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Southern California Edison Company 
P. O. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 

M.O.MEDFORD TELEPHONE 
MANAGER OF NUCLEAR ENGINEERING November 20 1987 (818) 302-1749 

AND LICENSING N 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
San Onofre Nuclear Generating Station 
Units 2 and 3 

A meeting between members of the NRC staff and representatives from Southern 
California Edison Company (SCE) and Combustion Engineering was held on March 
26, 1987. The purpose of that meeting was to discuss SCE proposed changes to 
further reduce.the possibility of unnecessary reactor trips due to the 
one-out-of-two trip logic currently utilized by the Control Element Assembly 
Calculators (CEACs). It was stated in the meeting that SCE would submit the 
proposed changes at a later date. The proposed changes include "addition" of 
a Control Element Assembly (CEA) Motion Inhibit signal and increases in the 
delay time associated with two Core Protection Calculator (CPC) constants.  
These proposed changes are described in detail in the enclosed report, "An 
Assessment of Proposed Changes to Reduce the Likelihood of Spurious 
CEAC-Induced Trips at San Onofre Units 2 & 3." This letter constitutes SCE's 
formal request, with supporting bases, for your review and approval of the 
proposed changes.  

The Control Element Drive Mechanism Control System (CEDMCS) allows the 
operator to manually insert or withdraw any particular CEA or CEA group on 
demand using one of three manual modes of operation. It should be noted that 
the automatic sequential mode of CEA operation has been rendered.  
non-functional by a previous modification. The CEDMCS is designed such that 
no single malfunction will cause any full or part-length CEA to be withdrawn 
from the core unless directed by the operator. SCE has also installed 
Automatic Control Rod Timing Module (ACTM) cards in the CEDMCS. These cards 
provide rod motion pulses to the Plant Monitoring System (PMS) and Backup Core 
Operating Limits Supervisory System (COLSS) computers (which are not connected 
to the Reactor Protection System) whenever a CEA is stepped into or out of the 
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Document Control Desk -2- November 20, 1987 

not cause a CEAC penalty, the pulse counting system can be used to monitor rod 
motion on CEAC-related events. The PMS identifies CEA deviations within a 
group and annunciates an alarm; however, the PMS would permit the deviation to 
continue until the CEACs and the CPCs generated a reactor trip signal. The 
PMS also is required to generate a Sequential Permissive signal to enable 
sequential rod motion using the Manual Sequential mode. The proposed change 
would remove the Sequential Permissive signal upon detection of a CEA 
deviation based on the PMS input thus, in effect, "inserting" a CEA Motion 
Inhibit signal. This Motion Inhibit would prevent further CEA misalignment 
during sequential rod motion once the deviation was detected by the PMS.  

The CPCs are digital computers that continuously calculate the minimum 
Departure from Nucleate Boiling Ratio (DNBR) and peak Local Power Density 
(LPD) and provide trip inputs to the Reactor Protection System (RPS). A 
minimum of two out of the four CPCs must generate a trip signal for a reactor 
trip to occur. The purpose of the two CEACs is to provide the CPCs with 
penalty factors if the position of the CEAs in a subgroup deviate from each 
other by more than a predetermined value. The first proposed change is to 
extend the delay time (PFDTIME) from .33 minutes (20 seconds) to 90 minutes 
used by the CPCs prior to implementing a penalty sent by one CEAC when the 
other CEAC is operational and is not sending a penalty. With the proposed 
change implemented, the single penalty will annunciate a control room alarm 
and generate a CEA withdrawal prohibit signal but will not allow the CPCs to 
generate a reactor trip signal for 90 minutes. This change allows the 
operators sufficient time to identify an equipment failure which might be 
generating a spurious penalty and thus avoid an unnecessaryreactor trip. The 
second proposed change would extend the delay time (NPASMAX) from 30 seconds 
to 90 minutes used by the CPCs prior to generating the reactor trip signal 
when both CEACs show a failed status and the addressable constant CEANOP is 
not set to 3. Should one CEAC fail, the proposed change could avoid an 
unnecessary reactor trip by allowing the operators sufficient time to reduce 
reactor power and set CEANOP to 3 if the second CEAC fails.  

The enclosed report provides an evaluation of the relative risk improvement 
associated with the proposed changes. Since the CEA Motion Inhibit signal 
would preclude rod motion which is currently allowed, this modification is 
strictly a benefit. Based upon conservative evaluation and the assumption of 
operator action, the increase in fuel damage frequency associated with the 
extension of the PFDTIME constant is less than lOE-7 per year. Similarly, the 
increased annual probability of fuel failure, without operator action, 
calculated for the extension of the NPASMAX constant is less than 1OE-8 per 
year. These increases in fuel damage frequency are associated with certain 
Abnormal Operational Occurances (AO0s), namely stuck CEA events under the 
above described conditions. These A00s are not a contributor to core melt 
frequency. Based on experience, implementation of the proposed changes could 
potentially eliminate one trip every five years for each reactor. Reactor 
trip events are a direct contributor to core melt frequency. Therefore, the 
report shows that the avoidance of one trip every five years per reactor 
results in a net reduction in core melt frequency of approximately 6.0 x 10E-8 
per year.
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A check in the amount of $150.00 is enclosed in accordance with the 
requirements of 10 CFR 50.172. Approval of the proposed changes by the end of 
February, 1988 is requested. Please do not hesitate to call me if you have 
questions or require additional information regarding your review of these 
proposed changes.  

Very truly yours, 

Enclosures 

cc: H. Rood, NRR Senior Project Manager, San Onofre Units 2 and 3 
J. B. Martin, Regional Administrator, NRC Region V 
F. R. Huey, NRC Senior Resident Inspector, San Onofre, Units 1, 2 and 3
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1.0 INTRODUCTION 

Southern California Edison has proposed to implement several 
changes to the operation of the Units 2 & 3 Control Element Drive 
Mechanism Control System (CEDMCS) and Reactor Protection System 
(RPS) to help reduce the likelihood of spurious reactor trips due 
to the 1-out-of-2 trip logic currently utilized by the Control 
Element Assembly Calculators (CEAC's). These changes, while 
basically beneficial to plant operation and safety, result in a 
slight decrease in the likelihood of an automatic reactor trip in 
the event of several specific types of CEA misalignment events.  

The purpose of this document is to present assessment of the risk 
benefits and impacts of these proposed changes. The assessment 
considers each of the possible CEDMCS and CEAC operating modes 
and determines the differential change in risk for each mode.  
The risk benefits and impacts are then compared. The results 
show a negligible increase in the risk of several anticipated 
operational occurrences (AOO's), the results of which would be, 
at most, a small percentage of fuel failures, and a decrease in 
the risk of plant transients and major accidents due to the 
elimination of several causes of unnecessary reactor trips 
(which, in turn, challenge a number of safety and non-safety 
plant systems).  

2.0 FUNCTIONS OF THE CEDMCS AND THE RPS 

Because the proposed changes affect operation of CEDMCS and RPS, 
a brief discussion of the functions and operations of these 
systems is appropriate.  
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2.1 Control Element Drive Mechanism Control System (CEDMCS) 

The CEDMCS performs a number of functions relating to the 
movement of the Control Element Assemblies (CEA's) into and out 
of the reactor core. CEDMCS is designed to allow the operator to 
insert or withdraw any particular CEA or CEA group upon demand.  
An automatic CEA control feature is also available, but is not 
utilized at San Onofre.  

CEDMCS is designed such that no single malfunction shall cause 
any full or part-length CEA to be withdrawn from the core unless 
so directed by the control room operator. In addition, the 
system is designed .such that no single malfunction will allow a 
single CEA to withdraw unless CEDMCS is placed in the Manual 
Individual mode (discussed below) and that particular CEA is 
selected for withdrawal by the operator.  

CEA's may be moved using any of three manual rod control modes. 4 
Manual Sequential (MS) mode is used whenever load changes are 
being made. This mode inserts or withdraws CEA groups in a 
predetermined sequence with a suitable overlap between groups.  
Manual Group (MG) mode moves a single CEA group and is used to 
withdraw the shutdown CEA groups during startup and to control 
the Axial Shape Index (ASI) during power operation (by moving the 
part-length CEA groups). Manual Individual (MI) mode moves only a 
single selected CEA. It is normally used during power operation 
only to perform individual CEA surveillance exercises and to 
realign a slipped or mispositioned CEA.  

Whenever CEA maneuvers are not being performed the CEDMCS 
selector switch is set to the OFF position, which disables all 
CEA movement. Because CEA movements are not typically performed 
during power operation, CEDMCS is usually left in the OFF mode.  
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2.2 Reactor Protection System (RPS) 

The Reactor Protection System continuously monitors various 
Reactor Coolant System and balance-of-plant parameters and 
initiates protective action (i.e., a reactor trip) if the preset 
limits on any of these parameters are exceeded. For this study 
only the Core Protection Calculator (CPC) and Control Element 
Assembly Calculator (CEAC) subsystems are of particular concern.  

The CPC's are designed so as to initiate automatic protective 
action to assure that the fuel design limits on Departure from 
Nucleate Boiling Ratio (DNBR) and Local Power Density (LPD) are 
not exceeded during Anticipated Operational Occurrences and to 
initiate automatic protective actions during certain accident 
conditions so as to limit the consequences of the accident. The 
CPC's are digital computers that continuously calculate minimum I 
DNBR and peak LPD and provide trip inputs to the Reactor 
Protection System. The CPC's utilize the following inputs in 0 
order to perform these calculations: 

o Reactor coolant pump speed 

o Hot leg and cold'leg temperatures 

o Pressurizer pressure 

o Ex-core neutron flux 

o CEA position (one "target" CEA from each CEA subgroup 
is input to each CPC) 

o CEA deviation penalty factors calculated by the CEAC's 

Because each CPC receives position information from only one of 
the four CEA's in each subgroup, each CPC infers the full core 
CEA subgroup position based upon this one input value. Hence, 
should a single CEA deviation occur (e.g., a dropped rod or a 
stuck rod), the one CPC that is monitoring that particular CEA 
would assume that the entire CEA subgroup had deviated and hence 
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may generate an RPS trip signal. However, the other 3 CPC's 
would be unaware of the deviation and would remain untripped.  
Since a minimum of 2 out of the 4 CPC's must generate a trip 
signal in order for a trip to occur, an automatic reactor trip 
would not be initiated in this case.  

The purpose of the CEAC's is to provide the CPC's with information 
about individual CEA deviations. The CEAC's will examine all 
four CEA's in a subgroup and send penalty factors to the CPC's if 
the CEA's in a subgroup deviate from each other by more than a 
predetermined "deadband" value. There are two CEAC's, both of 
which provide penalty factor input to each of the four CPC's.  
The CPC's compare the outputs from both CEAC's and take the 
largest penalty factors for use in the DNBR and LPD calculations.  

It should be noted that the CEAC's are designed only to provide ' 

protection signal inputs in response to specific CEA-related 
Anticipated Operational Occurrences (AOO's). The CEAC's do not a1 
play a role in the mitigation of accidents nor in the protection 
of the reactor fuel during other types of AOO's. The specific. 1, 
AOO's for which the CEAC's serve to protect against are the 
following: 

o Uncontrolled insertion or withdrawal of a single full
length or part-length CEA 

o Dropping of a single full or part-length CEA 

o A stuck single full or part-length CEA with the 
remainder of the CEA's in that group moving 

o A statically misaligned single full or part-length CEA 
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3.0 DESCRIPTION OF THE PROPOSED CHANGES 

Southern California Edison proposes to implement three changes to 
CEDMCS and RPS operation which should significantly reduce the 
potential for spurious reactor trips induced by a CEAC failure or 
spurious signal. These changes consist of the following: 

1) The implementation of a CEA Motion Inhibit signal for 
sequential CEA operation (i.e., while moving rods using the 
MS mode) generated by the Plant Monitoring System upon 
indication of a deviation of CEA position within a group.  

2) Changing the value of CPC addressable constant PFDTIME 
(i.e., a constant used in the CPC calculational routines) 
from .33 minutes to 90 minutes.  

3) -Changing the value of CPC database constant NPASMX from 300 
(i.e., 30 seconds) to 540,000 (i.e., 90 minutes).  

Each of these changes is described below.  

3.1 CEA Motion Inhibit Signal 

San Onofre has installed Automatic Control Rod Timing Module 
(ACTM) cards in the CEDMCS. These cards provide rod motion 
pulses to the Plant Monitoring System (PMS) and Backup Core 
Operating Limits Supervisory System (COLSS) computers whenever a 
CEA is stepped into or out of the core. (The PMS and Backup 
COLSS computers are non-safety related process computing systems 
that provide a number of plant operating parameters (including 
reactor core parameters) to the control room operators; there is 
no interconnection between PMS/COLSS and the RPS). This system 
has been extensively tested and its operation verified. Thus, 
the pulse counting system is a reliable indication of CEA 
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position in all but slipped CEA events. Since a single slipped 
CEA event does not cause a CEAC penalty at SONGS, the pulse 
counting system can be used to monitor rod motion on CEAC-related 
events. The PMS currently identifies CEA deviations within a 
group and annunciates an alarm when this condition exists. PMS 
also is required to generate a Sequential Permissive signal to 
enable sequential rod motion. A simple software change is 
proposed which will remove the Sequential Permissive signal upon 
detection of a CEA deviation. This has the effect of increasing 
the redundancy in protection against CEA misalignment events.  

3.2 Change to CPC Constant PFDTIME 

San Onofre proposes to extend the time delay (PFDTIME) used by 
the CPC's prior to implementing a penalty sent by one CEAC when 
the other CEAC is operational and is not sending a penalty. (A 
penalty sent by only one CEAC, when both CEAC's are operational, 
will annunciate a control room alarm and generate a CEA 
withdrawal prohibit signal, but will not cause the CPC's to 
generate a reactor trip signal until 90 minutes after the S 

initiating event). This change allows the operator sufficient 
time to identify an equipment failure which might be generating a 
spurious CEAC penalty and thereby avoid a spurious reactor trip.  
It does, however, increase the potential for the failure of the 
reactor to trip in a CEA misalignment event under certain 
conditions of CEAC inoperability.  

3.3 Change to CPC Constant NPASMX 

San Onofre proposes to extend the time delay (NPASMX) used by the 
CPC's prior to tripping when both CEAC's show a failed status and 
the addressable constant CEANOP is not set to 3. (The CEANOP 
flag is set by the control room operators to tell the CPC's that 
one or both CEAC's are inoperable. A value of "3" indicates that 

6



both CEAC's are inoperable.) The purpose of this trip is to 
ensure that the plant is not operated at full power without CEA 
position information. Extending the delay time does increase the 
potential for a CEA misalignment to occur during the period when 
both CEAC's are inoperable and CEANOP is not set to 3. It does, 
however, allow the operator sufficient time to reduce reactor 
power and to set CEANOP to 3 if a second CEAC fails, thereby 
avoiding an unnecessary reactor trip.  

4.0 EVALUATION OF RISK BENEFITS 

The implementationtof the set of proposed changes described in 
the previous section is expected to result in a reduction in the 
risk of plant transients and accidents. This risk reduction is 4 
due to three distinct factors: 

o The reduction-in the likelihood that a CEA misalignment 
event will progress to the point that a reactor trip is 
necessary to protect.the fuel. (The CEA Motion Inhibit 
Signal would prevent further CEA misalignment during % 
sequential rod motion once a deviation was detected by; 
the PMS; currently the PMS would permit the deviation 
to continue (although control room annunciators would 
alert the operators of a deviation problem) until the 
CEAC's and CPC's generated a reactor trip signal.) 

o The reduction in the likelihood of a spurious or 
unnecessary reactor trip due to a CEAC failure or a 
spurious CEAC penalty factor. (Should both CEAC's 
fail, the change to NPASMX will allow the operators 

time to take corrective action to avoid a trip. Should 
one CEAC generate a spurious penalty (e.g., due to a 
testing error, power supply failure, spurious signal, 
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etc.), it will alarm to alert the control room 
.operators of the condition but will not cause a plant 
trip.) 

o The reduction in necessary out of service time for a 
single CEAC. (A major cause of CEAC unavailability is 
CEAC monthly surveillance testing, which requires one of 
the two CEACs to be bypassed. A CEAC is also normally 
bypassed when a technician is performing the monthly 
surveillances of CPC B or C or during troubleshooting 

and repairs on either of these CPC channels. The CEAC 
is bypassed during CPC testing because of the potential 
for generating a spurious CEAC penalty. Should these 
proposed changes be installed, there would be no need to 
bypass a CEAC during CPC testing. It is estimated that 
this would reduce the amount of time in this degraded 
mode of operation by a factor of 3 to the 16 hours per 
month required for CEAC surveillance testing alone.) e 

The most significant risk benefit will be incurred as a result of 
the reduction in spurious plant trips. Recent experience at 
Combustion Engineering-designed plants indicate that the proposed 
changes would eliminate one reactor trip every five years (based 
upon three such trips experienced to date at all CPC-equipped 
plants). Hence for the two unit station, two trips every five 
years might be averted as a result of the proposed changes.  

A sequence-specific probabilistic risk assessment has been 
performed by SCE that estimates the probability of a core melt 
accident following an uncomplicated reactor trip event as 
3 x 10-7 per trip. (An uncomplicated reactor trip is defined as 
a trip which is not caused by the failure of any system needed to 
respond to the event.) Hence, it can be inferred that the core 
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melt risk reduction per plant will be approximately 6 x 10-8 per 
year. This risk reduction is small but is still significant.  

5.0 EVALUATION OF RISK IMPACTS 

The implementation of the CEA Motion Inhibit signal poses no 
increased risks of AOO's or accidents, since its only function is 
to add additional diversity to the means of preventing CEA 
misalignments. Hence, risk impacts need to be considered only 
for the two proposed changes to the CPC constants.  

Before proceeding with the risk evaluation, however, it is 
important to define the specific conditions for which CEAC 
operability is required. As noted previously, the CEAC's are 
intended to provide protective actions only in the event of a 
single CEA-related Anticipated Operational Occurrence (AOO).  
Specifically, the AOO's to be considpred are: 

o Single CEA misalignment (during insertion or 
withdrawal) 

o Single CEA drop or slip 

o A deviation of a single CEA during sub-group motion 

Analyses have shown that single inward CEA deviations (i.e., 
those that result in the equivalent of inserting a CEA into the 
core) do not result in fuel damage. Similarly, misalignments of 
a single part-length CEA will not cause fuel damage. Hence the 
list of CEA-related AOO's to be considered is reduced to the 
following: 

o Single CEA withdrawal 
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o A deviation of a single CEA during sub-group insertion 

It should be noted, however, that single CEA withdrawals due to 
hardware failures are not considered, since multiple failures are 
required to cause a CEA to withdraw without operator action.  

The principal effect of the two proposed changes to the CPC 
constants is the delay of automatic reactor trip due to single 
CEAC events. Although the automatic reactor trip function wouldi 
be delayed, each operable CEAC also provides annunciated 
indications to the control room operator when a CEA deviation is 
detected. The PMS and Backup COLSS computers also provide 
annunciated indications as well. In the event of a CEA deviation 
that did not result in a plant trip, one or more of the following 
alarms and/or signals would be expected.  

o CEA Motion Inhibit (alarms in all modes; inhibits in MS 
mode only) 

o CEA Withdrawal Prohibit (alarms in all modes; inhibits
in MS and MG modes) 

o CEA Deviation Alarm (one generated by each CEAC) 
o PMS/COLSS CEA Deviation Alarm 

a COLSS Azimuthal Tilt Alarm 

o CPC Trip (in the CPC channel that monitors the 
misaligned CEA) 

Hence, it is highly unlikely that the control room operators 
would be unaware of a CEA misalignment if an automatic trip did 
not occur.  
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5.1 CPC Constant PFDTIME 

In order to better assess the risk impacts of the proposed change 
to PFDTIME, Table 5-1 was prepared. This table is a matrix of 
the possible operating states of the CEDMCS and the CEAC's and 
the expected difference in plant response that would be expected 
due to the change in PFDTIME. This matrix assumes that the COLSS 
program is available; the likelihood of simultaneous failures of' 
both computers that run COLSS is very small.  

As can be seen from the table, the only CEAC operability state 
for which the change has an effect is the case in which a single 
CEAC has failed, but its failure is not annunciated by the CEAC.  
(The CEAC's continuously run self-checks on their circuitry 
and sensors; hence this failure mode is quite unlikely. In 
addition, the plant's Technical Specifications require that the 
operators verify the operability of the CEAC's at least once 
every 12 hours.) 

Plant operating experience shows that a CEAC will fail at an 
average rate of no more than five times per year, typically for .  
less than 8 hours per failure. Hence on a yearly basis (assuming 
the plant is at power operation 70% of the time) the following 
CEAC unavailability is calculated: 

CEAC Unavailability = 5 failures/yr * 8 hrs/failure = 6.6 x 103 
0.70 * 8760 hrs/year 

If it is very conservatively assumed that 10% of all CEAC 
failures are unannunciated, the likelihood of being in the "one 
CEAC silently failed" state at any particular moment in time is 
less than 7 x 10-4.  
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If CEDMCS is in the OFF mode, CEA misalignments are not 
considered to be possible. Hence a CEA deviation event that 
causes fuel damage can occur only if CEDMCS is in MS, MG, or MI 
mode, one CEAC is silently failed, and a CEA deviation event 
occurs. Plant experience shows that CEDMCS is in a mode other 
than OFF for about 4.5 hours each month that the plant is in 
power operation. The likelihood of being in a given CEDMCS mode 
is calculated below: 

Mode Hours per Month Fraction of Time per Mode 1 Month 

MS 1.0 hour 1.4 x 10-3 
MG .5 hour 6.9 x 10-4 
MI 3.0 hours 4.2 x 10-3 
OFF 715.5 hours .9938 

Two CEA misalignment scenarios are possible: 

o An inward CEA group motion with one rod stuck out (in MS 
or MG mode) 

o The withdrawal of a single CEA that was inserted into the 
core (in MI mode) 

MI mode is normally used when the reactor is at power only for 
performing CEA surveillance testing. These tests do not result 
in any significant insertion of rods into the core nor the 
withdrawal of any inserted rods. (i.e., if a CEA is at the top 
of the core at the time of the test, it is exercised such that it 
is not inserted more than several inches below the top of the 
active fuel; if a CEA is in the core at the time of the test, it 
is not disturbed because its operability was verified when it was 
inserted). Hence, fuel damage resulting from inadvertent 
withdrawal of a rod in the core during surveillance testing would 
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require that CEA's be in the core at the time of the testing 
(which is unlikely), the operator mistakenly sets the CEDMCS CEA 
selector switches to a value corresponding to an inserted CEA, 
one CEAC is "silently failed," and no operator action to 
terminate the event. This combination of events is highly 
unlikely and was not considered further.  

Based upon plant operating experience, the average number of CEA4 
group insertions is much less than 200 per year (this would 
correspond to approximately one insertion per day of power 
operation). Virtually, all of these insertions would be performed 
using the.MS mode. If it is conservatively assumed that the 
likelihood of a CEAtmisalignment is 1 x 10-3 per rod motion demand 
and that the CEA Motion Inhibit would terminate 99% of all CEA 
deviations in MS mode, then the increase in fuel damage frequency 
is calculated as follows: 

PFuel Damage = 200/yr * 103 * 102 * 7 x 104 

= 1.4 x 106 per year 

If the CEA Motion Inhibit failed to stop the misalignment event, a 
number of various alarms and indications would be available to the 
operator to alert him of the deviation (e.g., CWP, CEA deviation 
alarms, etc). If operator actions are taken into account, the 
increase in the probability of fuel damage is less than 10- per 
year. This assumes that fuel damage will occur on a bank 
insertion with one rod stuck out. This a very conservative 
assumption.  
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5.2 CPC Constant NPASMX 

Table 5-2 presents a similar representation of the risk impacts of 
the change to NPASMX. As can be seen, the only CEAC operability 
state for which the NPASMX change has any effect is the case in 
which two CEAC's are failed, but CEANOP has not been set to "3" 
(the reactor would trip upon entry to this state under the current 
configuration).  

The probability of being in a "two CEAC failed" state can be 
calculated as follows: 

P2CEAC's = P(1.CEAC fails while the other is failed) 
+ P(l CEAC fails while the other is out for 

maintenance or test) 

As noted previously, a CEAC fails 5 times per year (or 8.2 x 10-4 
per hour if the plant is assumed operating-70% of the year) and r 
one of the two CEAC's is failed about 80 hours each year (40 
hours per CEAC). In general, one of the two CEAC's is out for 
maintenance and test approximately 16 hours each month, or 192 
hours per year. Using this data, the probability of being in 
the "two CEAC failed" state can be calculated as follows: 

P2CEAC's = (80 + 192) hours/year * 8.2 x 10- 4/hour 

= 0.22 per year 

When two CEAC's have failed, the CEAC/CPC operating instructions 
direct the control room operators to reduce power in order to 
avoid a trip when the CEANOP flag is set to 3 to account for the 
dual CEAC loss. This power reduction would most likely be 
accomplished using boron addition only. CEA motion may be 
required some time after the power reduction is underway in order 

15



to provide Axial Shape Index (ASI) control. However, this CEA 
motion would not occur until well into the power reduction 
evolution (when additional operating margin is available) and 
could well occur after the 90 minute NPASMX time delay had 
expired.  

Hence, fuel damage could occur only if both CEAC's fail, CEDMCS 
is in a mode other than OFF, and a CEA misalignment occurs within 
the 90 minute period allowed by NPASMX. As noted previously, 
CEDMCS is in a non-OFF position for an average of only 4-1/2 
hours per month. Rod motion in MG and MI modes is not of conern 
since these modes exercise only the part length CEA's and single 
rods, respectively.4 Hence, only MS modes (which is used less 
than 1 hour per month) rod motions need to be considered. If the 
likelihood of a CEA misalignment event is conservatively assumed' 
to be 1 x 10-3 per rod motion demand and the CEA motion inhibit 
is assumed to terminate 99% of all CEA deviations, the increased 
annual probability of fuel failure is calculated as follows:  

Fuel Damage = 0.22/year * (1 hour/month) * 1 x 10 * 1 x 102 

720 hours/month 

= 3.1 x 109 per year 

Note that this value does not take credit for operator action to 
terminate the event if it is not automatically terminated by the 
PMS.  
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6.0 CONCLUSIONS 

The results of this assessment show that the proposed changes 
result in a negligible increase in the likelihood of fuel damage 
resulting from CEA misalignment AOO's while allowing a small 
reduction in the likelihood of core melt accidents due to 
spuriously-induced reactor trips. Hence, the proposed changes do 
not result in a significant increase in the probability of 
previously analyzed accidents and AOO's, nor result in an increase 
in the consequences of such accidents.  
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