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10CFR50.73
November 30, 1994
NRC-94-0112
U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 205%5
Reference: Fermi 2
NRC Docket No. 50-341
NRC License No. NPF-43
Subject: Licensee Event Report (LER) No. 94-003-02

Please find enclosed LER No. 94-003-02, dated November 30, 1994,
for a reportable event that occurred on October 20, 1994 and
subsequent dates. A copy of this LER is also being sent to the
Regional Administrator, USNRC Region III.

The following commitments are made in this LER:

1)  The applicable procedures for ECCS standby components, RPS
scram trip bypass logic, RPS scram trip bypass prevention
logic, RPS scram trip string individual logic components, and
RPS scram discharge volume vent and drain pilot solenoids
will be revised by February 15, 1994,

2) The Main Steam Isolation Valve Leakage Control System testing
and Primary Containment valve verification revised procedure
will be performed prior to startup.

3) A supplement to the LER is expected to be issued by February
16, 1995. It will include a finalized cause of event and
corrective actions,
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A 10 day extenslon for submittal was requested and approved by NRC
Region 111. If you have any questions, please con t Elizabeth

A. Hare, Senior Compliance Engineer, at (313) 586-1427.

Sincerely,

/
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Enclosure: NRC Forms 300, 306A

T. G. Colburn
J. B. Marti-
M. P. Phillips
P, L. Torpey
e Vegel
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Description of the Event:

1)

On July 15, 1994 the plant was defueled with reactor temperature at 97 |
degrees Fahrenheit. During a routine review of surveillance procedure
42.302.02, “Calibration and Logic System Functional Test of Division 1 4160
Volt Emergency Bus 64B and 11EA Uncervoltage Circuits", it was determined
that the permissive interlocks (IEL) for the bus undervoltage relays (RLY)
have not been tested to the degree necessary to fully meet the requirements
of Technical Specification section 3.3.3, trip function number 5 for the
loss of power load shed logic.

The Technical Engineering group was reviewing procedure 42,302.02 for the
purpose of revising it to incorporate an implemented design change package
which installed test switches (IS) on the busses. Changes were also being
made to the independent verification procedural requirements. In addition,
the reviewing engineer was verifying that proper test overlap existed
between this procedure and related Instrumentation and Control (I1&C)
Residual Heat Removal [(RHR)(BO)] system logic functional test procedures
as requested by I&C personnel performing overlap reviews.

During the overlap review, the reviewing engineer (utility, non-licensed)
determined that neither procedure 42.302.02, which tests load shed
electrical components in the RHR logic circuit, nor the related 1&C logic
functional test procedures fully Lested the RHR pump (P) start logic. This
part of the logic had not been tested with sufficlient overlap to {nclude
the conductors which connect the I&C and electrical portions of the
circuft. In addition, testing required to verify a switchgear breaker
(BKR) cannot be closed following initiation of the undervoltage relay had
not been included in the procedures. Engineering personnel concluded that
Technical Specification logic functional test requirements had not been
met .

Technical Specifications section 3.3.3 Action 35.b requires that an
emergency diesel generator [(EDG)(EK)] be declared inoperable when its
assoclated load shed logic is inoperable. Since the load shed logic had
not been fully tested it is not considered operable, therefore, all four
EDGs were declared inoperable, although they were otherwise functional.
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On October 20, 1994 the plant was in Operational Conditicn 5 with reactor
temperature of B8 degrees Fahrenheit. It was discovered that certain
components of the Core Spray [(BM)(CSS)] and Residual Heat Removal
[(BO)(RHR)] systems were not being adequately tested in accordance with
Technical Specification section 4.3.3.2. Specifically, Core Spray outboard
injection valves, E2150F004 A/B were not being tested in accordance with
the Logic System Functional Testing definition. The active components,
contacts in the valve control logic, were properly checked but the actual
end component operation was not verified. These valves are normally open
in the CSS standby lineup. Checking of the ability to open this "normally
open" valve was not done correctly. Functional components in the Low
Pressure Coolant Injection (LPCI) mode of RHR were also not checked
completely. The RHR Service Water [(BI)(RHRSW)] pumps are designed to trip
if operating when a LPCI actuation occurs. The trip logic actuation
contact was checked but actual RHRSW pump breaker trips for all four pumps
were not checked. The normally closed Shutdown Cooling (SDC) warmup valve,
E1150F026B is designed to auto close on an LPCI actuation. The LPCI logic
contacts were checked but actual valve closure was not demonstrated. LPCI
Loop Select Logic was also checked for the LPCI Loop Select trip of the
Reactor Recirculation [(AD)(RR)] Motor-Generator (MG) sets. The Loop
Select parallel contacts in the trip circuit were properly checked but the
actual verification of RRMGC set trips was not performed.

On November 1 and 2, 1994 the plant was in Operational Condition 4§ with
reactor pressure of 970 psig and reactor temperature of 170 degrees
Fahrenheit. A pressure test was being performed on the reactor vessel
during this pericd of time. It was determined that the Logic System
Functional testing of the Reactor Protection System [(JC)(RPS)) logic did
not fully implement the Logic System Functional testing definition in
Technical Specifications. The deficiencies noted were:

a) Incomplete testing of RPS scram trip bypass logic for scram discharge
volume high level, Main Steam Isoclation Valve (MSIV) closure scram,
turbine stop (TSV) and turbine control (TCV) valve closure scram.

b) Incomplete testing of RPS scram trip bypass preveniion by mode switch
contacts for Scram Discharge Volume in Startup and Run, MSIV closure
scram in RUN, Intermediate Range Monitor [(IG){IRM)] scram in
Refuel/Startup/Shutdown positioning, and TSV/TCV trip bypass
prevention.

¢) Scram pilot solenocid valve logic was not tested from the individual
fuses to the pilot valves.

NAC FDRM 3864 (5 68
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d) RPS Logic test switches were not individually tested during Logic
Functional testing (these switches have no safety function).

€) Scram discharge volume vent and drain pilot solenoids have not been
individually checked.

It was also determined that the System Functional testing was incompletely
performed on MSIV Leakage Control System (MSIVLCS) to verify interlocks
assoclated with manual initiation of the system (missed contact) and did
not fully test the Remote Shutdown panel operation of Mechanical Draft
Cooling Tower Fans A & C in high speed.

5) On November 5, 1994 the plant was in Operational Condition 4 with reactor
pressure of O psig and reactor temperature of 165 degrees Fahrenheit. It
was discovered that 16 manual isolation valves in the Primary Containment
Monitoring System [(IK)(PCMS)] and Containment Atmosphere Control System
[(BB)(CACS)] were not included in the surveillance procedure for checking
locked/deactivated closed valves in accordance with Technical
Specifications article 4.6.1,1.b.

) On November 10, 1994 the plant was in Operational Condition 4 with reactor
pressure of 0 psig and reactor temperature of 122 degrees Fahrenheit. It
was determined that the testing methodology for the alternate shutdown
panel transfer switches that are required to transfe~ control of designated
equipment and to isolate the control circuitry from the affected fire zones
does not adequately verify the isclation of these switches. It was
concluded that the intent of Technical Specification section 4.7.11.4 was
not met.

Several contacts associated with Low-Low set operation of the Safety Relief
Valves (SRV) and Alternate Rod Insertion (ARI) logic were not tested.

Based on this, the survelllance testing required by Technical Specification
4.3.4.2 for Logic System Functional testing was incomplete.
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Cause of the Event:

The cause of this event can be attributed to procedural deficiencies. The
surveillance procedures used to test the load shed logic were inadequate in
that they did not fully test all attributes of this logic. The procedures for
testing the load shed logic were initially prepared in the first quarter of
1988 when it was discovered by the Technical Specification Improvement Group
that load shed logic functional testing was not being performed (refer to LER
87-048-09). Recognizing the need to prepare logic functional surveillance
tests, but not fully understanding the depth of test overlap required, combined
with the complexity of these circuits, resulted in less than adequate tost
overlap in the procedures.

Subsequent to their initial approval in 1988, there were no ma jor revisions to
these procedures that would have initiated a review of sufficient depth to
discover this problem. However, in 1991 I&C personnel performing required
periodic overlap verifications requested electrical maintenance personnel to
verify proper overlap between portions of the procedure under their
responsibility with those of the I&C group. The reviewer, again not fully
understanding the requirements for logic functional testing, did not recognize
the problem. Responsibility for the procedures in question was transferred to
Technical Engineering in January 1993 where they currently reside.

The surveillance procedures used to perform the LOP and LOP/LOCA tests were
inadequate in that they failed to document the energization of two
autoconnected loads, Division 2 Control Room Emergency Lighting and the
Division 2 RHR Emergency Equipment Cooler 2. They also failed to properly test
all combinations of the ECCS actuation logic for auto start of the EDGs and
they did not specifically verify EECW actuation from the load seguencer.

The two Division 2 autoconnected loads on EDG-14 that were not included in the
procedure had also been absent from earlier revisions of the LOP and LOP/LOCA
procedures. The corresponding Division 1 loads however, have been procedurally
verified since the conclusion of the Technical Specification Improvement
Program (TSIP) in 1988 (Control Room Emergency Lighting) and since initial
plant operation (RHR Emergency Equipment Cooler 2). The reason for this
discrepancy between divisions could not be specifically determined; however, it
is apparent that the opportunity for inclusion of both loads for both divisions
existed during the TSIP. Similarly, the failure of the procedures to fully
test the EECW emergency start logic from the load sequencer could have been
identified during the TSIP, but was not. Incorporation of the changes from
Technical Specification Amendment 99 this outage provided the first review of
sufficient depth since the TSIP to have surfaced these problenms.

ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS
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The identificatio: of the failure to adequately test all logic paths within the
ECCS actuation logic for the auto
heightened awareness of the requirements for logic functional testing and the
greater knowledge level and experience of the personnel perforaming this

review. These personnel were instrumental in the resolution of the inadequate
logic functional testing of the undervoltage logic. The complexity of the
lsgic circuitry along with the understanding of what constituted logic
functional testing during 1988 when the TSIP was performed may help explain why
this discrepancy was not identified prior to this outage.

Since 1988 the electrical system engineers responsible for these procedures
have acquired considerable experience. The electrical system engineers are
closely assoclated with I&C system engineers; working in the same group and in
has created an environment whereby the
electrical engineers have gained knowledge from the I&C engineers in areas such
as logic functional testing. This is evidenced by the fact that the electrical
engineers identified the procedure inadequacies described above.

the same area. This synergism

The events discovered on October 20 and November 1, 2, 5 and 10, 1994 are

The evaluation is considering the individual
events and their interrelationship to previously documented events. These
discrepencies were identified Jduring the reviews performed as corrective action
for the earlier identified problems. A supplement to this LER will be provided
when this evaluation is complete.

currently being investigated.

Analysis of the Event:

4160 Volt ESF busses are equipped with undervoltage relaying. This relaying
will initiate a load shed sequence to remove pre-determined electrical loads
from the bus. The same relaying will automatically initiate an EDG start.
Once started, the EDG output breaker will close. An automatic sequencer will
control the rate of loading on the bus to ensure that the required loads are
reenergized and to prevent an EDG overload that otherwise would be caused by
the combined starting currents of all the components powered by that bus.

The logic associated with the undervoltage relaying has been tested
satisfactorily using the revised procedures. Similarly, the loads and logic
associated with the LOP and the LOP/LOCA procedures were tested using the new
and revised procedures. Testing indicated that the two Division 2 loads and

the EECW start logic are functioning properly. Additionally, the EDG start
logic has been tested using the new procedures. Its logic also was shown to be
functioning properly. Therefore, although testing required to meet Technical
Specifications had nol been performed adequately in the past, it is concluded

at this point that the required loads and logic have been functioning properly; ’
and thus, there was no threat to the health or safety of the public.

start function of the EDGs resulted from a

FORM BBRA (5.82
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The logic associated with ECCS standby components, KPS scram trip bypass,
Alternate Shutdown isolation function, RPS scram discharge volume vent and
drain pilot solenoids, RPS scram trip bypass prevention logic, Alternate
Shutdown panel, Remote Shutdown panel and Low-Low set operation of SRVs and ARI
contacts has been tested successfully. Based on this success, Netroit Edison
1s confident that these surveillance deficiencies did not resui. in any actual
0SS or degradation of those functions required by the individual systems.

ting of MSIVLCS will be performed prior t
performance of this equipment, it is expected
nown to be functioning properly. Results of
a supplement LER.

O startup. Based on past
that this logic will also be
this testing will be discussed in

The safety significance of the missed check of Primary Containment manual

valves In lockec sition is a potential inadvertent loss of primary
containment in i1id these valves be lef't open when primary containment

is required. ‘
for the per iodi test i.’:g

1
ives are Lypically closed and they are only operated
fI t u

rywell Torus Vacuum breakers. These valves
were routinely opened on a monthly periodicity to test the Torus Vacuum
breakers and were independently verified to be in the losed position foll wing
the performance of 24.402.01 ? »

y "Drywell and Suppression Chamber Vacuum Breaker
Operablility Test". Technical Specificaton Amendment 96
L

Changed the periodicity
to 18 months. This

change was issued after the plant entered ar extended

Shutdown on December 25, 1993 and is nct required testing during modes 4 and
.
1

5. Also Section 5.2 of procedure 24.425.01, "Primary Containment Integrity

Verification", did document the valve position but did not require verificatior
f the closed position The PCMS valves were controlled under the locked valve

program, which would ensure proper positior I the valves but not at the

Technical Specification required frequency There has been no evidence of

aclual valve mispostior iNg 1in elither system.

Corre tive t [

Undervoltage calibration and logic functional test procedures (42.302.XX

series) have been revised for the 4160 Volt busses O4B, 65E, 64C, and 65}

respectively t rrect the identified deficiencies. Pr cedures for the 480

¥ Lt busses cEA '/'Lf}’. 7:;(': 7’LL;. 7.?. 7‘&, 7(:’. and 72F have als been

revised t rrect their def er defici noted above along with

several other deficiencies found d 85 have beer

corrected. The revised procedures th satisfa r
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The 30-day load shed channel functional surveillances have been revised to
incorporate changes made in the 42.302.XX series procedures and these have been
performed with satisfactory results.

A comprehensive review of the LOP and the LOP/LOCA procedures, schematics, load
diagrams, design calculations and overlaps was performed to ensure that all of
'd logics are being properly tested. Likewise, a review of all
other Technical Specification section 4.8 surveillance requirements was
performed Lo ensure that the surveillance procedures are adequate to perform

the loads ar

Lthe required testing. Finally, an overlap review of the 24, 34, 42, 54, 64 and
T4 series procedures with the 44 series procedures has been performed to verify
the adequacy of the overlap. Some of the 24 and 44 series procedures were also

reviewed.

The LOP and the LOP/LOCA procedures have been revised along with several other
: ted ocedures entified during this review. Two new procedures were
. Lthe EDG start logic. These procedures were performed
f the EDGs.

components have had their passive logic checked by work
wiring deficiencies were noted. Procedure changes to
System Functional tests (44 series) will be complete by

ip bypass logic has been either tested (IRM trip bypass) by WR

ensure function has been properly demonstrated (SDV high level,

SV/TCV position). The applicable procedures (24 and 44 series)
0 correct these test deficiencies by February 15, 1995,

’

)ypass prevention log ias tested by WR. Procedures

th req ements (24 and 44 series) by Febru:

ram Lrip string individual logic components tests will be

ed Into the applicable Logic System Functional tests. The scram

¥ L
lencld passive checks have been evaluated to ensure that the f y
has been demonstrated and will be included in the Logic System Functio

O

1 4 L . R 10 4
revision by .“."_Tuu"\’ ’Lf, w95 .

The RPS scram discharge volume vent and drain pilot solenoic individually
Lested by a partial logi tional. Procedure revisic il] ncorporate the
testing requirements | se1 y February 15, 1995.
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The MSIVLCS and Remote Shutdown procedures (24 series) were revised to include
the missed testing requirements. Testing will be performed using the new
procedure for MSIVLCS prior to startup. The Remote Shutdown testing is
complete.

The Primary Containment valve verification procedure is revised to include the
missed valves and will be performed prior to startup.

The ATWS Logic Functional procedure was temporarily changed to include the
missed contacts for Low-Low set operation of SRVs and ARJ logie. It will be
permanently changed by February 15, 1995,

The Alternate Shutdown isolation function was demonstrated by WR. Procedure
revisions will be completed by February 15, 1995.

NPP-CT1-04, "Surveillance/Fire Protection Procedure Maintenance" will be
revised to provide an improved logic functional test definition and specific
requirements for electrical surveillances. Training on the revised procedural
requirements will be provided to the electrical and 14C system engineers. This
will be completed by February, 1995,

A set of electrical surveillance overlap drawings will be created and
maintained. This will be completed by February, 1996.

Test overlap requirements will be periodically reviewed in the 1&C continuing
training program.

The events discovered in October and November of 1994, are still being
investigated. Additicnal or revised corrective action developed from this
investigation will be described in a supplement to this LER.

Previous Similar Events:

Previous failures to meet Technical Specification survei{llance requirements are
documented in LER B7-048-09.

Failed Component Data:

There were no failed components.
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