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SUMMARY: Seven “eactor Operator (RO) and eight Senior Reactor Operator (SRO)
candidates were examined during this period; four RO and six SRO candidates
received their licenses. Three of the RO's failed the written exam, two of
those three also failed the simulator and oral exams; one SRO failed the

written exam and one SRO failed the simulator and oral exams.
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REPORT DETAILS

TYPE OF EXAMS: Replacement
EXAM RESULTS:

RO
Pass/Fail Pass/Fail

Written Exam 4/3 7/1

Oral Exam 5/2 7/1

Simulator Exam 5/2 7/1

Overall 4/3 6/2

1. CHIEF EXAMINER AT SITE: D. F. Johnson (NRC)

2. OTHER EXAMINERS: R. M. Keller (NRC)
. G. Ruscitto (NRC)

. Dudley (NRC)

. Norris (NRC)




2.

1. Summary of generic deficiencies noted on simulator/oral exams:

a.

a.

Candidates were unable to perform a simple heat balance on a heat
exchanger, nor were they able to locate all of the necessary
parameters when prompted.

Candidates were not aware of the sources of radiation for the RCS
both shutdown and at 100% power; they were not aware of the relative
magnitude for radiation levels on spent fuel; they were not aware of
the potential problem associated with the incore nuclear detectors.

Several deficiencies relate to the Candidates use of the EOPs:

(1.) When transitioning to a new procedure, the Desk Operator (RO)
would repeat the same verification steps and wait for a response
from the Board Operator (RO) rather than realize that it had
Just been verified and would not change (Example: "Verify
reactor tripped")

(2.) When transitioning to a new procedure, the Desk Operator did
not always ensure that the Shift Supervisor (SRO) verified the
kickout paraumeter.

(3.) When obviously in the wrong procedure, the Shift Supervisors
were slow to stop and rediagnose the situation.

During the simulator examinations, when equipment was reported as

not functioning properly, the Control Room personnel would simply
accept the report and not question why the equipment was malfunction=
ing.

Summary of generic deficiencies noted from grading of written exams:

SRO Exam

. Questio;. 5.05.a - Candidates did not know the reasons for the
differences in requirements for performance of an Inverse Count
Rate Ratio (ICRR) calculation for rod withdrawal and boron
dilution.

. Question 7.09 - AOP-ELEC procedures do not include all of the
Technical Specification sections wyich are applicable to the
failure of electrical buses. (Examples: AQP-ELEC-VIB-C,
Appendix 1 and AOP-ELEC-125v-C, Appendix 1 are incomplete).

. Question 8.07 - Candidates were unable to icantify the proper
type of tagout to be used for maintenance activities.

. Question 8.11 - Candidates were unable tou properly classify

events when provided with the E-Plan Classification Guide.



b.

RO Exam

. Question 1.08 - Candidates were unable to determine the system
flow and operating pressure when running centrifugal pumps in
parallel with a positive displacement pump.

. Question 1.13 - Candidates were unable to calculate the new
steady state values for Tavg and S/G pressure after closure of
one Main Steam Isolation Valve.

. Question 3.0.6.a - Candidates were unable to list the Control
Room indications for the failure of the high voltage power
supply to a power range detector.

. Question 4.03 - Candidates were unfamiliar with the length of
time an On-the-Spot change is valid for; they were also
unfamiliar with the approval requirements.

Personnel present at Exit Interview:

NRC Personnel

0
B
T

. F. Johnson, Lead Reactor Engineer (Examiner)
. $. Norris, Reactor Engineer (Examiner)
. J. Kenny, Senior Resident Inspector

Facility Personnel

D
A
R
J.
J
p
J

. Hanson - Manager, Nuclear Training

. Thompson - General Manager, Nuclear Services

. Schaeffer - Assistant Manager, Operations Training
Gueller - Operations Manager, Salem

. K. Lloyd = Principal Training Supervisor

. J. Landers - Principal Training Supervisor

. M. Zupko, Jr. - General Manager, Salem Operations

Summary of NRC Comments made at exit interview:

Preliminary results on oral/simulator exams:

One Senior Reactor Operator = marginal on oral

One Reactor Operator - marginal on oral and simulator
One Reactor Operator - failed oral and simulator

Salem has only two shutdown initial conditions (ICs) for the
simulator, nefther of which was functional for this exam. This must
be corrected prior to the next scheduled examination.



€. Generic weaknesses (details are contained within the report)

(1) sources of radiation

(2) simple heat balance calculations

(3) slow to rediagnose when obviously following wrong emergency
procedure.

5. Summary of facility comments and commitments made at exit interview:

a. Facility agreed to correct the problem of no shutdown ICs prior to
the next scheduled requalification training (February, 1986)

6. Changes made to Written Exam during examination review:
a. SRO Exam
See Attachments 3 and 4
b. RO Exam (all changes to answer key)
1.01.b changed to:
"Core exit TCs = stable or decreasing
RCS hot leg temperature - stable or decreasing
S/G pressure - stable or decreasing
RCS cold leg temperature - saturation temperature for $/G
pressure
1.12.d(b) Changed to "Feedwater heater outlet"
2.09.9 Changed to "FC (MS 169 and 171)"

3.10.b Deleted "Emergency stop pushbutton"
Added "Backup differential"

Attachments:

1. Written Examination and Answer Key (RO)

2. Written Examination and Answer Key (SR0)

3. Facility Comments on SRO Written Exam

4. NRC Resolution of Facility Comments on SRO Exam
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U, S. NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: SALEM 182

REACTOR TYPE: FWR-WECY

DATE ADMINISTERED:! 35/11/19

EXAMINER: NORRIS, E. S,

APFPLICANT:

INSTRUCTIONS 70 APPLICANT:

Use separate paper for the answers. HWrite answers an one side only.
Staple question sheet on top of the answer sheets. Foints for each
question are indicated in parentheses after the question. The passing
grade requires at.least 70% in each category and a final grade of at
least B0XZ. Examination papers will be picked wp six (&) hours after
the examination starts,

% OF
CATEGORY % OF APPLICANT'S CATEGORY
VALUE  TOTAL SCORE VALUE CATEGORY
it A e A A R 1. PRINCIFLES OF NUCLEAR FOWER
PLANT OFERATION, THERMODYNAMICS.,
HEAT TRANSFER AND FLUID FLOMW
| 4
it i A S LN 2. PLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS
5 v A, e R T N 3. INSTRUMENTS AND CONTROLS
(SNEO BDeO® 4, PROCEDURES - NORMAL, AENORMAL s
EMERGENCY AND RADIOLOGICAL
CONTROL
100,00 100.00 TOTALS
FINAL GRADE %

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

-~ - -

AFPPLICANT'S SIGNATURE



1. FPRINCIFLES OF NUCLEAR FOWER PLANT OFERATION, FAGE 2

T~~~ —— -~ —— - —-——

THERMODYNAMICS» HEAT TRANSFER AND FLUID FLOW

QUESTION 1.01 (2.50)
a8, Describe how Thermal Driving Head (TDH) causes natural
circulation. [0.501]
b. What indications are used to determine 1f natural circulation is
occuring? £1.00]
c+ While performing a natural circulation cooldown without RVLIS,
pressurizer level rapidly increases, What is the MOST probable
cause? [1.00]
QUESTION 1.02 (2,50}
The reactor is at 15X powers equilibrium Xenon and Samariums boron

concentration is 1200 ppmy» EOLs Control EBank C rods are at 200 steps.

Using Figures 1.1 to 1.8} "

What will be the final boron concentration if power 1s raised to 100%»

ARO»

steady state conditions? State which figure you use as applicable.

State all assumptions and show all work,.

QUESTION 1,03 ( +7%)
Moderator temperature coefficient becomes MORE negative from EOL to

EOL PRIMARILY because of (choose ONE)!
28+ Decrease in number of thermal neutrons available for absorption

in the moderator.

b+ Increase in resonance escape probability per degree change in
moderator temperature.

¢, Decrease in thermal vtilization factor per degree change in
moderator temperature,

ds Increase 1n rod worth due to fuel burnout.

QUESTION 1.04 ( +75)

Doppler coefficient becomes MORE negative from EOL to EOL because of!

3
b
Co
d,

(choose ONE)

Increase in effective fuel temperature.
Production of Pu-24C.,

Clad creep and fuel pellet swell,
Overlapping of resonant peaks.

(xxxxx CATEGORY 01 CONTINUED ON NEXT PAGE xxxxx)



1. FPRINCIFLES OF NUCLEAR POWER PLANT OFPERATION, FAGE 3

THERMODYNAMICS,» HEAT TRANSFER AND FLUID FLOW

QUESTION 1.05 ( +75)

Control rod worth is GREATEST at (choose ONE)!
a, Low boron concentration.

b. High boron concentration.

¢+ Low moderator temperature.

d. High moderator temperature,.

QUESTION 1.06 (1.00)
Differential boron worth becomes MORE negative over core life because

there 1s _____________ competition among boron atoms for thermal
(more/less)
neuvtronsy therefore each boron atom is worth ’

- —— -

» (more/less)

QUESTION 1.07 (1.,00)

3. MWhat is the MAJOR reason for ensuring sufficient Net Positive
Suction Head (NFSH)?

b+ Does the required NFSH increasey decreaser or remain the same if
the speed of the pump increases?

QUESTION 1,08 (2.50)
Refer to Figure 1.9!

If all three pumps are runningr what will be the total system
flow (gpm) and operating pressure (psig)? Show your work.,

QUESTION 1.09 (2,50)
a8, List the production and removal reactions of Xenon and
Samarium, £1,501
b+ Provide TWO reasons for Xenon contributing nore negative
reactivity at full power than does Samarium. £1.00]

(xxxxx CATEGORY 01 CONTINUED ON NEXT PAGE xxxxx)
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1. PRINCIFLES OF NUCLEAR FOWER FLANT OPERATION» FAGE 4

-~ —————— - —————————————— -~

THERMODYNAMICS» HEAT TRANSFER AND FLUID FLOMW

- —————— - ———————————————— - =

QUESTION 1.10 (2.00)

Figure 1.10 1s a sketch of Xenon concentration vs. time.

Using Figures 1.11 & 1.12 as referencer» sketch the approximate power
history that would be associated with this Xenon concentration plot.
Use the same form provided. Assume that all power changes are made
as STEP changes.

QUESTION 1.11 (3.25)

The reactor is critical at 2x10E-? ampsi 150 seconds later power is
observed to be 7%10E-8 amps.

3. HWhat is the Startup Rate (SUR)? [0.75]

b, Given a delayed neutron fraction of 6x10E-3 and an average delayed
neutron life of 12.7 secondsy how much reactivity was added for
the SUR in part a7 1,501

cs What would be the power level 1f the SUR 1n part *a" continued into
the power range? Explain. A NUMERICAL ANSWER IS NOT REQUYRED. [1.00]

QUESTION 1.12 (3.00)

Consider each of the following sets of conditions separately and
determine whether each 1s subcooleds saturateds or superheated and
by how much?

a8, 2235 psig & 610 F 0,501
bs 1100 psia & 435 F £0.501
cs 25.95 in Hg vac., & 128.7 F £0.501]
d. At what three locations in the plant would you expect to find

the conditions described in parts as by & ¢ above? £1.,501]

(xxxxx CATEGORY 01 CONTINUED ON NEXT FAGE xxxxx)




1+ FPR.NCIFLES OF NUCLEAR FO
THERMODYNAMICS,» HEAT TRA

QUESTION 1.13 (2.50)

The plant is at a steady st
initial conditions when one
Isolation Valves goes shut
Calculate the final steady
Assume no operator actions
auvtomaticy» and rod control
show all work,
Initial conditions! Tavg =
Tstm =
Core D

Turbine power

Tavg in the affected lo
Steam Generator pressur
Tavg in the non-affecte
Steam Generator pressur

(XXX

WER FLANT OFPERATION,
NSFER AND FLUID FLOW

ate power level of 33X with the below
of the Steam Generator Main Steam

due to the Train B dump valve failing.
state values for the listed parameters.

no reactor trip» turbine controls 1in

in manuwual, State all assumptions and

555 F
538 F
elta T =

op

e 1n the affected loop

d loops

e 1n the non-affected loops

END OF CATEGORY 01 x»xxxx)




AND EMERGENCY SYSTEMS

FPLANT

QUESTION

T l N

Aproximat

thus 1¢ i (

thr’

STION
What
How

What

xxxxx CATEGORY 02 CONTINUED




£1.001

£0.291

[0.501]

£1.001

£3.5)

£0.51

2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 7
QUESTION 2,05 (1.75)

a8, HWhat limitations are placed on plant operations if one or more
Steam Generator code safety valves is declared inoperable? WHY?

b. How many code safeties can be declared inoperable and still be
allowed power operation?

€+ HWhy are the code safeties considered *...the only reliable means
of heat removal*?

QUESTION 2,06 (1.50)

a, List the normaly alternater and emergency sources of water
available to the auxiliary feed system.

b, What is the power supply for the motor driven auxiliary
feeduwater pumps?

QUESTION 2.07 (4,50)

a, Complete the drawing of the containment spray system using
Figure 2.2 1Include all major componentsy valves (valve numbers
not required)y sources of waters and detectors.

bs. HWhat would be the affect on the containment atmosphere if the
Spray Addition Tank contents were NOT injected?

€. MWhat auto signals will initiate containment spray?

Include setpoints and logic.

(xxxxx CATEGORY 02 CONTINUED ON NEXT PAGE xxxxx)

[0.5]



2, FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 8

- -~ - ——— - ——— -

QUESTION 2.08 (3.00)

Answer the following questions regarding the Steam Dump electro-pneumatic
control system with either (A) always true, (B) sometime true and sometime
falser or (C) always false. Assume no malfunctions exist unless specified.
If answer (B) is choseny briefly explain why.

@+ The control air which acts on the steam dump valve diaphragm
passes through the positioner and three solenoid valves. £1.001

b+ The logic signal which tells the steam dump valve when to open
and how much to open passes through the I/F converter. [1,001]

€+ HWhen in the steam pressure mode of operation above the low-low Tave
setpointy 3 simultaneous failure of both turbine impulse pressure
channels (low) will cause steam dump actuation. [1.00]

QUESTION 2.09 (1.75)

How do the control valves in the below systems fail on a2 loss of
Control Air?
(i.e. fail open» fail closer or no affect) Consider each separately.
a, CVUCS letdown flow
b+ RCP seal flow
=& RHR
d, AFW alternate water sources
e, PFPressurizer power operated relief valves
f+« Reactor Coolant Drain Tank
3+ Main Steam Isolation Valves

QUESTION 2,10 (2.50)

Unit 2 at Salem has three emergency diesel generatorss each supplying
its own 41460 volt vital bus. List S loads on Bus 2A and S5 loads on
Bus 2C. (NOTE! two pumps for the same system are considered one
load)

(xxxxx END OF CATEGORY 02 xxxxx)




3, INSTRUMENTS AND CONTROLS FAGE

—————————— -~ ———— -

QUESTION 3.01 (3.00)

List the interlocks and/or auvtomatic cortrol featuresy if any,
associated with the below listed valves (refer to Figqure 3.,1)}

a. 2cv277 e. 2Cv18

b. 2CV4 f. 2cv3as

c. 2CV7 ‘ 3. 28J2

d. 2CV21 he 2CV71
QUESTION 3.02 (2.50)

List the conditions that will automatically initiate the following ESF
signals. Include setpoints and logic as apropriate.

a. Safety Injection ('S*)
0+ Phase B Containment Isolation (°EJ)

QUESTION 3.03 (3.00)

a. Explain how and why indicated pressurizer level will change due

to 2 leaking reference leg on a pressurizer level transmitter, [1,00]

be Explain how and why indicated pressurizer level wild change due

to a3 steam leak inside containment. £1.00]

c+ The pressurizer master level control channel provides inputs to

three CONTROL functions. List two of them. [1.001

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE xxxxx)



3. INSTRUMENTS AND CONTROLS FAGE 10

QUESTION 3.04 (1.00)
What is the significance of the following two alarms?
a. FRod Control Urgent Failure
b, Rod Control Non-Urgent Failure

QUESTION 3.0S5 (2.50)

a8+, HWill the Overtemperature Delta T and the Overpower Delta T
setpoints increasey decreases or not change for each of the
below conditions? Consider each separately. [1.50]

1. Tavg increases
2+ PFressure increases
3. NA41 upper detector fails high

b. Justify your answers for part 3.2 above. £1.00]

QUESTION 3.06 (3.,50)
The plant is operating at 100% load and you are the EBoard Operator!

8. MHWhat indications would YOU have if the high voltage power supply
was lost to ONE of the power range detectors (both uvpper and
lower)? f1.801

b. MWhat actions must be taken to continue power operation? (1,001

c. MWith one channel out-of-service alreadyr may surveillance be
performed on a second channel while at power? Explain. (0,701

(xxxxx CATEGORY 03 CONTINUED ON NEXT PAGE »xxxx)



3. INSTRUMENTS AND CONTROLS FAGE 11

QUESTION 3.07 (2.00)
For the below Process Radiation Monitoring Systemss list!
purpose

protection on alarmr» 1f any
type of detector wsed (Geiger-Mueller» scintillations 10n chamber)

8+ Steam Generator Blowdown Liquid Monitors

bs Letdown Line Monitors

QUESTION 3.08 (2.00)

The reactor is at 75% powers CED 1s at 176 steps. For each of the
below conditions» determine rod direction and speed.
Consider each case separately

a+. EBank Selector Switch (BESS) in Autoy Tavg = 564 Fy Tref = 565 F

b. EBESS in Autor Tavg = 564 Fy Tref = 560 F

c., BSS in Manualy, RAISE pushbutton depressedy FPT-505 fails low

d. ESS in Manuals, RAISE pushbutton depressedr FR-NI41 upper fails high

QUESTION 3.0°9 (3.00)

Salem's Tavg progrem 1s a3 compromise between two extremesi that 1s»
a constant Tavg program and a constant steam pressure Tstim) program.

This compromise minimizes three disadvantages cof the constant programs -
what are these three disadvantages?

(NOTE: one of the disadvantages is due to the constant Tavg programs
the other two are due to the constant steam pressure program)

QUESTION 3.10 (2.50)
8+ What two avtomatic signals will start the diesel generators? 1,001
bs MWhat will trip the diesel generators when they are operating 1in
the emergency mode? £1.50]

(xxxxx END OF CATEGORY 03 xxxxx)



4., PROCEDURES - NORMAL» AENORMAL,» EMERGENCY AND PAGE 12

- —————————————— - —————

QUESTION 4,01 (2.2%9)

List the nine major IMMEDIATE actions required by EOF-Trip-1
*Reactor Trip or Safety Injection®

QUESTION 4.02 (3.00)

In order to maintain the plant at 100% powers work must be performed inside
the containment in 2 radiation field of B850 mrem/hr gammasr 30 mrad/hr
thermal newtrons 20 mrad/hr fast neutrons, and 200 mrad/hr beta. The
maintenance man selected is 29 years old and has 3 life time exposure
through iast quarter of 53 REM on his NRC Form 43 additionallys he has
accumulated 0.5 REM this quarter.

a8+ Assuming the man wears the appropriate protective clothings how long
may he work in this area without exceeding his 10CFR limits?
Show 2ll work. [2.001]

bs During 2 declared emergency» this individual volunteers to enter
a8 high radiation area and perform work necessary to prevent further
effluent release. In accordance with the Station Proceduressy what

is his maximum 3llowed whole body exposure? [0.50]
c. Whose auwthorization is needed in part b, £0.501
QUESTION 4,03 (1.,50)

Answer the following with respect to AFP-3y *Document Control Program®:
a+. How long 1s an On-The-Spot change valid for? [0.501]
b. Who must approve an On-The-Spot change prior to implementation? [0.501]

€+ MWho must approve the On-The-Spot change after i1mplementation?
When must this aprovel be accomplished by? [0.50]

(xxxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxxx)




4. FROCEDURES - NORMALs AENORMAL» EMERGENCY AND FAGE 13

- ——— - ————— - -

QUESTION 4.04 (3.50)
a+. List the bases for the below statement out of IOP-3, "Hot
Standby to Minimum Load*? [2.501

*Hithin fifteen minutes prior to criticalitys verify RCS
Tavg to be greater than or equal to S41 F°*

b+ Ifsy during power operations Tavg drops below 541 Fy» what action(s)
must be taken as per the Technical Specifications? [1.001]

QUESTION 4.05 (2.,40)

Answer the following in accordance with IOF-2y *Cold Shutdown to Hot
Standby*?

a. Below 250 Fy at least one RHR pump or one RCP must be in operation.

Why? (List 2 reasons) L 1,202
b+, RHR must be isolated from the RCS before temperature reaches 350F

or pressure reaches 375 psig. MWhy? (List a reason for each) £1.20]
QUESTION 4,06 (2,00)

As a certified reactor operators assigned to a2 shift as an extra persony
you are required to perform the second verification of a valve
alignment on the Auxiliary Feedwater Fump #21.

as May both the first and second verification be performed together?[0.50]

by, How is the position of a manual valve verified? [1.50]

(xxxxx CATEGCORY 04 CONTINUED ON NEXT PAGE xxxxx)




4. PROCEDURES - NORMAL, AENORMAL», EMERGENCY AND PAGE 14
" TRADIOLOGICAL CONTROL 7777
QUESTION 4,07 (3.00)

In accordance with EI-4.,10, *Control Room Evacuation®s part of the
immediate actions i1s to station personnel at variows locations within
the plant to operate equipment or to monitor indications. For the
following equipment, state WHERE personnel must g3o!

3. Fressurizer heater control
by Auxiliary feedwater tank level indication
c+ Charging pump start/stop control
d, Steam generator level indication
e, Main steam stop valve control
QUESTION 4,08 (2.40)

Indicate at what power level each of the below hapens!

3+ Enter Mode 1 (power operation)

b. F-7 permissive

c. P-2 permissiwve -

d. Intermediate range rod stop g

e, FPower range lo range hi level trip

f. F-B permissive
QUESTION 4.09 (2.20)

8. MWhat i1s the basis for the limit on Axial Flux Difference (AFD)

per the Technical Specifications? [1.00]

bs Given the below information and assuming that it is 0800, 19 Nov 85,

at what time (include date) will i1t be permissible to raise power

greater than 50%? Gtate 2ll assumptions and show 3ll work. [1.201
Time Time
(leave (return

Date band) band) Power

19 Nov 85 0716 0800 45%

19 Nov 85 0325 0359 657%

18 Nov B85 1802 1830 80%

(xxxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxxx)




4, FPROCEDURES - NORMALs AENORMAL» EMERGENCY AND FPAGE 15
~ T TRADIOLOGICAL CONTROL 777777777
QUESTION 4.10 (2.75)

Answer the following in accordance with OP-II-3.,3.8 *Rapid Boration®

a. What are the preferred and alternate sources of water? [0.50]
b. Flow is to be greater than ________ Jpm. [0.751
ce. If only one boric acid pump is availabler how long will you have

to rapid borate for the following! £1.501

Show your work and state your assumptions
(1) two rods stuck fully out

(2) an unexpected cooldown of 50 F while shutdown

(xxxxx END OF CATEGORY 04 xxxxx)
(xxxxxxxxxxxxx END OF EXAMINATION XXXXXXXXEXXXEXE)



1 curie = 3.7 x 10*° dps

1 gal = 3.78 liters

1 in = 2.54 com

1 yr=2.15 x 107 sec

1 MW = 3.41 x 10° BTU/HR

Equations

SUR = — 269

L* + (B-p) 1t

Cl(l-Kl) = C2 (1-K2)

p = po 10 SU" (t)

Po et/t

seconds

Conversions
1 kg =2.2 1bs
1 gm/cm® = 62.4 1bs/ft3
1 ft3 = 7.48 gal
1 gal = 8.3453 1bm

1 in Hg = 2-837psia

0.49; pra




1 (g iie

&

REJCTOR POWER

YCLE

C

]

SALEM
POWER DEFECT Vs.

Y/

133430 d¥3M0d4d WHIO0L

(wod)

{4 il Y
s dldh) d3ted 301°434
;™ S WWDW L DO “d Sl ~J~J~i M0 WD A WLn NN & & 3o b 25, Fit ot 5ot ot s e
s \I.,nUnJLr‘LJInUQ:.Lxwﬂlﬂﬂ.ﬂuq,rac@ga_».C:anrnfwln._ﬁncrL.uUE RO LN L s~
o Tt e —— ——p—— B S S B S S s s S — o
e o G- .ILM.IU, L‘ﬁ.r.‘,lo.?ll!. |olﬂ.ﬁ.1...v|¢||v
e —— . e ey o o e e e S G e e e
-t | o S e i — g e - ‘Mh A bt pef —gm —
A wIOIITIIvIHaIQ.L ~— —e— e e e o ‘.?bT.;OH.'A —— g
LJ . S Sy +—+ — e —d e e p— 4 - —p—— + oo
- e o o o o o e e e e e e o L e e P e S e e o e e 2
g | 3 & - ¢ V) e ; x s G GNP S (N G S S e | e s *—— -
& 4 * D G ¢ ’ = i - |¢|lTul“ — — vT?l!m 'H' Avulrn
- — e . e b e e sl - -
_— v.I‘OI‘IIoIOI"&lN:uO’.&'.’Tlol B S SRS Amm S s ey Sn S S SR SIS SR S S ¢
| S G S S S S S ————— e Y GHG U S S I D SEED S S S s
| IW'O'T"I'QI!o|,+ et —— t . -4 D R S T S S g - -
— —— — . +— 4 - b I;T’o.'rllv!*».oln —_———
- — - ) S Smme ama 4 - . Bt R ces S S e SR S T S e G
- — . e e e |H e e e e s R .
K< J'w'olllll»?'ollv T - mr .-AIW w + R T { + ——y
- <+ Aia’l' —— g — ¢ v L (RS GE G S S S e +
. ey D S SN SRS U S S SR ¢ : e s e s e o +
., — - oo o— 4 et —d —pp TH!IA +
< o) — - —t— et - . D GEES S ant cann SRR SR SR S S S S + ,
\ | - - Jesionls ko'y‘olw o - + . s S WS NS GG P GH -, (— — . 2 .
r’« Y D G G Sy S IS SOND (D G S S S SIS S S S . — ] S G S S— ,W’TL&
- . S SIS SENE S S S — — e e (IR G G . G S e e e R S e
Vo - et rl..-l.vluo’o...llv.-”b!fn ——y lol'»l?«l.n.ml S - .
| el -~ +— - e ey o e e e . L e e S g ane® S — B S +
N . e T SEES G S s e T S SN SIS & u.ur-.c!ul\,|. Ho -
- 10 SR S GU S G SIS S S S T S S S e (T S S (g ) e BT S P +
D R S SRS SIS SR S e cunn Do S ST SR SR SR GRS SN - D T e e S
. | S TS s R S S N G SN S S a s L e G GRS S50 (N S S S S— e wil .
N | SR T S (RS SRR G e e cunn o S ) S S GRS SN SRS SN S SR e S S S S ke ST
- | S S S o S S S S S S . — lkl.lmn.Hf nw|.w,!? uo',..\.vtLv-\.Vr.
o e e ¢ + : o S mg) S g S T SR T
4/ } B S - e i, D S e S g oy S S P o >
N s s S e o o e =
74 e e D e e e e S — e et P, O G e TSN R e,
= —— r'rinfl:o'bulollyc,?‘ﬁ e l#tu - o\w R it S S lw
Fa\ | S S aman By B SEn S S SIS SRR SR SH G GHI S . I.y-% | s e S T.Lv'&IWO
> 2 p——t— ———t—oy —— “l —p i —p b G g P RO SR S S rH
| S S R e S — e e S - pt— ‘I‘%lolw* n&ll*llo A g e e 4
s —————t e b P g sy SRS o SEERY S U SR VNI S S " b= »
. - ) < , - s -
- — ’" -+ - o s # s by e
-t —— > > - - -~ ~ 4
- ~ — = ~— t
(o] ' at. - > - -
. - E - - ad
i ) e . . -
< 3 =4 L ” -
-+ >
o - =
L - - -
-u T gt
L u(.(,ur L. o ——4- = » N«v
\ y = = ~
tuddoo2t = 3= A
{ , - Tl
> o 2z
\Ji — - < -
il - > -
iA._ wddpog > =
< \"hr i
P - — -4 - et
. - = -
e >
-~ »
> wddpogEz
£
o
-
= 3 - -
L —
2 s - o
e .
- - - :
s 4 =
% 2ddoof
.
-
dd o= e~
-




2

IE & &=

Y
1

fori 1

L Sfcad

i",l

6

CYCLE

]

TECH ENG

SHLEM

INTEGRAL RGD WORTH vs. POSITION IN OVERLAP

PREPHFED E

— L —
el 1081471 A g Yt 1oy Ira 0l I 1~ U I
1 A )
d All o ALIVY qh.. O O~ \D N MO MO 4N NN NN O NN
£ N 8 il rt ool ol sl o) 5l et 4 ™ WM~ O NI ™M Oy O o~ gaiwe
h
Sl i e LA - T SR e IV B T TN T e e 2. ad A a2L 4 1 S L
2 & ey & o= o P .
W o P, 085t == S — . i gt c o O O O O0C OO0 ©O09
e On Pale B e DN & ORE ..t..w, o n REso & e . cd ~“O OO O NS M —~O
-y B on & & Bn S 25 S5 5 & 00 150 00 0 S0 0 B e B o Tt £ G B s e e et B - | B SR e S Wy S L W 5= 3.2 i
= .V.fw.ﬁ b o -4 L LI L1t u.,T I 1045 I fthq = R ...WLHT, - 37 E
e YR o oy | O - [ ) 5 B Sy i o g 46 6 g ¥ o, i e e p & R B G O - | - — Lvﬂ ool
— 4t TR b S {411t b ~& w.r %.‘ - T - + v
{55 W A 4 e ] 0 o o g SR o o 5 8 8 e St 1 go) &
n o s ¢ ; b 4 : 4 e s.luv — ~4=y ~4 -4 - "H»A S PN B mor [ =Y Sy SIS S S S . R - .
. . 4=~ - ——t + - - |.»L|»| -4 Mn - e vd =y o o - . |+Ar.'l¢|?|f+»lélr . - * :
rl< -+t + + - H N t nl — e wu!&DLllv| ljrv - 4 ul ivaflmlT S O o w & YOS DT - e e 9 | 3 - 8
SRS EN G & ¥ W o v A . - - i j ! 3
I S 4B (S Sh S &b &y & - e vlwaT»Ho!no, DU o e ,;L.‘Wr - { o ”mnu*n ) - + mm_N o G
— o — b el e s b i ety . & s At et oyt — . e e S S A gl o o moumre " —4 FE e
41 1 =
——g ey B e e L S S S R e e o o " 4 N W G g S 4 — q bbb e " - 0 —td b = .
le:&lIHIINIIAT&lOIv 4 L o s ¢ S S Sy ) N TG A I . TSR o *YHI& T S Y b b ——t - <
vl'.lbl&»b#?*lwlllolv.vlv‘vlr o cne e ol B B S0 S B R S S SN O GHN SRIER O 6 & 1 0 0 e g 58 e ¢ + —— . ﬂ
— .o R SR o e e L S SNS  GN GN G0 S S il wxr:b» D S A (0 A O e (B - -
ISP ED St e SR - P G B0 U R 9 S B 0 S 58 o - dotobod chad 1= S atnded - — :
+ + | S A0S s 3 - —4 o iyt . L ek e R S S = - . .—
- Pttty o o #.T;l’&l | b 3 : 8 a3  ? =
-t O G S0 G e 0 ‘ + $dd~ 43 b e +-
e bttt . L-L‘?‘.T.Llf..l?Ln’-tvoLl 44 - —t s | B W
B R T G e St T SR SR O —p e rnpnd - — . - " pe
e 5 o o o o B e o e e 0 3 0 o ] o o e e o 0 ++1 085
! +-+ —r— e o L e et ST S S S bt J 5 - 4
! —4—e SEE ST SEERGR Dt e ‘ R R S Sy S SR S § o b g e b —— . S |
=SSN oiTIL-?ﬁIlY;*&le\lnwl + e o eN G E S I e bt b bbbk bbb L + q b 29
‘Ltooiol7 e o o S S S e o + D ) O S b b S 0 0 S G 0 3 - - = 1 = e L oy
s e s e T e 4 - + ‘ S GO ORF O G .. - = 2 - I g . l b 1 14 o
t‘lIlﬁHHHu‘HN“ﬂlo-? e g .|h - $-—q = |H1Tw- S o SR ¢ o lTWn e bt . &
e SR T ] Hyo. ! + U g - h oah ] a5 0 s - - : e $ ) 4
(Ilbl!?r?»l?.&lltﬁlf#&.»nw'w: b - } 3.3 i - Bt ) - L O@r —
L i gy 08 = - “E - M o
——t " i o z o piaaca s + m
- + .. - + b b - maw
o o . o o + 2
+ T + s ' Tv T . + Qﬂ_m ™
.3
- . LA R I T 1.Hv».| - 4 =
” 1= - G [ .
+ - o 3 —— - ——t— vL.lr.L”I d - Qsoh -
+ voa o
. - Hvl
- 2Bl
D S S
e
.. X
, . gpel
i 4 s . m
i IW = g, o QQM— O
- t -4 1—+ 4-- . ot - + 3
iUdg  } S
4 Ko 8o
e -~ .
+ 8os |
: HE 2as!
- dodclod .
T 1= » ﬁ
b ‘e " ¥
- b = . 8¢l
=
t g gesl
:
- i -
L -~
- i o g —4 2002
. - bk e +4 —
- .
@p1e
‘= geee
-
-
: . +4.1J00¢E2

e S — - - A—



SALEM 1 CYCLE 6 FIGURE 1.3
EQUILIBRIUM XENON REACTIVITY vs REACTOR POWER
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SALEM 1 CYCLE 6 FIGURE 1.4
XENON WORTH VS TIME RFTER TRIP FROM
EQUILIBRIUNM CONDITIONS FOR
25%,50%,75%, 100% powers
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Figure 1.y
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Xenon Controlled Reactivity (PCM)
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