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at approximately 1840 houre, Plant Operations determined that
por*ions of the High Pressure Core Spray (HPCS) pump suction piping, Reactor Core
Irslation Cooling (RCIC) pump suction piping,
ccandpipe,

and RCIC tank level instrumentation
located outside of a missiie protected building, were not designed to
withstand missiles generated by a des’'gn basis tornado.
Report (USAR) identifies that these components ehould be designed to withstand the
effects of a miesi'®» generated by a design basis tornado.
HPCS and RCIC pump suction piping and the RCIC tank level instrumentation standpipe
are not provided missile protection, the design of these systeme wae not in
accordance with the design baerie of the plant.
determined to be design engineering oversight.
include providing missile protection for the portions of the HPCS and RCIC pump
suction piping, and RCIC tank level instrumentation standpipe located outwside a
miseile protected building, and inveetigating other portions of the plant for simllar
This condition is also reportable under

The Updated Safety Analysis

Because portions of the

The cause of this event was
The corrective actions for this event
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DESCRIPTION OF EVENT

On December 2, 1997, at spproximately 1840 hours, Clinton Power Station (CPS) was in Mode 4
(COLD SHUTDOWN), and reactor [RCT) ‘oolant temprrature was being maintained between 100 and
1.0 degrees Fahrenheit (F) at atmospheric pressure. The sixth refueling outage was in
progress. Plant Operations determined that portions of the High Pressure Core Spray (HPCS)
[BG) pump [P) suction piping, Reactor Core Isolation Cooling (RCIC) [BN) pump suction
piping, and RCIC tank [TK] level instrumentation standpipe were not designed to avoid
damage from the effects of a design basis tornado miseile. Section 6.3.2.2.1 of the
Updated Safety Analysis Report (USAR) identifies HPCS components and piping as being
positiconed to svold damage from the physical effects of design-basis accidents, such as
pipe whir, niesiles, high temperature, preesure, and humidity. Additionally, section
3.1.2.1.4 of the USAR identifies that structures, systems, and components important to
safety are designed to withstand the effects of miseiles from events and conditions outeide
the nuclear unit., Because portions of the HPCS and RCIC pump suction piping and the RCIC
tank level instrumentation standpipe are important to safety and not provided missile
protection for a design basis tornado, their deeign was not in accordance with the design
basis of the plant. This condition hae existed since September 29, 1986, when the plant
waes in Mode 5 (REFUELING) for initial fuel loading, and reactor coolant temperature wase
ambient and pressure was atmospheric.

On October 10, 1997, at approximately 0945 hours, a stati. engineer was performing a
walkdown in *he RCIC storage tank room to investigate if miseile protection was provided
for RCIC instrumentation., This walkdown was prompted by information that another facility
found safety-related components unprotected from tornado generated miseile hazards. During
the walkdown, the engineer identified that portions of the FPCS pump suctinn piping, RCIC
pump suction piping and RCIC tank level instrumentation standpipe outside a v iseile
protected building appeared to be unprotected from miseile hazards. Condition Report (CR)
1-57-10~184 was written to investigate and track this issuve. The Operations Shift
Supervisor wae informed of thie issue and he directed Nuclear Station Engineering to
evaluate this concern and report the results to the Operations Shift Supervisor.

The RPCS and RCIC pumpe supply reactor grade water to the reactor vessel from the RCIC tank
during p:stulated accident conditions. In the event that the RCIC storage tank water
supply becomes e.hausted or is not available, the RCIC tank level instrumentation provides
input to automatically tranefer the water source from the RCIC tank to the suppression
pool. This capability assures a closed cooling water supply is available for continuous
operation of the HPCS and RJIC systems. Portions of the HPCS and RCIC system suction
piping, and the RCIC tank level instrumentation standpipe are contained in the RCIC storage
tank building located between the RCIC storage tank and tr<e Fuel Building. The RCI

storage tank building is not designed to withstand miseiles generated by a desiyn basie
tornado, however, the HPCS and RCIC systems are regquired to have miveile protection.
Therefore, on December 2, 1997, Plant Operations determined that these eystems were not in
accordance with the design basis of the plant and entered a restraint from changing modes
until this iesue was resolved.

NO automatic or manually initiated safety system responges were necessary to place the
piant Iin a safe and stable condition. T'.ie event wae not affected by other inoperable
egquipment or components.

NRC § 31 J66A (4-96)
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CAUSE OF EVENT

The cause of this event ie oversight by design enginuers who failed to provide a design
that protects the HPCS and RCIC pump suctiosn piping, and RCIC tank level instrumentation
standpipe from missile hazarde generated by a desigr hasis tuvnado. 1Illinoie Power did not
recognize this design discrepancy during initial plant design review.

CORRECTIVE ACTIONS

Prior to plant startup, missile protection will be proviaed for the portions of HPCS and
RCIC pump euction piping and RCIC tenk level instrumentation standpipe located outside of a
miesile protected bui.ding.

IP is investigating other portions of the plant for eimilar tornado missile design
deficiencies.

ANALYSIS OF EVENT

Thie event is reportable under the provisions of 10CFR50.73 (a) (2) (ii) (B) cdue to the
HPCS and RCIC piping and RCIC standpipe not having tornado misaile protection in accordance
with the design basies of the plant.

The HPCS and RCIC components and piping were not positioned to avcid damage from the
physical effects of missiles generated by a design basis tornado. Two accident scenarics
are postulated which result in the HFCS and RCIC systems not being capable of performing
their safety-related functions. 1In the firet scenario, a tornado misseile could pinch the
RCIC tank level instrumentation standpipe closed, preventing the level instrumentation from
sensing & low level in the RCIC tank during a deeign basis accident. The pinched standpipe
would prevent the automatic transfer of supply water fronm the RCIC tank to the suppression
pool. As a result the HPCS and/or RCIC pump would loose suction pressure, interrupting the
water supply to the reactor vessel, and damaging the pump(e) if not promptly diagnosed and
corrected by control room operators. The second ecenario postulates that a tornado missile
severs the unprotected HPCS and/or RCIC pump suction piping without a failure of the RCIC
tank or RCIC tank level instrumentation standpipe. In this scenario the pump(=) would
continue to operate without sufficient suction flow or net positive suction head until
sufficient water was lost from the RCIC storage tank through the ruptured line(s) to reach
the low level trip for the system(s) tranefer to the suppression pool water supply. Thie
condition could also interrupt the water supply to the reactor vessel during a design basis
accident and damage the pump(s).

An assessment of the safety consequencee and implications of this event identified this
condition as potentially safety significant A loes of either the HPCS and/or RCIC systam
operability ie a significant contributor to risk in the Probability Risk Assessment.
However, the probability of the failure of these lines due to tornadoc missiles is expected
to be corsiderably smaller than other failure mechaniesms for the HPCS and RCIC systems.

NRAC FORM 366A (4-95)
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APDITIONAL INFORMATION
No equipme nt or comporents falled as & result of this event,
Clinton Power Station reported a similar ev ° regarding inadequate missile protection for

safety-related equipment in LER BE8-027,

ror further information regarding this event, contact D. L. MecMillan, Corrective Action
Teanm Lead Engineer, at (217) 935-8881, extension 1520,

10.R2) _REPORT 21-97-087

On December 2, 1997, 1P determined that portisne of the HPCS and RCIC pump suction piping,
and the RCIC tank level instrumentation standpipe were not designed to withstand missiles
generated by & design basis tornado, This condition was determined to be potentially
reportable under the provisions of 10CFR2]1 on December §, 1997. 1IP has completed an
ovaluaiion of this issue and concludes that it is reportable under the provie.ons of 10CFR,
Part 21,

IP is providing the following information in accordance with 10CFR21.21 (e) (3) within 2
days of the date the responsible officer approves this report,

(1) J. G. Cook, Senior Vice President of Illinois Power Company, Clinton Power Station,
Highivay 54, 6 Miles East, Clinton, Illinoie, 61727, is informing the NRC of a
condition reportable under the provisions of 10CFR21 by means of this report.

(44} The basic component involved in thie report is the design of portions of the HPCS and
RCIC pump suction piping, and the RCIC tank level instrumentation standpipe for
protection againet design basie tornado generated miss.les.

(i4i1) The design for the HPCS/RCIC pump suction piping, and the RCIC tank level
instrumentation standpipe was supplied by Sargent and Lundy.

(iv) As dipcussed in the DESCRIPTION OF EVENT portion of this report, the nature of the
reportable condition is a portion of the HPCS and RCIC pump suction piping, and the
RCIC tank level instrumentation standpipe are not ¢usigned to withstand miesiles
generated by a design basis tornado as reg. rad :y USAR sectione (.3.2.2.1 and
3.1.2.1.4. As discussed in the ANALYS.s Q¥ TIVEN" portion of thls report, the safety
hazard created is a loes of supply water f¢r ¢ne RCIC and/or HPCS pump(se).

(v) On Decewber 2. 1997, IP identified that portions of the HPCS and RCIC pump suction
piping, and the RCIC tank level instrumenta.ion standpipe were not designed to
withstand missiles generated by a design basie tornade. This {cev.e wae determined to
be potentially reportable under the provieions of 10CFR21 on DNevuxber 5, 1997,
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(vi) This iesus affects the design of the HPCS and RCIC systems at CPS. 1IP is aware of
the Perry Nuclear facility having similar missile protection issues. IP has no
information regarding the applicability of this issue to any other purchasers or
licensees.

(vii) The corrective action that IP is taking for this event is discussed in the CORRECTIVE
ACTION section of this report.

(viii) IP has no additional information to offer.




