELECT the response that will occur due to this action. 

a. The 2C Vital Instrument Bus will be de-energized. 

b., The 2C 125 VDC Bus will provide power to the 2C Inverter. 

c. The 2C Vital Instrument Bus will swapover to the AC Line 
Regulator. 

d. The 2C Inverter will swapover to the AC Line Regulator. 

QUESTION: 073 (1.00) 

Unit 2 is operating at 100% power when the 2A Vital Instrument Bus 
deenergizes due to a fire in the bus cabinet. SELECT the statement that 
describes the plant response (Assume no operator action) . 

a. A turbine and reactor trip occur due to S/G HI HI level in the 21 
and/or 23 S/G. 

b. A turbine and reactor trip occur due to the 21 RCP breaker open 
indication. 

c. Safety Injection occurs due to the 21 S/G indicated differential 
pressure. 

d. A Safety Injection occurs due to Steam Dumps fai_ling to the full 
open position. 
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QUESTION: 074 (1.00) 

Unit 2 is operating at 100% power. An attempt is made to 
surveillance on the 2A Diesel Generator. When the output 
closed, the Diesel Generator and 2A Vital Bus both trip. 
following the MOST limiting Technical Specification. 

a. T/S 3.4.5 PORV Operability 

b. T/S 3.8.2.3 125VDC Distribution Buses 

c. T/S 3.8.2.1 AC Electrical System Operability 
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perform a monthly 
breaker is 
SELECT from the 

d. T/S 3.6.3.1 Containment Isolation Valve Operability 

QUESTION: 075 (1.00) 

The Control Room Ventilation system is aligned for Control Room 
Recirculation due to a fire in the meadow area surrounding the plant. The 
console NCO informs the NSS that he is getting a headache. The desk NCO 
observes that the ventilation system has been in recirc for the last 24 
hours. SELECT the statement that describes the situation in the Control 
Room. 

a. The carbon monoxide level in the Control Room is increasing due 
to too much time operating on recirc. 

b. The carbon dioxide level in the Control Room is increasing due to 
too much time operating on recirc. 

c. The oxygen level in the Control Room is increasing due to too 
. much time operating pn recirc. 

d. The extended time on recirc has resulted in elevated Control Room 
temperatures due to bypassing the Control Room Coolers. 
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QUESTION: 076 (1.00) 

The control room has been evacuated due to a fire in the main control 
panel. SELECT the statement that describes how the operator stationed at 
the Atmospheric Steam Relief Panels adjusts the MS-10 valves. 

a. Position the MS-10 as directed by the Hot Shutdown Panel 
operator. 

b. Maintain T-ave as specified by the Hot Shutdown Panel operator 
using the T-ave indication in the MS-10 room. 

c. Position MS-10 as specified by the Hot Shutdown Panel operator 
using the valve indication on the local MS-10 control panel. 

d. Position MS-10 as specified by the Hot Shutdown Panel operator by 
observing the valve stem position indicator. 

QUESTION: 077 (1.00) 

The Control Room is being evacuated due to fire in Control Room. SELECT 
the location where seal injection flow to each RCP is verified during this 
plant condition. 

a. El. 78' - Mechanical Penetration Area 

b. El. 78' - Electrical Penetration Area 

c. El. 78' - Containment 

d. Hot Shutdown Panel 
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QUESTION: 078 (1.00) 

Unit 2 is completing its refueling outage with RHR lined-up for MID-LOOP 
operations. The 21 RHR pump is in service. It trips and RHR cannot be 

. immediately re-established. SELECT the statement that describes what 
actions need to be directed if there is greater than 10 minutes available 
before reaching RCS saturation. 

a. Isolate S/G secondary sides or re-install secondary manways. 

b. Re-install primary manways to prevent liquid inventory loss 
through the manway. 

c. Initiate Containment Spray if containment and RCS closure cannot 
be established within 2 hours. 

d. Initiate Containment Spray if the containment equipment hatch 
cannot be closed within the predicted time. 

QUESTION: 079 (1.00) 

The continuous caution step in Procedure FRHS-1 (Response to Loss of 
Secondary Heat Sink) states: 

"If WR levels in AT LEAST THREE S/Gs are less than 24% (32% 
Adverse) , THEN IMMEDIATELY stop all RCPs AND go to step 28 to 
initiate RCS Feed and Bleed." 

SELECT the statement that describes the basis for this action. 

a. This indicates that a "Hard Bubble" has formed in the Reactor. 

b. To prevent exceeding Reactor vessel cooldown rate. 

c. To minimize thermal or mechanical shocks to S/G components. 

d. There is not enough S/G inventory for adequate heat removal. 
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QUESTION: 080 (1.00) 

SELECT the statement that describes the purpose of depressurizing the steam 
generators in FRCC-1 "Response to Inadequate Core Cooling". 

a. To prevent hot secondary inventory from acting as, a source of 
heat input to the inadequately cooled core. 

b. To reduce RCS pressure in order to allow accumulator and/or RHR 
injection. 

c. To maximize the effectiveness of reflux boiling as a means of 
core cooling. 

d. To minimize the possibility of lifting a secondary safety in the 
event of a temperature induced U-tube failure. 

QUESTION: 081 (1.00) 

With either Unit at power, if RCS specific activity exceeds the limits 
established by Tech Specs, the plant must be subcritical and cooled down to 
less than 500° F within 6 hours. SELECT the statement that describes the 
reason for the cooldown below 500° F? 

a. To increase the solubility of gaseous radionuclides in the RCS in 
the event of a LOCA. 

b. To ensure the peak containment pressure in the event of a large 
break LOCA will remain below the design value. 

c. To maintain S/G pressure below the setpoint of the atmospheric 
rel,ief valves in the event of a SGTR. 

d. To ensure that Main Steamline Isolation will occur in the event 
of a high steam flow signal coincident with a SI signal. 

I 

I 
I 

. ! 
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QUESTION: 082 (1.00) 

A minimum AFW flow is required following a reactor trip. SELECT from the 
following what this minimum flow is and the reason for this value? 

a. 44E4 lbm/hr - adequate to remove anticipated decay heat until the 
reactor trip is confirmed. 

b. 22E4 lbm/hr - adequate to restor~ steam generator levels to the 
narrow range within the time assumed in the FSAR. 

c. 44E4 lbm/hr - design flow for a single MDAFW pump 

d. 22E4 lbm/hr - adequate to maintain T-ave at 547° F. 

QUESTION: 083 (1.00) 

Unit 2 is operating normally at 100% power when one pressurizer safety 
valve fails open. All plant systems respond as designed. During the 
transient, the pressurizer indicates water solid approximately 3 minutes 
after the reactor trips. SELECT the statement that describes the reason 
for this response. 

a. Flashing of the pressurizer level transmitter reference leg is 
giving. an erroneous high indication. 

b. RCS pressure has dropped below the RHR shutoff head and resulted 
in a rapid ref ill. 

c. ECCS injection water at 80° F expands to fill the pressurizer 
when heated to ~ T-ave. 

d. Voiding in the reactor vessel and RCS displaced fluid into the 
pressurizer. 
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QUESTION: 084 (1.00) 

Unit 1 is at 65% power ramping up to 100%. Pressurizer level is constant. 
Charging flow is slowly increasing. There is an increase in Containment 
temperature, and humidity. The Containment Fan Cooler (CFCU) condensate 
drainage has increased and radiation levels are increasing on the 
Containment Radiation Monitors. SELECT the statement that describes WHAT 
initial actions to the above parameters should be taken. 

a. No actions; these are indications of a normal start-up to 100% 
power. 

b. Stop the power increase and perform a water inventory balance. 

c. Dispatch an operator to look for leaks in the containment. 

d. Notify Chemistry to draw and analyze samples from the containment 
sumps. 

QUESTION: 085 (1.00) 

It is day 46 of Unit 2's refueling outage. Refueling has been completed 
and the reactor head has been reinstalled. The RCS is drained to MID-LOOP 
for removal of S/G nozzle dams. T-ave is 140° F. RCS level is 
inadvertantly allowed to drop below the vortex limit, resulting in a loss 
of both RHR pumps. SELECT the time range that describes when core 
saturation conditions will be reached. 

a. 20 - 25 minutes 

b. 40 - 53 minutes 

c. 55 - 60 minutes 

d. 75 - 80 minutes 
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QUESTION: 086 (1.00) 

WHICH of the following events requires a 1 HOUR notification to the NRC? 

a. During a RPS surveillance test, it was discovered that a 
component had failed that alone would have prevented the reactor 
to shutdown. 

b. During a hydrostatic test of the,pressurizer spray line, the RCS 
was inadvertently pressurized to 2750 psig while in cold 
shutdown. 

c. During plant operations at 100% power, a 1 gpm leak from the 
reactor coolant system resulted in a containment ventilation 
isolation. 

d. During cold shutdown, it was discovered that the SI pump 
pushbuttons have Bezel Blocks on them, but there are no tags 
hanging on the SI Pump breakers. 

QUESTION: 087 {l.00) 

Unit 1 reactor is critical at 10-8 amps with bank D at 108 steps. Source 
range N31 has just failed. SELECT the statement that describes what 
action{s) must be taken. 

a. The failed channel has to be repaired before the startup may 
continue. 

b. The bistables associated with the affected channel are to be 
tripped within 2 hours. 

c. The shutdown margin has to be verified to be within allowable 
limits within 4 hours. 

d. There is no required action, the startup may continue. 
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QUESTION: 088 {1.00) 

A reactor startup is in progress on Unit 2. The Intermediate Range (IR) 
channel 1 has just generated the P-6 permissive and channel 2 indicates 
10-11 amps. Both source range channels indicate approximately 5 x 104 cps. 
SELECT the statement that describes what these readings indicate. 

a. Both IR channels are undercompensated. 

b. IR channel 1 is undercompensated. 

c. IR channel 2 is overcompensated. 

d. Both IR channels are overcompensated. 

QUESTION: 089 (1.00) 

SELECT the statement that describes the maximum allowable power for the 
plant under the condition of one inoperable intermediate range channel and 
reactor power at 2x10-10 amps on the intermediate range. 

a. 10-10 amps 

b. 5% rated thermal power 

c. 10% rated thermal power 

d. 100% rated thermal power 
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QUESTION: 090 (1.00) 

Unit 2 is operating at 100% power when a Main Feedwater Pump (MFP) trips. 
SELECT the statement that describes why it is NOT an immediate action to 
start an Auxiliary Feedwater Pump (AFW). 

a. Cold aux. feed addition will actually shrink S/G level causing a 
reactor trip. 

b. Cold aux. feed at high power will create potentially damaging 
thermal stresses that could hamper feedwater availability. 

c. Cold aux. feed will result in a positive reactivity addition 
aggravating the transient. 

d. Cold aux. feed flashing in the feedlines will cause a feed 
pressure transient which can trip the remaining MFP. 

QUESTION: 091 (1.00) 

FRHS-1 "Response to Loss of Secondary Heat Sink" has been entered due to a 
reactor trip and failure of all AFW pumps. During the performance of this 
procedure, a Safety Injection actuates due to low pressurizer pressure. 
SELECT .from the following WHICH action is appropriate for this condition. 

a. Return to EOP-TRIP-1 "Reactor Trip Response", step l; return to 
FRHS-1 when immediate actions have been performed. 

b. Return to EOP-TRIP-1 step 1; return to FRHS-1 if appropriate when 
directed to implement status trees. 

c. Continue with FRHS-1 while simultaneously performing EOP-APPX-3 
"SI Verification". 

d. Continue with FRHS-1 while simultaneously performing EOP-TRIP-1. 



SENIOR REACTOR OPERATOR Page 52 

QUESTION: 092 (1.00) 

The step for feeding a hot, dry S/G in Procedure FRHS-5 "Response to Steam 
Generator Low Level" states: 

"Limit AFW flow to AFFECTED S/G to less than 10.0E4 LB/HR until 
S/G NR level is greater than 5% (16% adverse)" 

SELECT the statement that describes the basis for this limit? 

a. To minimize thermal stresses to S/G components. 

b. To minimize water hammer to the S/G feed ring. 

c. To prevent Reactor restart from an excessive cooldown. 

d. To prevent exceeding Reactor vessel cooldown rate. 

QUESTION: 093 (1.00) 

Procedure FRHS-1 "Response to Loss of Secondary Heat Sink" directs the 
operator to check if RCS pressure is less than intact steam generator 
pressure. If this condition is met, the operator is then directed out of 
the procedure without performing heat sink recovery actions. SELECT the 
statement that describes WHY this is done. 

a. Secondary heat sink is not required in this condition since 
safety injection flow will provide adequate core cooling. 

b. Further FRHS-1 actions may conflict with the required response to 
an anticipated entry into FRCC-1 "Response to I~adequate Core 
Cooling". 

c. Recovery of secondary heat sink will not assure natural 
circulation cooling due to noncondensible gases in the Steam 
Generator U-tubes. 

d. AFW injection will rapidly collapse RCS voids resulting in two 
phase separation in the core, thus increasing the probability of 
cladding failure. 
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QUESTION: 094 (1.00) 

A loss of the "C" 125 voe Bus has occurred. SELECT the statement that 
describes what affect this loss of power has on vital loads powered from 
this bus. 

a. Load breakers may be locally closed with the "close" pushbutton 
at the breaker cubicle. 

b. Load breakers may be operated after opening and closing springs 
are manually charged with a hand crank. 

c. In the event of a SI, running SI loads will strip and not 
sequence back on due to a spring charging failure. 

d. The "Spring Charging Failure" alarm will annunciate for all 4 KV 
load breakers. 

QUESTION: 095 (i.OO) 

SELECT .which of the following component relief valves discharge to the Aux. 
Building Ventilation System downstream of the exhaust fans. 

a. eves Hold-up Tank 

b. Volume Control Tank 

c. Spent Resin Storage Tank 

d. Waste Gas Decay Tank 
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QUESTION: 096 (1.00) 

SELECT the statement that describes when the Auxiliary Building Ventilation 
HEPA and Charcoal Filters should be placed in service. 

a. When a valid alarm has been received on either 2R16, 2R41B, or 
2R41C plant vent monitors. 

b. When an unplanned release indicated by plant vent monitors has 
been verified by a chemistry sample. 

c. When the calculated release rate from the AFFECTED Unit is 
greater than 25% of the Tech Spec limit. 

d. When the calculated total release rate for BOTH Units exceeds the 
Tech Spec limit. 

QUESTION: 097 (1.00) 

Unit 2 is in Mode 5. The shift is in the process of drawing a bubble in 
the pressurizer, and pressurizer level has just started to come on scale. 
A complete loss of control air occurs. SELECT the statement that describes 
the plant response with no operator action? 

a. The plant slowly depressurizes due to inventory loss through the 
RCP seals. 

b. The plant will hold pressure until the heaters trip on low 
pressurizer level. 

c. Charging fails to max; plant pressure will increase to 
approximately 375 psig. 

d. Charging fails to max; plant pressure will increase to either 
or 625 psig. 

450 
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QUESTION: 098 (1.00) 

Unit 2 is at 95% power following a refueling outage. Control rods are at 
216 steps in AUTO, and all other control systems are in AUTO. SELECT the 
statement that describes the response of the plant if the controlling 
pressurizer (PZR) level channel fails LOW (Assume no operator action) . 

a. Charging flow increases, backup heater energize due to exceeding 
the 5% program setpoint, actual P.ZR level increases. 

b. PZR pressure increases slowly due to bubble compression, sprays 
actuate, the reactor eventually trips on HI LEVEL. 

c. Letdown isolates, VCT level drops, the suction swaps to the RWST 
and the reactor eventually shuts down due to boron injection. 

d. T-ave decreases due to addition of cold charging water causing 
rods to withdraw until the. Overpower delta-T rod stop setpoint is 
reached. 

QUESTION: 099 (1.00) 

Movement of an irradiated fuel assembly is in progress. The fuel assembly 
is in the upender on the transfer pool side. The isolation gate valve on 
the fuel transfer tube is open. The refueling SRO has determined to secure 
refueling operations due to a Radiation Alarm in the Fuel Handling 
Building. SELECT the statement that describes the required actions that 
need to be accomplished prior to evacuating the Fuel Handling Building. 

a. Ensure the upender is in the horizontal position and shut the 
gate valve. 

b. Send the empty fuel transfer cart to the Containment side and 
shut the gate valve. 

c. Lower the upender to the horizontal position, send the transfer 
cart to the Containment side, then shut the gate valve. 

d. Raise the upender to the vertical position, secure the transfer 
cart in its position, then shut the gate valve. 
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QUESTION: 100 (1.00) 

During the response to a Loss of All AC Power, the operators are directed 
to isolate Reactor Coolant Pump seal injection and leakoff as well as 
Component Cooling Water to the pumps. SELECT the statement that describes 
the reason for this action. 

a. Prevent RCS leakage from the RCP seals while injection is not 
available. 

b. Prevent thermal shock to the RCP seals on restoration of charging 
flow. 

c. Prevent seal surface contact caused by a large delta-P upon 
restoration of charging flow. 

d. Prevent the VCT from becoming over pressurized while charging is 
not in-service. 

(********** END OF EXAMINATION **********) 
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ANSWER: 001 (1. 00) 
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/-~ I -
I I I .J_ 
~~fit\)· 

REFERENCE: 

Salem: NC.NA-AP.ZZ-0032(Q) "Preparation,, Review and Approval of 
Procedures," pg. 25 

194001Al01 [3.3/3.4] 

194001Al01 .. (KA's) 

ANSWER: 002 (1. 00) 

c [1.00] 

REFERENCE: 

Salem: OD-15, "Use of Operations Department Procedures"· 

194001Al01 [3.3/3.4] 

194001A101 .. (KA's) 

ANSWER: 003 ( 1. 00) 

c [1.00] 

Page 57 



SENIOR REACTOR OPERATOR Page 58 

REFERENCE: 

10CFR50.54(x) 
Salem: OD-15, "Use of Operations Department Procedures" Section B pg. 6 
Salem: NC.NA-AP.ZZ-OOOS(Q) "Station Operating Practices" 

194001A102 [4.1/3.9] 

194001A102 .. (KA's) 

ANSWER: 004 (1.00) 

b [1.00) 

REFERENCE: 

10 CFR 26 
Salem: NC.NA-AP.ZZ-0042(Q) "Fitness For Duty Program" 

194001A103 [2.5/3.4) 

194001A103 .. (KA's) 

ANSWER: 005 (i.OO) 

a [1.00) 

REFERENCE: 

Salem: NC.NA-AP.ZZ-0005(Q) "Station Operating Practices" Sect. 5.9 pg. 17 

194001A104 [3.0/3.2) 

194001A104 .. (KA's) 
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·ANSWER: 006 (1.00) 

d [1.00] 

REFERENCE: 

Salem: IOP-3 pg. 6 
Salem: LP-IOP3-0l "Reactor Start-up/IOP-3 11 E.O. 2.2 

194001Al08 [2. 6/3 .1] 

194001A108 .. (KA's) 

ANSWER: 007 ( 1. 00) 

b [1.00] 

REFERENCE: 

Salem: ECG Attach 4 pg. 8 
Salem: ECG Sect. i pg 1 
Salem: EPIP 1058 
Salem: LP- "Emergency Plan" pg. 5,6 E.O. 1.5; 1.6 

194001Al16 [3.1/4.4] 

194001All6 .. (KA's) 

ANSWER: 008 (1. 00) 

¢ t [1.00] ~~""''~kb 
~~ d~~ t.J\~j ~~ 
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REFERENCE: 

Salem: ECG Attach 8 Sect. B 
Salem: EPIP 102S 
Salem: LP-"Emergency Plan" pg. 19 E.O. 3.4 

194001Al16 [3.1/4.4] 

194001Al16 .. (KA's) 

ANSWER: 009 (1.00) 

b [1.00] 

REFERENCE: 

Salem: ECG Section i, pg. 1-3 
Salem: LP- "Emergency Plan" pg. 8 E.O. 1.2 

194001All6 [3.1/4.4] 

194001Al16 .. (KA's) 

ANSWER: 010 (1.00) 

d [1.00] 

REFERENCE: 

Salem: NC.NA-AP.ZZ-0005(Q) Attach 10. 

194001K101 [3.6/3.7] 

19 4 00lK101 . . (KA I s) 
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ANSWER: 011 (1.00) 

d [1.00] 

REFERENCE: 

Salem: OD-10 "Removal and Return of Safety Related Equipment to an 
Operable Status" pg. 3 

194001K102 [3.7/4.1] 

194001K102 .. (KA' s) 

ANSWER: 012 (1.00) 

a [1.00J 

REFERENCE: 

Salem: NC.NA-AP.ZZ-0015(Q) "Safety Tagging Program" pg. 35, 52 

194001K102 [3.7/4.1] 

194001K102 .. (KA's) 

ANSWER: 

c 

013 (1.00) 

[ 1. 00] [I1d21 = I2d22J 

[(260)(3~ 2 = I2J 
[(1.5)] 

[I2 = 1040 ] 

[> 1000 mRem at 18"] 
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REFERENCE: 

10 CFR 20.202;.203 
Salem: NC.NA-AP.ZZ-0024(Q) "Radiological Protection Program" Section 

5.2.9 pg. 11; Section 6.8 pg. 19 

194001K103 [2.8/3.4) 

I 

194001K103 .. (KA's) 

ANSWER: 014 (1. 00) 

a. [1.00) 

REFERENCE: 

Salem: NC.NA-AP.ZZ-0024(Q) "Radiological Protection Program" Section 
5.2.2 pg 7 

Salem: AP-24 rev.O "Radiological Protection Program" pg. 14 Sect 
6.10.3 

194001K104 [3.3/3.5) 

194001K104 .. (KA's) 

ANSWER: 015 (1. 00) 

b [1.00) 

REFERENCE: 

Salem: NC.NA-AP.ZZ-OOOS(Q) "Station Operating Practices" Section 5.17.1 
"Containment Control" pg. 21 

194001K105 [3.1/3.4) 

194001K105 •. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 016 (1. 00) 

c (1.00) 

REFERENCE: 

Salem: OP-III-17.3.2 Hydrogen System-Normal Ops. Precautions 
Salem: OP-IV-2.3.2 Generator Gas System-Normal Ops. Precautions 
Salem: LP-HY-01 "Hydrogen System" E.O. 15; pg. 16 

194001Kl15 (3.2/3.8] 

194001K115 .• (KA's) 

ANSWER: 017 (1.00) 

b [l.00) 

REFERENCE: 

Salem: LP-FIRPR0-01 "Fire Protection System" E.O. 7; pg. 74 
Salem: LP-EDG-03 "EDG & Support Systems" .E.O. 6.c pg. 27 
1940-01K116 [3.5/4.2] 

194001Kl16 .. (KA's) 

ANSWER: 018 (1.00) 

b. [1.00) 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: SD-22-Rod control; E.O. 1.5 
Salem: LP-ICF-01 "I&C Failure Analysis" E.O. 1.4 
Salem: SD-45 "I&C Failure Analysis" 

001000K403 [3.5/3.8] 

001000K403 .. (KA's) 

ANSWER: 019 (1.00) 

a (1.00] 

REFERENCE: 

Salem: OD-67, "Rate of Power Increase Limitations," 

001000K506 (3.8/4.1] 

001000K506 .. (KA's) 

ANSWER: 020 (1. 00) 

a. [1.00] 

REFERENCE: 

Salem: LP-RCPUMP-03 "RCP" E.O. 9 pg. 26 
·salem: SD-4-RCP pg. 17; E.O. 9 
Salem: AOP-RCP-3 "Loss of Seal Injection Flow" 
003000A401 [3.3/3.2] 

003000A401 .. (KA's) 
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ANSWER: 021 (1.00) 

b [1.00] 

REFERENCE: 

Salem: LP-CVCS00-01 "CVCS" E.O. 15, 16 -pg. 35 
Salem: P&ID 205328 sht. 1-3 

004000A207 [3.4/3.7] 

004000A207 •• (KA's) 

ANSWER: 022 (1. 00) 

d [1.00] 

REFERENCE: 

Salem: ARP-OHA-047 
Salem: LP-RPI-04 "RPIS" E.O. 1/2.3. pg. 12 

014000A203 [3.6/4.1] 

014000A203 .. (KA's) 

ANSWER: 023 (1. 00) 

d [1.00] 
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REFERENCE: 

Salem: REM Part 2, Calorimetric Cale. 
Salem: ·LP OHEATB-02 "Calorimetric/Heat Balance" E.O. 1.4; 1.6; 2.3 

015000A101 [3.5/3.8] 

015000A101 .. (KA's) 

ANSWER: 024 (1. 00) 

d [1.00] 

REFERENCE: 

Salem: Tech Specs 3.2.1 and Figure 3.2-1 
Salem: LP-OPOWER-03 "Power Distribution (QPTR & AFD)" E.O. 2.0(b). 

015000G005 [3.3/3.8] 

015000G005 .. (KA's) 

.ANSWER: 025 (1.00) 

c [1.00] 

REFERENCE: 

Salem: 
Salem: 

LP-OOOENI-05 "Excore Nuclear Instrumentation System" E.O. 19 
LP-ICF-01 "I&C Failure Analysis" E.O. 1.4 

Salem: SD-45 "I&C Failure Analysis" 

015000K407 [3.7/3.8] 

015000K407 .. (KA's) 
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ANSWER: 026 (1.00) 

b (1.00] 

REFERENCE: 

Salem: SD-24 "Incore Instrumentation System" 
Salem: LP-INCORE-03 "Incore Instrumentation System" E.O. 4.1 

017020K601 [2.7/3.0) 

017020K601 •. (KA's) 

ANSWER: 027 (1.00) 

a [1.00] 

REFERENCE: 

Salem: LP-CONTMT-00 "Containment & Support Sys." E.O. l; 2a. pg. 22 

022000Al01 [3.6/3.7) 

022000Al01 .. (KA's) 

ANSWER: 028 (1. 00) 

c [1.00) 
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REFERENCE: 

Salem: T/S 3.6.2.3 
s a 1 em : SP ( 0) 4 • 6 • 2 • 3 (A) & ( B) 

022000G005 [3.0/3.7) 

022000G005 •• (KA's) 

ANSWER: 029 (1.00) 

d [1.00] 

REFERENCE: 

Salem: LP-CONTMT-00 "Containment and Support Sys." E.O. 13.a 
Salem: LP-CSPRAY-05 "Cont. Spray Sys." E.O. 13.a 

026000K402 [3.1/3.6] 

026000K402 .. (KA's) 

ANSWER: 030 (1.00) 

c [1.00) 

REFERENCE: 

Salem: LP-AFEED-07 "AFW" E.O. 7 

059000K302 [3.6/3.7] 

059000K302 .. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 031 (1.00) 

~~o_ 
\_; [ 1. 00] 
&ry~----*:~ 

REFERENCE: 

Salem T/S 3.7.1.2 
T/S Interpretation LCO 3.0.1 

·Salem: LP-AFEEDW-07 "Auxiliary Feedwater System" E.O. 14.b. 
Salem: SD-11 "Auxiliary Feedwater system" 

061000G011 [3.4/4.1] 

061000G011 .. (KA's) 

ANSWER: 032 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: LP AFEEDW-07 "Auxiliary Feedwater System" 
Salem: SD-11 "Auxiliary Feedwater System" pg 20 

061000K404 [3.1/3.4] 

061000K404 .. (KA's) 

ANSWER: 033 (1.00) 

a [1. 00] 

E.O. 6.c. 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: 
Salem: 
Salem: 

T/S 3.7.1.2.c. 
LP AFEEDW-07 "Auxiliary Feedwater System" E.O. 1 pg. 17 
SD 11 "Auxiliary Feedwater System" pg 3 

061000K501 [3.6/3.9] 

061000K501 .. (KA's) 

ANSWER: 034 (1. 00) 

d [1.00] 

REFERENCE: 
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Salem: OP-II-11.3.2B "Release of Radioactive Liquid Waste to the Circ 
Water System" 

Salem: 
Salem: 

AOP-RAD-3 "Process Radiation System Alarms" 
LP-WASLIQ-01 "Waste Liquid System" E.O. 7.a 

068000A302 [3.6/3.6) 

068000A302 .. (KA's) 

ANSWER: 035 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

071000A424 

OP-II-12.3.3 "Discharge of Gaseous Waste" 
LP-WASGAS-02 "Waste Gas System" E.O. 10.a. 
T/S 3.3.3.9 

[2.9/3.4] 

071000A424 .. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 036 (1.00) 

c [1.00) 

REFERENCE: 

Salem: OP-II-17.3.2 "Control Room Ventilat,ion-Operation" pg. 2 
Salem: CAVENT-00 "Control Area Ventilation" E.O. 1 pg. 12 

072000K104 [3.3/3.5] 

072000K104 •. (KA's) 

ANSWER: 037 (1.00) 

b. [1.00] 

REFERENCE: 

Salem: Unit 2 T.S. 3.4.7.2 
Salem: LP-RXVESS-01 "Rx vessel & internals" E.O. 12 

002000G005 _[3.6/4.1] 

002000G005 .. (KA's) 

ANSWER: 038 (1. 00) 

d. [1.00) 
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REFERENCE: 

Salem: LP-RXVESS-01 "Rx vessel and internals" E.O. 1 

002000K403 (2.9/3.2] 

002000K403 .. (KA's) 

ANSWER: 039 (1. 00) 

b (1.00] 

REFERENCE: 

Salem: T/S 3.0.3; 4.0.3 
Salem: NC.NA-AP.ZZ-0012(Q) T/S Surveillance Program 

006000G006 [2.9/4.0] 

006000G006 .. (KA's) 

ANSWER: 040 (1.00) 

b. (1.00] 

REFERENCE: 

Salem: SD-10 "ECCS" pg. 13, 14 
10 CFR 50.46 

006030K601 [3.7/3.9] 

006030K601 .. (KA's) 
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ANSWER: 041 (1.00} 

c [1.00] 

REFERENCE: 

Salem: SD-28 "RPS and AMSAC" 
Salem: LP-AMSAC-00 "AMSAC" E.O. 1.2.2 

012000K402 [3.9/4.3] 

012000K402 .. (KA's) 

ANSWER: 042 (1. 00) 

b. [ 1. 00 J 

REFERENCE: 

Salem: SD-28 "Rx Protection" pg. 3 
Salem: LP-RPS-06 "RPS" E.O. 3.d 
Salem: LP-RCS000-03 "RCS" E. 0. 2 
Salem: T/S Section 2 Bases 
012000K501 [3.3/3.8] 

012000K501 .. (KA's) 

ANSWER: 043 (1.00) 

b. [1.00] 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: SD-24 "RVLIS" pg. 30, 31 
Salem: LP-RVL-03 "RVLIS" E.O. 1.1.4 

016000Kl07 (3.7/3.7] 

016000Kl07 .. (KA's) 

ANSWER: 044 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 
Salem: 

LER 91-023-00 
LP-RM-02 "RMS System" E.O. 7; 1/2.6 
LP-R0""."05 "Refueling Operations" E.O. 
T/S 3.9.9 

029000G005 (2.8/3.4] 

029000G005 .. (KA' s) 

ANSWER: 045 (1.00) 

a [1.00] 

REFERENCE: 

Salem: SD-43 "Refueling Operations" pg.14 

pg.70 
21 pg.85 

Salem: 
Salem: 

LP-SFCOOL-06 "Spent Fuel Cooling System" E.O. 10 
T/S 3.9.11 Basis 

.033000A203 [3.1/3.5] 

033000A203 .. (KA's) 
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SENIOR REACTOR OPERATOR 

ANSWER: 046 (1. 00) 

c [1.00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

SD-43 "Refueling Operations" pg.1.3 
LP-SFCOOL-06 "Spent Fuel Cooling System" E.O. 10 
T/S 5.6.1 

033000K405 [3.1/3.3] 

033000K405 .. (KA's) 

ANSWER: 047 (1.00) 

c [l.00] 

REFERENCE: 

Salem: T/S Definitions 
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Salem: 
Salem: 

T/S Interpretations "Entry into and Exit from Mode 6" Interp. c 
LP-R0-05 "Refueling Operations" E.O. -32.1; 32.2 

034000G005 [2.6/3.5) 

034000G005 .. (KA's) 

ANSWER: 048 (1. 00) 

c. [l.00) 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: LP-Steam Generator lesson plan 

035010K109 [3.8/4.0] 

035010K109 .. (KA's) 

ANSWER: 049 (1. 00) 

d [1.00] 

REFERENCE: 

Salem: 
Salem: 

LP-CWATER-02 "Circ Water" E.O. 2.g, 12.a. 
LP-500-03 11 500KV Electrical Sys. 11 E.O. 8 
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Salem: 
Salem: 

OP III-7.3.1 Circulating Water System - Normal Operations 3.8 
IOP-4 Power Operations 2.2.7 

062000K201 [3.3/3.4] 

062000K201 .. (KA's) 

ANSWER: 050 (1. 00) 

b. [ 1. 00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

UFSAR 5.5.1.3.9 pg. 5.5.8 and 15.3-2 
Accident Analysis Handout pg. AA-64 
SD-47 "Accident Analysis" pg. 46 

062000K403 [2.8/3.1]/ 045010K423 [3.4/3.6] 

062000K403 •. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 051 (1.00) 

c [1.0] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

OP II-12.3.3 
AOP-RAD-3 
T/S 3.3.3.9 Table 3.3-13 

073000K301 [3.6/4.2] 

073000K301 •• (KA's) 

ANSWER: 052 (1.00) 

d [1.00] 

REFERENCE: 

Salem: 
Salem: 

LP-RM-02 "RMS" E.O. 3.2.6 pg.71 
SD-17 "RMS" pg. 70 

073000K503 [2.9/3.4] 

073000K503 .. (KA's) 

ANSWER: 053 (1. 00) 

a [1.00] 

l 
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REFERENCE: 

Salem: Tech Spec 3.7.10.3 

086000G005 [3.0/3.6] 

086000G005 .. (KA's) 

ANSWER: 054 (1. 00) 

c [1.00] 

REFERENCE: 

Salem: SD-43/43a "Refueling Operations / SF Pool" 
Salem: AOP-RHR-2 "Loss of RHR Cooling -RCS Level Below El. 101'" 

005000K307 [3.2/3.6] 

005000K307 •. (KA's) 

ANSWER: 055 (1.00) 

b. [ 1. 00] 

REFERENCE: 

Salem: SD-14-"Component Cooling System" pg. 46 
Salem: 
Salem: 

LP-CCW000-00 "Component Cooling Water System" E.O. 17 pg. 47 
Operating Procedure II-7.3.2 "Component Cooling System - Normal 
Operation" Precaution 3.1 

008000K102 [3.3/3.4] 

008000K102 .. (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 056 (1. 00) 

d [1.00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 
Salem: 

LP-ICF-01 "I&C Failure Analysis" , E. 0. 1. 4 
SD-45 "I&C Failure Analysis" 
SD-26-Steam Dump Sys. pg. 14-15 
LP-STD-01 "Steam Dump System" E.O. 6.a; 8; pg. 16 

041020A102 [3.1/3.2] 

041020A102 .• (KA's) 

ANSWER: 057 (1. 00) 

a [1.00] 

REFERENCE: 

-Salem: SD-26-Steam Dump Sys. pg. 14-15 
Salem: LP-STD-01 "Steam Dump System" E.O. 8; pg. 16 
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Salem: AOP-COND-2 "Loss of Circulating Water and/or Condenser Vacuum." 

045050K403 [2.8/3.0] 

045050K403 .. (KA's) 

ANSWER: 058 (1.00) 

d [1.00] 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: T/S Section 2 
Salem: LP-RPS-06 "RPS" E.O. 3.a. 
Salem: LP-ENI-05 "Excore Nuc. Instr. Sys" E.O. 19.b. pg. 53 

000001A103 [3.9/4.0] 

000001A103 .. (KA's) 

ANSWER: 059 (1.00) 

c [1.00] 

REFERENCE: 

Salem: AOP-ROD-2 "Continuous Rod Insertion or Withdrawal" 
Salem: LP-ROC-04 "Rod Control System" E.O. 8.1.2 

000001G012 [3.7/3.9] 

000001G012 .. (KA's) 

ANSWER: 060 (1. 00) 

c [1.00] 

REFERENCE: 

Salem: 
Salem: 

000003G004 

LP-ROC-04 "Rod Control System" E. 0. 8. 1. 3 
AOP-ROD-3 "Dropped Rod" 

[2.7/3.8] 

000003G004 .. (KA's) 
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SENI.OR REACTOR OPERATOR 

ANSWER: 061 (1.00) 

d [1.00] 

REFERENCE: 

Salem: 
Salem: 

LP-ROC-04 "Rod Control System" E. 0. 8 .1. 3 
AOP-ROD-3 "Dropped Rod" 

000003K102 [3.1/3.4] 

000003K102 .. (KA's) 

ANSWER: 062 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: LP-ROC-04 "Rod Control System" E.O. 8.1.1 
Salem: AOP-ROD-1 "Failure of a Rod Control Bank to Move" 

000005A203 [3.5/4.4] 

000005A203 .. (KA's) 

ANSWER: 063 (1. 00) 

b. [1.00] 
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REFERENCE: 

Salem: LP-FRCC-1, E.O. 2 

000011K101 [4.1/4.4] 

000011K101 •• (KA's) 

ANSWER: 064 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: AOP-RCP-7 "RCP Motor Bearing Hi Temp" 

000015A208 [3.4/3.5] 

000015A208 •• (KA's) 

ANSWER: 065 (1.00) 

c [1.00] 

REFERENCE: 

Salem: OP II-3.3.8 "Rapid-Boration" 
.Salem: 

000024K301 [4.1/4.4] 

000024K301 •• (KA's) 



SENIOR REACTOR OPERATOR 

ANSWER: 066 (1.00) 

d [1. 00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

AOP-CC-1 "Loss of Component Cooling" 
AOP-RCP-2 "#1 Seal Failure" 
LP-CCW000-00 "CCW" E.O. 18 

000026A107 [2.9/3.0] 

000026A107 .. (KA's) 

ANSWER: 067 ( 1. 00) 

b [1.00]. 

REFERENCE: 

Salem: LP-FRSM-1 E.O. 2, pg 9 

000029K312 [4.4/4.7] 

000029K312 .. (KA's) 

ANSWER: 068 (1.00) 

a. [ 1. 00] 
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SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: EOP-FRSM-1 "Response to Nuclear Power Generation." 
Salem: LP-EOP-FRSM-1(2) "SDM Funct. Restoration" E.O. 6 

000029K312 [4.4/4.7] 

000029K312 .. (KA's) 

ANSWER: 069 (1.00) 

c. [1.00] 

REFERENCE: 

Salem: S/G lesson plan; steam tables 

000040A109 [3.4/3.4] 

000040A109 .. (KA's) 

ANSWER: 070 (1. 00) 

c. [ 1. 00] 

REFERENCE: 

Salem: 
Salem: 
Salem: 

OHA G-2 Cond Vac LO 
AOP-COND-2 
LP-AR-01 Cond Air Removal E.O. 5; 

000051A202 [3.9/4.1] 

000051A202 .. (KA's) 
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ANSWER: 071 (1. 00) 

c [1.00] 

REFERENCE: 

Salem: AOP-ELECT-460/230V-A & B "Loss of 2A/2B 460/230V Vital Bus" 
Salem: LP-EOP-TRIP 1, "Reactor Trip or SI" E.O. 3 

000055A204 [3.7/4.1] 

000055A204 •• (KA's) 

ANSWER: 072 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: LP-INVOl-01 "Inverters" 
Salem: LP-UPS-01 "Uninterrupted Power Supplies" 
Salem: OP IV-4.3.1 "Vital Instrument Bus Inverter Operation" 

000057A214 [3.2/3.6] 

000057A214 •• (KA's) 

ANSWER: 073 (1. 00) 

a [1.00J 
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REFERENCE: 

Salem: 
Salem: 

AOP-ELECT-VIB-A "Loss of 2A 115V Vital Instrument Bus" -
LP-UPS-01 "Operate Salem UPS For Vital Instrument Buses" E.O. 
8.1 

000057A219 [4.0/4.3) 

000057A219 .. (KA's) 

ANSWER: 074 (1.00) 

a [1.00) 

REFERENCE: 

Salem: AOP-ELEC-4KV-A app. 1 "Loss of 2A 4KV Vital Bus" 
Salem: LP-4KV-04 "4KV Electrical System" E.O. 10, 12 
Salem: LP-PZRPRT-04 "PZR and PRT" E.O. 12 pg. 22 

000057G003 [3.3/3.7) 

000057G003 .. (KA's) 

ANSWER: 075 (1.00) 

b [1.00] 

REFERENCE: 

Salem: TSD pg. 35 

000067A210 [2.9/3.6] 

000067 A210 .. (KA' s) 
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ANSWER: 076 (1.00) 

a [1.00] 

REFERENCE: 

Salem: AOP-EVAC-1 "Control Room Evacuation" 

000068A101 [4.3/4.5] 

000068Al01 .. (KA's) 

ANSWER: 077 (1. 00) 

a [1.00J 

REFERENCE: 

Salem: AOP-EVAC-2 "Control Room Evacuation due to Fire in Control Room 
or Relay Room" 

000068K309 [3.9/4.4] 

000068K309 .. (KA's) 

ANSWER: 078 ·(1.00) 

a [1.00J 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: 
·salem: 
Salem: 

AOP-RHR-2 "Loss of RHR Cooling-RCS Level Below El. 101'" 
AOP-CONT-2 "Containment Closure on Loss of RHR" 
LP-RHR000-04 "RHR" E.O. 17 

000069K301 [3.8/4.2] 

000069K301 .. (KA's) 

ANSWER: 079 (1.00) 

d [1.00] 

REFERENCE: 

Salem: 2-EOP-FRHS-1 rev. 2 
Salem: LP-FRHSOl "EOP-FRHS01 11 E.O. 2.b pg. 10 

000074K302 [3.7/4.2] 

000074K302 .. (KA's) 

ANSWER: 080 (1. 00) 

b. [1.00] 
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REFERENCE: 

Salem: LP-FRCC-1, E.O. 2 

000074K302 [3.7/4.2] 

000074K302· •• (KA's) 

ANSWER: 081 (1.00) 

c. [1.00] 

REFERENCE: 

Salem: T/S 3.4.9 Basis 
Salem: LP-RXVESS-01 "Rx Vessel and Internals" E.O. 12.c. 

000076G004 [2.1/3.7] 

000076G004 .. (KA 1 s) 

ANSWER: 082 (1. 00) 

a. [1.00) 
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REFERENCE: 

Salem: EOP background document for E-0 

000007K106 [3.7/4.1] 

000007K106 .. (KA's) 

ANSWER: 083 (1.00) 

d [1.00] 

REFERENCE: 

Salem: LP-LOCATA-00 "LOCA Transients" E.O. 2, pg. 14 

000008K301 [3.7/4.4] 

000008K301 .. (KA's) 

ANSWER: 084 (1.00) 

b [1.00] 
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REFERENCE: 

Salem: 
Salem: 

AOP-RCS-1 "Partial Loss of Reactor Coolant" Entry Conditions 
ARP-OHA-C41/42 "CFCU LK DET HI" 

Salem: 
Salem: 
Salem: 

LP-RCS000-03 "Reactor Coolant System" E.O. 12.e. 
LP-CONTMT-00 "Containment & Support Sys." 
SP(O) 4.4.7.2.d RSC-Water Inventory Balance 

000009A211 [3.8/4.1) 

000009A211 .. (KA's) 

ANSWER: 085 (1.00) 

b [1.00) 

REFERENCE: 

Salem: 
Salem: 

AOP-RHR-2 Figure 3 "Loss of RHR Cooling-RCS Level below El. 101'" 
LP-RHR000-04 "RHR" E. 0. 17 

Give Charts 

000025G012 [3.3/3.5) 

000025G012 .. (KA's) 

ANSWER: 086 (1.00) 

b. [l.00) 



SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: T/S 6.7.1.; 2.1.2 
Salem: LP 

000027G002 (2.6/3.3] 

000027G002 .. (KA's) 

ANSWER: 087 {1.00) 

d (1.00] 

REFERENCE: 

Salem: AOP-NIS-3 Malfunction of a Source Range" 
Salem: T/S 3.3.1 

000032K301 (3.2/3.6] 

000032K301 .. (KA's) 

ANSWER: 088 (1.00) 

c [1.00] 

REFERENCE: 

Salem: SD-20 "Excore Nis" 
Salem: LP-ENI-05 "Excore Nis" E.O. 27.a 

000033A202 [3.3/3.6] 

000033A202 .. (KA's) 
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ANSWER: 089 (1. 00) 

b [1.00] 

REFERENCE: 

Salem: T/S 3.3.1 

000033K302 [3.6/3.9] 

000033K3 02. •• (KA's) 

ANSWER: 090 (1.00) 

b [1.00] 

REFERENCE: 

Salem: AOP-CN-1 "Loss of Feedwater Pump" 

000054A203 [4.0/4.2] 

000054A203 •• (KA's) 

ANSWER: 091 (1.00) 

c. [1.00] 



----------------

SENIOR REACTOR OPERATOR 

REFERENCE: 

Salem: LP-FRHS~l, terminal objective 1 

000054G011 (3.4/3.3] 

000054G011 .. (KA's) 

ANSWER: 092 (1. 00) 

a. [ 1. 00] 

REFERENCE: 

Salem: LP-FRHSOl-01 "EOP-FRHSOln E.O. 2.e pg. 18 
Salem: 2-EOP-FRHS-5 

000054K102 (3.6/4.2] 

000054K102 .. (KA's) 

ANSWER: 093 (1.00) 

a. [1.00] 

REFERENCE: 

Salem: LP-FRHS-1 E.O. 2 

000054K304 [4.4/4.6] 

000054K304 .. (KA's) 

Page 



SENIOR REACTOR OPERATOR 

ANSWER: 094 (1. 00) 

a [1.00J 

REFERENCE: 

Salem: SD-42 "Electrical Distribution" · 

000058A203 [3.5/3.9] 

000058A203 .. (KA's) 

ANSWER: 095 (1.00) 

d [1.00] 

REFERENCE: 

Salem: 
Salem: 

LP-WASGJl~S-02 "Waste Gas System" E. 0. 2 
P&ID 205337 A8763 sht. 1 

000060K202 [2.7/3.1] 

000060K202 .. (KA's) 

ANSWER: 096 (1.00) 

a [1.00] 

REFERENCE: 

Salem: AOP-RAD-3 "Process Radiation Monitoring System Alarm" 

000060K302 [3.3/3.5] 

000060K302 .. (KA's) 
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SENIOR REACTOR OPERATOR 

ANSWER: 097 {1.00) 

c. [1.00] 

REFERENCE: 

' 

Salem: AOP-CA-1 "Complete Loss of Control Air" 

000065A208 [2.9/3.3] 

000065A208 .. (KA's) 

ANSWER: 098 {1.00) 

b [1.00] 

REFERENCE: 

Salem: 
Salem: 

SD-45 "I&C Failure Analysis" pg. 65-67 
LP-ICG-01 11 I&C Failure Analysis" E.O. 1.4 

000028A212 [3.1/3.5] 

000028A212 .. (KA's) 

ANSWER: 099 {1.00) 

c [1.00] 
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REFERENCE: 

Salem: Fuel Handling Procedure No. III-11 "Unanticipated Water Level 
Decrease" Immediate Actions 

Salem: LP-R0-05 "Refueling Operation" E.O. 28 

000036A104 [3.1/3.7) 

000036A104 •• (KA's) 

ANSWER: 100 (1.00) 

b [1.00) 

REFERENCE: 

Salem: LP-EOP-LOPA "Loss of All AC Power and Restoration" E.O. 3.b. 
Salem: WOG ECA ,O.O Background Document 

000056K302 [4.4/4.7] 

000056K302 .. (KA's) 

(********** END OF EXAMINATION **********) 



TEST CROSS REFERENCE Page 1 

S R 0 E x a m p WR Re a c t o r 

o r g a n i z e d by O u e s t i o n N u m b e r 

QUESTION VALUE REFERENCE 

001 1. 00 9000001 
002 1. 00 9000002 
003 1. 00 9000003 
004 1.00 9000004 
005 1.00 9000005 
006 1. 00 9000006 
007 1. 00 9000007 
008 1.00 9000008 
009 1. 00 9000009 
010 .1. 00 9000010 
011 1. 00 9000011 
012 1.00 9000012 
013 1.00 9000013 
014 1. 00 9000014 
015 1. 00 9000015 
016 1. 00 9000016 
017 1.00 9000017 
018 1. 00 9000018 
019 1.00 9000019 
020 1. 00 9000020 
021 1. 00 9000021 
022 1.00 9000022 
023 1.00 9000023 
024 1. 00 . 9000024 
025 1. 00 9000025 
026 1. 00 9000026 
027 1.00 9000027 
028 1. 00 9000028 
029 1. 00 9000029 
030 1. 00 9000030 
031 1. 00 9000031 
032 1. 00 9000032 
033 1.00 9000033 
034 1. 00 9000034 
035 1.00 9000035 
036 1. 00 9000036 
037 1. 00 9000037 
038 1.00 9000038 
039 1. 00 9000039 
040 1. 00 9000040 
041 1.00 9000041 
042 1. 00 9000042 
043 1.00 9000043 
044 1. 00 9000044 
045 1. 00 9000045 
046 1.00 9000046 
047 1. 00 9000047 
048 1.00 9000048 
049 1.00 9000049 



TEST CROSS REFERENCE Page 2 

s R 0 E x a m PW R R e a c t o r 

o r g a n i z e d b y O u e s t i o n N u m b e r 

QUESTION VALUE REFERENCE 

050 1. 00 9000050 
051 1.00 9000051 
052 1.00 9000052 
053 1. 00 9000053 
054 1. 00 9000054 
055 1. 00 9000055 
056 1. 00 9000056 
057 1.00 9000057 
058 1. 00 9000058 
059 1. 00 9000059 
060 1. 00 9000060 
061 1. 00 9000061 
062 1. 00 9000062 
063 1.00 9000063 
064 1. 00 9000064 
065 1. 00 9000065 
066 1.00 9000066 
067 1. 00 9000067 
068 LOO 9000068 
069 1. 00 9000069 
070 1.00 9000070 
071 1. 00 9000071 
072 1.00 9000072 
073 1. 00 9000073 
074 1. 00 9000074 
075 1.00 9000075 
076 1. 00 9000076 
077 1.00 9000077 
078 1. 00 9000078 
079 1.00 9000079 
080 1. 00 9000080 
081 1. 00 9000081 
082 1. 00 9000082 
083 1.00 9000083 
084 1. 00 9000084 
085 1. 00 9000085 
086 1.00 9000086 
087 1.00 9000087 
088 1. 00 9000088 
089 1. 00 9000089 
090 1.00 9000090 
091 1. 00 9000091 
092 1. 00 9000092 
093 1. 00 9000093 
094 1. 00 9000094 
095 1.00 9000095 
096 1. 00 9000096 
097 1.00 9000097 
098 1.00 9000098 
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S R 0 E x a m P W R R e a c t o r 

o r g a n i z e d b y O u e s t i o n Number-

QUESTION VALUE REFERENCE 

099 1. 00 9000099 
100 1. 00 9000100 

------
100.00 
------
------
100.00 
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S R 0 E x a m PW R R e a c t o r 

o r g a n i z e d b y K A .G r o u p 

PLANT WIDE GENERICS 

QUESTION VALUE KA 

002 1. 00 194001Al,01 
001 1.00 194001A101 
003 1. 00 194001A102 
004 1. 00 194001A103 
005 1. 00 194001A104 
006 1. 00 194001A108 
008 1. 00 194001All6 
009 1. 00 194001All6 
007 1. 00 194001A116 
010 1. 00 194001K101 
011 1. 00 194001K102 
012 1. 00 194001K102 
013 1. 00 194001K103 
014 1. 00 194001K101 
015 1. 00 194001K105 
016 1. 00 194001Kll5 
017 1. 00 194001Kll6 

------
PWG Total 17.00 

PLANT SYSTEMS 

Group I 

QUESTION VALUE KA 

018 1. 00 001000K403 
019 1. 00 001000K506 
020 1.00 003000A401 
021 1. 00 004000A207 
022 1. 00 014000A203 
023 1.00 015000A101 
024 1.00 015000G005 
025 1. 00 015000K407 
026 1.00 017020K601 
027 1. 00 022000A101 
028 1.00 022000G005 
029 1. 00 026000K402 
030 1.00 059000K302 
031 1. 00 061000G011 
032 1. 00 061000K404 
033 1. 00 061000K501 



TEST CROSS REFERENCE 

S R 0 E x a m PW R R e a c t o r 

o r g a n i z e d b y KA G r o u p 

PLANT SYSTEMS 

Group I 

PS-I 

QUESTION 

034 
035 
036 

Total 

Group II . 

QUESTION 

037 
038 
039 
040 
041 
042 
043 
044 
045 
046 
047 
048 
049 
050 
051 
052 
053 

PS-II Total 

Group III 

QUESTION 

054 
055 
056 
057 

PS-III Total 

PS Total 

VALUE 

1.00 
1.00 
1. 00 

19.00 

VALUE 

1. 00 
1. 00 
1. 00 
1.00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1.00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

------
17.00 

VALUE 

1. 00 
1. 00 
1. 00 
1. 00 

------
4.00 

------
------

40.00 

068000A302 
071000A424 
072000K104 

KA 

Ob2000G005 
002000K403 
006000G006 
006030K601 
012000K402 
012000K501 
016000K107 
029000G005 
033000A203 
033000K405 
034000G005 
035010K109 
062000K201 
062000K403 
073000K301 
073000K503 
086000G005 

KA 

005000K307 
008000K102 
041020A102 
045050K403 

Page 5 
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S R 0 E x a m p w R R e a c t o r 

o r q a n i z e d b y K A G r 0 u p 

EMERGENCY PLANT EVO.LUTIONS 

Group I 

QUESTION VALUE KA 

058 1. 00 000001A103 
059 1. 00 000001G012 
060 1. 00 000003G004 
061 1.00 000003K102 
062 1. 00 000005A203 
063 1. 00 OOOOllKlOl 
064 1. 00 000015A208 
065 1. 00 000024K301 
066 1. 00 000026A107 
067 1. 00 000029K312 
068 1. 00 000029K3l2 
069 1. 00 000040A109 
070 1. 00 000051A202 
071 1. 00 000055A204 
072 1. 00 000057A214 
073 1. 00 000057A219 
074 1. 00 000057G003 
075 1. 00 000067A210 
076 1. 00 000068A101 
077 1. 00 000068K309 
078 1. 00 000069K301 
079 1. 00 000074K302 
080 LOO 000074K302 
081 1. 00 000076G004 

------
EPE-I Total 24.00 

Group II 

QUESTION VALUE KA 

082 1. 00 000007K106 
083 1. 00 000008K301 
084 1. 00 000009A211 
085 1. 00 000025G012 
086 1. 00 000027G002 
087 1. 00 000032K301 
088 1. 00 000033A202 
089 1. 00 000033K302 
090 1. 00 000054A203 
091 1. 00 000054G011 
092 1. 00 000054K102 
093 1. 00 000054K304 
094 1. 00 000058A203 
095 1. 00 000060K202 
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S R 0 E x a m PW R R e a c t o r 

o r g a n i z e d b y KA G r o u p 

EMERGENCY PLANT EVOLUTIONS 

Group II 

QUESTION VALUE KA 

096 1. 00 000060K3'02 
097 1. 00 000065A208 

------
EPE-II Total 16.00 

Group III 

QUESTION VALUE KA 

098 1. 00 000028A212 
099 1. 00 000036A104 
100 1. 00 000056K302 

------
EPE-III Total 3.00 

------
------

EPE Total 43.00 
------
------
------

Test Total 100.00 



EQUATION SHEET 
f - ma 

w - mg 

E - mCJ 

!\E l/2mv 2 -
PE - mgh 
w - v6P 

tiE - 9316m 

Q - me 6T 
p 

·o - UA6T 

Pwr - wt m 

p - p lOSUJl(tl 
0 

p - p et/T 
0 

SUR - 26.06/T 

T - 1.44 DT 

).. p 

SUR • 26 eff 

-
t3 - p 

v -. s/t 

a - v t + l/2a t 
2 

0 

a - ( ';' t - v 
0 

) /t 

v - v + at t 0 

w - 9/t 

Q - m 6h 

T • ( 1 •IP) + [ ( ~ - P) /)... t t P] 

T • 1·/ (p - ~) 

p • (IC.ft-1)/K•ft • t:.ic.ft/l\.•tt . -
p • [ 1 /TK. tt ] + [ '3/( l + A• tt T) ] 

P • I+V/(3 x 1010
) 

I: • Na 

LMTD • 
ln t:.T 2 /6T

1 

WATER PARAMETERS 
l gal. - 8.345 lbm 
1 gar· - 3.78 liters 
1 ft - 7.48 gal. 
Density - 62.4 lb~/ft 3 

Density • 1 gm/cm · 
Heat of vaporization - 970 Btu/lbm 
Heat of fusion - 144 Btu/lbm 
1 Atm - 14.7 psi - 29.9 i~. Hg 
l ft. H2 0 - 0.4335 lbf/in 

RO Exam Answers(2)PgJ8 

Cycle efficiency-Net Work (out) 
Energy (in} 

A - AN 

~ - ln 2/t112 • 0.693/t112 

( tl I 2 ) ( tb ) 

t 112 (eff) •,-----------
, ( tl / l + tb ) 

I • I e-t1: 
0 

I • I 10-z/TVL 
0 

TVL • 1. 3/µ 

HVX.. • 0.693/µ 

SCR - 5/(1 - IC•tt) 

CRZ - S/( 1 - ic. t t z ) 

M • 1/(1 - IC•tt) • CR1 /CR0 

M • ( l - ic. ft ) 
0
/(1 - K. ft ) 1 

SDM • (1 - IC•tt)/IC•tt 

1 • l x io- 5 seconds 

A•tt • 0.1 seconds- 1 

I1d1 • I2d2 

I1d\ • I2d22 

. . 2 
R/hr - (0.5 Cf)/d (meters) 
R/hr • 6 CE/d (feet) 
MISCELLANEOUS CONVE~SIONS 
l Curie - 3.7 x 10 1 dps . 
1 kg • 2.21 lbm 
1 hp - 2.54 x 10 3 BTU/hr 
1 Mw - 3.41 x 10 6 Btu/hr 
1 Btu • 778 ft-lbf 
1 inch - 2.54 cm 
°F - (9/5°C) + 32 
°C • 5/9 (°F - 32 



ATTACHMENT 5 

PSE&G COMMENTS ON REPLACEMENT EXAM AND · 
NRC RESPONSE TO FACILITY COMMENTS 

Facility Comments on Initial Written Examination 

·and 

NRC Response to Facility Comments 

Facility Comment: SRO Question: 01 

The key is incorrect. The correct answer is Item b. See 
Attachment 1. Item a. fits the definition of an 
implementing procedure, for which OTSCs are allowed. 
Although it is unlikely that an OTSC would be made to an 
EDP, it is not specifically excluded. NC.NA-AP.ZZ-0032(Q) 
(pg. 17) does not list OTSC as a Method for changing Station 
Administrative Procedures. Item b. is the correct answer 
per the stated reference. 

J NRC Response: Comment accepted. The answer key will be changed accordingly. 

Facility Comment: SRO Question: 31 

The key answer is incorrect. The correct answer is 
Item a. See Attachment 2. The key term is 11 be in Hot 
Standby. 11 

NRC Response: Comment accepted. The answer key will be changed accordingly. 

1 



ATTACHMENT 6 

SIMULATOR FIDELITY REPORT 

Simulator Fidelity Report 

Facility Licensee: Salem Nuclear Generating Station, Unit Nos. 1 and 2 

Facility Docket No.: 50-272/311 

Operating Tests Administered from: June 25 - 26, 1991 

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 which may be used in 
future evaluations. No licensee action is required in response to these 
observations. 

During the conduct of the simulator portion of the operating tests, the 
following item was observed: 

1. During a OBA LOCA with a loss of offsite power, 28 diesel generator 
tripping after five minutes, and 21 RHR Pump tripped, the RHR FLOW 
remained at 1600 gpm. This is an incorrect system response to these 
conditions. The licensee has submitted a Discrepancy Report to resolve 
this item by September 1991. 


