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475 Allendale Road

King of Prussia, PA 19406-1415

Seabrook Station
Request for Modification or Deletion of Examination Questions

Reference: Letter SBK-L-09148, Gene St. Pierre to Peter Presby, dated June 26, 2009.

In the referenced letter, NextEra Energy Seabrook, LLC requested modification or deletion of
examination questions pursuant to ES-501 of NUREG 1021. Subsequently, you requested
additional information to support this re-grade request. This information was provided to you
informally via e-mail correspondence. In a telephone conversation on July 14th you requested
that Seabrook combine this additional information with that provided in the original submittal
and re-submit as a revised document. Enclosure 1 to this correspondence contains the revised
submittal and supersedes the information provided in the original submittal dated June 26, 2009.

Should you have any questions regarding this matter, please contact Mr. Kerry Wright, Nuclear
Training Manager, at (603) 773-7627.

Very truly yours,

NextEra Energy Seabrook, LLC

Gene St. Pierre
Vice President North

~ NextEra Energy Seabrook, LLC, P.0. Box 300, Lafayette Road, Seabrook, NH 03874
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S. J. Collins, NRC Region I Administrator

S. Hansell, Jr., NRC Region I Chief

D. L. Egan, NRC Project Manager, Project Directorate 1-2
W. J. Raymond, NRC Senior Resident Inspector



In accordance with the guidance provided in NUREG 1021, “Operating Licensing
Examination Standards for Power Reactors” (Revision 9 Supp 1), ES-403 “Grading Initial
Site-Specific Written Examinations” justification for modification to the original
examination answer key to accept two responses or to eliminate the question is provided
in the following attachments.

The requested changes are:

Exam Question Number Change to Answer Key
RO 25 Delete question
RO 43 Delete question
SRO 82 Accept Aand D
SRO 83 Accept Aand D
SRO 100 Delete question

Seabrook Station is performing a Root Cause analysis to determine the cause of the
examination results. It appears inadequate technical reviews were a factor in the issues
identified with the questions listed above. Seabrook Station is adopting a newly
developed fleet standard exam development procedure. This procedure will be updated
based on the lessons learned from the Root Cause analysis. This issue has been
captured in the site corrective action program under Condition Report 00199879.

This document is a revision to the first regrade request of 6/26/09. Additional information
for consideration during the regrade has been added to questions 25, 82, 83 and 100.
The additional information has been incorporated into the complete document at the
request of the NRC. This new submittal supersedes the original regrade request.

a
Facility Exam Author: Patrick Leary 7%@’)& / 7’/ 4@/

ature Date
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ES-501 Seabrook Comments and NRC Resolution Attachment 1

Question 25:

The following plant conditions exist:
o The plant has experienced a small break LOCA.

e Total EFW flow has been throttled to 550 GPM based on RCS temperature less than
557 degrees.

o The Crew has transitioned from E-0, “Reactor Trip or Safety Injection” to E-1, “Loss
of Reactor or Secondary Coolant” and now to ES-1.1, “SI Termination” in order to
reduce ECCS flow.

e Plant parameters are as follows:

o Containment pressure is 1.5 psig and slowly decreasing.
o Pressurizer level is 40% and increasing.
o RCS Subcooling is 43° and stable.
o RCS pressure is 1950 psig and stable.
e The crew is terminating Sl.

o After placing the first CCP in standby, RCS pressure starts to slowly decrease.

Which of the following describes the correct procedural response to these conditions?

A. Restart the CCP and go to E-0, “Reactor Trip or Safety Injection”.
B. Transition to ES-1.2, “Post LOCA Cooldown and Depressurization”.

C. Restore normal charging path and control charging flow to maintain Pressurizer
Level.

D. Initiate Safety Injection and transition to E-1, “Loss of Reactor or Secondary
Coolant”.

Answer: B

Initial Regrade request Comment:

ES-403 D.1.c Re-grade criteria: Two answers are determined to be correct, however
both answers contain conflicting information, accordingly this question should be
deleted.

The first Charging pump is secured in ES-1.1, “SI Termination”, step 2. Step 3 checks
RCS pressure “STABLE or INCREASING...”. If RCS pressure is determined to be
“STABLE” then normal charging is restored using step 4. When the first Charging pump
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is secured RCS pressure will initially decrease. If the remaining ECCS flow provides
adequate inventory makeup then the RCS will stabilize at a lower pressure and an
attempt is made to realign the normal charging flowpath. If the remaining ECCS flow
does NOT supply enough inventory then RCS pressure will continue to decrease and a
transition is made to ES-1.2, “Post LOCA Cooldown and Depressurization”. No
information concerning the duration of the “slow pressure drop” was provided in the
question. Both answer “B” and “C” are correct depending on the assumed time frame of
the plant conditions.

During the exam administration a candidate (docket number 055-63183) asked: “Over
what time frame is the last bulleted item (“After placing the first CCP in standby, RCS
Pressure starts to slowly decrease”) assumed to occur? Is this the expected initial
pressure drop when the first CCP is stopped, or is this slow pressure decrease
continuing?”

The student question was discussed with the Chief Examiner via phone during the
exam. The exam writer and the Chief Examiner explored adding some additional

pressure trends to the question, but decided to NOT add any clarifying information
because ~ % of the candidates had already finished the exam and left the room.

Recommendation: Delete question.

(continued next page)
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Technical Reference(s):

ES-1.1“SI TERMINATION”, steps 1, and 2.
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ES-501 Seabrook Comments and NRC Resolution Attachment 1

Additional regrade request comments for question 25:

Question 25 concerned the expected plant response and correct procedural guidance
during Sl flow reduction during a small break LOCA. The conditions stated established
initial Reactor Coolant conditions as follows:

The given conditions as:

o Pressurizer level is 40% and increasing.
o RCS Subcooling is 43° and stable.

o RCS pressure is 1950 psig and stable.
The assumed condition of:

o Al ECCS equipment in service

The question concerns the decision point after the recovery procedure has placed the
first High Head Centrifugal Charging Pump to standby. RCS pressure response to this
action was stated as: “starts to slowly decrease”. The original regrade request submitted
that two answers were correct, but the answers were mutually exclusive, so the question
should be deleted from the exam.

The original answer for the question was:
B. Transition to ES-1.2, “Post LOCA Cooldown and Depressurization”,

This answer is based on ES-1.1, “Sl termination”, step 3. This step checks that RCS
pressure is stable or increasing after stopping the CS pump and, if not, directs a
transition to ES-1.2. This answer is the correct flowpath for “smart” leak sizes that are
smaller than the combined capacity of 2 CS pumps running in the ECCS injection mode,
but larger than the capacity of 1 CS pump running in that same mode.

The regrade request asserted that under other plausible conditions answer “C” was also
correct. This answer stated the correct response for the conditions given were to:

C. Restore normal charging path and control charging flow to maintain Pressurizer
Level.

This answer would be correct if an applicant assumed that the RCS pressure response
(“starts to slowly decrease”) after the first CS pump was secured was the expected plant
response to securing the first CS pump, and that RCS pressure would stabilize at a new
equilibrium pressure below the starting point. The Seabrook SI flow reduction
methodology uses a “stepped” method of flow reduction. In this method the high head
injection ECCS pumps are secured one at a time and plan response is evaluated. As
each pump is secured there is a stepped decrease in RCS pressure but, provided that
sufficient makeup inventory was still provided, the RCS pressure should stabilize and the
next step in flow reduction is attempted. For Seabrook the optimal reduction scheme is
as follows:

e Both High head injection pumps (CS pumps) are initially running in the ECCS
injection line up.
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@

The First High Head injection pump is secured.
o RCS pressure should decrease, then stabilize at a new equilibrium.

o If RCS pressure does not stabilize then transition to ES-1.2, “Post LOCA Cooldown
and Depressurization.”

o If RCS pressure stabilizes then the normal charging flowpath is established for the
remaining High Head injection pump (the new flowpath is aligned in parallel with the
High Head ECCS injection flowpath).

e The High head ECCS injection flowpath is secured, leaving just the normal charging
flowpath. RCS pressure should decrease, then stabilize at a new equilibrium
pressure.

e [If RCS pressure does not stabilize then transition to ES-1.2, “Post LOCA Cooldown
and Depressurization.”

During the exam administration a candidate asked:

“Over what time frame is the last bulleted item (“After placing the first CCP in standby,
RCS Pressure starts to slowly decrease”) assumed to occur? Is this the expected initial
pressure drop when the first CCP is stopped, or is this slow pressure decrease
continuing?”

The student question was discussed with the Chief Examiner via phone during the
exam. The exam writer and the Chief Examiner explored adding some additional
pressure trends to the question, but decided to NOT add any clarifying information
because ~ ' of the candidates had already finished the exam and left the room.
Although additional information seemed merited, it would cause an unfair advantage for
the students still remaining in the room. Appendix “E” of NUREG 1021, part B, item 7, 1%
paragraph states:

“If you have any questions concerning the intent or the initial conditions of a
question, do not hesitate to ask them before answering the question. Note
that questions asked during the examination are taken into consideration
during the grading process and when reviewing applicant appeals.”

The question asked by the student appears to be directly germane to the crux of the
question: is the pressure drop the EXPECTED, initial drop in RCS pressure while new
equilibrium conditions are established or does this pressure drop continue past that
point? The two answers determined to be correct state the proper response to these two
choices.
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Conclusion:

The facility feels that information concerning the size and duration of the RCS pressure
drop was lacking in the question as given. Both answers B and C are correct answers
based on reasonable assumptions drawn from the limited information provided to the
students.

The question should be deleted based on conflicting answers.

NRC Resolution:
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Question 43:

Given the following plant conditions:
e The reactor is operating at full power near end of life.

o A Large Feedwater Line break downstream of the Feed Line check valves inside
containment occurs.

Which of the following parameter trends would initially distinguish the Large Feedwater
Line break from a Large Main Steam Line break inside containment?

Reactor Power prior to the reactor trip.
Containment pressure after the reactor trip.

Affected Steam generator pressure after the reactor trip.

o 0 w »

Affected Steam Generator narrow range level after the reactor trip.

Answer: A

Comment:

ES-403 D.1.b Re-grade criteria; newly discovered technical information that contradicts
the answer key. Based on Seabrook Simulator response (See attached data) original
answer is not correct. There is no correct answer.

The original explanation for answer “A” postulated that Reactor Power should initially
increase for a steam line break due to the positive reactivity added as Tavg drops with
the increased steam demand. For a feed line break Reactor Power will remain the same
initially, then start to decrease as SG inventory is depleted and less heat is removed
from RCS and Tavg begins to rise. These conclusions were based largely on the
information presented in the Westinghouse owners group background document for E-2,
“Faulted Steam Generator Isolation”.

Simulator data concludes that for both a large feed line break and a large steam break
(with break flows peak at ~8,000 Ibm/sec — to match UFSAR case studies) a safety
injection and reactor trip on containment pressure > 4.3 psig occur almost
instantaneously after the initiation of the break, so the hypothetical changes in reactor
power are not seen. The attached trends provide break flow, NI indicated power,
containment pressure response, and the simulator instantaneous core power. Note that
the current simulator modeling of containment response is based on a Westinghouse
simulator analysis performed as part of the plant power up-rate done in 2007. This
model uses plant “best case” expected response to provide the most realistic model of
containment performance to the students.

The discussion section of E-2 bounds intermediate size breaks as between those that
could be handled by normal plant controls to those that do not generate any protective
Page 7 of 67
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actions until greater than 5 minutes from break initiation. The discussion on large breaks
is only focused on double-ended breaks. The background document does not contain a
graph of the expected response of core power during a large feed break: just RCS
pressure response, Pressurizer level response, RCS loop temperature response, and
SG pressure response. The background document does not provide any graphs of
expected plant response during a large steam break. The discussion section of E-2 does
discuss that either type of large break inside containment would cause changing
containment pressure and temperature but does not discuss the magnitude or expected
plant protective actions of those changes. The original answer “A” was based on exam
writer extrapolation of the expected response of core power based on that provided
information.

The UFSAR was reviewed to ensure no contradictory information to the conclusion that
containment pressure rapidly increases above the Safety Injection actuation pressure of
4.3 psig. Containment response to accident conditions is discussed in the UFSAR in
section 6.2, Containment Systems, and chapter 15, Accident Analysis. In section 6.2
Feed line breaks are bounded by the more limiting steam line breaks (UFSAR 6.2.1.4,
page 37). Analysis information for the large steam line breaks assumes a full double-
ended rupture, with additional discussion of small double ended ruptures which are large
enough to generate a Main Steam Line Isolation signal because they present the most
limiting conditions of containment temperature rise. This analysis was performed using
the worst case failure criteria, in this case either the broken loop Main Steam Isolation
valve fails to close, or one train of CBS fails to actuate. The attached table 6.2.-69 shows
that for these worse case failures that break flow peaks at ~ 8600 Ibm/sec, then
decreases as SG pressure decreases. The attached tables 6.2-20 and 6.2-22 shows
that containment pressure reaches 10 psig almost instantaneously at the onset of the
failure. This does not contradict the trends obtained from simulator performance. UFSAR
section 15.1.5 discusses Steam System Piping failures. The focus of this discussion is
the possible return to power operation based on the excessive RCS cooldown. This
accident analysis credits a safety injection signal actuated from Containment pressure
reaching 4.3 psig (Section 15.1, page 11). The discussion is focused on the more
limiting plant conditions of hot, zero power which is different that the initial conditions of
the question of 100% power. No tables or figures are provided for this section that
characterize the expected containment pressure response. Section 15.2.8 discusses a
Feedwater System Pipe Break. This discussion does state that a containment high
pressure safety injection would provide protection for main feedwater piping system
failure, but the affects on containment pressure are not discussed because the main
steam line rupture in containment is a more limiting accident condition. No tables or
figures are provided for this section which characterize the expected containment
pressure response

Conclusion: None of the choices presented to the students created clearly distinct trends
that could be used by an operator to differentiate between a Large Feed line Break and
a Large Steam Line Break.

Recommendation: Delete this question.
Technical Reference(s):

Attached Simulator performance curves, UFSAR section 6.2, Containment systems,
and Chapter 15, accident analysis
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SFABROOK FXGDNEERED SAFETY FEATURES Revision 12
STATION Containmeut Svstems Section 6.2
UFSAR Page 37
6.2.1.4 AMass and Enerey Release Analvsis for Postulated Secondary Svstem Pipa

Ruptures inside Containment

Mass and Energy Release Data

The mass and enerey releases into the containment following a postulated main
steam line break (MSLB) have been calcnlated by using the model described in
Subsection 6.2.1.4d and incorporating the balance-of-plant parameters for
Seabrook Station via the procedure described in Reference 15,

The effects of a postulated feedwater line rupture are not as severe as the main
steam line break because the break efffuent of a feedwater line rupture 1s at a
fower specific enthalpy. Therefore, feedwater line break mass and energy
releases to the confainment are not addressed here since they are bounded by
steam line break releases.

1. Rreak Tvpe/Size and Operating Power

The plant operating power levels at the time of the MSLB and the

“ L1 <

[Tavle 6.2-10] and [Table 6.2-11] respectively. Full double-ended mpture
(DER) arca is determined by the integral flow restrictor area. This break
represents the largest possible break. A small double-ended rupture has
been considered for each power level. These break sizes have been
chosen to be large enough to generate 2 steam line isolation signal from
the Primary Protection Systemy For any ruptures smaller than these seall

S < £ 1
SPECIOmT U GATaA 1TPLS &l "olels aldiy Zilad Lavl AL }ncstuttﬁ giey

GOUDIE-choed TUPLALIES, 2l 15012001 Signal 15 genefaed Oy COMAMMMEnt
pressure. Two such cases have been analyzed with approximately half the
corresponding size of the small double-ended rupture. These breaks are
expected fo cover adequately the full spectrum of double-ended break
sizes. For the split ruptures, the break sizes selected are the largest sizes
which will not generate 2 steam line isolation signal from the Primary
Protection Systeni An isolation signal is generated on containment
pressure. Larger split ruptures will generate primary protection signals
and are expected to be bounded by the double-ended ruptures. The breaks
are assumed to be at the exit of a steam generator flow restrictor for
double-ended ruptures, and at any point on the piping between 2 steam
generator and the first main steam pipe Wwhip restraint invide the
contaimment for split ruptures.
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”
SEABROOK _ o

STATION EXGRIEERED SAFETY FZaTURES Revision: i
UFSAR TABLE 6.2-69 Sheet: lofl

TABLE 6.2-6¢ FULL DOUBLE-ENDED MSLB AT 102% POWER (WITH SAF OF BROKEN LOOP
AfSTV) MASS AND ENERCY RELEASES (REVERSE FLOW)

Time Masz Flow Frthalpy
{zec) {lbmizecy (Brulbray

G0 8511
€250 8611
€251 4058
10 3644
20 3812
30 371
40 2630
30 3362
[ 2] 3505
63 78
70 7335
8D 388
276
2472

2185 12002

1898 13008

1£15 1208.8

140 1323 12082
134 1635
160 748
17D 450
180 173
i85 a
= g

Note:  This table presents mazs and enersy releace datz yeleted to the MSLB contzinment responte anztysis of
rerord. Section 6.2.1.8 coztais 2 discnzsion of the mass and energy relese datz associzted with this
xis of recerd, 25 compared with fhe maz: and energy relesse dziz associatad with the MSL3
contehment response 2t 20 auztyred core power Jeval of 3630 MWL
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Note: This figure presents results related to the MSLB containment response analysis of record.
Section 6.2.1.8 contains a discussion of the results of this analysis of record, as compared

with the MSLB containment response results at an analyzed core power level of 3659 MWt.
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Note: This figure presents results related to the MSLB containment response analysis of record. Section

6.2.1.8 contains a discussion of the results of this analysis of record. as compared wiih the MSLB
containment response results at an analyzed core pawer level of 3659 MW1t.
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SEAEROOK ACCIDENT AMNALYSES Revision 12
StaTiON Increase in Heat Removal by the Secondary System Sectien 15.1
TFSAR Page 10

The limiting steam Line break preserted in this section comresponds o a double-ended ruptare of
the main steam line at the steam zenernter nozzle 2t zero power with offsite power available.
The 2nalvsis of 2 main steam lne ruptuse is pesformed to demonstrate that the following criteria
ave satisBed:
a. Assuming a stuck RCCA with or without offsite power, and assuming a single
failure in the Engineered Safety Features, the core remains in place 2ad intact.
Radiation doses do not exceed the guidelines of 10 CFR 100
b. Alihough DNB and possible clad perforation following a steam pipe ruptuze are
not necessarily nnacceptable, the foliowing asalysis, in fact, shows that ue DNB
ocoues for any fupture assunting the most reactive assembly stuck in its fully
withdrawn position.
A majer steam line rupture is classified as an ANS Conditien IV event. A minor steam line
ruptuze is classified as an ANS Condition IT event.
Effects of minor secondary system pipe breaks are bounded by the analysis presented in this
section. Minor secondary system pipe breaks are classified as Condition Il events.
The major tupture of a steam Hne is the most limiting codldown transient and is aaalyzed at zero
power with no decay heat. Decay heat would retard the cooldown thereby yeducing the reawa to
power. A detailed analysis of this transieat with the most kmiting break size, a doubie-ended
ruptuze, is presented here,
The fellowing fonctions provide the protection fer a steam line rupture:

a Safety injection system actiaticn from any of the following:

Pyt

. Two cut of four low pressurizer pressure signals
A wo cut of three high-1 conteinment pressure signals
3 Two out of three low steam line pressure sizmals in any cue locp.

b The overpower reactor trips (neutren flux and 4T} and the reactor trip occuning
in conjunction with receipt of the safery injection signal.

¢ Redundant isolstion of the main feedwater lines. Sustained high feedwater fow
would canse additional cooldown. Therefore, in addition to the nermal contrel
action which will close the main feedwater valves, a safety injection signal will
sapidly close all feedwater isolation valves and bacikup feedwater coatrol valves
aad trip the maia feedwater pumps.

4. Trip of the fast-acting Main Steam Isolation Valves (MSIVs) which are designed
to close in Jess than § seconds afrer receipt of a signal onc

1. High-2 contaioment pressure
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QUESTION 82:

The following conditions exist:

e The plant is at 100% power.

e Two Control Rods drop into the core.

e The crew has entered 0S1210.05, “Dropped Rod'.

Why does 0S1210.05, “Dropped Rod;, direct a manual Reactor Trip if more than one
control rod has been dropped?

A. Unanalyzed Rod configurations invalidates the assumed rod worth used in the safety
analyses.

B. Multiple rod drops will cause the heat flux hot channel factor to exceed the design
limits on peak local power density.

C. The value of predicted Moderator Temperature Coefficient CANNOT be assured to
remain within the limiting condition assumed in the FSAR accident and transient
analysis.

D. Multiple rod drops or partial rod drops beyond those limited variations that allow

continued power operation in Technical Specifications may produce power
distributions outside of design limits.

Answer: D

Initial regrade request comments :

ES-403 D.1.c Re-grade criteria; newly discovered technical information shows that two
answers are correct. Answer “A” is also a correct answer as explained below.

Answer A has been identified as correct: When a rod or rods drops into the core the

neutron flux profile will be suppressed in those areas, but increase in the rest of the core.

This increase in flux level in the rest of the core will change the rod worth of control rods

in those regions. This conclusion is discussed in detail in the included technical .
reference material.

Original answer D is correct. The TS bases for 3.1.3, Movable Control Assemblies,
states in the second paragraph that “ACTION statements which permit limited variations
from the basis requirements are accompanied by additional restrictions which ensure the
original design criteria are met... .. In addition, those safety analyses affected by a
misaligned rod are reevaluated to confirm that the results remain valid during future
operation.” The station specific AOP for dropped rods has determined that operating
outside those limited variations that allow continued power operation in Technical
Specifications may produce power distributions outside of design limits. The Dropped
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Rod procedure conservatively trips the plant when it has been determined that multiple
dropped rods has occurred because the required safety analysis may not support
continued operation and the evaluation could not reasonably be expected to be
performed within the 1 hr TS limit to recover the rods.

Recommendation: Accept two answers, A and D.

Technical Reference(s)
GFES Lesson L8125, “Control Rods”, pages 27, 28, and 29. This lesson specifically
states:

Individual control rod worth is affected §
by presence of other control rods in
reactor

The insertion of control rod changes  §
shape of neutron flux in reactor, as §
shown in Figure 5-15a 1

As one can observe from this figure,  §
thermal neutron flux drops sharply §
as one of individual absorber rods
of rodded control rod assembly
enters into flux

A similar phenomenon will also occur
if overall assembly enters as well

Inserting one control rod would result in Figure 5-15 / TP 5-32 through TP 35
significant power reduction in upper

region of core, as shown by control rod
No. 1 in Figure 5-15a i

If control rod No. 2 is inserted at position
A (Figure 5-15b), reactivity worth of

rod No. 2 is lower with rod No. 1 i
inserted (compared to flux without rod §
No. 1) 4

This is because neutron flux is
depressed

Therefore, it can be said that rod
shadowing is process in which
movement of control rod results in
neutron flux increase or decrease in
vicinity of one or more other control
rods in core, resulting in change in
worth of affected rods
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Or, stated another away, if adjacent rod is
inserted, its worth is reduced because of
lower local flux

The power reduction caused by inserting
second rod is less than power
reduction caused by inserting first
rod

The second rod is said to be shadowed
by first rod

Generally, one rod shadows another if it is |
within one neutron thermal diffusion
length

Shadowing can increase or decrease

existing core conditions:
specifically, ratio of local to
average flux

Therefore, one could say that control rod
No. 2 has been "shadowed" due to
presence of control rod No. 1

This sometimes is referred to as
positive shadowing effect where
worth of rod No. 2 has dropped

(Positive implies [+], and shadowing
implies [-]

Hence, product of [+] times [-] yields
[-], thereby denoting drop in rod
worth for rod No. 2.)

However, if neutron flux is lowered in one |
region, flux must be raised in another
region to maintain constant power
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If after inserting control rod No. 1,
control rod No. 2 is now placed in
position B, rod No. 2 will have
higher reactivity (compared to flux
without rod No. 1 inserted), as
illustrated in Figure 5-15¢

In this case, worth of rod No. 2 at
position B is said to be negatively
shadowed

(Negative implies [-], and

shadowing implies [-]
Hence, product of [-] times [-] yields
[+].) Therefore, at position B, rod 1
No. 2 worth would be higher 1

If control rod No. 2 is placed in position C
(Figure 5-15d), control rod No. 2
would have same reactivity worth
independently of whether control rod
No. 1 is inserted or not inserted

Hence, no rod shadowing has taken
place

We can state that when control rod is
withdrawn, worth of withdrawn
control rod decreases

Core power also increases in area of
rod tip due to exposure of fuel
above control rod

Because of increased thermal neutron
flux at fuel, control rod worth in
area of increased flux also
increases
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Additional regrade request comments for question 82:

In the original requested regrade answer A has also been identified as correct: When a
rod or rods drops into the core the neutron flux profile will be suppressed in those areas,
but increase in the rest of the core. This increase in flux level in the rest of the core will
change the rod worth of control rods in those regions. This conclusion was supported in
detail in the previously included technical reference material, GFES lesson L8123I,
“Control Rods”.

NRC follow up request for information:

Provide further information supporting the phrase; “safety analysis”.

Technical Specification 3.1.3.1, “Movable Control Assemblies”, provides the operating
limitations associated with Control Rod misalignment, as would be the case in a dropped
rod or multiple dropped rods. Action b.3.a, provides a direct reference to the safety
analysis that are related to Control Rod operability; Table 3.1-1. (included in attached
reference material). This tie between Control Rod operability and accident analysis is
also restated in the T.S. bases discussion for 3/4.1.3, but without referencing the Table
by title. (see attached reference material). The accident analyses that require re-
evaluation in the event of an inoperable full length rod are as follows:

o Rod Cluster Control Assembly Insertion Characteristics

e Rod Cluster Control Assembly Misalignment

o Loss of Reactor Coolant from Small Ruptured Pipes or from Cracks in

e Large Pipes Which Actuates the Emergency Core Cooling System

e Single Rod Cluster Control Assembly Withdrawal at Full Power

e Major Reactor Coolant System Pipe Ruptures (Loss-of-Coolant Accident)
o Major Secondary Coolant System Pipe Rupture

o Rupture of a Control Rod Drive Mechanism Housing (Rod Cluster Control
Assembly Ejection)

These accident analyses are described in UFSAR chapter 15.

UFSAR section 15.4.3, “Rod Cluster Control Assembly Misoperation” provides the most
direct discussion of the potential effects of multiple dropped rods. This section provides
information on the following control rod misalignment combinations:

a. One or more dropped RCCAs within the same group
b. A dropped RCCA bank.
c. Statically misaligned RCCA

d. Withdrawal of a single RCCA.
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NO specific analysis has been performed for multiple dropped rods in multiple core
location, and that is the bases for tripping the plant if it is in that configuration in the first
place. The analysis for the adverse affects of multiple rod drops within a group state that
the more limiting condition is a “Dropped RCCA bank” so this becomes the bounding
analysis. The discussion of the affects of the “Dropped Rod bank” hinges on a
comparison of the worth of the dropped bank as compared to the worth of control bank D
rods (which are assumed to withdraw in automatic). When rod worths change as a result
of a neighboring dropped rod, as proven in the GFES Control Rod lesson, the assumed
rod initial rod worths used to analyze those affects would be invalid.

Other UFSAR chapter 15 accident analyses affected by a changed assumed rod worth:

UFSAR section 15.4.1, “Uncontrolled Rod Cluster Assembly withdrawal from a
Subcritical or Low power startup condition”, 3" paragraph, states that “The maximum
(positive) reactivity insertion rate analyzed in the detailed plant analysis is that occurring
with the “simultaneous withdrawal of the combination of two sequential control banks
having the maximum combined worth at maximum speed”. This same bounding
parameter is also used in UFSAR section 15.4.2, “Uncontrolled Rod Cluster Assembly
withdrawal at power”, as stated in subsection 15.4.2.2, item 4 and 5. In these two
accident conditions any condition that changes rod worths (i.e. multiple rods dropped)
would differ from the assumptions in the original accident analysis.

UFSAR section 15.4.8.1, “Spectrum of Rod Cluster Control Assembly Ejection
Accidents”, subsection 15.4.8.2. “Calculation of Basic parameters”, a, Ejected Rod
Worths and Hot Channel Factors states that “The calculation (for ejected rod worths) is
performed for the maximum allowed bank insertion at a given power level, as given by
the rod insertion limits”. For a case where one or more rod has dropped, those rods will
be below their rod insertion limits, therefore the estimated rod worths of the OTHER rods
are DIFFERENT than as assumed for the UFSAR accident analysis starting point.

Subsection e., Trip Reactivity Insertion”, of this same section states that the Trip
reactivity assumed is given in table 15.4-2 and included the effect of one stuck RCCA
adjacent to the ejected rod. The table lists the assumed rod worth of the ejected rod at
various power levels and times in core life. For a case where one or more rod has
dropped, the worth of a postulated rod adjacent to an ejected rod will be DIFFERENT
than as assumed for the UFSAR accident analysis starting point.

Subsection g. “Results”, also provides specific reactivity values assigned to the
hypothetical ejected rod worth for various points in core life and power levels.
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REACTIVITY CONTROL S8YSTEMS

3443 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3134 Al full-length shutdown and conirol reds shall he OPERABLE and positioned
within + 12 s'eps (indicated position) of their group step counter demand position.

APPLICABILITY: MODES 1% and 2.
ACTICN:

a. with one or more full-length rods inoperahie hecause of being immovableasa
result of excessive frction of mechanical interferance or known fo be
untrippabie, determing that the SHUTDOWN MARGIN requirement of
S%ecmcaﬁon 3.1.4.1 is satisfied within 1 hour and be in HOT STANDBY within
& hours.

b With one fuli-length rod trippable but inoperabile due to causes other than
addressed by ACTION a., above, or misaligned from its group step counter
demand height by more than + 12 steps {indicated posfiion), POWER
OPERATION may continue provided that within 1 hour:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The rod is declared inoperable and the remainder of the rods inthe
group with the inoperable rod are afigned to within = 12 steps of the
inoperable rod while maintaining the rod sequence and insertion limits
of Spedification 3,1.3.6. The THERMAL POWER jevel shall ke [
restricted pursuant fo Specification 3.1.3.8 during subsequent
opseration, or

The rod is declared inoperable and the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied. POWER OPERATION
may then continue provided that

(&)

a)

St mme A N e fﬁat the
previously analyzed results of these accidents remain valid for
the duration of operation under these conditions;

)] The SHUTDOWN MARGIN requirement of Specification 3.1.1.1
is determined ai least once per 12 hours;

*See Special Test Exceptions Specifications 3102 and 3.10.3.

SEABROOK - UNIT1 34 115 Arnendment No. 8
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that: (1) acceptable power distribution limits
are maintaired {2 ire-minimam-SH ITDOWNMARGHHsatstained—end (3) the potential
effects of fod misalignment on associated accident analyses are limited. ¢ PERABILITY of
the coniro-red-pesitien-indieaterse reqtired-to-getermineconts sttepesitions and thereby
ensure compliance with the controf rod alignment and insertion limits. Verification that the
Digital Rod Position Indicator agrees with the demanded position within + 12 steps at 24, 48,
120, and 228 steps withdrawn for the Control Banks and 18, 210, and 228 steps withdrawn
for the Shutdown Banks provides assurances that the Digital Rod Position Indicator is
operating correctly over the full range of indication. Since the Digital Rod Position Indication
System does not indicate the actual shutdown rod position between 18 steps and 210 steps,
only points in the indicated ranges are picked for verification of agreement with demanded
position.

The ACTION statements which permit limited variations from the basic requirements
are accompanied by additional restrictions which ensure that the original design criteria are
met. Misalignment of a rod requires measurement of peaking factors and a resiriction in
THERMAL POWER. These restrictions provide assurance of fuel rod integrity during
continued operation. In addition, those safety analyses affected by a misaligned rod are
reevaluated to confirm that the results remain valid during future operation.

The maximum rod drop time restriction is consistent with the assumed rod drop time
used in the safety analyses. Measurement with rods at their individual mechanical fully
withdrawn position, Tavg greater than or equal to 551°F and all reactor coolant pumps
operating ensures that the measured drop times will be representative of insertion times
experienced during a Reactor trip at operating conditions.

The fully withdrawn position of shutdown and control banks can be varied between
225 and the mechanical fully withdrawn position {(up to 232 steps), inclusive. An
engineering evaluation was performed to allow operation to the 232 step maximum. The
225 to 232 step interval allows axial repositioning to minimize RCCA weat.

Control rod positions and OPERABILITY of the rod position indicators are required to
be verified on a nominal basis of once per 12 hours with more frequent verifications required
if an automatic monitoring channel is inoperable. These verification frequencies are

e smio for anmina that the annlicablal OO s catiofad
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TABLE 3.1-1

ACCIDENT ANALYSES REQUIRING REEVALUATION
IN THE EVENT OF AN INOPERABLE FULL-LENGTH RCD

Rod Cluster Conirol Assembly Insertion Characteristics
Rod Cluster Control Assembly Misalignment

Loss of Reactor Cootant from Small Ruptured Pipes or from Cracks in
Large Pipes Which Acﬁuates the Emergency Core Cooling System

Single Rod Cluster Control Assembly Withdrawal at Full Power

Major Reactor Coolant System Pipe Ruptures {Loss-of-Coolant
Accident)

Major Secondary Coolant System Pipe Rupture

Rupture of a Control Rod Drive Mechanism Housing (Rod Cluster Control Assembly
Ejection)
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SEABROOK ACCIDERT ANALTSES Revision: 10
o TamLz1542 Sheet of1
Table 15.4-2 Parameters Used In The Reca Ejection Accident
BOL- BOL-H7P ZOL-
Time InLife — Power HEP EQL-ZEFP HZP
Power level, % 100 0 100 o |
Ejected rod worth (%6 Ap)y g2s 0.78 023 085
Delaved neuTon Taction, vo 034 034 143 044
Feedback reactivity weighing 1.335 2081 1.486 3.765 l
Trip reacivity (¥ 2p) 40 2.0 40 24
F, before rod ejection 2.3 - 23 -
¥, after rod ejection 6.0 113 170 %0
Number of Operafion Puieps 4 2 i 2
Max. Fuel C/L Temperature, °F 4928 3835 4850 3938
Max, Fuel Avg. Tewperature, °F 3795 3348 3798 3516
Max. Puel stored energy, cel’zm 1637 1407 163.8 149.4
[Biwb} i294.7] [233.2] {204 83 [268.9]
Fuel Melt (%) 831 { 1.79 o
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SEABROOK v ACCIDENT ANALYSES Revision 12
STATION Reactivity and Power Distribution Anomalies Section 154
UESAR Page 2

Procedural controls restrict rod motion if the power range nuclear instruments are mnoperable.
With RCA Tave less than 531°F and power range NIs inoperable, the motor generator sets can
only be energized if the RCS is borated to greater than the all rods out value or if alternate means
have been established to ensure that the control and shutdown rods are not capable of being
withdrawn.

Although the reactor is normally brought to power from a suberitical condition by means of
RCCA withdrawal, initial startup procedures with a clean core call for boron dilution on RCCA
withdrawal., The maximum rate of reactivity increase in the case of boron dilution is less than
that assumed in this analysis (see Subsection 15.4.6, "Chemical and Volume Control System
Malfunction that Results in a Decrease in Boron Concentration in the Reactor Coolant™).

The RCCA drive mechanisms are wired into preselected bank configurations which are not
altered during reactor life. These circuits prevent the RCCAs from being automatically
withdrawn in other than their respective banks. Power supplied to the banks is controlled such
that no more than two banks can be withdrawn at the same time and in their proper withdrawal
sequence. The RCCA drive mechanisms are of the magnetic latch type, and coil actuation is
sequenced to provide variable speed travel. The maximum reactivity insertion rate analvzed in
the detailed plant analysis is that occurring with the simultaneous withdrawal of the combination
of two sequential control banks having the maximum combined worth at maximum speed.

This event is classified as an ANS Condition II incident (an incident of moderate frequency) as
defined in Subsection 15.0.1.

The neutron flux response to a continuous reactivity insertion is characterized by a very fast rise,
terminated by the reactivity feedback effect of the negative Doppler coefficient. This self
limitation of the power excursion is of primary importance since it limits the power to a tolerable
level during the delay time for protective action. Should a contmuous RCCA withdrawal
accident occur, the trapsient will be terminated by the following automatic features of the
Reactor Protection Systeny

a Source Range Hich Neutron Flux Reactor Trip - Actuated when either of two
independent source range channels indicates a neutron flux level above a
preselected manually adjusted setpoint. This tdp function may be manually
bypassed only after an intermediate range flux chanoel indicates a flux level
above a specified level. It is automatically reinstated when both intermediate
range channels indicate a flux level below a specified level.

b. Tutermediate Ranee Hich Neuntron Flux Reactor Trip - Actuated when erther of
two independent intermediate range channels indicates a flux level above a
preselected manually adjustable setpoint. This trip function may be manually
bypassed only after two of the four power range channels are reading above
approximately 10 percent of full power, and is automatically reinstated when
three of the four power range channels indicate a power level below this value.
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! * ACCIDENT ANALYSES » Revision 12
Reactivity and Power Distribution Anomalies Section 15.4
Page 37

l’!L‘

The mirinum design shutdovwn margin available for this plant 2t hot zero power
{HZP) may be reached cnly at end of life in the equilibrium cycle. This value
includes an allowsnce Sor the worst stuck rod, an adverse xenon distmbuticn,
conservative Daoppler znd moderater defects, and an allowance for caleulational
wncertainties. Physics calculations have shown that the effect of two stuck
RCCAs (ons of which is the worst ejected red) is fo reducs the shutdown by about
an additional 1%4k. Therefore, following a reactor trip resulting from an RCCA
giection accident, the reactor will be subcritical when the core returns to HZP.

Depressurization calculadons have been perfonned assuming the maximum
possible size brezk (2.75 inch dismeter) located in the reactor pressure vessel
head. The results show a repid pressure drop and a decrease in system waler 10ass
due to the break. The emergency core cooling system (ECCS} is actuated on low
pressurizer pressure within 1 mimute after the break. The RCS pressure continues
to drop and reaches sanwation (1100 to 1300psi depending on the system
temperatare} in about 2 to 3 mimutes. Due to the larze thermal inertia of primary
and secondary system, there has been no significant decrease in the RCS
temperature below no-load by this time, and the depressurization itself has caused
an increzse in shutdown margin by zbout 0.2%:Ak due to the pressure coefficient.
The cooldown transient could not absorb the aveilable shutdown margin until
wore fhan 10 minustes after the break. The addition of borated safety injection
How starting one minute after the break is much more than sufficient to ensure
that the core remains suberitics] during the cocldown.

Reactor Profzction

Reactor protection for 2 rod ejection is provided by high neuiron flux trip (migh
and low setting) and high rate of nentron flux increase mip. These protectien
Ametions are part of the reacter trip system. No single Zilure of the reactor trip
system will negate the protection functions required for the rod ejection accident,
or adversely affect the consequences of the accident.

Results

Cases are presented for both beginning snd end of life at zero and full power.

{1}  Beginning of Cycle, Full Power

Tonmol bank D was cssumed o be mseried (0 Its msertion home.  15e |
worst ejected rod worth and hot chennel factor were conservatively
caicnlated to be 0.25%Ap and 6.0 respectively. The maximum fuel stored

CTUTIZY W = “ e x OUL 3V & AT RN B P
reached melting, conservatively sssumed at 4900°F. However, melting
was restricted o less than 10% of the fuel pellet.
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=

Begiuning of Cycle, Zero Power

For this condition, control benk D twas assumed to be fully inserted and
banks B and C were at their inseriion hzmts. The worst ejected rod iz
logated in control bank D and has a worth of 78%%4p znd a hot channel
factor of 11.5. The maximun: fuel stored enerzy was 141 cal’zm. The
peak fuel center temperature was 3833°F.

End of Cyele, Full Power

Confrol bank D was sssumed to be inserted to its insertion limut. The
eyected rod worth ;md hot chanrel factors were conservatively calculated
to be 132 Qip and 7.0 refpecw*ew The maximum fuel stored energy
TE peak rne: center emparamure was 4850°F.

,Ald of Cwle_ Zaro Power

The e3ected rod worth and kot channel factor for this case were obtained
assuming control back D to be fully inserted and banks B and C at their
insertion limits. The resnlts were 0. 85%Ap and 260 respectively. The
masinmm fuel stored energy was 150 cal'em. The peek Tuel center
teraperature was 3338°F. The Doppler weighting factor for this case is
significantly higher than that of the other cases due to the very larze
transient hot channel factor.

A summary of the cases presented above is given in The
nuclear power and hot spot fuel and clad temperature :m..aems for the
worst cases (beginning of life full power and end of lifs zero povrer) are
presented in Figure 15.4-10{ and Fisure 15.4-11] The caleulated sequence
Gf events for these worst case rod ejection accidents is presented in

Table 15.4-1] For all cases, rezctor trip occurs very early in the transient,

aﬁ& which the nuclear power excursion is {8 erminsted.  As discussed
previously, the reactor will remain suberitical following reactor trip.

The ejection of 2n RCCA constitutes a break in the RCS, lecated in the
reacior pressure vessel head. Following the RCCA ejection, the opersic
would follow the same emergency instructions 2s for any other LOCA m
recover from the event,
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Question 83:

The following conditions exist:
e The plant was operating in Mode 1 at 100% power.

o A fire in the Seismic Monitoring Cabinet has forced an evacuation of the Control
Room.

s The Crew is responding to the Remote Safe Shutdown (RSS) Panels.

In accordance with 0S1200.02, “Safe Shutdown and Cooldown From the Remote Safe
Shutdown Facilities”, which of the following is the prescribed method of ensuring
sufficient RCS boration for Cold shutdown in this condition?

A. At the RSS panels shift CS pump suction to the RWST. Start borating using a Boric
Acid Transfer Pump and the Emergency Boration valve. Inject Boric Acid required for
Cold Shutdown by calculation or sample.

B. Prior to leaving the Control Room start a boration using a Boric Acid Transfer Pump
and the Emergency Boration valve. Monitor WR Excore Neutron Flux less than 1.0
E-3% at RSS panel throughout the cooldown to ensure sufficient boration.

C. Prior to leaving the Control Room start a boration using a Boric Acid Transfer Pump
and the Emergency Boration valve. Verify sufficient Boric Acid for cold shutdown
injected by sample or calculated volume when the RSS panels are manned.

D. At the RSS panels shift CS pump suction to the RWST. Start borating using a Boric
Acid Transfer Pump and the Emergency Boration valve. Monitor WR Excore Neutron
Flux remains less than 1.0 E-3% at RSS panel throughout the cooldown to ensure
sufficient boration.

Answer: A

Original regrade request comments:
ES-403 D.1.b Re-grade criteria; newly discovered technical information shows that two
answers are correct. Answer “D” is also a correct answer as explained below.

The stem of the question intended to test the students knowledge of the method used to
ensure sufficient boration has been added to the plant to achieve cold shutdown
conditions when operating from the Remote Safe Shutdown (RSS) panel.

In a normal plant shutdown and cooldown from the Main Control Room the plant is
borated to meet the shutdown margin requirements for cold shutdown condition prior to
the initiation of the cooldown. This boration must be verified by direct sample of the RCS
before proceeding. In a RSS shutdown the cooldown is initiated before the boration is
started, so verification of adequate shutdown margin is managed under more dynamic
conditions. !
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In 0S1200.02 the boration is initiated as described in the first and second sentences of
both answer “A” and answer D The procedure starts this boration in two different
steps, step 4 or step 14. Step 4 of the procedure is a continuous action step that directs
the operators to monitor WR Excore Neutron Flux level less than 1.0 E-3%. The RNO for
flux level greater than 1.0 E-3% directs shifting CS pump suction to the RWST and
starting a boration. Step 14 records initial boric acid storage tank levels, then aligns the
charging system suction to a borated water source. A plant cooldown is then initiated in
step 17. Boron (via the aligned borated water suction source) is then added as
necessary as the RCS volume contracts during the cooldown to maintain Pressurizer
level between 20% and 80% (step 15) or WR Excore Neutron Flux level less than 1.0 E-
3% (step 4). An attempt is made to verify RCS boron concentration is greater than the
concentration required by RE-18, “Shutdown Margin Values” by RCS sample (Step 24 c)
before the plant is aligned to RHR. If accident conditions prevent verification by sample
then an indirect determination of RCS boron concentration is utilized. The amount of
boric acid that has been pumped from the boric acid storage tanks is used to calculate
the inferred change in RCS bofron concentration. This measurement can not verify that
the volume that left the boric acid storage tanks has been successfully added to the
RCS, but the expected results are backed up by the provided RSS process monitoring
instrumentation. |

UFSAR section 7.4, “Systems Required for Safe Shutdown”, subsection 7.4.5.6 (Section
7.4, page 4), Process Monitoring states that “Monitoring of various vital plant parameters
relied on to achieve and |verify safe shutdown is available from redundant
instrumentation in the main control room and the RSS locations. This instrumentation is
listed in Table 7.4-1”. The Excore Wide Range Neutron detectors referred to in
0S1200.02, step 4 are identified in Table 7.4-1 as used for “Reactivity Monitoring and
Control”. ‘

Subsection 7.4.6, “Design Basis and Analysis” (Section 7.4, page 8) states: “In the
unlikely event that the main control room is uninhabitable, alternate control provisions
are provided at the RSS locations. Safety is not adversely affected by Event 1,
uncontrolled boron dilution (see Subsection 15.4.6)". The Boron dilution monitors are
only available in the main control room, so a boron dilution event can only be detected
by monitoring of the WR Excore Neutron Flux detectors.

An addition caution prior to step 29 also warns the operators to monitor plant conditions
for insufficient boron addition. The caution states: “SDM (Shutdown margin) should be
monitored during initial RHR repirculation to the RCS.” The can only be accomplished by
monitoring of the Excore Wide Range Neutron detectors to verify that the core is
protected from an inadvertent djlution when RHR is placed in service.

Answer A remains correct. The remote safe shutdown procedure directs shifting CS
pump suction to the RWST, and step 14 of 0S1200.02 starts a Boric Acid Transfer
Pump and opens the Emergency Boration valve. The required amount of Boric acid can
be added until it is verified by sample or, if that is not available, by calculated volume.
Step 13 of 0S1200.02 performs the initial sample of RCS boron, a caution prior to step
17 warn that boron greater than RE-18 requirements must be added, and step 24
provides the “loop” to check the amount of boron added by sample or by calculation.

Recommendation: Accept twoj) answers, A and D.
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Technical Reference(s)
0S1200.02, * Safe Shutdown

and Cooldown From the Remote Safe Shutdown

Facilities”. UFSAR Section 7.4,

“Systems Required for Safe Shutdown” including

UFSAR table 7.4-1, “Equipment

Required for Safe Shutdown”

Mumbet iine e I A
0S1200.02 | SAFE SHUTDOWH AND COOLDOWH FROM THE REMOTE | 12CHG 62
SAFE SHUTDOWH FACILITIES 073108

STEP ACTIONEXPECTED RESPONSE

RESPONSE NOT OBTAINED

4 *Mmﬁmr Excore Wide R

ange Neutron Flux:

a. Neutron flux- LESS
REACTOR POWER

THAN 1.0 E-3% a.

Cp-108A CP-108B

pumpl

Align borated water source, as follows:
1) Start at least one boric acid transfer

NI-6680 N

6691 « C5-P-3Aat MCC-512
-OR-
« Start CS-P-3B at MCC-612

2y Open CS-V426 at MCC-812.

IF valve can NOT be operated,
THEN locally open valve.

3 Open RWST suction supply:

+ C3-LCV-112D at CP-10BA

TORT

+ CS-LCV-112E at CP-1088

4y Close VCT suction supply:

+ CS-LCV-112B at CP-108A

“OR-

s C5-LCW-112C at CP-108B

5y Open RCS cold leg injection valve:

+ 8]-v138 at CP-108A

TORT

+ SIV139 at CP-108B

8) WHEN neutron flux is decreasing,

THEN stop poration:

L]

Clase Sv138

Close SI-V139

-

Stop horic acid transfer pumps

»

Close C8-V426
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Numoer i1z ‘
0S1266.02 | SAFE SHUTDOWH ARD COOLDOWH FROM THE REMOTE
QLFE SHUTDOWH FACILITIES

STEP ACTIOW/EXPECTED RESPONSE RESPONSE NOT OBTAINED

13 Sample RCS For Boron Concentration:

a, Align sample valves forlloop 1 from a.  Align sample valves for loop 3 from
CP-108& CP-1088:
1) Close MCC-522 feeder breaker 1) Close MCC-622 feeder breaker
2) Unlock and close breater for foop 1 2) Unlock and close breaker for loop
sample valve: 3 sample valve: .
s RC-FV-2834 at MCC-522 « RC-FV-2896 at MCC-622 ‘g
|
3) Alignloop 1 RCS sample: 3) Align loop 3 RCS sample: 32;
+« RC-FY-2832 - COPEN « RC-FV-2833 ~ OPEN i%
+ RC-FV-2884 - OPEN « RC-FV-2896 — OPEN %
4) WNolify Chemistry to sample the RCS %
for boron concentration i
.
b. Record boran concentration b. |FE sample can NOT be obtained, THEN §
record last RCS boron concentration: ?;%
Boron PPM | ;§
Sample Time | Boron PPM .

¢. Close RCS sample valyes:

CP-108A

RC-FV-2832 - CLOSE
RC-FV-28894 - CLOGE

cP-1088 |

RC-FV-2833 - CLOSE
RC-FW2886 - CLOSE

d. Open feeder breaker:

s CP-108A-MCC-522
» CP-108B—MCC-§22
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N R R

Himber Tite Hew.ivzte
08120002 | SAFE SHUTDOWH AND € OOLDOWH FROM THE REMOTE |12 0HG 62

$AFE SHUTDCAWH FACILITIES 075108
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14 Establish Plant Configuration For
Reactivity And Inventory Control:

a. Record the Boiic Acid Tank Levels:

§
.
i
.
Z
.
%
i
%’
‘*é

2) Close RMW-Y31, horic acid blender
and charging pump suction isolation

TANK INSTRUME RSS CONTROL _
NT PANEL

BATKAA | CS-LL744 CP-108A %
BA-TK-4B CS8-Li-7464 CP-108B %
i

BA TK-4A ;
BA-TK-4B §
b. Localy isolate RMW to RCS makeup %
sysiem: .

1) Close RMW-V34 bpric acid blender %
isolation i%

i

) Close RMW-V38, gharging pump
suction isalation

¢. Locally align the boric acid fankwith the
highest level to both Boric acid transfer
pump suctions:

BA-TK-4A BA-TK-4B
CS-V410 - OPEN C3V416 - OPEN

C8-W437 - OPEN C8-v437 - OPEN
CS-V1207 - OPEN - |CB-V1207 - OPEN

;%5;
]
%

CS-V416 - CLOSE C5-v410 - CLOSE
CS-v431 - CLOSE CB-v423 - CLOSE

Step continued on the next page.

Ix
]
N
s
B
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QAFE SHUTDO

Wil ARD COOLDOWH FROI THE REMOTE
AFE SHUTDOWH FACILITIES g

STEP

ACTION/EXFECTED

RESPONSE

RESPONSE ROT OBTAINED

d. Align charging pump syction to RWST:

1) RWST suction supply - OPEN

+ CP-10BA - C5-

LCv-112D

Locally open valves, [E RWST can NOT

be aligned, THEN referto

ATTACHWMENT B for gravity feed

lineup. Go to Step 141

-OR-

« CP-108B - C&

LCV-112E

73 VCT suction supply

- CLOSED

¢« CP-108A - CB-

LCV-1128B

-0OR-

« CP-108B - CSLCW-112C

e. Align ON-LINE boric atid tank
1) Start ON-LINE bori¢ acid transfer 1) IF a boric acid transfer pump can
pump: NOT be started, THEN align gravity
feed per ATTACHMENT 8 AND go
+ CB-P-3A - MCC 512 to Step 14f.
-0OR-
« C5-P-38 - MCC-812
2) Establish boric acid flow: 2) IF valve cannot be operated,
THEN open valve locally.
« CS-V426 MCCB12 - OPEN
f Isolate nommal letdown by opening the
following circuits:
+ RC-LCV-459 - PP-122B CKT #17
+ RCLCV-460 - PP-122B CKT #1
g. lsolate RCS chaging header:

1) CP-1084 - CSV142 CLOSE

2) CP-108B - CS-V143 CLOSE

Step continued onthe next page.
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e

HumDer

520002

[
n

SRFESHU

a4

TOOWH AND COOLDOVWEH FROM THE REMOTE
SAFE SHUTDOWH FACILITIES

weviliaw
12 CHG 42

0773108

sTeP_|

ACTIONEXPEC

TED RESPONSE

RESPONSE NOT OBTAINED

15 Check Plant Conditions:

a. Pressurizer level -

P0% TO 80%

a.

Perfarm the following:

CP-1084 &

P-108B

s |F level is high:

RC-1I-7334 A

tC-LI-7333

1) Increase steam dump.

RC-LR-7334 |H

RC-LR-7333

2y Decrease seal injection flow by
locally adjusting applicable
charging purnp flow control

hypass valve:

C&-P-2A CS-P-2B
CSs-va2z1 CE-¥218
- OR-

+ |F levelis fow:

1y Decrease steamn dump.

2y Increase sedl injection flow by
{ocally adjusting applicable
charging purmp flow control

bypass valve:

CB-P-2A

Cs-pP-Z8

C8-v221

Ce-v218

Step continued on the next page.
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P iine RN
OSi200.072 SAFE SHUTDOWH AND COOLDOVWH FROM THE REMOTE 126G 62

YAFE SHUTDHIWWH FACILITIES 47:3108
STEPR ACTIONEXPECTED RESPONSE ] RESPONSE NOT OBTAINED

CAU TIONZ o A boric acid tark volume greater than RE-18 recelirernent rmust be injected
. info the RCB, during codl town, to ensure adequate stelt down manin.

. Maintain FAR level botwean 50% 108054

17  Conumetice RCS Cooldow:

a. Defeat 3SPS Train A aphd Train B output
by apening the follovdng circuits:

» ATrain SSPS - PP-1A CKT#11

R A R P AR SRR ST S B S AR R R SR

+ BTrain SSPS - PP-1B CKT #11

b. Maintain RCS sybcogling greater than
100°F per ATTACHMENT A,
COOLDOWN LIMITATIONS CURVE

¢. Adjust SG ASDYs to athieve a cooldown ¢, Locally adjust valyes for cooldown.
rate - LESS THAN OR[EQUALTO
50°F/HR BY COLD LEG INDICATION:

RCS Cold Leg Temperalure
Instrument

CP-108A

LOGP 1 RIC-TR-3406
RC-TI-2410

CP-1088

LOOP 4 RIC-TR-9407
RC-TI-8411

d. Maintain all G presstres - EQUAL
DURING COOLDOWIN

e. Maintain SG wide range - 70% TO 90%: e Adjust EFW flow as necessary.

Step continued on the next page.
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Myt Lt ey il an
0S1260.02 | SAFE SHUTDOWN ARD COOLDOWN FROM THE REMOTE | 12CHG 02
SAFE SHUTDOWH FACILITIES 07314038
STEP ACTIONIEXPECTED RESPONSE RESPONSE NOT OBTAINED
24 Sample RCS For Boron| Concentration:
a. Aligh sample valves forlaop 1 from a.  Align sample valves for loop 3 from
CP-10BA: CP-108B:
1) Close MCC-522 fgeder hreaker a) Close MCC-622 feeder breaker
2) Unlock and close preaker for loop 1 by Unlock and close breaker for loop
sample valve: 3 sample valve:
+  RC-F¥-2094 af MCC-522 « RC-FV-2886 at MCC-622
3) Align loop 1 RCS gample: ¢y Alignloop 3 RCS sample:
¢ RC-FV-2832 4 OPEN » RC-FW-2833 — OPEN
« RC-FV-2894 {OPEN * RC~F%2898 ~ QPEN
4) Notify Chemistry to sample the RCS
for baron concentration
h. Record boron concentration b, IF sample can NOT be obtained, THEN
verify a horic acid tank volume greater
Boron PPM I than RE-18 reguirement is injected into
the RCS.
Sarmple Time |
¢. ‘Yerify boron sample toncentration is ¢. Continue RCS makeup from the batic
greater than RE-18 requirements. acid fank.
d. Close RCS sample valves:
CP-108A |
RC-FV-2832 - CLOSBE
RC-FV-2B44 - CLOGE
CP-108B |
RC-FV-2833 - CLOSE
RC-FV-2896 - CLOCE
g. Open feedet breaker
« CP-108A-MCGt522
+« CP-108B - MCCr622
Fof &7
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i1

SAFE SHUTDOWH ARD ¢ OCLDOWH FROM THE REMOTE | 12CHG 62
AFE SHUTDOWH FACILITIES 07314908

Sf

Rev Daw

STEP

ACTION/EXPECQTE

D RESPONSE

RESPONSE NOT OBTAINED

CAUTION  SDM should he monitored during initizl RHR recirculation to RCS. Each RHR fcop
contains approsamately 3100 gafions.

29 Place One RHR Train

1 Operation:

a. Locally sample RHR tr
concentration:

ain for boron

» A RHR-RH-VE

-OR-

» B RHR-RH-V44

b Align RHR flow valyes
hy opening hreaker:

to full flow cooling

« RHRTrainAflowc
PP-112A CKT #2

ontrol valves -

-OR-

+ RHR Train B flow control valves -

PP-1128 CKT#2

¢. Locally align valves for RHR operation:

RHR Train Valve

Position

A RHR CHBS-Y2

CLDSED

CC-V145

OPEN

RH-FCV-610 | OPEN

RH-FCv-606 | CLOSED

B RHR CBS-y5

CLOSED

CC-VR72

OPEN

RH-FCY-

611 OPEN

RH-FCV-

807 (CLOSED

Step continued on the next page.

2

& of 47

£

Page 46 of 67

Revision 1




ES-501 Seabrolok Comments and NRC Resolution Attachment 1
SEABROOK NSTRUMENTATION AXD CONTROLS Revision 12
STATION Systems Required for Safe Shutdown Sectien 7.4
U¥SAR Page 5

7455 Plant Cooling System

Operation of at least one seryice water/PCCW train is required to maintain equipment cooling
and for subsequent RHR operption. Intake tunnel failure that results in the complete loss of the
seawater supply to the service water pumps or failure of nonseismic service water piping large
enough to prevent adequate qooling of safety systems will result in automatic actuztion of the
cooling tower on low service|water pump discharge pressure. The TA signal is-also generated
when the Cooling Tower is providing the cooling water to the station, and a loss of offsite power

ent occurs. Intake tunnel filure with subsequent cooling tower actuation is only applicable to
safe shutdown from the main fontrol room. RSS does not requize cooling tower actuation. If the
cooling towers are actuated there are manual actions required at the fower o detect a loss of
inventory due to pipe or valve failure and to manually close the spray header bypass valve to
start flow into the spray header after the basin is heated sufficiently to preveat icing. Cooling
tower actuation, loss of offsite power, of safety injection, isolates the nonseismic SW piping to
ensure adequate flow to the safety users.

7456

Monitoring of various vital plant parameters relied on to achieve and verify safe shutdown 15
available from redundant instrumentation in the main control room and the RSS locations. This
instrumentation is listed in TaFle 74-1.

Process Monitoring

TAST HVACT
Operation of the ventilatign'cooling systems for the diesel-generator building, primary
component cooling water pump area, Emergency Feedwater Pumphouse, Service Water

Pumphouse, switchgear roo

fong-term operability of the

below equipment limitations.
are explained in the various s

s and containment enclosure area is required to maintain the
quipment within these heat generating areas and keep temperatures

The equipment function and safety evaluations for these systems
bsections of Section 9.4.

7458 Sampling

Capability to obtain grab samples of the RCS is available to determine boron concentration for
the cooldown. The boron coficentration in the RHR system will also be verified prior to system
initiation. Valves operated f0r sampling are not considered active unless they serve other safety

functons such as containme:

isolation.
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SEABROOK TRSTRUMENTATION AND CONTROLS Revision 12
STATION Systems Required for Safe Shutdown Section 7.4
TISAR Page 8

Safety grade backup air supgl

for safe shutdown. Referto

The station Service Water
presented in Subsection 9.2,

Subsection 0.2 2 and the safy

The selection of instrument
the event comsequences that might jeopardize safe shutdown conditions.
consequences that are germa

adequate supply for emerger

The results of the analyses

lies have been provided to components which must remain operable
Updated FSAR Section 9.3 for further discussion.

System is explained in Subsection 9.2.1. The safety evaluation is
| 3. The Primary Component Cooling Water System is explained in
ty evaluation is presented in detail in Subsection 9.2.2.3.

1

[

htion and controls for safe shutdown has included consideration of
The event
ne are those that would tend to degrade the capabilities for boration,

lcv feedwater, and residual heat removal.

are presented in Chapter 15, Of these, the following events will

produce the most severe consequences that are pertinent:

1. Uncontrolled boron dilution (see Subsection 13.4.6)

2. Loss of normal feedwater (see Subsection 15.2.7)

3. Loss of extetnal electrical load and’or turbine trip {sec Subsections 15.2.2 and
15.2.3)

4. Loss of nonpmergency AC power fo the station auxiliaries (Loss of Offsite
Power). See Subsection 15.2.6.

It is shown by these analys
equipment indicated in Sub
monitor shutdown.  Thes
cooldown to cold shutdowy
return to criticalify or a loss

. that safety is not adversely affected by these events, assuming the
ection 7.4.7 is available in the main control room to control and‘or

vailable systems will allow maintenance of hot standby and
even during the events listed above which would tend toward a
f heat sink.

In the unlikely event that
provided at the RSS locatio
dilution (see Subsecti

cili T Si 1l
by
The results of the analysig
Criteria, IFEE Standard 2
standards, to the equipment

main control room evacy

= main control room is uninhabitable, alternate control provisions are
ns. Safety is not adversely affected by Event 1, uncontrolled boroy
Events 2, 3 and 4 do not have an adverse effect si&cg the

O POWELEA DY < 1 . F: (a1l i faiagied
the plant in
which determined the applicability of the NRC General Design
70-1071, applicable NRC Regulatory Guides, and other industry
required for safe shutdown, are presented in Table 7.1-1.
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SEABRODR ENGINEERED SA‘r’Eﬂ" FEATURES Reyision: 12
STATION ‘ TABLE 7.4-1 Slicet: - | 6of13
UFSAR »

Inshrumentation Location
RSS Contre]
51 Accum. TK-9A Isol. Viv. SLV-3 CP-108A
51 Accum. TK-9B Isel. Viv. SI-V.-17 CP-108B
ST Accum, TR-9C Isol. Viv, 5I-V-32 CP-108A
$1 Accum, TK-9D Isol. VIv, 5I-V-47 CP-108B
SI Accum. TK-9A Vent Vivs. SI-FV-2473, 2476 CP-108B
ST Accum. TK-9B Vent Vivs. SI-FV-2482, 2483 CP-108A
ST Accum. TK-9C Veat Viva, SI-FV-2477, 2486 CP-108B
51 Accum. TK-9D Veat Vivs. SI.FV-2493, 2496 CP-108A
Bus E52 Feeder Breaker to MCC E522  AWY CP-108A
Bus E62 Feeder Breaker to MCC E622  AWQ CP-108B
Neutron Flux Indicators/ Monitoss (Excore)
Intermediate Range Flux NI-NI-6690-2 X
Intermediate Range Flux NI-NI-6690-3 X
Source Range Flux NI-NI-6690-4 X
Intermediate Range Flux NI-NI-6691-2 X
Intexmediate Range Flux NI-NI-G691-3 X
S UTE RAEE Uy WI-II-CUsT=¢ X
Shutdown Mouitor NI-NM-6690-1 X

(continued to next page
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Additional regrade request comments for question 83:

Question 83 established some

Cabinet has forced an evacuat

to the Remote Safe Shutdown

The question then asks: “In acc

From the Remote Safe Shutd
method of ensuring sufficient R

The request for a regrade has

answers should be credited. An

D.

Flux remains less than 1.0
sufficient boration.

The initial request for regrade
shutdown, as opposed to the
panel. The request also used

7.4, “Systems required for Safe

The design bases of the Re
Appendix R of the UFSAR.

purposes of the sub systems ¢
it establishes that: “reactivity
maintaining cold shutdown r

functions shall be capable ¢

At the RSS panels shift CS
Acid Transfer Pump and thg

initial conditions that (1) A fire in the Seismic Monitoring
on of the Control Room and (2) The Crew is responding
RSS) Panels.

ordance with 0S1200.02, “Safe Shutdown and Cooldown
bwn Facilities”, which of the following is the prescribed
CS boration for Cold shutdown in this condition?”

asserted that answer D is also a correct answer so two
swer D states:

pump suction to the RWST. Start borating using a Boric
> Emergency Boration valve. Monitor WR Excore Neutron
E-3% at RSS panel throughout the cooldown to ensure

jifferentiated between the methodology of a normal plant
accelerated shutdown and cooldown used at the RSS
he design bases discussion provided in UFSAR chapter
Shutdown”.

mote safe shutdown facilities are further discussed in
The introduction section provides a description of the
redited for Remote Safe shutdown function. In this section
control function(s) shall be capable of achieving and
bactivity conditions” and that “the process monitoring
bf providing direct readings of the process variables

necessary to perform and control the (above) functions. (see excerpt on next page).

Note that, for the concept of
conditions are described: achie

‘Remote Safe Shutdown” two separate and distinct end
ving and maintaining cold shutdown.
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SEABROOK Fire Protection of Safe Shutdown Capability 10CTR50, | Rev. 5
STATION Appendix R Section 1

Introduction Page 1-1
INTIRODUCTION
General Design Criterion 3, "Flite Protection.” of Appendix A, "General Design Criteria for
Nuclear Power Plaats,” to 10 CFR Part 50" Licensing of Production and Utilization Facilities”

; and components important to safety shall be designed and
with other safety requirements, the probability and effects of

Appendix R, "Fire Protection Program for Nuclear Power Facilities Operating Prior to January 1.

1978" 10 1G CFR Part 50 was

“Fire Protection of Safe Shutdoy

a One train of svst
from either the
damage; and

b. Systems necesss

room of emergen

This requires each licensee o
including associated non-safety

fo hot sherts, open circuifs, or
achieve and maintain hot shutdo
establishes separation regquiren

noainerted containment,

Appendix R, paragraph IILL, "4
fotlowine performance geals for

issued on November 19, 1980 (45 FR 76602). Paragraph IILG,
m Capabili equires that fire damage be limited so that:

S 1

g ¢

s necessary to achieve and maintain hot shutdown conditions
ontrol room or emergency contrel station(s) 15 free of fire

: to achieve and maintain cold shutdown from either the control
v control station(s) can be repaired within 72 hours.

assess those areas of the plant”..where cables of equipment,
circuits that conld prevent operation or cause maloperation due
shorts to ground of reduadant trains of systems necessary to
wn conditions are located in the same fire area...” The regulation
neats for areas outside of primary containment and inside

\lternative and Dedicated Shutdown Capability,” establishes the
the shutdown functions:

a The reactivity co

shutdown reactiv

htrol function shall be capable of achieving and maintaining cold
itv conditions.

The reactor cooll

AT makenp funcion shall be capable of mainfatung the reactor

coolant level within level indication in the pressurizer.

The reactor heat

dacas: heat comos,

removal function shall be capable of achieving and maintaining
al

The process m
the process varial

ftoring function shall be capable of providing direct readings of
les necessary to perform and control the above functions.

The supporting
lubrication, etc.,

Shutdown functio

Branch Techaical Position CN
Plants,” Rev. 2,

July 1981 reiter

functions shall be capable of providing process cooling,
necessary to permit operation of the equipment used for Safe
ns.

[EB 9.5-1 "Guidelines for Fire Protecton for Nuclear Power
ates the above requirements in SectionCSband Clc
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A specific discussion of the Bas
provided in sub-section 3.1. Se

"Safe Shutdown" for purposes ¢
from a 100 percent power oper:
this are conditions "hot standby
"cold shutdown." Note again tf
cold shutdown and maintenand
not discussed in this definitio
cooldown evolution.

es and Positions of Safe Shutdown Capabilities is
stion 3.1.2 defines Safe Shutdown as follows:

f the review is defined as a capability to bring the reactor
ating condition to a "cold shutdown" condition. Included in
" "hot shutdown," "cold shutdown," and maintenance of
were is a distinction in this definition between achieving
e of cold shutdown. The term “shutdown margin” is also
h, as it would be for a normal reactor shutdown and

SEABROOX Fire Protertion of Safe Shutdown Capability 106CFR30, | Rev. 9
STATION Appendix R Section 3.1
Safe Shutdown Capability Page 3.1-1

SAYE SHUTDOWN CAPABILITY

31

Discussion Of Bases And Positions

311 General
10 CFR Part 50 Appendix R, P

a One train of sv
from esther the
damage; and

ro0m Or Smergel

Based on requirement "a" abov]
necessary to achieve and main|

rragraph [ILG. 1 requires that fire damage be linited so that:

rtems necessary to achieve and maintain hot standby condition
control room or emergency control station(s) 1s free of fire

Svstems necessdry to achieve and maintain cold shutdown from etther the contral

ncy control station(s) can be repatred within 72 hours.

e the design basis of Seabrook Station is that one train of systems
tain hot standby from the control room or the emergency control

stations (hereafter designated the remote safe shutdown facilities) is free of fire damage.

Under this basis, Appendix R

Paragraph IILG.2 and IILG3 will apply to the safe shutdown

paths controlled from the main control room or the remote safe shutdown facililes. Any

deviations from the II1.G.2 and
the remote safe shutdown facils
of Deviations Section 3.7 of th
capabilities are provided as dist

| ITL.G.3 criteria will be with respect to the mam control room or
ties and is addressed in Sections 3.2.7, 3.3.9, 3.4.3 and in the List
is report. For fires in some areas of plant, alternative shutdown
rnssed in Sections 3.3 and 3.4.

This Section defines the bases
capabilities that will satisfy

nd positions utilized in determining and reviewing the shutdown
requirements of Paragraph IILG. These capabilities can be

utilized to safely shut down the reactor in the event of a fire in any area’zone of the plant.

Safe Shutdoxﬂ

"Safe Shutdown" for purposes
100 percent power operating

312

of the review is defined as a capability to bring the reactor froma
condition to a "cold shutdown” condition. Included in this are

conditions "hot standby,” "Bot shutdown ' "cold shutdown" and maintenance of “cold

shutdown.”
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Appendix R discusses the cri
satisfy the Safe Shutdown fun
broken down into two broad fun
in the listed criteria for determin
required to operate to permit

eria used to determine what equipment is required to
ction. This is given in section 3.1.5. The equipment is
ctional areas; Hot Standby and Cold Shutdown. Included
ation of this equipment is the qualifier: “The equipment is
a safe shutdown system to perform its safe shutdown

function”.

SEABROOK Fire Protgction of Safe Shutdown Capability 10CFR50. | Rev. 2
STATION Appendix R Section 3.1
Safe Shutdown Capability Page 3.1.3
314 Determination pf Safe Shutdown Functions

The safe shuidown functions are determined by considering the performance goals established in
Appendix B, Paragraph IILL.2] The systems or portions of systems necessary o salisfy safe
shutdown are subsequently defprmined.

315

Determination jof Safe Shutdown Equipment

e systems reguired fo achieve the performance gozls listed m
ese systems can be divided by function as Hot Standby (Reactor
F} and Celd Shutdown (Reactor tripped/aud cocl down of the
 equal to or below 200°F).

Szfe shutdown systems are t2
Section 1. The equipment for

tripped zod T-Avg above 350
Reactor Coolant System T-Avg
The following criteria are nsed|to determine the equipment required Zor safe shutdown:

& The equipment js required to oparate to permit a safe shutdown system to perform
its safe shutdows function.

b. The equipmen{ia maloperation can prevent & safe shutdown system from
performing the gafe shutdown function.

c. The equipment js a process ar electriczl boundary for a safe shutdown system.

3.1.6 Safe Shutdown Svstem Boundaries

The safe shutdown system progess boundaries are established by the following devices:

2 Normelly closed mannal valve

b, Check valve
n achieve and MAINTAIN cold shutdown from the Remote
Safe Shutdown Panel (the lgcation stipulated in the question) is listed Table RSS
3.1.3.4-3. This table identifies whether the equipment is required to achieve hot standby
or to either achieve or maintain cold shutdown. In this list the Wide Range Ex Core
Neutron detectors are identifigd as “Required for: Cold Shutdown” (See attached table
excerpt).

The equipment required to bot
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SEABROOK Fife Protection of Safe Shutdown Capability 10CFRS0, Revision 7
STATION ' Appendix R :
Safe Shutdown Capability Table RSS 3.1.3.4-4
FUNCTION: PROCESS MOKITORING ‘
REQIINED K3 N TUPPOTING LONTLTL A0 IRGTRAPENTATION BUUIfPENT LLECTRICAL
PIYIIIAL DEANINS AC,
ALTATIIN
il e ilind I TR e | ORI | T S Eﬁ_&:—x e | B | zoamen 1o v sz mmormooa G5 | i | ORE | sore | oBE it e | e ‘
i Wi -HE-E€31 [Ingervadiase - 1] i0%Es C-F-1-2 X x x - = L350 220 ¥ oz Cirarit KI-NE 55T
Rangs Therme’ by
M"-)ﬂ~$&:«l-£l.~
B~ NT 5520 o fE el
-\~ s821 G I8-E-13-2
0T - AN-23515 GBS
ZDE-TRX-XF5 -2
EDE-M 4T
% 11604032 Kendanzaze L0-2562% ATE p3 et LETA P-4 - x - - R50 - - - - - - B - - doze L
3e Tani S2NSE
evel irsazerse \
(Magnified image for clarity below)

: : ; i N ~. p : o E W\ 7
SEABROOK Fire Protection of Safe Shutdow
S ypendix
STATION - s Appendix

\ ' : ‘Safe Shutdown C
AY
\ FUNCTION: PROCESS M(
REQUIRED FOR POYER SUPPORTING
PHYSICAL
ITEW | EQUIPMENT ID EQUIPMENT H&ID/1-LINE prarsty HOT | COLD ELEC

: g E) %ID,/1- DRAWING FIR -

NO . NG. DESCRIPTION TRAIN KO. AREA/;zNE STAND | SHUT | ELEC | AIR | yopp | EQUIPMENT ID P

BY DOwH

NI-NE-5691 |Intermediate - B 310585 C-F-1-Z X - Q07 |KI-EIT/13-52
Range Thermal
Neutron Flux
Moritoring
Detector

NI-EIT/14-52

NI-EIT/15-52

NI-NI-6691-3&4

NI-NT-6621

NI-KH-6621

NI-KH-6621]

EDE-TBX-XP@
EDE-MM-87
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Conclusion:

As restated, the question asked:

procedure...

shutdown facilities.

What is a prescribed

..that utilizes equipmen

method described in the Remote Safe Shutdown

at the Remote Safe Shutdown panels...

.to ensure the plant is sufficiently borated to Cold Shutdown conditions...

__ for the conditions of plant shutdown and cooldown from the remote safe

Appendix R equipment is required to satisfy a definition of Cold Shutdown that is

different and unique from the
two elements: achieving and

clearly identifies the Ex Core

equipment required for Cold

clearly states that the proces

direct readings of the proce
functions are REQUIRED to
other process instrumentation
direct readings of the ability t

Answer D provides a valid deg
of negative reactivity to the cor

valid, credited method to DIRE

Answer D is correct.

NRC Resolution:

classic definition. The RSS cold shutdown definition has
maintaining Cold Shutdown. Appendix R of the UFSAR
Wide Range Neutron detectors as process monitoring
Shutdown. The Design criteria for the RSS equipment
s monitoring functions shall be capable of providing
5s variables necessary to perform and control whatever
achieve AND MAINTAIN cold shutdown conditions. No
is available in the list of credited equipment that provides
b MAINTAIN the plant in Cold Shutdown.

cription of the methodology used to perform the addition
e from the Remote Safe Shutdown panel, and provides a
CTLY observe the effectiveness of the reactivity addition.
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QUESTION 100:

The following plant conditions e

The Emergency Response

NRC.

Level criteria.

Who is responsible for terminat

Response Manager or Site

Responsé Manager or Sho

c o w »

Site Emergency Director or

Answer:

Initial regrade request comm

ES-403 D.1.b Re-grade criteria
necessary information to answg

Initial Conditions stated in th
declared 37 minutes ago. At t

Short Term Emergency Dirg

specifically state that the si
Emergency Off-site Facility

Response Manager (RM) ang

filled so no turnover of re
Emergencies”, Section 2.2, °
for classifying observed st
classification system specifi
as necessary until relieved b

ER-1.1, “Classification of Em
states “If emergency conditiof
subsequently reclassified to 3
report to their facilities. Althou
Support Center, and Emergen

A SITE AREA EMERGENC]

The on shift Work Control S

Conditions have stabilized 3

ONLY the Response Manag

Xist:
Y was declared 37 minutes ago.

plan facilities have NOT been activated yet.

Lpervisor has made the Notification to the States and

nd the event no longer meets the Emergency Action

on of the classification?

jer
Emergency Director.

it Term Emergency Director.

Short Term Emergency Director.

ents:
- Question had unclear conditions and did not provide the
or the questions. No correct answer.

e question establish that a Site Area Emergency was
\is point the Shift Manager assumes the dual role of the
sctor (STED). The second bullet of the question
te emergency facilities are not manned. Without the
(EOF) or the Technical Support Center (TSC) the
the Site Emergency Director (SED) positions are not
sponsibilities can occur. ER-1.1, “Classification of
Shift Manger Responsibilities” states “Responsibility
tion conditions in accordance with the emergency
d in this procedure and reclassifying the emergency
y the SED”.
ergencies”, Section 1.1 Discussion, 11™ paragraph also
\s are initially classified as an Alert or higher, and then
n Unusual Event, all ERO members should continue to
gh activation of the Technical Support Center, Operational
cy Operations Facility are not required (italics added), the
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ERO staff will be available to|assist with event recovery efforts, interface with State
emergency response personnel, and respond to information requests from the media,
elected officials and industry organizations.” No further discussion is provided
concerning the case of an emergency condition that is classified above an alert, but
subsequently cleared. ER-1.2,| “Emergency Plan Activation”, Section 1.1 Discussion,
restates this in the 3™ paragraph.

The 4" paragraph of ER-1.2, “Emergency Plan Activation”, Section 1.1 Discussion states
“Once the initial emergency deg¢laration is made, the associated ER 1.2 checklist for the
Short Term Emergency Director (ER 1.2A, B, C or D) shall be implemented at least
through to the completion of |state notifications prior to terminating the emergency
classification or reclassifying the emergency”.

In order to have a correct answer for this question, a choice must be given that either
states the event can not be terminated at this point, or, the EOF and/or the TSC must be
activated in order to terminate the event.

Recommendation: Delete queption

(continued on next page)
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Technical Reference(s)

ER 1.1, section 1.1, section 2.2 and ER 1.2, section 1.1

2.0

21

RESPONSIBILITIES

Unit Supervisor

Respansible for essuming the rale of Short Term Emergency Director (STED} until the Shift
Ivlanager has reported to theg Control Room.

2.2

Shift Manager
Responsible for classifying

Hbserved station conditions in accordance with the emergency

classification syster specified in this procedure and reclassifying the emergercy es necessary
until relisved by the Site Expergency Director. o

2.3

3.0

Site Emergency Director

Responsible for analyzing g ing station conditions and rec lassifying the emergency

classification in accordance
PRECAUTIONS

L. Final emergency c
Shift Manager or t
Director may make

with this procedure.

sifications are contingent upon the evaluation and discretion of the
Site Emergency Director. The Shift Manager or Site Emergency
an emergency classification based on clear indications that the event

trajectory meets the|intent of the initiating condition, although the sssociated emergency
action levels have npt yet been met or exceeded.

2. Critical safety function status tree (CSFST) color displays must be sustained indications
of continuous conditions. Conditions indicated by CSFST displays must be evaluated
and verified us ing hirdwired information before they are used as bases for emergency

classifications or fo

r protective action recommendations.

3. Offsite dose projections are required in the event that any of the following conditions

occur:

a  HI alarm on Wide Range Gas Monitor (WRGM) effluent rate reonitor {(RVI-6528

4, or

b. Hlgamons
valve (ASDV

c. Hlalamone
and fed from 1

At the discretion of]
the initial dec laratig

Main Steam Line Monitor with an OPEN atmospheric steam dump
or safety relief valve (SRV) on the affected line, or

Ivlain Steara Line Monitor with the stearm driven EFW purmp runming
he affected line.

the Shift Manager, offsite dose projections may be performed after
n is made based on other plant or radiological conditions.

4. An emergency declaration should be mede as soon s possible after indications are

available that an EA
extenuating circum

L. has been e xceeded, not to exceed 15 minutes unless warranted by
tances.
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[f the erergency-relate
clessification level has

£y

L

F1.1 Paged
{ome AT =

tad
A

i indications completely clear before a declaration of an emergency
been marde, then no emergency classification is required. The Shift

Manager shall notify t
emergency-related indi
prior to the declaration
initiate state notificats
to the NRC in acca
and within 1 hour of t

If emergency-related i
that an emergency clas
required. The Shift M
discovery that an eme
telated indications no
notifications per good
in accordance with 10
1 hour of the event.

Emergency News Manager within one hour of the terrination of the
ations that emergency-related indications briefly existed, but cleared

of an emergency classification. The Emergency News Manager will

per good neighbor notification procedures. The event shall be reported
e with 10 CFR 50.72 erd 50.73 per the Regulatory Corgliance Menual,

event.

iratinns are received and later cleared, and after the fact it is determined
ification wes warranted but not rade, then no emergency classification is
r shall notifyy the Emergency News Mansger within one hour of
ency classification was warranted but not declared and that emergency-
mger exist. The Emergency News Ianager will tiate state

ighbor notification procedures. The event shall be reported to the NRC
CFR 50.72 and 50.73 per the Regulatory Compliance IVanual, and within

If emergency-related irdications are received and reduce in severity, such that the emergency
classificatinn went from an earlier higher level to a current lower level, the current lower level
emergency should be declared. State and NRC notificatinns shall be made in accordance with

Procedure ER 1.2

If emergency conditio

are imitially classified s an Alert or higher, and then subsecquently

reclassified to an Unuspal Event, all ERO members should continue to report to their facilities.
Although activation of|the Technical Support Center, Operational Support Certer, and
Emergency Operationg Facility are not required, the ERO staff will be available to assist wih
event recovery efforts,| interfare with State emergency resporse personnel, and respond to
information requests fipm the medis, elected officials and industry organizations.

When the EOF is activited, dose projection results used for classifiing emergencies will
normally originate in the EOF. The EOF will communicate the results to the Site Emergency

Director for classificat
sowrce (e g, the TSC),

bn of the emergency. If dose projection results are obtained from ennther
the Site Emergency Director shall direct the Health Physics Coordinator

to obtain the concurredce of the EOF Coordinator before reclassifying the emergency based on

the & category EALs.

{Protected: Ref. 6.12)
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L0

L1

OBJECTIVES

This procedure specifies the initial emergency resporse actions to be taken vpon the

classification of an UNTISU

AT EVENT, ALERT, SITE AREA EMERGENCY or GENERAL

EMERGENCY in accordange with the Sesbrook Station Rediologicel Emergency Plan.

Discussion
Checklist actions should be

If an Urnusual Event is decls
Section 5.0, even if notified
response, on-duty Priraary
Roor shall not atterpt to d
pegers have ectivated. On-o
Room may report tathe Co
event briefing.

performed in the order in which they are listed.

red, Primary Responders shall respond per Procedure ER 1.2,

of the termination of the Unusual Event. For an Unusual Event
lesponders who are directed in Sectinn 5.0 to contect the Control
all on-duty Operations personnel in the Control Room until their
uty Primary Responders who are directed to report to the Control
ntml Room prior to pager activation and remain on standby for an

If emergency conditions are
reclassified to an Unususl E
Although activation of the ]
Operations Facility are not
efforts, interface with state
from the media_elected affy

initially classified as an Alert or igher, and then subsequently

rent, all FRD members should continue to report to their facilities.
"echnical Support Center, Operational Support Center and Emergency
reqquired, the ERO staff will be available to assist with event recovery
emergency response personnel and respond to information requests

rials and indnatyy oreanizatinns
S0

Once the mmatial emergency
Term Emergency Director (
completion of state notifica

the emergency. If the emergency classification is terminated or if rec lassification of the

still be made within one hot
will be for the termination o

Heclaration is made, the sssociated ER 1.2 checklist for the Short
FR 124, B, C or D) shall be iraplemented at least through to the
inns prior to terminating the emergency classificatinn or reclassifying

r of the initial classification;, however, the initial NRC notification
f the emergency or for the emergency classification currently in

effect (1e., the reclassificatibn). (Protected: Ref. 6.2)

For an emergency classificafion that has been terminated or reclassified to a lower emergency

classification level prior to
the following:

the iritial NRC notification, the initial NRC notification shall include

+ State that a higher emergency classification level had existed prior to the mitisl

notification.

. E,xp]mn the conditions that required the higher emergency classification level; and

+  Explain the conditions that werranted termination of the emergency classification or
reclassificatinn to & Iower emergency classification level. (Protected: Ref. 6.2)
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Additional discussion for que

Question 100 established initial
37 minutes ago, (2) The Emerg
and, (3) the conditions no longe

The initial request for a regrad
conditions so that no correct af
statement that “the Emergency
the emergency condition was
position of the “Short Term

Emergency Director” (SED) ng
this moment in time it is clear t
event until the Technical Su
responsibilities has occurred b
facilities have activated and th
NUREG 1021, part B, item 7, 2

"When answering a

conditions that are not
consequence of other
example, you should nc

stion 100

conditions that (1) A Site Area Emergency was declared
yjency Response plan facilities have NOT been activated
r meet the Emergency Action Level.

e pointed out that the initial conditions created unclear
swer was available. The crux of this conclusion was the
Response plan facilities have not been activated”. When
discovered the Shift Manager had assumed the E-plan
~mergency Director” (STED), but neither the “Station
r the “Response Manager” (RM) positions are filled. At
hat no one is available with the authority to terminate the
pport Center (TSC) has activated and a turnover of
etween the STED and SED, or the Emergency Off-site
= RM has assumed incident command. Appendix “E” of
9 paragraph states:

nuestion, do not make assumptions regarding
specified in the question unless they occur as a
conditions that are stated in the question. For
t assume that any alarm has activated unless the

question so states or the alarm is expected to activate as a result of the

conditions that are state
no operator actions hay
the answer choices spe

No information was provided t
activation would successfully ¢
their answer should be based
states that emergency conditi
have NOT been activated, and
the students felt they should be

During the post exam review
emergency plan chain of event
Section 1.1, “Discussion”, prov
events:

If an Unusual Event is d
Procedure ER 1.2, Sect
Event. (2" paragraph, s

If emergency conditions

subsequently reclassifie

continue to report to the

d in the question. Similarly, you should assume that
e been taken, unless the stem of the question or
cifically state otherwise.”

b the students that allowed them to assume that E-plan
ccur (i.e.: “no operator actions have been taken”), and
on that expected outcome. Instead the question clearly
bn occurred 37 minutes ago, the Emergency Facilities
the condition has cleared. This is the frozen moment that
evaluating.

it was noted that clear direction to process the given
5 is not available in ER 1.2, “Emergency Plan Activation”.
des clarification for responding to other, similar chains of

eclared, Primary Responders shall respond per
on 5.0, even if notified of the termination of the Unusual
ection 1.1).

are initially classified as an Alert or higher, and then
d to an Unusual Event, all ERO members should
r facilities. (3™ paragraph, section 1.1).
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If the emergency classif
emergency is made afte
notification must still be
however, the initial NRC
or for the emergency cla
(3" paragraph, section

These clarifications do provide
presented in the initial question
declared, but conditions have
discussed. A procedure chang
that occurred in this case with t

There are two other statemen
served to create unclear directi

The 1% sentence of the 4" para

Once the initial emerger]
for the Short Term Eme

cation is terminated or if reclassification of the

r completion of the state notifications, the initial NRC
made within one hour of the initial classification;
notification will be for the termination of the emergency
ssification currently in effect (i.e., the reclassification).

1).

useful information for the cases stated, but the case
“An Alert or Higher (i.e. Site Area Emergency) has been
completely cleared prior to E-plan activation” is not
e request has been implemented to add the conditions
e expected response by the station staff to ER 1.2.

ts made ER 1.2, section 1.1, “Discussion”, that further
pns for the expected response to the stated conditions:

graph states:

cy declaration is made, the associated ER 1.2 checklist
gency Director (ER 1.2A, B, C or D) shall be

implemented at least thijough to the completion of state notifications prior to

terminating the emerger

The state notifications are ma
turnover of command and con

cy classification or reclassifying the emergency.

de in step 8 of each respective STED checklist. The
irol of the emergency does not occur until step 16. The

emergency termination is not made until step 17. The direction in section 1.1 states that

a reclassification or an event
checklist.

The 2nd sentence of the third p

Although activation of th
and Emergency Operati
available to assist with &
response personnel and
officials and industry org

This direction is given for eme
Alert or higher, then subseque
directions that cover the bette
this direction gives the conflic
Response Organizations. The

termination could occur any time after step 7 of the

aragraph states:

e Technical Support Center, Operational Support Center
ons Facility are not required, the ERO staff will be

vent recovery efforts, interface with state emergency
respond to information requests from the media, elected
anizations.

gency conditions that have been initially classified as an
ntly reclassified to an Unusual Event. Because no clear
condition (the event condition has completely cleared),
ing guidance to consider not activating the Emergency
procedure change request referenced earlier will also

resolve this conflicting guidance issue.
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Conclusion:

For the conditions given in the g
would be to move past the md
question clearly froze a momer
to determine who could termi
procedure provides the conflicti

(1) The E-plan can be term
continuing to activate th
NRC that the EAL was

uestion, the only way to procedurally terminate the event
ment in time given as a condition of the question. The
t in time during E-plan activation and asked the students
nate the event at that moment. The current Seabrook
ng guidance that:

nated any time after the state notification is made without
e emergency facilities, with a follow up notification to the
exceeded, but is now clear. This guidance is incomplete

and will be fixed using the Procedure change process

(2) The E-plan can only be
their respective emerge
available to the students

There is no correct answer for t

terminated by either the SED or the RM, but only after
ncy facilities are activated. This condition was not clearly
as a condition of Appendix E of NUREG 1021.

he question as written

Page 63 of 67
Revision 1




Seabr

ok Comments and NRC Resolution

Technical Reference(s)
ER 1.2, section 1.1 and ER 1

2 SAE Short Term Emergency Checklist

1.0

L1

OBJECTIVES

This procedure specifies the initial ememgency resporse actions to be teken upon the

classification of an UN
EMERGENCY in acco

Discussion
Checklist actions shoul
If an Unusual Event is
Sectinn 5.0, even if not
response, on-duty Prim

Room shall not attemp|
pagers have activated.

[JSUAL EVENT, ALERT, SITE AREA EMERGENCY or GENERAL
plance with the Seabrook Station Radiologicel Emergency Plan.

H be performed in the order in which they are listed.

Heclared, Primary Responders shall respond per Procedure ER 1.2,
ified of the termination of the Unusual Event. For an Unusual Event
ary Responders who are directed in Section 5.0 to contact the Control
t to call on-duty Operations personnel in the Control Room until their
On-duty Primary Responders who are directed to report to the Control

Room may repart to the Control Room prior to peger activation and re main on standby for an

event briefing.

If emergency conditiong are initislly classified as an Alert or higher, and then subsequently

reclassified to an Unus
Although actvation of
Operations Facility are

hal Event, all ERO members should continue to report to their facilities.
the Technical Support Center, Operatioral Support Center and Emergency
not required, the ERO staff will be evailsble to assist with event recovery

efforts, interface with state emergency response personnel and respond to information requests

from the medis, elected

Once the initial emer
Term Emergency Dire
completion of state

the emergency. If the ¢
emergency is made afte

officials and industry organizations.

v declaratinn is made, the associated ER 1.2 checklist for the Short

tor (ER 1.24, B, C or D) shall be implemented at least through to the
ifications prior to terminating the emergency classification or reclassifying
rergency classification is terminated or if rec lassification of the

r completion of the state notifications, the initial NRC notification must

still be made within on

hour of the initial classification ; however, the initial NRC notification

will be for the termination of the emergency or for the emergency classification currently in
effect (1., the reclassification). (Protected: Ref. 6.2)

For en emergency clas:
classification level prig
the following:

+ State that a
notificatinn

+ Explain the

+ Explein the
reclassificat

ification that has been terminsted or reclassified to a lower e mergency
¥ to the initial NRC notification, the initial NRC notification shall include

higher emergency classification level had existed prior to the initisl
conditions that required the higher e mergency classification level, and

conditions that werrented termination of the emergency classification or
ion to & lower emergency classificatinon level. (Protected: Ref. 6.2)
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SITE AREA EMER GENCY CHECKLIST -
SHORT TERM EMERGENCY DIRECTOR
{Contmued)

Radioactive material is being mleased to the environment 2s indicaied by

« Wide Range Gas Monitor (WRGM) Alert or High Alarm (RM-6528-4)
OR

« Main Sieam Line Monitor Alert or High Alarm with an Open ASDV or
Main Sieam Safety Valve on the Affected Main Sieam Line

OR

¢ Main Sieam Line Monitor Alert or High Alarm and the Sieam Driven
EFW Pumj Operating and Fed from the Affected Line

OR
« STEDj nt that a radiclogical release has occurred and been
terminated|or is contimuing
AND

+ release of maierial ¥ directly atiributable to the event.
f. Block 6 - Requites authorization signature of the STED or SED
E Block 7 - Leave[blank
B [ NOTIFY THE|STATES
& Give the completed copy of form ER 2.0B to the Work Control Supervisor.
=} Direct the Work Control Supervisor to implement form ER. 1.2E.
C. If the Work Contmol Supervisor is rot available, implement form ER 1.2E.

d - Assign the Fire Prigade Leader as Control Room Communicator, and direct the
Communicetor fo implerment form ER 1.2F.

E. If notified that the ERO pagers failed to activate, direct the Control Room Communicator
to notify a position holder for each Primary Responder position per form ER 1 2F.
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5

- Comrunic atio
- Status of ERD

6. (] COMMAND

a. Turmn aver eme
Director.

b. Provide ell not

C. Enter the time

d. Arnnpunce tum

7. [] EMERGENC

A Site Area Emergenc
The emergency shall b

Manager.

ITE AREA EMER GENCY CHECKLIST -
SHORT TERM EMERGENCY DIRECTOR
(Continued)

hs with offsite authorities, and
b actrvation.

A IND CONTROL TURNOVER (Do not delegaie)

zency cormmand and control responsibilities to the Site Emergency

fication documentation.

hf turmover:

over of command and control respornsibilities in the Control Room

¥ TERMINATION

v cannot be terminated by the STED except as discussed in Precaution 3.5.
e terminated by either the Site Emergency Director or the Response

ER1.2C
Rev. 53
Page Taf' 7
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NRC Resolution:
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