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Summary
Examinations on March 20 - 22, and 27 - 29, 1984,

Written and oral examinations were administered to nine ROs, eight upgrade
SROs, and one instructor certification SRO. Four upgrade SROs, one instructor
certification SRO, and six ROs passed these examinations. Al]l others failed.
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ANO 2 EXAM REPORT

Report Details

9 Examination Results

SRO Candidates RO Candidates
Total Pass Fail % Tota) Pass Fail %
9 5 4 55 G 6 3 66

2. Examiners
S. L. McCrory (Chief Examiner), NRC

J. Smith, PNL
R. Clark, PNL

J. Boegel, PNL
This Examination Report is composed of the sections listed below.
A Examination Review Meeting Comment Resolution
B. Exit Meeting Minutes
C. Generic Comments
D. Examination Master Copy (SRO/RO Questions and Answers)
Performance results for individual candidates are not included in this report

because, as noted in the transmittal letter attached, examination reports are
placed in NRC's Public Document Room as a matter of course.



ANO 2 EXAM REPORT

Examination Review Meeting Comment Resolution

In general, editorial comments or changes made during the exam, the exam
review, or subsequent grading reviews are not addressed by this resolution
section. This section reflects resolution of substantive comments made during
the exam review. The modifications discussed below are included in the master
exam key which is provided elsewhere in this report as are all other changes
mentioned above but not discussed herein. The following personnei were
present for the exam review:

NRC UTILITY
S. McCrory J. Constantin
L. McClure
L. Taylor
G. Woolf
A. Elliot
COMMENTS
1. Q 1.9/5.9 The shape of part B of the curve is affected by Pu build up
and requires knowledge of burnable poisons which do not
exist in the present ANO 2 core.

Resp: "Pu build up" was added to the answer key for partial
credit. Considering the low point value and the broad
generic nature of the question, the full credit answer was
not modified.

2. Q2.1.4 The correct answer could also be a "cylinder-double actuated
air operated."

Resp: REJECT: The control lines are clearly marked to indicate
hydraulic operation.

3 Q0 2.1.8 The symbol could also be a butterfly valve.

Resp: REJECT: "Damper" is a correct description and is included in
the matching list.

4. Q 2.1.10 The symbol could also be a pressure reducing or control valve.

Resp: REJECT: Capillary lines are not normally used on pressure

reducing valves because of the small working force transmitted.




5. Q 2.2/6.2
Resp:

Pesp:

Reso:

. Q 2.3/6.3
Resp:

7. Q 2.4/6.4.c
Resp:

w0

. Q 2.4/6.4.A

Resp:

9. Q 2.6

Resp:

10. Q 2.11

Resp:

(a) Key shows bus voltages.
Voltages not required in the answer.

(b) Operators are not required to memorize breaker and
transformer numbers. Should delete the requirement from
the key.

REJECT: These components are labeled on their control
devices with the alpha-numeric designation and are
procedurally referred to in this manner. The grading
criteria was developed such that 80 percent of the question
value could be obtained if the network was completely
correct except for component numbers.

(c) Drawing too time consuming for a 6-hour exam.

REJECT: Drawings are considerably gquicker and easier ways
of soliciting indepth and detailed system knowledge than
essay responses.

HPSI shut off head is 1450 psi.

ACCEPT: Key modified.

DG prelube is not specifically for the turbo-charger.
ACCEPT: Key modified.

Engine heating system and Jacket cooling water pressure
switches are also correct.

REJECT: These are either passive or reactive to the
situation stated. The answer indicated in the key is the
only active force to achieve the desired result.

Drawing too time consuming and seismic boundaries are not
considered viable objectives of the operator training prog m.

See response #5 concerning drawings. The answer key was
modified to lower the incremental point value assigred to
seismic boundary identification. However, such knowiedge
is considered pertinent to an operator's understanding of
system survivability to casualties of a seismic nature.

Loss of ACW requires turbine shutdown due to loss of
cooling to lube oil, starter cooling, and "2 cooling.

ACCEPT: Key modified.



11. Q 3.1/6.1

Resp:
12. Q 3.3

Resp:
13. Q 3.5

Resp:

14, ( 3.8/6.6.A
Resp:
15. Q 4.2/7.2.8

Resp:

16. Q 4.2/7.2

Resp:

ESFAS actuation setpoints are different.
ACCEPT: Key modified.

Safety channels have 3 agetectors/channel. The source range
has more than two range scale indications.

ACCEPT: Key modified.

Proportional heaters to "minimum’ vice "off." Additional
symptoms will result from the conditions

ACCEPT: Key modified. Symptoms were evaluated using the
key as a basic guide. If a question existed about a
particular response, plant reference material was reviewed
to confirm the response.

Key incorrect concerning SUBCS operation.
ACCEPT: Key modified.

The approved procedure states that void formation in the
RV head may be detected by observance of pressurizer
anomalies such as rapid increase in pressurizer level
while depressurizing or a rapid decrease in pressurizer
level while increasing pressure,

There is no plausible situation whereby void formation
would first be detected as a result of pressurizing and
observing an outsurge from the pressurizer. This is a
primary indication of initial void collapse or
compression. This will be graded as an incorrect response
to the problem stated on future exams.

Procedure 2203.13 indicates that a void is collapsed as
soon as the outsurge from the pressurizer stops during
repressurization.

During a rapid repressurization, this premise would be true
only if both charging and letdown are secured. However,
the end point may not be achievable before reaching

safety relief setpoints. Repressurization alone is
insufficient to collapse a void in the RV head.

Further, pressurizer level behavior as a result of
repressurization only is inadequate indication or
confirmation of complete void collapse. The wording of

the question was sufficiently nonspecific to allow credit
for responding per the indications of Procedure 2203.13.



17. Q 4.7/7.7

Resp:

18. Q 4.9/7.9

Resp:

19. Q 4.9/7.9

Resp:

20, 0 8.1/8.11
Resp:

Resp:

Procedure revision changed the immediate actions.

Part A became not appropriate as a result of the revision
to Procedure 2202.08. The question was graded based on the
responses to parts B and C only.

Reactivity balances are only performed by the nuclear
engineering department.

The question was not testing the specific ability to
perform a reactivity balance, but the ability to identify
reactivity changes resulting from changes to plant
conditions, which is a viable requirement of operators.
Using the reactivity balance forms orovides the fastest
and easiest means of determining the net reactivity change
which must be compensated by changing the Boron
concentration. The answer key identifies two methods of
addressing the problem.

Heatup/Critical ops curves and tables were needed to
answer the questions correctly.

The informaLion on these curves and tables (0P 2101.04)
did not apply to the correct answer.

(a) Too many assumpticns needed for conditions given.

INVALID: Of the eight question areas, only two required
any sort of an assumption. Q 8.11.C reqguired the
understanding that "loss of physical control of the
facility" includes the control room. Q 8.11.D requires
the reasonable and conservative assumption that radiation
release in the fuel building as a result of a fuel
handling accident will probably be of sufficient magnitude
to call an alert condition. A1l other questions have
specific answers per Procedure 1903.10 without any
assumptions needed.

(b) Procedure 1903.10 uses mostly offsite dose projections
for EAL criteria. Insufficient information was given to
determine offsite dose.

INVALID: The kev is based on specific criteria found in
Procedure 1903.10 which do not relate directly to offsite
dose projection. Several EAL criteria will result in NO
offsite dose.




21.

22.

23.

24,

25.

Q8.2

Resp:

Q8.10

Resp:

General

Resp:

General

Resp:
General

Resp:

Trivial question. Operators should not be required to
know procedure numbering beyond the general series number.

Candidates routinely demonstrate an inability to locate or
identify procedures which address emergency situations.

An operator should, by virtue of training in procecures
and frequent review of emergency oriented procewures, be
able to go directly to the specific procedure series which
contains the one needed to address a particular problem.
The key was modified to give partial credit for correct
general series identification.

Control room instruments indicate CST level in percent.
Operators should not have to know tank capacities.

It is reasonable to expect operators to know the
capacities of major tanks related to safety as a part of
basic system knowledge. Partial credit was given where
candidates identified the Tech Spec limit as a “unction of
percent.

Tech Specs were asked on Special Tests section requiring
memorization..

INVALID: No questions were asked about Special Tests.
Question 8.8.A is the only one which may have been
interpreted to relate to Special Tests and specific
directions to i1gnore Special Tests were included in the
question.

Several questions require specific procedurz] response.
Many of these procedures have been revised.

ACCEPT: Key updated to the latest procedure revision.
The exam was too long and required too many drawings.

The exam was carefully reviewed as to its content and the
expected compietion time. Both were deemed to sat'-“y the
requirements of 10 CFR 55. The exam process is capable of
sampling only a small portion of the knowledge an operator
should have. It is necessary that the exam be as
comprehensive as possible within the constraints allowed.
Therefore, a written exam should be challenging both in
scope and length to adequately differentiate candidates

of less than acceptable knowledge levels.




ANO 2 EXAM REPORT

Exit Meeting Summary

At the conclusion of each week of the exam period, examiners met with
representatives of the plant staff to discuss the results of the
examinations. The following personnel were present for the exit interviews:

First Week

NRC Utility

S. McCrory Wewers
Vandergrift
Force
Constantin
Hargrove
McClure
Elliot

Wentz

R.
J.
*
J.
R.
L.
A.
g,

Mr. McCrory started the discussion by detailing the preliminary results of the
first week of oral examinations administered. There were 12 candidates, six
ROs, five SROs, and one Instructor Certification. Al]l were considered as clear
passes. It was noted that these results were still subject to final review by
the region.

Only one general comment of a generic nature was discussed with the facility
staff. There was evidence that the candidates were unfamiliar with the
expected magnitude of various plant parameters as a result of casualty type
transients.

There was some discussion concerning the recent change in the facility exam
review procedure. The staff indicated that they had not received a copy of
the Denton letter which described the changes to the review procedure. Mr.
McCrory offered to send the plant a copy of this letter by separate
correspondence.

Second Week

NRC Utility

J. Boegel (PNL) J. Levine
Wewers
Constantin
Hargrove

P < A ]

Mr. Boegel informed utility personnel that of the five candidates given oral
examinations, four were clear passes. He further indicated that he observed
no generic weaknesses during the examinations.



ANO 2 EXAM REPORT

Generic Comments

Curing the grading of the RO and SRO exams, areas of generic weakness were
identified based on the responses of the candidates to specific questions.
These subject areas are discussed below.

1.

In question 4.9/7.9.A most of the candidates demonstrated an inability to
either identity or deal with the reactivity changes resulting from the
combination of rod withdrawal and simultaneous power increase to a new
steady-state condition. Several candidates considered reactivity due to
rods only and ignored moderator temperature and doppler reactivity
effects. Others who identified the net reactivity change as positive
failed to realize that negative reactivity must be added to compensate,
so that ti:e boron concentration would increase.

In question 4.9/7.9.B most of the candidates demonstrated a lack of
understanding of the terms EFPD or EFPH. Several identified that 3 EFPH
remained before Tech Spec limits would be exceeded but failed to realize
that as long as power is less than 100 percent, it will take more than 3
hours to use up 3 EFPH. While most of the candidates knew that rod
motion was restricted to 10"/15 min. and that normal power increases were
limited to 10%/hr., few indicated awareness that normal power decreases
are limited to 30%/hr. or that Tech Specs impose a 5%/hr. limit on power
increase after operating below the short term rod insertion limits for
more than 4 hours.

In question 1.3/5.3 many candidates failec to realize that the DNBR
increased because the DNB or CHF 1imit was increased as a result of
increasing the pressure.

Several candidates missed the radiation exposure limits asked for in
question 4.3/7.3.A.

In question 4.5/7.5 most candidates indicated unfamiliarity with the
precautions of RPP 1622.010 for minimizing internal deposition of
radicactive materials as a result of decontamination efforts.

A chronic problem observed during grading of written exams is that
candidates fail to thoroughly read a question and as a result do not
answer some part of it. An unnecessary number of points were given up by
candidates on this exam because they overlooked an entire category of
information requested by the question. An example is a question which
asks the candidate to list and explain certain information. The
candidate will list the items requested but not have anything written for
explanation.

These areas should be regarded as potential areas for emphasis in the ANO II
training program. Because of the small sample size and the specificity of the
remarks this analysis does not necessarily indicate a problem with the
training program as a whole.
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ANS:

REF:

Pescribe and
the establish
plant conditi
reactor coola
pump running
coolant pumps

Cooldown duri

. ceoldown is contrelled during natural circulation.

explain the maier differences you would observe in
ment of natural circulation in the following two (<)
ons: (1) reactor trip caused by tripping of four (4)
nt pumps, and (2) reactor trip with reactor coolant
for ONE (1) hour and then tripping. The reacto
are not available after being tripped.

ng natural circulation is controlled by the steam

generator feed and steam rate. As steam and feed flow is 1ncreased

the rate of c

ooldown 1s increased.

A reactor trip caused by 4 RCPs trip requires that natural
circulation removes 5% to 7% of full power. A reactor trip followed

by reactor co
circulation r
7% will cause
faster setup

olant pump trip 1 hour later results in natural
emoving 1% to 3% of full power. The higher power 5% to

higher delta temperatures and flow rate causing
of natural circulation. The lower power 1% to 3% will

cause longer

setup times.

Basic thermo

dynamics CAF



Refer to Figure 1.2 for question 1.2 anc p IR

t 1.2 On Figure 1.2 indicate and identify the various heat transfer or boiling
regime regions. Identify peint A on the curve. (2.0,

ANS: See Figure 1.7

REF: AND Nuclear Fundamentals pge 190-194

]
|
|
I




HEAT FLUX ACROSS FUEL SURFACE

Departure from Nucleate Boiling Curve
Figure 92

(1) Region I - Single Phase Convection - Heat
transfer ability in this region is good.

(2) Region II - Nucleate Boiling - Heat transfer
ability in this region is grcotly improved, as can be seen
from the slope of the curve in this region. An incremental
increase in heat flux in Region II will result in less of a
AT increase than in Region I.

(3) DNB Point - Departure from Nucleate Boiling
or Critical Heat Flux (point & on curve). This point is
the threshold of the pertial {f.1m boiling region. It is
at this point where heat must be rcemoved by passing through

a larger stcam bubble format on the fuel red surface

= DNB
£ a b
S~—~ H<<;-—"i;;:;;;;;;
i0® \w
| ol p — T —es— I —s——— JU S
SINGLE -PHASE NUCLEATE | PARTIAL FILM BOILING
CONVECTION BOILING FILM
4 BOILING
10
103
10° o' 102 103 10
i R ol L “( AT (°F)
ol fiv poo
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Point ¥ (Figure 1.2) identifies initial plant conditions while cperatl
at power. RCS pressure is increased such that nucleate beiling is
completely suppressed

A. Hoyw and why is the DNBR affected: (1.0)
B. what happens to Fuel Clad surface temperature? Expla n. 1.9
ANS:

A DNER increases because the CHF was increased when pressure went

up. (Note: Plant conditions do not move farther from the DNB
point. The point is moved farther from plant conditions)

B. Using Q = UA (T - ¥ )
when pressure iSLQRcreagggEEQTgﬂppress nucleate boiling:

Q remains constant because it is a function of nuclear power.

A remains constant because the fuel rod does not compress
significantly due to pressure increase.

remaine conctant because thermal power is not

T
cReAgEator
U decreases due to the loss of nucleate boiling agitation

Therefore:

(3
T A must increase €& > to provide the necessary thermal head to
TS%OQQ the h.at generated in the fuel.

REF: ANO Nucleazr Fundamentals
Nuclear Encineering Handbook, Etherington, 1958, Section 9



Piot Xens (Xe) T« the foilowing reactor conditions., Assuw it r Tree

11v. (Show relative magnitude and curve shape-not absolute vailues) (¢

.‘,
initial

Power level 50% for 50 hrs.
Power level 100% for next 40 hrs.
Trip power level 0% for next € h»
Power Level 100% for next 52 hrs.
Power level 50% for next 50 hrs.

hrs ot p29 polnt 100 150 200
.1 pt if peak or dip relationships are incorrect

REF: Std Nuclear Theory




1.

£

-

Figure 1.5 A-D represent the flow-head characteristics of & fluic system

centaining a centrifugal pump. For parts A through D below draw the new

flow-hesd curves on Figures 1.5 A-D respectively.

A.

B.

ANS:
REF:

Power supply to the pump motor goes froo 60 HZ to 63 HZ.
A venturi type flow detecter is instal.ed in downstream piping.

k second identical pump is instalied in parallel with the existing
pump.

A second identical pump is installed in series and the system is
acid cleaned.

See figure 1.5

Std centrifugal pump laws
CAMERON Hydraulic Data, Ingersall - Rand 1977, Section 1
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1.€

For

(1 atmesphere

The

(oo o T o - e

ANS:
REF:

¥

guestions 1.6 and
=29, 92"
water in the condenser hotwell

hot

]

2

Std Thermo and Heat Transfer

subcooled.

(]
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- 3.5 psia
5.4 peia

NS D
W W* " Std Thermo and Heat Transfer

L A i v i e e o e et a4 o e A

W R T =L TR R RN SRR I RS R,

4

= BRI A




1f after operating in natural circulation for two (2) hours, a&n operatd

error (oversteaming) of the S/G causes a complete loss of natural

circulation flow, how will the following parameters change (INCREASE,
DECREASE, OF REMAIN THE SAME)? Briefly explain your answer. (Assume

no further operator action). (2.0)
A. Core Delta 1

B. Core the mocouple temperature

C Steam geierator pressure

D Steam generator level

ANS:

A. Increase (0.2) as boiling occurs in the core. Th (0.15) will

increase while Tc (0.15) remains relatively constant.

B. Increase (0.2) boiling in the core and a lesser means available to
remove the heat (0.3).

ool Decrease (0.2) less primary to secondary heat transfer (0.3).

D. Increase (0.2) less steam being drawn off as the RCS cools, with
constant auxiliary feed (0.3).

REF: Heat Transfer, Thermodynamics, and Fluid Flow, General Physics.



1.9 Explain briefly the basic reactivity chaenges responcible tor the chape of
the three (3) areas (A, B, and C) marked on Figure 1.9.

ANS:

A. b. ldup of Samariunm and other FF poisons (C.5 each)
B. d:pletion of burnable poisons (and Pu Build Up)

e fuei depletion

REF: Std Rx Theory/Plant Data Book

(1.

L



1.

1€

During & reactor startup, will the altue critical position be HIGHER,

LOWER, or the SAME AS the estimatec critical pesition calculated before

the following changes? EXPLAIN your cheices. (Consider each change

ceparately). {3.0)

The operator starts using main steam to warm the main turbine prios
to reaching criticality.

m

Actual boron concentration was 30 ppm higher than the value used for
figuring the ECP.

L. Startup was delayed 4 hours beyond the ECP time; a shutdown time of
sixteen (16) hours was used for the ECP.

D. The pressurizer pressure setpoints are all lowered by 50 psi prior
to criticality.

ANS:

A. ACP LOWER (.25) than ECP because the lowering of temperature will
insert positive reactivity resulting in criticality at a lower rod
height. (.5)

(Will accept SAME if RCP heating is identified as being sufficient to
over come heat loss for turbine warm-up).

B. ACP HIGHER (.25) than ECP because the higher boron concentration inserts
negative reactivity, resulting in a higher rod height. (.5)

C. ACP LOWER (.25) than ECP because xenon concentration will be decreasing
which inserts positive reactivity. (.5)

D. ACP slightly HIGHER (.25) than ECP because negative reactivity
inserted by the pressure coefficient. The moderator will be less
dense and result in a higher critical rod height. (.5) (Will accept
the SAME if change is considered neglible but recognized).

REF: C-E Reactor Theory



1.11 ¥What

“ - '

heppens to the moderator tempevature ceefficient as t

concentration is increased? Explain.

ANS: The negative temperature coefficient becomes less negative.

REF:

Az the moderator heat increases the expansion removes
core. This is a positive reactivity addition because
are absorbed. This also adds negative reactivity due
thermalization of peutrons

Std Reactor Theory

"y

L‘,
le
to

o

]

(0.25)

1 from the
neutrons
ess
(0.75)

(1.0)



.12

The buildup of Samarium end Plutonium after & reactor trip Cen, to sone
extent, lead to offsetting reactivity effects., Explain or show how each
i¢ PRODUCED and the REASON the reactivity effects can be offsettling.

ANS:

REF:

Fission produces Nd-14¢ which beta decays (1.7 hr.) to Pm-149 which
beta decays (53 hrs.) to Sm-149 [0.35]. U-23€ absorbs a neuvtron and
beta decays (23 mins) to Np-239 which beta decays (5% hre.) to
Pu-239 [0.35]. Pu-239 adds positive reactivity (due to high thermal
fission cross section) and Sm-149 adds negative reactivity [0.3f].

C-E Reactor Theory

(1.0)



the symbol. " gdes1ql
rect
1'__;2).-. A. Manually operated gale 1 Ve

Air actuated valve

> o

L Lhecy valve
2.~ b— D. Venturi
, & Orifice
k. Vacuum breaker
3 G. Temperature regulator
H. Spring loaded relief valve
: I. Back pressure regulator
4 E J. Pressure reducer
’ K. Motor operated ball valve
e Damper
5 M. Hydrauclically controlied valve
' N. Solenoid actuated valve
0. Stop-check valve
P. D/P level detector

. N IE" . . 3 ]
&

ANS: 1.K: 2.E; 3.t 4.M; 5.F; 6.0; 7.H; B.L: 9.1 0.6

REF: P&ID M-2200, 2201
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ANS:

REF:

Draw the electricel distribution showing &11 possible ways of energizin
120 VAC Vital Bus 2 RS 2. Include and identify by alphe - numeric
designatic.c al) busses, breakers (that cen be operated from the control
room), transformers, inverters and ultimate sources. (For offsite power
terminate at the switchyard connection) Tgnore possible tie-in with
Unit 1 and bus-linkage alterations

(&

See attached figure

ANO lesson plan AA-52002-007 and Figure 7.1, .5, .6, and 7

iip
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z;ﬁlﬁ 3 Lﬁn& the systes ard pressure &t which injection first begine for each
S ciplﬁ € of injecting water into the RCS.

dns t”: | 1450 peig

50 - 180 psig

= TR,

el = ,soo - 624 psig

i; © REF: 0P 2104.039, .040 lessor rlan AA-52002-004
o (Based on minimun suctic: pressure and DF during surveillance tests)

(1.5)




REF:

the cdiese e 1« tunctions n Colun A select the IRDIVIE
iliary system/components from Column E which MOST correct]
function. EXPLAIN vour choice

Column A

Ensures the diesel a Lube o0il heaters
started within 15 s¢conds
Pre-Lube Pum;
Serves as a backup speed
governor . Starting air receivers

Minimizes engine wear when r Starting air motors
manually starting
Centrifugal governor

Provides for easier engine
starting . Fuel o0il day tank

Water jacket cooling
pressure switches

Electro-hydraulic governor

3 [0.25] Insure reliability because each is capable of five
diesel starts (0.5).

5 [0.25] Takes overspeed control upon loss of electro-
hydraulic governor (0.5).

- ?-]

2 [0.25] Precoats engine bearings and parts with oil to
minimize friction and thus wear [0.5].

1 [0.25] Lube 0i1 heater makes the oil easier to pump
and allow better lubrication (C.5).

AND 2 lesson plan AA-52002-016




ny

ANS:

REF:

Shketch 8 one Tipe diagren of the e avrgency
source(s) of water to the steam generators.

from the

feetiater syster :
Include pumpe, maior control

valves, and interfaces with other plant systems. Indicate which velves
and pumps would be actuated on an ETAS. (Valve numbers are not

reguired)
See Grawing

AN 2 PEID %-2204

(3.0)
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locat of the primary ster ¢ ections te th
ahbive { provide define, st relat ve
each ac many times as appropriate)

Che 3 . (Ch

Letdown (LTDN)

Safety

'
> .

Injection/Shutdown Cuolina Injection (SIS)

Pt s rene
VOO 1 11Q UCL1C W oUL )

Pressurizer Surge Line (PZR)
Pressurizer Spray Line (SPRAY)

ANS:

REF:

ey attached

ANO 2 lesson plan AA-52002-001, Figure 1.2



YWENC < AUX SPRAY
GQUENCH 1 i
TANK PZR ; o KTt o
( } ead
!
ROT
' SPRAY
SAMPLE [Q_' VALVES
ZS_ CHARGING
2P32A ‘ 2P32C
LETODOWN
"~
ROT
KDT .._)\ spC sSpDe
G ST - O
SIS SIS
__STEAM | _ [ steam
GENERATOR | T RX | GENERATOR
PE24A ‘ itk
ROT - i, OO
P S —————
’ SIS SIS
ROT _,__/ | o
RCP | RCP
tp3z | } 20320

CHARGING SAMPLE

RCS ONE-LINE DIACGRAM

REACTOR COOLANT SYSTEM

LP TITLE

FIGURE 1.2 i

REACTOR COOLANT SYSTEM



2

Choose fron the list be low the aulor

the

[ ow SUan T o + 20

AN

REF:

emergency diesel generatove whict

Engine Overspeed

Generator Anti-Motorincg
Engine Lube 017
Generator Differential Current

Pressure Loy

AND 2 lesson plan AA-52002-01€

pe

Q
7

rm



interlocks must be satisfied before normal starting of & RLF (i

B. why must RCS temperature be >500°F before starting the fourth ACP? (1.0)

A. HP 1ift pump discharge pressure >400 PSI and CCw flow to the RCF
>240 gpm.

B. To prevent 1ifting the core assembly as a result of hydraulic force
imported %y the coolant. (Density below 500°F is sufficient tc 1ift
core assembly w/four pumps running).

REF: RCS OP 2103.06
SAR



The vadiation monitoring syst
subsystems. Name ther and de

em provided for ARD Z consiste of two ()
scribe their primary objectives. ('

Area Rad Monitoring Sys: alert local and CR personnel to abnormal
rac levels in order to control exposure and release potential. Ares
foniters provided to supplement personnel and ares radistic
monitoring provisions of plant health physics progran.

Process Rad Mon Sys: Processing monitoring provides means for
monitoring containment atmosphere, ventilations exhause from spaces
containing components for recirc. of hypothetical LOCA flushes and
all other gaseous anc liquid effluent paths where radionuclides
could be released to enviornment.

ANO lesson plan AA-52002-018 Pg 1.



REF:

Falee
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shuldown OrY & power
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EOF 2202.13 pg 2
F&ID M-2211

The ACWS coele the TG
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reduction.

(accept

H. cooling
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lube 011 cooling oy
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5 3.1/6.1

;

U RERS

iyt A% Instruments ard Controls

List five (5) actuation signals generated by the Engineered Safety

Feature Actuation System. For each, indicate the parameter(s) and

setprint value{s) which initiate the signal.
Any five, see attached sheet
- AND 2 jesscn plan AA-52002-013 Table 13.2

(4.0)

e e e



V00 I 1313453

TABLL 3.3-4
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENIATION TRIP VALUES

% ALLOWABLE
FUCT LONAL AT TRIP SLIPOINT VALUES

: I, SAFETY INJECTION (SIAS)

2 a Manual (Trip Buttons) Not Applicable Not Applicable
3 u.  Lontainment Pressure - High < 18.4 psia < 19.024 psia

¢. Pressurizer Pressure - Low > 1266 psia (1) 2 1212.757 psia (1)

2. COWTAINMENT SPRAY (CSAS)

a. Manual (Trip Buttons) Not Applicable Not Applicable
L.  Containment Pressure -- High-lhgh < 23.3 psia < 23.624 psia
3. COMTALHMENT ISOLATION (cmﬁ)
a.  Manual {Trip Buttons) Not Applicable Not Applicable
i L.  Containment Pressure - ligh < 18.4 psia < 19.024 psia

8 j 5 /L/L ‘-(‘/W'ﬁf/‘
s 3% ;a_'(»/ao/ Foreuic .

:’ - 3 e 'ZP/"IW’V/’

Wiite Arew Bhon onk Zotoet o Aaug;ao4;bn/‘
‘7/'/7 ATl agoerim //,( b oanipnde

Prgrou haye! ,Zbyd'"

3.1 /6.1 k<y

{ h) A:
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TABLE 3.3-4 (Continued)
L“.Q‘!‘ﬁ&f.“_.ikﬂll FEATURE ACTUAT 1R SYSTEM TSI RUMLRTATION TRIP_VALUES

| ALLOWABLE
FUNCTLONAL UNIT TRIP VALUE ~ VALUES _
§.  EMERGENCY | LEDWATER (EFAS)

a. Manual (trip guttons) Not Appl icable Not Appltcable

L. Steaw Generator (AsB) Level-low . 46.71 (3) ;_45.8\\1 (3)

c. Steam Generator AP-High (SG-A ~ <G-8) < 90 psi < 99.344 psi

4. Steam Generator aP-High (SG-8 - SG-A) 9% psh < 99,344 psi

e. Stean Generator (A&B) pressure - LOW . 751 puia (2) . 729.613 psia (2)

(1) Value may be decreased uanual\y. to a minhwum of - 100 psia, during a p\dnucd reduction in prensuuizcr
pressure, pruvided the wmargin petween the pressurizvr pressure and this value 18 wa intained at - 200 psiy
Lthe setpoint shall be increased automa}ica\\y as prcsuurizer pressure 15 increased until the teip set
puint i, reached. Trip may be manually pypassed below 400 psias bypass shall be autumatiuul\y vemoved

whenever prcssuriler pressure is > 500 psia.

(2) Value way be decreased manually during @ planned reduction in cteam yenerator pressure, prov ided Lthe
warygin petween the stean generator pressure and this value 15 maintained at < 200 psis the setpuint
shall be increased autouatically as steaw generator pressure is increased until the Lrip getpoint 15

reached.

(3) = of Lhe distancé petween steam generator upper and lower level jns trument nozzles.

(4) Inverst time relay set value, not a trip value. The zero voltage trip will occur in 0.75 ¢ 0.075
Leconds.

3.1 //ﬁh | At;/



d
. 3.2 Wnat are four (4) of five (5) core operating limite monitored b} (OLSS (2.0}
s
4 ANS: any four (4)
1 Peak Linear Heat Rate (LF) (0.5 each)
e Margin te DNE (DNER Marg n)
- N Total Core power
4, Azimuthal tilt
5 Axial Shape Index
REF: ANO 2 1&C OP 2105.13 pg 2
Tech Specs 3.2.1, 3.2.3, 3.2.4, 3.2.7
|
)

R T T T




The excore nuc

List them, the type, and

e3xr Instrumentat i ETSLE ¢ te
guantity of detectors each uses, and lhe

prinicple purpose and range of

Can R

¢4t

reec (3) subs)y

ANS:
Name Startup Control Safety
(0.3) (0.3) (0.3)
#letectors 2/ch 4 total 1/ch 2 total 3/ch 12 total
(0.3) (0.3) (0.3)
Type Fission Fission Fission
(0.3) (0.3) (0.3)
0.1 > 10°CPS or e
Range 0"” zga 1% * 125% log 2x10 * 200% or
oW 200% or 0% linear 1% * 200%
(0.3) (0.3) (0.3)
Purpose SUR/power level input for Rx  power input to PPS
below C/S range Reg SYS
(0.3) (0.3) (0.3)

REF: ANO 2 lesson plan AA-52002-014




turbine trip by closing all turbine steam velves (selm

& np 4 e, $iivbyte -
L {10) signals to the turbine trij

required).

‘LO,“. é-‘-» t‘-.

1) Overspeed (1107 of rated speed)

<) Backup overspecd trip (112% of rated speed).
3) Low vacuum ( 5 psia)

4) Excescive thrust bearing wear (<13 psig)
5) Reactor trip

6) Generator lockout trip

7) #anual trip from Control Room

8) Excessive vibration (>14 mls.)

9) Manual trip at turbine

10) High exhaust hood temperature (>225°F)
11) MSR high level

12) Loss of stator coolant

13) Low hydraulic fluid pressure (<1100 psi)
14) Loss of both speed signals.

15) Low bearings oil pressure (<13 psi)

16) Shaft pump discharge pressure low (<105 psi)
17) Loss of DC to EH controller

18) 500 KV breaker 5130/5134 failure

19) Computer trip of turbine

REF: ANC 2 lesson plan AA-52002-009 pgs 13-14

ints not



tat

(32

hesu the pressure Channel 1nput on survice to Lhe press zer cont

system (PPCS) failed high. Describe controlled component response tc

thie failure and five alarms or indications in the control ro

symptomstic of this failure.

(A t Response: Spray valves full oper 33)
Proportional htrs. to minimum (0.33)
B/U htrs. de-energized (0.33)

Symptoms: Pzr. Press. Hi-Lo alarm (5/7 € 0.2 ea)

REF:

Spray valves full open
Proportional heaters to minimum
B/U htrs off w/press >2220 psi

Pzr Press Lo Pretrip alarm
SIAS received
Rx trip on low pressure

ANO 2 RCS OP 2103.05



3.6 :Ch'elose fvom the 1ist beiow the main conmtrol room indicalion most
‘appropriate to confirm rod insertion after an automatic reactor trip. (0.5)

CE/ Rod Bottom ddghte-dddemdsated lower electrical limit

£ro trip path actuated alarm

Cik group indications reading zero

g.;?f"@?‘

A
pas . ANO 2 EP 2202.04

Fozctor trip breaker TCB 1 switchgear trip alarm




REF

with the CLA control system in automalsc sequentis! (AS), bow Cé

power be reduced fron 100% to 80% without producing CEA motion? (0.%)
wWnat inputs and calculations does the Reactor Regulating System (RRS)

¢ to produce & CEA motion demand signal? (1.%8)
kecuce reactor power by decreasing steam demand [U.25] and at the

came time reduce Tave by borating [0.25].

7.6. 1st stage press, is used to calculate Tref and T.G. power. Th
and Tc are used to calculate Tavg. A rate of power change error is
calculated from T.G. power and reactor power. A temperature error
is calculatec from Tref and Tavg. The errors are combined to
produce CEA motion demand. (.3 per sentence.)

ANO 2 lesson plan AA-52002-034



ANS:

REF:

nHovw wouid the >team L
power? Rod Control in Aut

Whzt signals determine this response’

How would the SDBLS respond differently 1if:
A reactor trip caused the turbine trig

Z. Circ water were lost at the time of the turbine

(Discuss only initial system response - within first

The steam dump and bypass valves would Quick gEen to
load temperature and pressure in the RCS and SGs.

Low steam flow (rapid large drop in flow)(.5)or high
(rapid large rise) generate the Q.0. signal. (.5)

y&si

I é i ( L1¢ ten (SDEC
respond to a turbine trip (without a reactor tr-

~) while at

trip?

minute).

establish no

pressure

3. A reactor trip blocks the Q.0. signal to 2 up stream and

1 downsteam dump valves.

2. A1l valves receive Q.0. initially. As condenser vacuum
decreases the bypass valves will shut Teaving only the

dump valves open.

ANO 2 lesson plan AA-52002-011

Ve
100%
(1.0)
(1.0)

(1.5)
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ANS:

REF:

the unit at ¢ poweir , & Sl¢ generator tubs eck cdevelo; whic!
Iy escalates to 110 gpm in less than five (5) minutes.

Exr:1ain what available instrumentation will enahle the operator tc
cornfirm the emergency i¢ a tube failure rather than a primary leat

the containment (1

Explain the instrument response which enables the operator to

determine the affected steam generato (1.C
S/G Tube Rupture Leak to Containment

Sample Monitor Containment Monitors

Vacuum Pump DISCH Monitor Containment Press

Steam Line Monitor Sump Level

(Steam/Feed Mismatch too small) Containment Temp
Containment Humidity

Steam Line Monitor or Blowdown line
EFW feed demand signal

EP 2202.06, 2202.23



ANS:

REF:

How would the foilowing indications be affected (INCREASE, DECREASE OF N
CHANGE ) by the associated condition change listed below? Consider each

indication separately and EXPLAIN your answer. £3: 03
INDICATION CONDITION CHANGE
Nuclear Wide Range Cold leg temperature incre-ses 50
Instrument degrees F at constant true nuclear
power.

Differential pressure transmitter
reference leg temperature
increases 10 degrees F. (No change
in actual steam flow)

Pressurizer level

Control steam flow signal
increases (No change in acutal
steam flow)

Steam Generator level

Increase [0.5] Increased neutron leakage to detector [0.5]

Increase [0.5] reduced density of water in reference leg decreases
differential pressure signal resulting in an apparent increase in
level [0.5)

Increase [0.5] feed flow would increase to attempt to match the
steam flow until the level error signal overrides the mismatch and
reduces flow. (Final leve! is slightly higher than initial)

(accept NO CHANGE if ansve says level control only looks at
feed flow-steam flow misma'ch rate which rapidly decays away on a
step change followed by a constant mismatch).

ALB Standard Reactor The:c -y and Fluid Mechanics
C ANO 2 lesson plan AA-57102-015




ANS:

REF:

-~ Koy Abnoreisl, Emergency, @ Kadiologicsl €ontrg
Refer to Figure 4.1 for th questic
What are the recuired immediate actions if ti & z¢
£ no fo b W ¢ Gas St Te i i y

What further immediate actions are reguired if the situation

& . ol d = ad 4 & nd 658 5
GECY &0¢ tec the ndicatyon at pc . &

wWhy is the mixture at peint 3 impossible?

1. Change H,/0, analyzer lineup to monitor the waste gas decay
tank in ‘er ice.

2. Have Radchem Dept perform H2/02 samples on all affected
components.

3. Take action to reduce concentrations to be within Region A
within 24 hours.

1. Secure all vent, purge and vacuum degas operations.
& Place Waste Gas Compressors in "Pull to Lock".
3. Continue H,'0

2 72
4, Take action to reduce concentrations

sampling by Radchem.

The mixutre is possible because the only 0, source for the systems
monitored by th: H,/0, analyzer is air which'is 79% N2' Therefore,

a mixtrue of 8(° Hg w?ll have about 4% 02 and 16% N2.

AOP 2203.10 g 14¢€

(.33
ea)

(.25
ea)



ANS:

REF:

The vessel head is cooled by ambient loss and conduction from the
A large *T (~350) is

HON 1S Lhe YeaClior vesse head ¢
ceol down methed for the RV head

What are the principle indications

naturel circuietion?

Generallv describe what ic done t«

nature! circulatio What are the

i <
Briefly describe the actions necessary

¢c ' lap

Ll

-
<38 3

(Do_not consider use of the vesse]l head ve

head and flange to the nozzie belt region.
created between the vessel head and Th by rapid cooldown using the

nt sy

v ¢ C LU

of void col
stem).

ormation in the

toc achieve the most effective

L

RCS whe!

€

\ 4

se void in the RCS when ir
'.. s 11’-

(1.5)

SGs.

1. An otherwise unaccountable increase in pressurizer level. or

2. Inability to reduce pressure with spray. or

3. Rapid incre2ce while depressuring.

: Stop depressurizing (secure spray). (.2)

- Energize pzr heaters to increase press (.2)

3. Increase press (pzr level drop - indicates void compression/partial
collapse.) (.2)

4. Ove: pressurize 50psi to ensure pzr press contrel. (.2)

5. Soa' to allow RCS structure to cooldown before continuing

de; ecssurization.

(Ensures complete void collapse) (.2)

Corplete vold collapse is indicated by observing normal
pressurizer level and pressure response to charging and

ay after a soak perliod following

AOP 220..13 pgs 1-3

¢

- s

¥

PIYEE
& Uk

&

: nd 2 A -
arigation. (.5)
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ANS:

REF:

R NI R T ——

i State the AND weekly, quarterly, and annual exposure limits tor

personnel with complete exposure records. (1.0)
B. What is the highest weekly exposure allowed without the General

Manager's approval? {0.8)
300 MREM/wk

2500 MREM/qtr

5000 MREM/yr

(a1 subject to <5(N-18) REM accumulated)

Up to 1000 MREM/wk (HP superintendent approved)

RPP 1622.011 pg 3



. - 43 [ 4 veci+ 4 v ‘ “ v sl
s . 4 ve (D) syl 4 ( L re { ¢ ¢

sgerator dilution.

-

ANS:

Power level and/or Tewy crease w/CEDMCS Manual
Decrease in Bovon concer on meter or by sample
Increase in VCT press or level

Bororometer high/lo &le

Boron dilution monitor elara

S W R e

REF: EF 2202.07 pg 1

1f answer power level increases (only) must gualify by indic.tirg power
less than 1% otherwise, deduct 0.1 pt.



3

BNS:

REF:

exiting & cohle Ltea are

cleeves appear to be contaminatec Describe in mocderate detail the
survey and decontaminstion procecures you expect HF personnei to perfor
on you pdditionally, give three (3) specific precautions to minimize
the potential for inte nal depositiey of radioactive material due 1t
L;.i".":""“ ar €%t (]
1 Detailed whole bt dy frisk
i Check for skit te, abraisons, el
3. Remove clothing
4. Second frisk after clothing removed
S. Dress in clean anti-c or surgical greens and procede to

decon area
6. wWash affected areas with soap and water

(Look to see that most of these are covered in a common sense manor. )

precautions (any 3) (.5 ea)

[0 - w N -

Cover skin cuts or abraisions not contaminated with water proof
dressing

Do not use stiff brushes or other items which may abrade skin

Use anti-cs and respirators as needed to reduce contamination
spread

Water should be about body temp.

Do not use industria)l or waterless hand cleansers. p
(Give 1/2 credit for "good sense" actions whicn do not fit there.)

RPP 1622.010 pgs 3-5
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! LT B Y4 VIO ho. R L PLEN TITLE

{ 4! | FMERGTECY OPERATIN TTAY GERERATC . 1 ARMAEN: |
|
|

‘ Vel - v FAGE i1 & 5
o ARKANSAS NUCLEAR ONE CL N STV W
ge 1 of 2

1.0 SYMPTOMS

1.1 Symptems of a loss of coolant accident (i.e., pressurizer levels
decrecsing with no coincident T, . drop, and with maximum charging
& minimum letdown) in conjunction with . .

1:8:3 Steam generator sample radiation moniter alarm.
1.1.2 Condenser vacuum pump suction radiation monitor alarm.
3.3. 3 High radiation indication from Main Steam Radiation Monitors

2RI-1007 for 2SG 2E24A or 2RI-1057 for SG 2E24B as read on
Panel 2C336-2 in the Control Room.

2.0 IMMEDIATE ACTIONS
“#,, 2.1 Trip the re.ctor; verify reactor-turbine trip.

C15 - 2.2 Verify the valve permissive switches for the atmospheric dumps
are in the "OFF" position.

2.3 Initiate OP 2202.06, Section II (LOCA, small break) in conjunction
with this procedure.

Gy 0 2.4 MNonitor steam generator levels, pressures, & F.W. flows; Secure
both normal & emergency F.W. to the steam generator with the
highest level & pressure, and the lowest F.W. flow.

o+ ,2.5 Commence an immediate coocldown to 475°F 1A\£ via turbine
4 bypasses; depressurize RCS to € 1000 psia.

CAUTION '
MSIS actuation setpoints must be periodically reset during
cooldown to prevent isolation of the "operable" steam
generator,




1.6.5 Incore inctrument temperatures szat for existing pressurizer
pressure

1.6.6 Oscillations in excore power channels due to steam formation

1.6.7 TH increasing (>570°F) and diverging from TC and TH - Tc >50°F

if on natural circulation
2.0 IMNEDIATE ACTIONS

2.1 Verify reactor and turbine tripped.

I I R T S I S I T ST S
CaUlTION

DO MOT DELAY SI1AS ACTUATION BY DEPRESSING THE PRESSURIZER

PRESSURE SETPOINT RESET PUSHEUTTONS.

*2.2 Verify proper EZFAS actustion, as follows:

{5'*2.2.1 Indicating lamps on ES{AS actuated compcnents correspond
te the celor of the switch nameplates.
h. Red =~ Valve open or egquipment running.
B. Green - Valve closed or equipment stopped.

i W2, 2.2 Verify HFSI injection flow when RCE pressure <l420 psia,

oL 2.3 Ma.ually actuate ESFAS at limits below if automatic actuation does
not occur.

*2.3.1 SIAS and CCAS - containment pressure >18.4 psia or RCS
pressure <1766 psia

*2.3.2 CIAS = containment pressure >18.4 psia
*2.3.3 CSAS - containment pressure >23.3 psia

"y . - ¢, -,y - N a
BEIIs « stean generator pregsure <701 pela

*
L
I
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: X :é:.A.. g a, {pee 0F BRERT < x }.'

CME ovion . e

| ARKANSAS MUCLEAR

CRaNGE &TE
3 A ¥ = BREST ) e SOl 3 34 -
& Sk Trap all RCP's af ¢! cact ¢ b B RE- fer 13 cond
L N SR T U D T D D D D I I D D I D D D D D D T D D S
. it .
¢ LY FTEEDFRRIE TO FrECLUDE BYUCEED ILG COCLLOS .
e LIMNIT OF 1CO°Y/hr. .
N T T T T TR D RN DR D I I D D T T D T T U I A B L e
% 2.8 Verify emercgency feed.ater actuated and restoring S/G levels,
45 2.6 Verify diverse containment isolation. Feail e
4 2.7 1solate letdown by closing letdown isolation valve (2CV-4820-2).
v4 2.8 1Isolate SG blowdown.

3.0 FOLLOWUP ACTIONS

3.1 Notify the Duty Emergency Coorcinator.

s —-——
e A

| Reverify asterisked parameters in immecdiate actions using

available instrumentation, preferably those POST-LOCA qualified.

1ding temperatures will affect

cr level indicaticn due to ¢ch
¢ reference legs.

Abnormezlly hich cent
pressurizer and stes‘ generat
in the density of wéter in th
ments 1 and 2 for stearm gener

cation correction factors and reactor bui
genputer points (TS€01+1, THE°Z-2, TS5603-3,

and TSEQE=E).

,." Q&f

ater and pressurizer level indi-
1din mperature
T"T'-q T5¢08+5%

Fefer to Attach-

| NOTE

| 1f <20°F margin tc saturation is ma
| £3°7 51 medi/gm, or plant tre ient
|

irntained for >% minutes,
oceurs which causes an ECCS
er..in

“r Cn

Ll

sctuation. vefer to 1903.10 for det tion of emergens

action level.

3.2

—_
|
I
|
|
|
|
|

maintain at least S50°F margin to saturation by holding RCS pressure near
the maximum allowable pressure within the cooldown pressure temperature

curve (Figure 2) if possible.

. .
. CAUTIO! .
o DO NOT RESET SIAS AFTER BCHA-FIDE ACTUATION UNTIL PLANT IS o
¢ COSLED DOWN ALD OE URISED: PREMATURE RESETTING COULS .
o FLELULY 11t LOSS BF &Ly PREV: 3% s TVeTEL € 4 I 3 .
o EVENT OF LOSS OF FCUER UNTIL REACTUATED AND START TINE DELAYS o
o MAVE ELRFSED. .
M R R I D R N D LR D R I R TR TR T U S SN TN T T R R

Monitor pressurizer pressure, RCE temperatures and margin to saturation;
\
|
|




S1AS and RAS gccur sim
the reactor trip:

wWhat is the immediate actior
(Deleted as result of recent proce

Describe how the SIAS is validated for one of the four (4)
emergency conditions which initiate SIAS

1f the SIAS is determined to be invalid, what immediate recovevry
actions are required?

ANS: See attached sheets

REF: EOP 2202.08 pgs 243




2.1

L%}
~y

e —— s
L-5i= | ARKANSAS NUCLEAR ONE [ricon ™ an
1.1 EFS/ESE pretrip/trap ale
1.3 Fossible annunciator alarms associsted with reactor trips:
}.5.} RFS/ESF pretrip/trip channel alarm(s)
2:9:2 RPS actuation channel alarm(s)
3.3.3 PPS channel trip alarm(s)
1.3.4 Reactor trip breaker switchgear trip alarm(s)
1.4 Pretrip/trip indication on PPS insert on 2C03
1.5 SIAS lamps on PPS de-energized
1.6 SIAS actuated pumps, valves and/or components in their SIAS position

2.0 IMHMEDIATE ACTIONS

1f the reactor has tripped, carry out the "Reactor Turbine Trip"
procedure.

Determine validity of SIAS sicmal as follows:
2.2.1 Fressurizer pressure and level decreasing

S/G pressure approximately normal

Containment Building pressure, temperature, humidity ard
sump levels increasing

S1AS is valid: follow Lost of Reactor Coolant”

P ¥ Pressurizer pressure and level decreasing

LS ]

§/G pressure abnormally low

Containment Building pressure, temperature, humidity and
sump levels increasing

RCS Temperature abnormally low




Pressurizer pressure and levels decreasing

Radiation Monitors o d with Primary to econdary leak
increasing

1s va.id carry cut "S/G Tube Ruptu

determined invalid; verify >50°F margin

ecay heat removal and secure inadvertent

LPSI pump(s) handswitches in "Pull to

Boric Acid pump(s) handswitches in "Pull




B Any area where (accessible whole body) dose rate

REF: G-RwP 1622.003




¢ reactor has beq cpergting at tne Cc L3¢ point J

Fioure 4.49.1 for ¢ix (€) hours

i Usinu the data on Table 4.9.1 what will be the final borc
concentration if the plant condition 1s changed L« eint 2 of
Figure 4.9.1 how all Co ulations (Figures 4.9.2 through 4.9.¢
and reactivity balance work sheets are provided to assist
calculations). (2.0)

E. 1f the total accumulated operating time to the right of line A or
Figure 4.9.1 i¢ 4.875 EFPU for the month, which of points 2, 3, or &
can be attained without violating tech specs? The 0P 2102.04
procedural guidelines and requirements for rod motion and rate of
change of power apply. For each point describe the method you would
use to get there and the time it would take. Explain how you comply
with tech specs (if at all) for changing to the condition for each
point. (2.0)

ANS:
A. 450 ppm (see reactivity forms)

B. Point 2 - yes ~8-10.5 hr
By boration and rod withdrawal, rd ht. can be raised above the limit
(long term) in 2.5 hr while holding power constant. This will only
burn up 1.5 EFPH of the 3 remaining. Then power assention to 100%
in limited to less than S%/hr so that just ove-~ & hours are
required to get to 100% power.

Point 3 - yes ~3.5 hr

Use same method as for point 2 but do not inc ease power. Rod
motion is limited tc 10 in/1% min through out the withdrawal. The
long term 1imit is achieved in the same time &3 for point 2 with the
same EFPH burn up.

Point 4 - yes 1.5 hr

By increasing boron by about 70 ppm power car De reduced below 20%
ac fast as the turbine can be unloaded while raintaining Tavg =
Tref. Admin. limits for power reduction are 0%/hr

REF: OP 2103.15, 2102.04
Tech Spec 3.1

for A: portial credit evaluation shoulld be based on

If reactivity balance forms are usec: end point valves
chould be entered for HFP, ARD, Xefree & Eq SM.

¢ fuel = p Boron all other | = ¢
45 K, =4.02% K, , (uncorrecter) X 1.12 (correction factor)
/K /K

4.02 ¥ Boron =) 450 ppm fror
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ARKANSAS NUCLEAR ONE
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ARKANSAS POWER & LIGHT CONPANY
Arkansas Nuclear One
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TITLE

A1
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REV. f 1 )7., /
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Page 1 of 2

Work Sheet A-1 Reactivity Balance During Critical O
Reactivity Anomolies
Reference Conditions 100%FP,
equilibrium Samarium

Data Needed for Calcul

perations to Analyze for

psia, no Xeoon, no Boron, HFP

ation

Cycle Buravp __ J0O0 EFFD ; RCS Boron Conc. A (#5¢) pos

f;;s'r,»x 560 °F : P /¢ %

#NOTE: |
i
{

ré3;
e average of CPC Ct
D 160 & PID 162 for

:0 ¢ vale
:

o
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S1E TG FEACTIVITY EALANCE CAl | @
ARKANSAS NUCLEAR ONE [siveon 37 oare T7ie7es—)

—

]
0|

ARKANSAS POWER & LIGHT COMPANY
Arkansas Nuclear One

L - ]fowno g
REV. # . F¥C 4
Page 2 of 2
b) From Attachment A-7:
Additional worth due to PLCEAs = 4@ LWk/k
¢) Sum of 4a and 4b: p(CEAs) + p(PLCEAs) = ¢§ % Ak/k
d) From Attachment A-8:
Temperature Correction Factor (TCF) = .
e) p(CEAs net) = [p(CEAs) + p(PLCEAs)] x TCF
| |
| p(CEAs net) = & % Bk/ki
[ DL O
Frow Attachment A-9 (Interpolate between parametric Burnup Curves)
oo —_——
| p(Power) = _ ‘25 %Ak/k |
e ey |
From: SAXON2 | |, Otber ML B (Indicate Method)
| e e
| p(¥epon) = &' % &k/kl
N R G e - |
*f sagarium is at | eilibrius, neglect additional samarium worth,
p(Sararium) = 0

Otberwise, From: SAMI i_‘_-:I. Other

Sum

the following

____ (Indicate Method)

| plGamarium) = ____ @ % ak/k |
(. , |

p(Net) = p(Fuel) - pif
- | * p(Samarium) )

If p(Net) exceeds * €
Perfort i By

Dase

. i

ron)*

* p(Teep) - p(CEAs net) + p(Power) - p(Xenon)

 %AK/k l

*Ak/k refer to Section 4.0, Limits and Precautions.

Time
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4.10/7.10 What eve the imnediete actions for & Waste Gas Discharge Line High -
Radiation alarm? (1.0C)

ANS: 1. Secure anyv vent operations in progress
2. Verify 2 Cv-2428(2C-14) waste gas discharge tri; velve closed.

REF: AOP 2203.00¢
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’ Cameds 4 v - - . -4
¢ c £ rToce re CONG Tl an L mitat
I3 What are the four (&) Emergency Action Levels (EAL) specified in the
EAL response procedure? (1.0)
t The subcocled condition of the RLS can degri the point that ar
EAL may be entered. Identify the degraded subcc led condition which
satisfiec the classification criteria for entry into the lowest
EAL Continue tou degrade this condition anc icate the criteric
which escalate the emergency to each subsequent EAL. (3 .C@)
ANS:

A. Unusual Event (.25 ea)
Alert
Site Emergency
General Emergency
B. r f Margin to saturation <20°F for >5 min unusual event (1 ea)

2. Margin <20°F for >10 min (w/o indication of immediate recovery)
alert

3. At saturation - Site Emergency no higher level

REF: EPP 1903.10 pgs 3, 4, 5, 14 & 26



™m

ANS:

moom>»

REF:

LE1TIES NUMot appy

Training Admin Procedure - 10€

. 4

4

3)

Radiation Frotection Procedure

Abnormal Operating Proced
Emergency Operating Proced

.

ure (Unit 2)
UY € {.' 1t ¢2)

Emergency Plan Implementing Procedure
Offsite Dose Projection Procedure

1622 series
2203
2202
1903
1904

EP 1903.01 pg 1

-.4 if either of first 2 number wrong
-.2 if either of last 2 number wrong



ANS:

REF:

{ F *
LA vd ) LELE c

ré governed by the Jumper and Liftec Lead Contry Procedure
(CPA 1000,28)

hat temporary modifications are e>smpt from this procedure

j 3 Install/remov: electrice

2 Lifting electric leads

3. Install/remove mechanical bypasses, spoul pieces

4. Alter mechanical configuration

5. Install/remove blind or blank flanges

6. Rotate spectacle flanges

9 Temporary modifications covered by approved procedures or work
plans

2. Install/remove hand held jumpers

OPA 1000.28



Mrﬂmﬂ :
L Jﬂhs emwiug beyond ore shift which will require multiple

"Jfl £ ; Hmn assignment of lea msmm is expected to change during
A the course of the job.

Wl‘ﬁﬂbﬂ pg 6

(1.%)




7o |
rltalmﬁ -Qf'-::ﬁal.";‘:‘_ It is permissibie to intentionglly enter technics?
o e specification action statements for routine maintenance if the
~ Maintenance Superintendent's permission is obtained. _ (0.5)
~ ANS: False - permission rust come from the Operations Superindentent
. Dperstions Manager. _

© REF: OPAP 1000.27 pg 10

or







£.7 What threec (3) syntoms are sufficient 1o order & planl evacd

ANS: 1. Unevaluated general ares radiation levels exceeding 2.% mBem hr
v -

outside of the controlled access areas which are not att
tc any cause other than a possibie radiclogical incident

.

£. Urevaluated airborne radicactivity in excess of 1 x Il > uCi/ee
reasured outside of the controlled access areas.

3. An uncontrolled toxic gas leak where the hazard is not confined
to @ local area and the conditions continue to increase in
severity.

REF: EPP 1903.30 pg 3



I«B k. W_"'ii tbt mit A Tavg allowed by Tech Spece while eritical’
 (Exclude special teste)

. l- hmmim(sz. including time limits, is/are required if Tavg goes
P T below the limit while critical?
T A s
B.  be above 525°F in 15 min. (.5) or be in HOT STANDEBY in next
JI| A N __15 mi“' f's)

 RE: 1.5 3.1.1.5 pg 3/4 1-6




Which of the following ilems are adoressed by Technical &3 catit
Answer YES if the item is, and KU if the item is not addressed in the
Technical Specifications

(98]

ANS
A. Primary containment humidity -\_e—‘ 3.6.1
B:. Cffeite power feeds ves 3.8.1
&, Pient computer no
D. Service water pumps ves 3.7.
£ Cir pumps ne
. E» core nuclear instrumentation yes 3.3.1
G. CyvCS volume control tank no
H. Secondary chemistry (-.125/0r yes-Activity or

Rad. Chem) no

£ Lake Dardanelle Level yes 3.7.
J. Spent fuel pool building crane yes 3.9.7

REF: ANO Unit 2 TS



e §

L1561 the affected sysienr & clale wholrhu LW 0 O 1 { €

operable or inoperable pe! Technical Specifications (i.€., outside an

CO-enteved action statement) for each of the following conditions

(unless otherwise specified, plant s at 1 power and all other

conditions normzl): (4.0)

A. Level instrumentaticn for one safety injection tank failed.

B Condensate storage tank inventory of 150,000 gal. total

s During normz] refueling, one airlock docr sesl damagec sC &c e
prevent proper sealing.

D. During low power physics testing, average reactor coolant
temperature is 400°F and reactor critical.

E. Control room air temperature reaches 13C°F while Hi radiatio. alarm
exists.

s Only one heat and two smoke detectors are found operable
in EDG room 2093

G. The last two monthly surveillance tests of a diesel generator have
each been performed 6 days late

H. The bulk temperature of the spent fuel pool is 135°F.

ANS:

A. ECCS/SI  INOP (0.5 each)

B. EFW (CST) INOP (3.7.1.3) .25 sys, .25 OP/INOP
£, Airlock/Containment OP (3.6.1.3)

D. Reactor Core OP (3.10.5)

E. Contro) Room Emergency Ventilation INOP (3.7.6.1)

. Fire Detection Inst OP 3.3.3.8

G. DG INOP 4.0.2, 4.8.1.1.2

H. SEPC/Fuel Storage OP (3.9 Series)

REF: FCS TS

for E 1f answer says that 80% is the limit but does not state

whether 150,000 gal is equal to less than or greater than
80% deduct .125



«4ad LIES

. 4 4 tyg tl e 1 eyt 4 > v - @ - v
€ o1 the C! 10w C K Lo the &pprupriaie emerger

action level in accordance with Emergency Plan Implementing Procedure
Emergency Action Level Response (1903.10)

A

B.

ANS:

om>

REF:

Rezctor coolant activity greater than Technical Specification lir
Less of all annunciators.

Security threat resulting in loss of physical control of the
facility.

Fuel handling accident with radiation released to fuel building

Multiple steam generator tube failure beyond make up capacity
coincident with high primary system activity.

Loss of all offsite power.

Unusual event D. Alert (0.5 each)
Alert E. Alert -.25 for 1 too hi
General Emergency F. Unucual Fyent -.4 for 2 too hi

-.5 all other

EPP 1903.10 pgs 5, 15, 26, 38
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Saturated Steam: Pressure Table

Table 2:
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Table 1. Saturated Steam: Temperature Table—Continued
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Table 1. Satursted Steam: Temperature Table
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Table 4.9.1

Core Burnup 300 EFPD
PLCEA ht 150 in.
Boron concentration 430 ppm
Tave 566

Pzr Level 52%

VCT level 40%

BAST concentration 12,000 ppm

(For ease of calculations only assume Xe free and 100% eq Sm)
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CEA Reactivity Worth (X4p)
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ANO-2 Cycle &
Figure A-8

CEA Temperature Correction Factor Versus Mod. Temperature
Referenced to 580°F
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Doppler Defect (Xap)
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CHANGE DATE

" I Arkansas Nuclear One
'm SHEFT A-1 TFORM - 2103 154
REV. # 17 PC#
Pige 1 of 2
Work Shee: A-1 Reactivity Balance During Critical Operations to Analyze for
Reactivity Anomolies )
Reference Conditions: 100%FP, S83°F, 2250 psia, no Xenon, no Boron, HFP
equilibrius Samarium
Data Needed for Calculation:
Cycle Buroup EFPD ; RCS Boron Conc. ppm
*RCS T.vg °F ; Heat Balance Power Level RFP
*NOTE: Use average of CPC Channel A
| ¥ID 160 & PID 162 for T From: SEL |___|, Other
(or an equivalent indic3¥%on) -
CEA Grp. 1 in wd., CFA Grp. 2 in wd., CEA Grp. 3 in wd
CEA Grp. & in wd., CEA Grp. 5 in wd., CEA Grp. 6 in wd " g
PLCEA Grp __ in.wd. - €
"é!i‘r_",;
1. From Attachment A-1: N
p(Fuel) = % Ak/k
2. Froe Attachment A-2: p(Boron) = . % Ak/k
From Attachment A-3: Boron Worth Burnup Correction =
From Attachment A-4: Boron Worth Temp. Correction = t
p(Boron)* = p(Boron) x Burnup Correction x Temperature Correction
p(Boron)* = k/k x x
| B |
|p(Boron)* = % Ak/k |
| Tk
3. If7T - S80°F *+ 2°F, neglect temperature correction, p{Temp) = 0, -
olhcgw’se, from Attachment A-5:
Y Ak
atemp(Tavg) = x 107% k°F
Ak N
«temp(580°F)= x 107* k°F 7
®temp(Tavg) ¢ &temp(580°F)
p(Temp) = 2 x (Tavg - S80°F) x 100%
+
—— Ak
", 2 x 107 k°F X °F x 100%
| p(Temp) = e “RAk/k | -—
| o |
4. Trom Attachment A-6 (Interpolate between parametric burnup curves):
a) For present controlling CEA group position p(CEAs) = _ RAk/k
-
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: Tromwo .
-

From Attachmeat A-7
Additional worth due to PLCEAs =

Sum of 4a #nd 4b: p(CEAs) + p(PLCEAs) =

From Attachment A-8

Temperature Correction Factor (TCF
p(CeAs net) = [p(CEAs) + p(PLCEAs)] x TCF

|
| p(CEAs net)

| i .
From Attachment A-9 (Interpolate between parametric Burnup Curves)
| L
| p(Power) = ) _ %Ak/k |
- : |
From SAXON2Z | Other ) __ (Indicate Method)
|

]
|
| p(Xenon) = ) % Ak/kl
|
| |

If samarium is at HFI equilibrium, neglect additional samarium worth,
p(Samarius 0

Otherwise, From SAM ; I ) (Indicate Method)

% Ak/k |
|

Sum the following

p\/N‘! “‘v‘ . nf ro + ‘-\/fnqiﬂ - (,IV‘FA\ net) + pif-hé’lk' - ‘)()«"H\ﬂ‘
- [ t p(Samarium

| p(Net) *Ak/k |

I —
1f p(Net) ex eeds * 0.5%k/k refer to Section 4.0, Lirits and Precautions
Performed By

Date

Reviewed By




