50-277/84-01
50-278/84-01
50-277
50-278
DPR-44
DPR-56

Philadelphia Electric Company

2301AM§[kgﬁ Streeﬁr_ L

Philadelphia, Pennsylvania 19101
cility Name: Peach Bottom Atomic Power Station_

A

At: Delta, Pennsylvania

Inspection Conducte”' ‘anua_x_ﬁ 20 19@5_

nspect - e - - e
inspectors :4 = ; c. Tt Troechis

/ . ¢ gent

}f } 7(“’7“ “Resident Inspector

cior

Approved by : M%

UBweTT Rs ~"'rw , chief, Feactor Projects
Section 3A

Inspection Summary

January 5 20 1984 (Ccrb1ned Inspection Report 50-277/84-01 and 50-278/84-01)

Special, onsite, regular and backshift inspection by the resident inspectors (94
hours) and six members from the NRC's Office of Inspection and Enforcement and
kegion I (36 hours). The inspection, which included an onsite management meet-
ing with senior PECo personnel on January 12, cdealt with the practice of indivi-
dually scramming conirol rods for normal shutdown and with a November 17, 1983
event where the reactor scrammed automatically from high scram discharge instru-
ment volume level during individual rod scramming.

Results: Approval of individual rod scram procedures, as well as implementation
of associated Rod Worth Minimizer changes, were found to be in apparent violation
of 10 CFR 50.59. Also, three examnles of inadequate procedures or procedural ad-
herence were noted. Significant licensee corrective actions had been initiated.
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the small SDIV drain capacity. Thus, an actual SDIV high level condition
resuited. The licensee promptly issued instructions to limit both the rate
of individual rod scrams and the number of switches remaining in the scram
position. The NRC questioned, however, the licensee's justification for
individually scramming rods, in 1ight of Rod Worth Minimizer (RWM) and Rod
Sequence Contral System (RSCS) operability requirements. In par~ticular, NRC
expressed concern that one of the intended functions of the RWM and RSCS (to
restrict insertions of control rods to prespecified sequences to minimize
the power excursion and possibility of fuel damage if a contrel rod drop
accident was to occur) was lost by this mode «f operation. Individual rod
scramming circumvents RWM and RSCS controls which place constraints upon the
Reactor Manual Control Systems (RMCS). Scramming does not involve the RMCS.
The licensee stated that the practice had been permitted by licensee proce-
dures for several years; therefore, time would be required to research its
origin and justification. Consequently, on December 1, the licensee com=
mitted, in response to the senior resident inspector's request, to suspend
the use of individual rod scrams for purposes other than either testing or
ATWS response.

This special inspection, which included resident inspector efforts January
5-20 as well as a January 12 meeting onsite witih senior PECo, NRC:IE, and
Region I personnel was to review both the November 17, 1983 event and the
issue of individually scramming rods for normal shutdowns.

Licensee Meeting

The licensee and NRC personnel listed in Detail 1 met on January 12, 1984,
The NRC identified the meeting as part of the information-gathering process
for the special inspection.

3.1 Licensee Presentations

After introductions, the licensee provided ‘nformation which is summar-
ized below.

3.1.1 Details of the 11/17/83 Event. The licensee's description of
the event agreed with that in Detail 2 but included the fol-
lowing additional information:

== During power reduction at about 30 percent power, the
RWM surveillance could not be satisfactorily completed;
the RWM was bypassed and a second licensed operator as-
signed. per Technical Specifications, to verify the rod
sequence.

== The RSCS gave rod blocks wher it automatically activated
(at about 21 percent power): this was still under inves-
tigation when the turbine vibration alarm occurred.




3.1.2

3.1.3

== During individual rod scrams, after the turbine high vi-
bration alarm, the sequence in which the remaining rods
were scrammed was not witnessed by a second operator,
although there was some verification that a rod, once
scrammed, went full in. Shift personnel were preoccupiad
with response to the turbine vibration alarm. (These
details were previously confirmed by the resident in-
spectnr during interviews with shift personnel.)

Licensee followup actions. The licensee described his fol-
lowup actions, including post-scram reviews (per GP-18), In-
dependent Safety Evaluation Group (ISEG) review, PORC reviews,
Nuclear Review Board (Operations and Safety Review Committee)
review, and various procedure revisions which resulted from
these reviews. The plant procedure changes have eliminated
individual rod scrams as an option for normal shutdown. (The
ISEG review was an exercise of the ISEG function by available
members of the ISEG group, which is not yet fully staffed.)

Kod Drop Analyses and Prevention. The licensee described the
history of rod drop analyses, and prerequisite conditions for
a severe rod drop accident. These involved an uncouplied rod
whose blade sticks in when the control rod drive is fully
withdrawn. The blade then free-falls out of the core at the
assumed worst time (following rod sequence errors which were
not prevented by the RWM, RSCS or operators). The analyses
use maximum assumed values for control rod worth and rod drop
velocity, and Technical Specification limit values for scram
time (actual values, based on current core designs and on
scram time tests, are more conservative, i.e., would lead to
less severe rod drop consequences). If typical measured
values of rod drop velocity and scram time are used, the an-
alysis shows no potential rod drop accident producing fuel
enthalpies zbove the design 1imit of 280 calories per gram
(reference NEDO 10527).

The licensee also described the procedurally-required control
rod coupling integrity checks:

== Rod stoking (ST10.8) after fuel handling but prior to
startup from each refueling outage includes checks of the
rod position indication system (RPIS), neutron monitor-
ing system (NMS) response, and rod overtravel.

== Rod scram time testing (ST10.7), performed during hydro-
static testing before reactor startup following refuel-
ing, includes rod avertravel checks.

=+ Weekly control rod exercises (579.2) includes a check of
NMS response.



3.1.4

3.1.5

==  Startup procedure (GP-2A) includes checks of NMS response
and, for fully withdrawn rods, rod overtravel checks.

Absence of an expected NMS response or occurrences or rod
overtravel indications would be investigated as potentially
uncoupled rods. The licensee also pointed out that all
fully-out (normally over 75 percent of the rods) rods have
the control rod blade seated and the weight of the drive is
supported by the blade. Without proper coupling, the drive
would be expected to overtravel.

The licensee also discussed operation of the RSCS and RWM
during reactor startup and shutdown.

History of Shutdown by Individually Scramming Control Rods.
The licensee discussed how the 1976 addition of Group Notch
Contro! to RSCS had greatly added to the time required for
rod insertion for shutdown. As a result, most BWR licensees
chose tc scram the reactor from about 30 percent power during
shutdowns. The licensee and certain individuals in the ven-
dor (General Electric) organization were concerned about the
thermal cycling on CRD collets and feedwater nozzles during
full scram shutdowns. The licensee determined that indivi-
dual rod scramming would minimize thermal cycling, while
still providing a reasonable pace of shutdown. On April 8,
1977, a PORC-approved shutdown vrocedure was implemented that
allowed individual rod scrams to be used as an alternate
method for normal reactor shutdowns. The licensee indicated
that the procedure was not considered a violation of Techni-
cal Specification operability requiremerts for the RWM or
RSCS. The PORC, at that time, considered the RSCS controls
on "intermediate" rod positions (i.e., between full-in and
the rod positions at full power) to be important only during
startup.

Safety Significance/Conclusions. The licensee stated that it
is still their desire to minimize thermal cycling of feedwater
nozzles and CRD collets by such shutdown practices. They are
investigating the possibility of obtaining analyses, and pos-
sibly Technical Specification changes, to allow reinstatement
of the shutdown operation that uses individual rod scramming.
The Ticensee believes they can show, considering current core
designs and the remoteness of rod drop accident probabilities
during shutdown, that individual rod scrams provide an im-
proved method of shutting down the reactor as compared to the
widely used irdustry practice of full scram shutdowns, with=
out increasing the probability of a severe rod drop accident.
In the interim, procedures, instructions, and RWM sequences
have been changed to preclude the use of individual rod
scrams during reactor shutdowns.



3.2 NRC Questions and Concerns

NRC questions during the meeting included the following:

3.2.1 What reviews and analyses went into the licensee's in-house
development of a specialized RWM control rod insertion se-
quence for shutdown, which was compatible with individuai rod
scramming but different from the RWM sequences provided by
the vendor and used in the vendor's analyses? The licensee
stated that the sequence was developed and implemented within
the site reactor engineering group, but was not subjected to
review by PORC or the corporate reactor engineering group.
Associated "Shutdown Instructions" to operators were also
provided without PORC review. The licensee stated that he
would formalize administrative controls over RWM sequences
and associated startup and shutdown instructions to require
PORC approval before use. Also, other reactor engineering
funcitons will be reviewed to determine adequacy of procedural
and management controls.

The NRC further questioned whether the use of the RWM sequence
developed by the reactor engineers for shutdown, plus the by=
passing of RSCS when individual rod scrams were used to shut
the reactor down, resulted in core configurations outside the
bounds of existing rod drop accident analyses. The licensee
stated that the sequences were developed with consideration
for minimizing rod worth and conirolling flux shapes and,
therefore, he does .not believe any unanalyzed conditiorns re=-
sulted; however, he stated that he will either verify this
statement or obtain analyses to include such core configura-
tions. The NRC expressed concern that such verification was
not performed prior to approval of individual rod scramming
and associated RWM program changes.

S Might inadequacies similar to those noted in 3.2.1 above exist
in administrative controls over site activities outside the
reactor engineering group? The licensee said this possibil-
ity would be evaluated.

4. Additional Inspection Activities and Findings

4.1 Adequacy of Licensee Pre-Impiementaticn Reviews of Procedural Changes
That Allowed Individual Rod Scrams

10 CFR 50.59 allows licensees to make changes in the facility as de-
scribed in the safety analysis report (SAR) and make changes to proce-
dures as described in the SAR, without prior Commission approval, un-
iess the proposed change involves a change in Technical Specifications
or an unreviewed safety question. Further, licensees are required to
maintain records of changes in the facility as described in the SAR,






procedures designed to limit rod worths to acceptable levels
as determined by the desiqn basis rod drop accident (RDA).

As noted in Detail 3.2.1, the licensee did not verify compati-
bility of his RWM program for shutdown with the vendor's RDA
analysis referenced in the FSAR. Thus, the 1979 revision to
the RWM program changed the system as described in the F3SAR,
yet no written safety evaluation of this change was made,

nor were formal records of the chahge maintained. This s an
additional example of the Violation hoted in Detail 4.1.1
above (277/84-01-01, 278/&1-01-01).

4.2 RWM and RSCS Status Quring the November 17 Shutdow

4.2.1

4.2.2

Equipment Mperability. As stated in Detail 3.1.1, the licen-
see experienced problems with both the RWM and RSCS during
the shutdown cn November 17, 1983. During this inspection.
the inspector interviewed various operators, senior operators
and 3TAs to determine problems noted with the RWM and RSCS
and corrective actions taken during and after the shutdown.
The RWM apparently did rot test or operate satisfactorily,
was declared inoperable, and was bype:sed. The inspector
could not determine if a test document was €illed out, but
none was on file. The RSCS problems were under investigation
at the time of the turbine vibration and thus testing was not
completed. No maintenance request cr other investigation of
the RWM and RSCS problems was initiated after the scram. The
RWM and RSCS tested satisfactorily before startup on November
21. However, the inspector noted that there were different
initial test conditions for the November 17 shutdown than for
the subsequent startup. The RWM also had different sequence
programs for startup and sh..down.

Technical Specification 6.8, Procedures, and Regulatory Guide
1.33 (November 1972) require implementation of written pro-
cedures for troubleshooting and for control of maintenance.
Administrative Procedure A-26, Revision 23, June 24, 198:,
Procedure for Corrective Maintenance, requires plant problems
to be investigated. If the prohlem cannot be corrected with-
in eight hours through use of plant procecures, a Maintenance
%equest Form (MRF) shall be initiated. Failure to adequately
investigate AWM and RSCS problems on November 17 and to in-
itiate a MRF for problems that were not corrected within
eight hours is an aoparent Violation (first of three ex-
amples).

Compensation for Byoassed RWM. As stated in Detail 3.1.1, a
second licensed operator was assigned when the RWM was by-
passed on November 17, but did not actually verify the rod
insertion sequence durtag individual rod scramming. Techni-
cal Specification 3.3.B.3b requires such verification. Spec-
ification 3.3.B.3c states that if 3.3.B.3b cannot be met, the
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4.3.2

10

that, in the absence of documentation (such as procedure
sign-offs) that scram time information was not available
(including the reasons and corrective action), the sur-
veillance completion record is not auditable (see unr~-
solved item below).

During this review, the inspector noted that neither the
Technical Specificaticns nor licensce procedures requires
completion of ST10.9 prior to the next startup. And, in
most cases, it has not been completed until after start-
up. The licensee explained that the test requires de-
tailed analysis of average insertion times to prescribed
positions of various rod arrays. Average insertion times
are usually well within specification and tend to vary
slowly. Therefore, completion of detailed analyses be-
fu.e startup is not considered necessary. The licensee
did, however, revise C.0.L. G ~18, Scram Review Proce-
dure, to include a check of the data to ensure that no
monitored rod exceeded the Technical Specification limit
cf 7 seconds for 9C percent insertion. The inspector
reviewed this revision (dated January 18, 1984) to

C.0.L. P-18.

== For ST 10.5, ST 10.6, and ST 3.2.2, the licensee was
still investigating the apparent discrepancies at the
completion of tha inspection.

The issues of proper completion and record maintenance for the
above-listed surveillance tests, and of auditability of ST
10.9 completion, are unresolved (277/84-01-03, 278/84-01-03).

Reviews of Completed RWM and RSCS Surveillances. The inspec
tor reviewed randomly sampled records of ST10.5, RWM Opera-
bility Check, and ST10.6, Rod Sequence Control System (RSCS)
Functionail Test, for performance, completeness, and adherence
to requirements. The samples included four ST10.5 and eight
5T10.6 completed tests. Findings were as follows:

== ST10.5, Revision 11, July 8, 1980, RWM COperability Check,
at Unit 2 on May 28, 1983, was not completed properly
in that the test calls for selecting one or more rods in
Group ? and verifying that a "SELECT ERROR" alarm occurs,
then selecting 2 rods from Group 1 and verifying that
the Group 1 rods do not cause a "SELECT ERROR." Rods
selected ({.e., a tota]l of at least three) are to be
listed. However, only one rod (58-23) was documented
as being selected. This is an asterisked step, which
should have baen completed satisfactorily for the accep-
tance of the test, as it is a Technical Specification
surveillance requirement. The surveillance test was re-
viewed and approved by supervision indicating all aste-
risked steps completed satisfactorily. Failure to fol-









