SAFETY EVALUATION

SE 96- 0022 Rev 0
Page | of 7
PART 1: DESCRIPTION OF CHANGE (Preparer)
A) Document Identification B) Revision if Approved C) PIS Number
TMR 96-0003 0 C1102D0162 (CRD 34-31)

D) Description of Chang2:
Temporary removal of mput signal 10 the “CONTROL ROD OVERTRAVEL * alarm window 3D 105 from
Control Rod Drive 34-31 Position Indication Probe (continued on page 2)

E) List of affected/reviewed UFSAR/TS sections: 4.5.2.2, Figures 4.5-11 through -14, 7.7.1 1 5.2, Table
77-1,Figure 77-1,sh 1,1549/3132,3136,313.7.

| F) List any associ ited license change raquests (LCRs): N/A
PART 2: SAFETY FVALUATION (Preparer)
A) Will the proriosed change:

Yes No

O B | Increase the probability or the consequences of an accident previously evaluated in the
UFSAR?

QO B 2 Increase the probability or the consequences of a malfunction of equipment important to
safety previously evaluated in the UFSAR?

Q B 3 Create the possibility of an accident of a different type than any previously evaluated in the
UFSAR?

Q@ B 4 Create the possibility of equipment malfunction of a different type than any previoush
evaluated in the UFSAR?

Q @8 s Reduce the margin of safety as defined in the bases for any technical specification?

Provide the basis for each answer individually on a Continuation Sheet.
B) Unreviewed safety question? Answer “Yes” if any of the above boxes are checked “Yes.”

QO Yes & No
C) Prepsred by A Klemptoer Date 03/12/96
PART 3: REVIEW AND APPROVAL (Rvwr/Appvr/OSRO)

ahomes Ji WU N0 Due $-/2 76

B) Approved by w’ e e e

Date J/I 2/5¢

NOTE: If an unreviewed safety question is involved, and/or the proposed activity leads to the need for
a change in the Operating License, Technical Specifications, or Environmental Protection Plan, consult
Nuclear Licens
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The purpose of thus Safety Evaluation is 10 perform a 10 CFR50.59 review of a temporary modification TMR
96-0003, Rev. 0. This TMR will temporarily defeat the rod overtrave! alarm function for Control Rod Drive
(CRD) 34-3] Position Indication Probe (PIP)

EROBLEM DESCRIPTION:

DER 96-0155 was imtiated on February 14, 1996 in response to an unexpected actuation of alarm annunciator
window 3D 105, “CONTROL ROD OVERTRAVEL". The position of every control rod in the core is
continuously sensed by an assuciated position indication probe (PIP) and displayed in the full-core and 4-rod
group indicators at Control Rocm Panel H) i P603 The position indication actuation device is a magnetically
coupled reed switch. A column of thase switches is mounted on the probe structure of the CRD unit  As the
control dnve moves, the magnet located . the base of the CRD drive piston causes individual reed switches to
close Reed switches are numbered sequentially from 00 (fully inserted rod) to 48 (fully withdrawn rod) If the
control rod in the full-out position (position 48) becomes uncoupled from its drive mechanism, the CRD will
drft or may withdraw to activate the overtravel alarm. The overtravel of any CRD is indicated by a common
annunciator alarm Window 3D105  The generation of an alarm signal is an indication of 3 potential fault in the
PIP circuitry, if none of the rods are selected or moving Any ground on the input pins of the grouping termunal
v cards that assemble the CRD overtravel signals from the PIPs would cause this indication TMR 96-0003 was
prepared to 1solate a faulty rod overtravel input signal from CRD 34-3] PIP into the common alarm circuit

EXISTING DESIGN:

Rod Position Information System (RPIS) provides control rod position information to visual displays used by
the reactor operators to monitor the rod movements Each CRD is equipped with a position indicator probe
fitted with glass-enclosed reed switches  The switches are actuated by a ring magnet located at a bottom of the
dnve piston (see UFSAR, Figure 4.5-14) One switch is located at each position corresponding to an index
tube groove, thus allowing indication at each latching point. An additional switch is located at each midpoint
between latching points to indicate the intermediate positions during drive motions and is used to indicate rod
dnft A dnifting rod is indicated by an alarm and red light in the main control room.

One additional switch (an overtravel switch) is located at a position below the normal full-out position (Position
48) If the rod drive piston moves to overtravel position, an alarm is sounded in the main control room The
overtravel alarm 15 one of the several ways to verify that the drive-to-rod coupling is intact because the drive
cannot be physically withdrawn to the overtravel position when the control rod is coupled to its drive. Coupling
wntegnty can be checked by attempting to withdraw the drive to the overtrave! position.

RPIS provides two kinds of visual displays at the Control Room Panel (COP) H11P603. full-core and 4-rod
group display.

The fullcore display includes a group of status indicators for each rod in the core. The following information for
cach control rod is presented in the display. Rod fully inserted (green), Rod fully withdrawn (red), Rod
identification (coordinate position, white), Accumulator trouble (amber), Rod scram (blue), and Rod dnft (red)
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The 4-rod group display shows the position of any one operator-selected rod plus the positions of severa!
adjacent rods Position is shown as a two-digit decimal number valued from 00 (rod full-in) and 48 (rod full-
out) A white bight indicates which of the four rods in the group is selected for movement

The position signals of selected control rods, together with a rod identification signal, are provided as inputs to
the on-line process computer and the Rod Worth Minimizer (RWM). The computer can, on demand, provide a
full core printout of control rod positions

EROPOSED CHANGE:

TMR 96-0003, Rev. 0 will temporarily defeat the rod overtravel alarm function for CRD 34-31. Thus work
will be performed in the Relay Room Panel H11P615 by disconnecting Pin “X” in the multi-conductor
receptacle J1X 125 of plug-connected cable 233271-OK. Thus temporary modification will remove one input to
the overtravel alarm circuit to facilitate the performance of surveillance procedures in the presence of a faulty
sustained overtravel alarm signal from CRD 34.3]

The overtravel indication 1s used to determine control rod's coupling status during periodic surveillances and
while momutoring rod position information during normal plant operation

Penodic surveillances test the coupling of the rods by attempting to withdraw the rod drive beyond the 48 and
Full-out position in compliance with the Technica! Specifications (TS) 4 1.3 6 requirements The current
procedure verifies that control rod settled back to position 48 and annunciation window 3D 105, CONTROL
ROD OVERTRAVEL 1s clear.

The behavior of the 48, Full-out, and overtrave! indications may all be used u reach and venify a conclusion
regarding the coupling integnity of the contro! rods, since they are sensed by the switches of the same type and
by a simular electronic process  An uncoupled rod would be indicated by (a) activation of the overtravel alarm,
(b) loss(blanking) of the position 48 display, and (c) de-energization of Full-out light, and (d) activation of the
rod dnft alarm  Consequently, an alternate method to determiiie rod coupling integrity during surveillance
testing and normal plant operation has been specified by General Electric (GE) via a letter GE-NE-C 1100256
13, Rev. |. The alternate method takes credit for the operability of the control rod 48 position and Full-out rod
position indication to confirm that CRD 34-31 is coupled

Review of CRDs corvective maintenance activities, and DER data base information did not identify any
uncoupling events in the past associated specifically with CRD 34-31. Reactor Engineering's “PIP
Malfunctions Tracking Log™ does not show any malfunctions associated with CRD 34-3] after it was replaced
in Forced Outage 95-02 (Work Request 0002952306) other than an overtrave! alarm .

DTC. TPMMLS DSN. MLS07004 Rev 0 PI/l File 1703 22 Date: 082595 Recip
File 0923 IP |

o)
0S18-98S E1E JUNSN dLv:vD 96-P1-4®)




It

‘d

SAFETY EVALUATION CONTINUATION SHEET

SE 96-0022 Rev 0
Page 4 of 7

r

| To support conclusions of this Safety Evaluation, the following administrative measures should be
‘acorporated into the TMR 96-0003 implemention plan :

L SoconduqummanquiﬁdmhmumeCOPHlleBtoobserve

, rodpocmonbdiazionwl:encmaplmdcmu-llmphummutobepctfomw

2. CRD 34-3] is declared INOPERABLE if a malfunctioning of control rod 48 position indication, Full-out
rod position indication, or Rod Drift alarm is detscted ot - position 4@,

ﬁanﬂnCRDuwnbiypositionmdMmpmbe.anddinﬁbumthepmnddmwopmwndisphys.
annunciators, the process computer, and the RWM The RPIS is part of a power generation system and is not
classified as safety reiated mduipbnisforthe”lsutopmvidethemformctoropcmonto
determune control rod position, and provide an indication of the CRD drift and overtrave!

The RPIS complies with the requirements of the 10CFRSO0, Appendix A, General Design Cnitena (GDC) 13
(Instrumentation & Control), where the instrumentation is required to be provided to monitor and contro!
vanables that can affect the fission process withun reactor core over their anticipated ranges for normal
operation, and for anticipated operational occur-ences.

RESIGN BASE CRITERIA MET:

The RPIS provides the means to determine the OPERABILITY of an individual control rod based on a
combination of factors, primanly, sczam insertion times, the control rod coupling integnity, and the ability to
determune the control rod position  Control rod position may be determined by the use of operable position
indicators, or by moving control rods to a position with an operable indicator Coupling venfication 1s
performed to ensure the control rod is connected to the CRD mechanism and will perform its intended function
when necessary  The overtravel position feature provides a positive check on the coupling integnty, since only
an uncoupled rod can reach the overtravel position. The overtravel position feature will not be impacted by
TMR 96-0002, since indicators other than overtrave! alarm are still available to the operator, i ¢

(a) loss(blanking) of the position 48 display,
(b) de-energization of full-out light, and
(c) activation of rod dnift alarm, for determination of CRD 34-31 coupling integrity.

DRESIGN BASE CRITERIA: e )
The RPIS is part of the Reactor Manua! Control System (RMCS). The RPIS electronically processes data
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UNREVIEWED SAFETY QUESTION DETERMINATION

I.Wﬂmwchngchcrmethepnhbﬂicyuﬁemmofuuddmmy
evalusted in the UFSAR?

TheCRDAmhﬁmamdwmlmmmdmmmmﬁmﬁunmdﬁw.
and after the drve has been fully withdrawn. The control rod drop accident (CRDA) is the result of a postulated
event in which s kigh worth control rod 15 nserted out-of-sequence into the core. Subsequently, it becomes
decoupled from s drive mechanism  The mechanism is thdrawn, but the uncoupled control roa 1s assumed to
be stuck in place At a later optimum moment. the contre rod suddenly falls free and drops out of the core. This
mmbmhmdofhmnmnwmwmyfmndnoon.whchmmmmluinaloalindpow
excursion

Tohmndnwutofd\croddmwmldbedmppedinuaﬂvsmmode.theRWMisuudbdowthe
lowpowﬂum—matforeeﬁnbmkodpocmonmthdnwdnqm(BPWS), The RWM is programmed to
follow the BPWS. FuBPWS.meﬂxanMuwﬂhmhformof(neppad)dcﬁnde

Control rod couplasg meegnty ianumdtomnmplimwimtbem,wuoﬂheCRDAmmeUFSAR
Thctunponryl_dwmveldlmupdfwcm 34.3] wx'uhvuounputonopum‘ubahtyxo
detzrmune the compling integrity of CRD 34-31, because other alternate indications remain available to the
Operator 1o determune the coupling integnity at all reactor levels.

Tberefommwuiﬁ:yorthcunnqmofmwcidwmmﬂye\ﬂw'mtheUFSARandthe
Mmmhkuwmw«oﬂmmndwiumbem.

2.Wﬂthepnpnndchngeimmdupnbobﬂhyummmofn-dfnedonofequipmt
important to safety previously evalusted in the UFSAR?

Tlums.mmmmmm.uuumwumammwmwmm
the effects of the postulated CRDA or any rod withdrawa! error The RPIS displays and annunciators provide
reactivity indication and, therefore, are | to the operators for mitigation of the consequences of the
Antcipated Operating Occurrences (AOO)

DTC: TPMMLS DSN: MLS07004 Rev. O P1/] File 170322 Date: 082595 Recip.
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The implementation of TM. 96-0003 will not change the information used by the operators to determine control
rod OPERABILITY, ¢ g scram insertion times, the control rod coupling integrity, and the ability to determine the
control rod position. In fac. this TMR will allow operators to use the existing RPIS design features, i ¢
overtravel alarm, for its intzrnded application, that is for determining all control rod coupling integnty in the
presence of a faulty CRD 34.3] overtravel alarm input.

Therefore, the proposed chi.age will not increase the probability or the consequences of a malfunction of
equipment important to safe’y previously evaluated in the UFSAR.

3. Will the proposed change create the possibility of ap accident of & different type than any previously
evalusted in the UFSAR?

No. TMR 96-0003 will restore the operability of the common overtravel alarm annunciator. The overtravel
position feature provides a positive check on the rod coupling integrity, since only an uncoupled rod can reach the
ovzrtravel positon. Control rod uncoupling integrity is required to ensure compliance with analysis of the CRDA
in the UFSAR, Section 15.4 9, which is the limiting design basis reactivity insertion event analyzed in the
UFSAR. The proposed TMR clears the overtravel alarm circuit for the other 184 CRDs in the presence of the
faulty alarm signal from CRD 34-31. The altemate method is available to make a definite determination
regarding CRD 34-3] coupling status and take appropriate actions to operate with the uncoupled control rod
within the constraints of the TS 3 1.3 1 requirements

Therefore, the proposed change will not create the possibility of an accident of a different type than any
previously evaluated in the UFSAR.

4. Will the proposed change create the possibility of equipment malfunction of 2 different type than any
previously evaluated in the UFSAR?

No. As stated above, the design bases of the plant in terms of the potential for CDRA assume a worst single
operator error in the control rod withdrawal sequence. In the power range, it is defined as a selection and full
withdrawal of the maximum worth control rod  This could result in the potentially high reactivity addition if
the specific control rod involved is uncoupled, stuck fully inserted, and, subsequently, falls to full-out position

The implementation of TMR 96-0003 will not impact the operator's ability to make a definite determination for
each rod that it is actually coupled. Moreover, the use of a second operator enhances continuous monitoring of
the CRD 34-3] position indication. This operational administrative diversity ensures compliance with safe
operation procedures and TS's requirements.

Therefore, the proposed change will not create the possibility of equipment malfunction of 2 different type than
any previously evaluated in the UFSAR

DTC: TPMMLS DSN. MLS07004 Rev. 0 PI/1 File: 1703 22 Date 082595 Recip:
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S. Will the proposed change reduce the margin of safety as defined in the bases for any technical
specification?

No. The margin of safety associated with the CRDA is defined in the bases for the TS 3/4.1 4, Control Rod
Program Controls in terms of peak fuel enthalpy. Damage 10 the fuel from the CRDA depends on the amount
of energy gencrated within the fue! rods as a result of the rod drop. The specific energy design limit is 280
cal/gm in the event of CRDA. Surveillance requirements of control rod coupling integrity specified in the TS
4.1 3.6 ensure compliance with the analysis of s CRDA.

The Bases for the TS 3/4.1 3 stipulate that a rod is considered to be uncoupled if it reaches the overtravel
position Ths feature provides the positive means for determining that 2 rod is properiy coupled The
umplementation of TMR 96-0003 will not change the overtrave! position festure, in fact, TMR 96-0003 will
restore the operability of the common CRD overtravel alarm annunciaior window 3D 105 This design feature is
described in the UFSAR, Section 7.7.1 1.5 2, Operator Information. CRD 34-31 coupling integrity will be
temporarily determuned using the alternate method during surveillance testing and normal plant operation that
has been specified by General Electrnic (GE). This method takes credit for the operability of the control rod 48
position and Full-out red position indication to confirm that CRD 34-31 is coupled.

Therefore, the proposed change will not reduce the margin of safety as defined in the bases for any technical
specification, UFSAR or Safety Evaluation Report (SER) sections.

An unreviewed safety question does not exist based on the analysis and evaluation above.
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GE Nuclear Energy

MHL96028

March 6, 1996

To: Dan Mesaros
From: Martin H. Lim

Subject: ALTERNATE DETERMINATION OF CRD OVERTRAVEL INDICATION,
GE-NE-C1100256-13, Revision 1

Per your request, please find attached a final copy of revision 1 of a ietter report, GE-NE-
C1100256-13 as prepared by GE Nuclear Energy Principle Engiaeer, Vern Martin.

if I can provide you with any additional information, please do not hesitate to call.

Sincerely,

2 Ao

Martin H. Lim
GE Site Service Manager

cc: T.Dong
W. Miller
J. Thorson

A. Klemptner
D. Ockerman

|
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GE-NE-C1100256-13, Revision ! Page 2

(expected) behavior of the 48 and Full Out indications. The u ov)ling test is incorporated
into the normal rod exercise surveillance which inserts 2 fulls v .irawn rod to 46 and then
withdraws it back 10 48. Proper operation of the numeric indicat. 1 and the Full Out
indication should be verified during this change of rod position. If the 48 and Full Out
indication a'e verified to be operative, then both indications tor -7 may be used o confirm
the rod is coupled.

Continuous Monitoring:

An uncoupled control rod may also be detected at other times wir~ the rod is not being
subjected to a surveillance to determine its coupling status. Assuining an uncoupled rod’s
index tube would settie to the overtravel position, an uncoupled rod would be indicated by the
following:

Activation of the overtrave! annunciator
Loss of (blanking of) the position 48 display
De-energization of the Fuil Out Jight
Activation of the rod drift alarm

N

If the overtravel indication is inoperative, three indications remain available to the operator.
The rod drift alarm also serves 10 draw attention to the event as s00n as it occurs much the
sume way the overtravel annunciator would. The drift alarm could occur because of conditions
other than rod uncoupling. In the event g drift alarm did occur and the coupling integrity of
the rod became in doubt, the operative rod position indications in combination with the
surveillance activities described above provide s means of determining the rod's coupling
status .

As stated above, the behavior of the 48, Full Out, and overtravel indications may all be used to
reach and verify a determination regarding the coupling status of the control rod. The ability
to verify the rod’s coupling status is important because of the potential severity of the contro
rod drop event. Multiple indication failures compromise the ability to reliably verify the
coupling status. Control rods whose coupling status cannot be determined should be treated as
uncoupled in accordance with the plant technical specifications.

As an example, a control rod with a ma!functioning overtravel indication verified 10 be coupled
by the inethod outlined in this letter and with no history of becoming uncoupled could be
treated as coupled at all reactor power levels with no additional precautions or special
considerations regarding its coupling status. This is because the operative position indicstions
provide verified evideace of coupling, provide evidence that the malfunction is strictly un
indication malfunction as opposed to an sctual uncoupling, and the control rod's history give
no reason to believe that an uocoupling has occurred or is likely o occur.

This letter provides a basis to continue use of a control rod with a malfunctioning overtravel
indication. Because of the reduction of multiple methods to determine a rod’s coupling status,
the methods described in this letter of using alternate indications to determine & rod's coupling
status should be applied on a case-by-case basis. As Indicated in the above example, the
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GE-NE-Ci100256-13, Revision 1 Page 3

prudent action for a rod with s history of uacoupling which also bas degraded ndications used
to identify an uncoupled condition may be to declare it inoperative even if the mathods of this
letter indicate it is coupled. Multiple rods with degraded position indications may require a
more conservative response which, in rn, may be dependent on thelr mutual proximity as in
cases of rod inoperability. Similarly, a single rod with multiple position indication failures
may demand & more conservative response becsuse of the compromised ability to verify & rod's
suatus. These multiple failure conditions are beyond the scope of this letter.

Prepured by: ZM é zt Verified by:
Vernon E. Martin, .
Principal Engineer incipa! Engineer

Approved by: ; -~B . "‘eL“T i —

Robert L. Hawk,
Electronic Systems
Mission Manager
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3.1.3.6 A1 control rods shall be coupled to their drive mechanisms.
APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 5*.

ACTION:

2. In OPERATIOWAL CONDITION 1 and 2 with one control rod not couplad to
its associated drive mechanism, within 2 hours:

1. If perwitt2d by the RWM, insert the control rod drive mechanism
to accomplish recoupling and verify recoupling by withdrawing
the control rod, and:

a) Observing any indicated response of the nuclear
instrumentation, and

b) Demonstrating that the control rod will not go to the
overtravel position.

2. If recoupling is not accomplished on the first attempt or, if
not permitted by the RWM, then until permitted by the RWM,
declare the control rod inoperable, insert the control rod and
disarm the associated directional control valves** either:

a) FElectrically, or
b) Hydraulically by closing the drive water and exhaust water
iselation valves.
Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

b. In OPERATIOMAL CONDITION 5* with a withdrawn control rod not coupled
to its associated drive mechanism, within 2 hours either:

2a Insert the control rod to accomplish recoupling and verify
recoupling by uithdrawing the control rod and demonstrating
that the control rod will not go to the overtravel position, or

2. 1f recowpling is not accomplished, insert the contro! rod and
disarm the associated directional control valves** either:

a) [Electrically, or
b) Hwdraulically by closing the drive water and exhaust water
fsslation valves.

*At least each withdrawn control rod. Not applicable to control rods re oved
per Specification 3.9.10.1 or 3.9.10.2.

**May be rearmed intersittently, under administrative control, to permit
testing associated with restoring the control rod to OPERABLE status.

FERMI - UNIT 2 3/4 1-11 Amendment No. §7, 83
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BEACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS -

4.1.3.6 Each affected control rod shall be demonstrated to be coupled to its
drive mechanism :‘ observing any indicated response of the nuclear
instrumentation while withdrawing the control rod to the fully withdrawn
position and then verifying that the control rod drive does not go to the
overtravel position:

a. Prior to reactor criticality after completing CORE ALTERATIONS that
could have affected the control rod drive coupling integrity,

b. Anytime the control rod is withdrawn to the "Full out" position in
subsequent operation, and

¢. Following maintenance on or modification to the control rod or
control rod drive system which could have affected the control rod
drive coupling integrity.

U

FERMI - UNIT 2 3/4°1-12
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