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On December 18 1990, during the plant'. second refueling outage, with
the plant in Mode 5 (REFUELING), Illinois Power Company determined that
the mechanical joints on the discharge side of 1E12-FO55A and 1E12-FO55E,
Residual Heat Removal (RHR) 'A' and 'B' Heat Exchanger (HX) Relief Line
Valves, had not been local leak rate tested as required by 10CFR50,
Appendix J. Investigation into this event identified other »enetrations
for which not all potential containment atmosphere leak paths in
accordance with the requirements of 10CFR50, Appendix J, were considered;
and identified three penetrations which do not terminate in the
suppression pool at or beiow the design level required to maintain the
penetration lines water soaled following a Loss of Coolant Accident
(LOCA). The cause of this event is still under investigation,

Correct,ve actlons include: a review of all containment penetrations to
ensure that proper test criteria are being implemented; identification of
mechanical joints that could be potential containment atmosphere leakage
paths; and modification of the identifiel penetrations to facilitate
conformance with the requirements of 10CFR50, Appendix A, Ceneral Design
Criteria 55 and 56, and Appendix J.
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DESCRIPTION OF EVENT

On December 18, 1990, at 1030 hours, during the plant’s second refueiing
outage (RF-2), the plant was in Mode 5 (REFUELING), with reactor cnolant
temperature at approximately seventy-four degrees Fahrenheit and at
atmospheric pressure. At that time, Illinois Power Company (IF)
determined that the mechanical joints on the discharge side of 1E12-F055A
and 1E12-FO55B, Residual Heat Removal (RHR) [BO] 'A' and 'B' Heat
Exchanger (HX) [HX) Relief Line valves [RV), had not been local leak rate
tested as required by 10CFR50, Appendix J, "Primary Reactor Containment
Leakage Testing for Water-Cooled Powar Reactors,” since initial plant
operation., Specifically, a Local Leak Rate Test (LLRT) had not been
performed on these mechanical joints.

On December 11, 1990, the Nuclear Regulatory Commission (NRC) site
resident inspector questioned a Plant Technical test engineer on the
plant's requirements for testing the mechanical joints on the discharge
side of relief valves 1E12-FO55A and 1E12-F055B. A review of the Clinton
Power Station (CPS) startup Local Leak Rate Test (XTP-00-07), Technical
Specifications, and tne Updated Safety Analysis Report (USAR) did not
identify any testing requirements for these mechanical joints. A review
of CPS pre-operational Integrated Leak Rate Test (PTP-ILDW-01) and CPS
surveillance procedure 9861.01, "Integrated Leak Rate Test," revealed
that these mechanical joints had not been exposed to containment
atmosphere during the ILRT,

The CPS USAR references the associated containment penetrations (1IMC-24
and IMC-26) [PEN] as typical containment penetrations isoiable by one
valve (1E12-FO55A and 1E12-FO55B, respectively) [V] and a Closed Loop
Outside Containment (CLOC)., According to Technical Specification Table
3.6.4-1, "Containment Isolation Valves," and USAR Table 6.2-47, 1El12-
FO55A and 1E12-FO055B require a Type C water leak test, since the inboard
side of 1E12-FO55A and 1E12-FO55B is assumed to be water sealed from
containment atmosphere by the suppression pool.

However, the design of the RHR HX Relief valve discharge lines also
includes vacuum breakers [VACB], which will permit containment atmosphere
to enter the discharge lines, in order to prevent steam condensation in
the lines from drawing water from the suppression pool following
vperation of the relief valves, Water in these lines could jeopardize
their integrity in the event of subsequent relief valve operation. These
vaocuum breaker lines are connected to the Reactor Core Isolation Cooling
(RCIC) [BN] Turbine [TRB] Exhaust Vacuum Relief line on the outboard side
of 1E51-F078, RCIC Turbine Exhaust Vacuum Breaker Inboard lsolation Valve
[ISV], for containment penetration 1MC-44, (See Figure 1) Following a
postulated Loss of Coolant Accident (LOCA) event, the mechanical jeints
on the discharge side of 1E12-F055A and 1E12-FO055B would be exposed to
contalinment atosphere if 1E51-F078 falled to isolate in the closed
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position. IP has determined that the failure of 1E51-F078 is a credible

single active failure. Therefore, s Type C leak test of the penetration

(including valves 1E12-FO55A and 1E12-FO055B and the associated mechanical
jeints) would be required to be performed using a gas test rather than a

water test as specified by Technical Specification Table 3.6.4-1 and USAR
Table 6,2-47,

RHR HX vent line containment penetrations, 1MC-89 and 1MC-172, were also
identified to have similar testing deficiencies. The USAR identifies
that penetrations 1MC-89 and IMC-172 are isolable by 1E12-FO74A and lE12-
FO74B (RdR HXs 'A' and 'B' First Vent to Suppression Pool Containsent
Isolation Valves) and a CLOC. Technical Specification Table 3.6.4-1 and
USAR Table 6.2-47 require a Type C water leak test of these valves. The
design of the RHR HX vent lines includes vacuum breakers located inside
the containment. (See Figure 2) These vacuum breakers permit
containment atmosphere to enter the vent lines in order to prevent steam
condensation in the lines from drawing water from the suppression pool
following venting of non-condensibles and steam from the RHR HXs into the
suppression pool, Water in these lines could jeopardize their integrity
in the evint of subsequent HX venting. Per this design, 1E12-FO074A and
1E12-FO0748 are exposed to containment atmosphere and a Type C gas leak
test should have been specified in the Technical Specifications and the
USAR. The USAR did identify these valves require a Type A containment
atmosphere test which had been pertfermed during previous ILRTs.
Additionally, investigation into this issue determined that mechanical
Joints exist on the RHR HX vent lines which are above the post-LOCA
drawdown level (727-foot 1-inch elevation, which is three-feet ten-inch:
below the minimum suppression pool level specified in the Technical
Specification). Therefore, during a post-LOCA drawdown, these mechanical
joints could be potential containment atmosphere leakage paths., This is
not in accordance with the USAR, which assumes the line is c-mpletely
submerged,

On December 18, 1990, after review of these issues, Condition Report (CR)
1-90-12-062 was initiated to document these deficiencies., 1P initiated a
review of all containment penetrations' testing criteria identified in
the Technical Specifications and USAR, to i{dentify if similar potential
containment atmosphere leakage paths existed. This review identified the
following conditions.

Lk Penetration 1IMC-41

IP has determined that the mechanical joint assoclated with
penetration IMC-41 on the RCIC turbine exhaust sparger line above
the suppression pool is a potential contalnment atmosphere leakage
path. (See Figure 1.) The USAR states that:
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RCIC Turbine Exhaust will be sealed by the suppression pool.
N¢ air from inside containment can leak past this
penetration. There may be an initial charge of clean air in
this line prior to a LOCA. During a LOCA this clean air may
leak out., 1If this air is exhausted, suppression pool water
will reach these valves, Any further leakage will be of
suppression pool water. Contaminated containment atmosphere
can not reach these valves through this penetration.

In order to make this assumption, the mechanical joint associated
with penetration IMC-41 would also have to be sealed by the
suppression peol. This mechanical joint has never been included in
the Type B leak “est program or included within the boundary of a
Type C gas leak test of penetration IMC-41.

2. Penetration 1IMC-42

IP has determined that the mechanical joint inboard of drywell
penetration 1IMD-42 on the RCIC head spray line (see Figure 3) is a
potential containment atmosphere leakage path that has never been
Type B gas leak tested or included within the boundary of the Type
C gas leak test of penetration IMC-42. This mechanical joint
connects the RCIC head spray line to the refueling bulkhead water
seal penetration. The mechanical joint is hydrostatically leak
tested at a pressure of 1000 pounds per square inch gauge (psig)
each refueling outage and visually inspected with a zero leakage
acceptance criteria.

3. Penetrations 1MC-18 and 1MC-20

RHR 'A' and 'B' suppression pool return lines penetrate containment
through 1IMC-18 and 1IMC-20, respectively (see Figures 4 and 5). By
design these return lines should terminate at or below the post-
LOCA drawdown level. 1IP has determined that a mechanical joint
exists on ilhese lines which is only nine inches below the minimum
suppression pool level. Therefore, during a post-LOCA drawdown,
these mechanical joints could be potential contafinment atmosphere
leakage paths. The USAR assumes IMC-18 penetration containment
isolation valves 1E12-F024A, 1E21-F012, 1E12-FOl11A, 1E21-FO11,

| 1E21-F102, and 1E12-FO64A are exposed to the hydraulic pressure of
the suppressinn pool which provides a water seal; likewise, for

| IMC-20 penetration containment isolation valves 1E12-FO024B, 1E12-
FO11B, and 1E12-FO64B. Based on this assumption, these containment
isolation valves are Type C water leak tested. Due to this design
configuration, these valves should be Type C gas leak tested

| because of the potential post-LOCA contalnment atmosphere leakage

| pathway, but have not been since initial plant operation. 1P has

| also determined that the line terminates horizontally in the
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CORRECTIVE ACTION

IP requested S&L to perform a review of all containment penetrations
wvhich terminate in the suppression pool, This review was completed on
January 2, 1991. Their review did not identify any additional
discrepancics other than those already identified in this report.

Additionally  Nuclear Station Engineering Department (NSED) personnel
performed a field walkdown to ensure all containment penetrations with
lines which terminate in the suppression pool are at the depth specified
by the "as-built" design drawings. This review did not discover »:.
discrepancies in the "as-built" design drawings.

In order to prevent exposing valves 1E12-FO55A and 1E12-FO55B to
containment atrosphere if 1E51-F078 {alled to isolate in the closed
position, IP is implementing a design medification in accordence with
Field Engineering Change Notice (FECN) Number 25485, to replace 1E12-F102
(RHR/RCIC Vacuum Breaker Isolation Valve) with a welded blind coupling.
This modification will eliminate this potential containment atmosphere
leakage pathway and is possible because the vacuum breaker capability is
not required for CPS operation., This modification will be worked under
Maintenance Work Request (MWR) D15221 which will be completed prior to
startup from RF-2,

Penetrations 1MC-89 and IMC-172 are being modified in accordance with
FECN number 25483 to eliminate the containment atmosphere leakage paths.
These modifications will be implemented by installing a welded blind
coupling on the penetration line inside containment, as close as possible
to the containment building wall and upstream of the vacuum breakers.
Thase modifications can be made because the RHR HX vent lines are not
required for CPS operations. These modifications will be worked under
MWRe D15219 and D15220, which will be completed prior to startup from RF-
£

IP will submit a letter to the NRC to provide interim justification for
performing Type B gas leak testing on the mechanical joint above the
suppression pool in the penetration IMC-41 line. The Type B gas leak
rate test of the mechanical joint with air at a pressure of 9.0 psig will
provide adequate assurance, on an interim basis, that containment
atmosphere leakage into the RCIC Turbine Exhaust line will not occur.
Therefore, leak rate testing of penetration IMC-41 containment isolation
valves with water would be justified for one operating cycle. This
testing and submission of the letter will be completed prior to startup
from RF-2., During the plant's third refueling outage, IP will implement
a plant modification to replace this mechanical joint with a welded
joint.
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Additional Information

No equipment failed during this event.

No reportable events of a similar nature have occurred at Clinton Fower
Station,

For further information regarding this event, contact J. A. Puzauskas,
Assistant Director-Design and Analysis Engineering at (217) 935-.8881,
extension 3094,
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