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INSERVICE INSPECTION REQUESTS FOR RELIEF

WOLF CREEK NUCLEAR OPERATING CORPORATION

WOLF CREEK GENERATING STATION

DOCKET NO. 50-482

1.0 INTRODUCTION

The Technical Specifications for Wolf Creek Generating Station (WCGS), state
that the inservice inspection and testing of the American Society of
Mechanical Engineers (ASME) Code Class 1, 2, and 3 components shall be
performed in accordance with Section XI of the ASME Boiler and Pressure Vess*1
Code and applicable Addenda as required by 10 CFR 50.55a. Section !

50.55a(a)(3) of Title 10 of the Code of Federal Regulations states that
alternatives to the requirements of paragraph (g) may be used, when authorized
by the NRC, if (i) the proposed alternatives would provide an acceptable level
of quality.and safety, or (ii) compliance with the specified requirements
would result in hardship or unusual difficulties without a compensating
increase in the level of quality and safety.

Pursuant to 10 CFR 50.55a(g)(4), ASME Code Class 1, 2, and 3 components,

(including supports) shall meet the requirements that become effective
subsequent to editions specified in 10 CFR 50.55a(g)(2) and (g)(3), except the
design and access provisions and the preservice examination requirements, set
forth in the ASME Code, Section XI, " Rules for Inservice Inspection of Nuclear
Power Plant Components," to the extent practical within the limitations of
design, geometry, and materials of construction of the components. The
regulations require that inservice examination of components and system
pressure tests conducted during the first 10-year interval and subsequent ;

intervals comply with the requirements in the latest edition and addenda of
Section XI of the ASME Code incorporated by reference in 10 CFR 50.55a(b) on
the date twelve months prior to the start of the 120-month interval, subject
to the limitations and modifications listed therein. The 1980 Edition,
through winter 1981 Addenda, of Section XI is the applicable edition of the
ASME Code for the WCGS, first 10-year inservice inspection (ISI) interval.

Pursuant to 10 CFR 50.55a(g)(5), if the licensee determines that conformance
with an examination requirement of Section XI of the ASME Code is not
practical for its facility, information shall be submitted to the Commission
in support of that determination and a request made for relief from the ASME
Code requirement. After evaluation of the determination, pursuant to
10 CFR 50.55a(g)(6)(1), the Commission may grant relief and may impose
alternative requirements that are determined to be authorized by law; will not
endanger life, property, or the common defense and security; and are otherwise
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in the public interest, giving due consideration to the burden upon the
licensee that could result if the requirements were imposed. |-

In letters dated February 2, 1996, and February 23, 1996, Wolf Creek Nuclear
Operating Corporation (WCNOC) proposed three alternatives to the requirements :
of the American Society of Mechanical Engineers (ASME) Boiler and Pressure
Code, Section XI. WCNOC requested approval for the implementation of the
proposed alternatives pursuant to 10 CFR 50.55a(t)(3) for 10-year hydrostatic
testing on certain Class 1 and 2 systems.

The NRC staff has reviewed and evaluated the licensee's request and supporting i

information to use the proposed alternatives to the Code requirements for
,

WCGS.
'

,

2.0 EVALUATION i

| 2.1 Licensee's Request
|

In its February 2, 1996, and Februsry 23, 1996, submittal, the licensee
requested approval pursuant to 10 CFR 50.55a(a)(3) to use the proposed
alternatives for the 10-year system hydrostatic testing for certain Class 1 !

and 2 Systems. Relief is requested from performing the Code required
hydrostatic test. !

2.1.1 Licensee's Component Identification !

(1) RCS Hot Leg Recirculation Lines (4 independent loops) from Safety
Injection System

]
!(2) RCS Cold Leg Safety Injection Lines (4 independent loops)

(3) RCS Cold Leg High Pressure Safety Injection Line (4 loops common supply)
i

2.1.2 ASME Code, Section XI, Requirements'

Section XI, Table IWB-2500-1, Category B-P (for Class 1) and Table IWC-2500-1,
Category C-H (for Class 2) contain the requirements for system hydrostatic
and leakage testing. The Code requires system hydrostatic testing once per
10-year interval at or near the end of the interval.

2.1.3 Licensee's Proposed Alternative Testing

The licensee proposed to use one of the three alternatives contained in the
submittals dated February 2, 1996, and February 23, 1996, in lieu of
hydrostatic testing, for the portions of the subject systems described in
Section 2.1.1 above and shown in Figure 1 of this safety evaluation. These
alternatives will be applied at or near the end of the first 10-year inservice
inspection interval. Each alternative will be applied as follows:

1

i
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Alternative 1

This alternative may be used for all the systems described in Section 2.1.1
above. The use of this alternative requires verification of the presence of
pressure greater than 2000 psig for a minimum of 4 hours before performing the
inspections. The inspections are performed in accordance with the boric acid
monitoring program contained in Generic Letter 88-05, "Earic Acid Corrosion of
Carbon Steel Reactor Pressure Boundary Components in PWR Plants" (GL 88-05).

The licensee has determined that all 4 of the lines identified in 2.1.l(1) and
2 of the 4 lines identified in 2.1.l(2) will be subject to the testing of
Alternative 1.

Alternative 2

This alternative may be used for systems described 2.1.1(2) above. The use of
this alternative requires presence of pressure equal to the pressure in the
accumulator tanks. Because these lines are continuously pressurized by the i

accumulators, these lines have been pressurized for the entire operation ;

cycle, approximately 14 months. The inspections are then performed in ;
accordance with the boric acid monitoring program contained in GL 88-05. '

Because the pressure is lower, the inspection is supplemented with a leakage
test concurrently with the performance of the isolation valve leakage test.
This test involves measuring the amount of water injected into the system to
maintain the system pressure and comparing it with the measured leakage
through the boundary valves.

The licensee has determined that 2 of the 4 lines identified in 2.1.l(2) will l
be subject to the testing of Alternative 2. '

Alternative 3

This alternative may be used for systems described in 2.1.l(3) above. The use
of this alternative requires the pressurization of the lines to at least 1700 j
psig, holding for 4 hours followed by a 10 minute test at 2235 psig and ,

performing the Code required VT-2 inspection. |
|

The licensee has determined that all 4 of the lines identified in 2.1.l(3)
will be subject to the testing of Alternative 3.

2.1.4 Licensee's Basis for Relief

The licensee stated:

Code testing requirements for the subject boundaries include
testing at 1.02 times operating pressures for the Class I portions
and 1.25 for the Class 2 portions with a 4 hour hold time for
insulated portions of systems which includes the subject pressure
boundaries of this request for relief. Waiting for the required
hold time with subsequent visual examination can substantially
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extend outage time (e.g., testing of the subject branch
connections with the 4 hour hold time can result in an additional
36 hours of critical path time). Personnel exposure to radiation '

is also greatly affected because the subject pressure boundaries
are located within the primary personnel protection wall,
typically referred to as the "bioshield." Insulation removal to
reduce the ASME Code hold time to ten minutes is not a viable
option since this would require a substantial increase in the
number of man-hours spent within the bioshield which is typically
a high radiation area. This also creates a personnel hazard
associated with reinsta11ation of the insulation on the greater
than 500 degree F piping surface. In addition, testing at the
elevated hydrostatic testing pressures causes. considerable
hardship. To minimize schedule impact, this testing would be

1

performed in conjunction with other plant startup activities such !

as Pressure Isolation Valve testing. To attain the required
conditions for the other testing, it would require an additional
cycle of RCS pressurization.

l

2.1.5 Evaluation

In its safety evaluation for approving the use of ASME Code Case N-498-1
" Alternative Rules for 10-year System Hydrostatic Testing for Class 1, 2, and
3 Systems, Section XI, Division I," dated February 3, 1995, the NRC staff has
noted that the hydrostatic test is primarily regarded as a means to enhance |
1eakage detection during the examination of components under pressure because isuch a test provides a good indication of any system leakages, especially
those very ses11 leaks that might originate from small through-wall cracks of
the pressure boundary. The capability to detect a very small leak is a

i
function of both test pressures and hold times. Code Case N-498-1 was written

!to lower the test pressure slightly from that required by the hydrostatic j
test, but the hold time requirement was retained in Code Case N-498-1. The i

slightly higher pressures imposed on the pressure boundary components during a
hydrostatic testing may produce only a minor improvement.in leak detection
capability over a nominally and sometimes continually pressurized system.
Itowever, Code Case N-498-1 was approved on the basis that this minor
improvement of leak detection capability may not offset or justify certain
hardships created in setting up a hydrostatic test due to a slightly higher
test pressure..

I

Currently, ifconsees incur considerable time and radiation dose in carrying |out hydrostatic test requirements. A significant amount of effort, possible |extension of refueling outages, and additional resource requirements may be ;

necessary (depending on system, plant configuration, Code class, etc.) to meet i

hydrostatic test pressure requirements (i.e., to gag or remove code safety
and/or relief valves, to isolate the system for test, to place the system in
an off-normal state, to erect temporary supports, and to set up testing with !
.special equipment and gages). Due to the hardships and difficulties

|associated with a hydrostatic test, many licensees have requested relief from
|

the 10-year hydrostatic' test requirement by proposing various alternatives
including the use of ASME Code Case N-498-1. !

.
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In lieu of the 10-year hydrostatic test, WCNOC proposed three alternatives to
confirm that no external pressure boundary leakage is present in the test
portion ~ (Figure 1) of the subject systems described in Section 2.1.1 of this
report.

ALTERNATIVE 1

Alternative 1 is based on the verification of the presence of pressure greater
than 2000 psig for a minimum of 4 hours in combination with the inspections
under a boric acid monitoring program outlined in Generic Letter 88-05, " Boric
Acid Corrosion of Carbon Steel Reactor Pressure Boundary Components in PWR
Pl ants. " When no pressure boundary leakage is confirmed at or near the end of
the 10-year inspection interval, WCNOC requests relief from the first 10-year
interval requirements for performing the 10-year hydrostatic test for those
affected locations.

The staff has previously approved the use of ASME Code Case N-498-1 for WCGS
on the basis that the compensating increase in the level of quality and safety
in the performance of a hydrostatic test does not offset or justify certain
hardships created in setting up a hydrostatic test due to a slightly higher
pressure. Alternative 1 is similar to Code Case N-498-1 with two exceptions.
First exception, in lieu of test hold times, the presence of pressure greater
than 2200 psig for a minimum of 4 hours is verified by pressure measurements
when the plant is in operation. Second exception, in lieu of the VT-2 visur.1

. examination, a leakage examination is performed in accordance with the boric
acid monitoring program of Generic Letter 88-05. The staff finds that
Alternative 1 satisfies the hold-time criterion of Code Case N-498-1 in that
the pressurization. time exceeds.4 hours. The staff also finds that the
Generic Letter 88-05 examinations are comparable to the leak detection
capability set forth in Code Case N-498-1 if the affected locations are
maintained at pressure during the performance of examinations. However, the
examination should include all components within tiis pressure boundary. Since
the alternative provides adequate assurance of leakage detection, the staff
finds the licensee's proposed Alternative 1 acceptable, provided that the
leakage examinations of the GL 88-05 boric acid monitoring program are
performed as indicated above.

ALTERNATIVE 2

When the presence of pressure greater than 2200 psig cannot be established at
or near the end of the 10-year inspection interv31, WCNOC proposes to use
Alternative 2. Alternative 2 covers two of the RCS cold leg safety injection
lines. Alternative 2 is similar to Alternative 1, except that for one line
the pressure was measured at 610 psig while for the other line, the pressure
was unable to be measured because the test location was inside the bioshield.
Although these locations were initially pressurized to the reactor coolant
system (RCS) pressure of 2235 psig during RCS pressure isolation valve (PIV)
leakage testing, acceptable leakage through the check valves can cause the
pressure between the two PIVs to decrease. The effected locations are
connected to the accumulator tank and the pressure between the PIVs has been
maintained at greater than 600 psig of accumulator pressure for the 14 months

__ _
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! of operation since the last refueling. WCNOC proposes to use the inspection
provisions of the Generic Letter 88-05 boric acid monitoring program to verify'

the absence of pressure boundary leakage. . However, due to the lower pressure )
applied, WCNOC further proposes to supplement the Generic Letter 88-05i ,

!

| inspection with a PIV leakage flow test. During the RCS PIV leakage flow
! testing with a hold time of 10 minutes, the amount of water used as the !

pressure source and the identified valve leakage will be measured and 1

. compared. When all leakages from PIV leakage tests are accounted for and no
external pressure boundary leakages are confirmed, WCNOC requests relief from
the first 10-year interval requirements for performing the 10. fear hydrostatic
test for the two affected RCS cold leg safety injection lines.

The staff finds that the effected RCS cold leg safety injection ?ines are
pressurized at the accumulator pressures (greater than 600 psig) and the
pressure has been held for 14 months since the last refueling. The prolonged
presence of pressure or hold time increases the capability to detect small
leaks. Although the accumulator pressure is lower than that required by a
hydrostatic test, the presence of accumulator pressures for 14 months and the
accumulator high/ low pressure alarm system would enable very small leaks to
become visible or to be detected by loss of accumulator pressure.
Additionally, the proposed PIV leakage flow test at 2235 psig (at or near the
end of the 10-year interval), and the proposed PIV leakage evaluation combined
with the subsequent Generic Letter 88-05 inspections provide acceptable
assurance that no external pressure boundary leakage is present in the subject ,

locations. Therefore, the staff finds that the proposed Alternative 2 is
acceptable for the two affected RCS cold leg safety injection lines.

ALTERNATIVE 3

When the presence of pressure greater than 2200 psig or the accumulator
pressure of 600 psig cannot be established at or near the end of the 10-year
inspection interval, WCNOC proposes to use Alternative 3. Alternative 3
covers the RCS cold leg high pressure safety injection lines. Although these
affected locations were initially pressurized to 2235 psig during valve
leakage testing, acceptable leakage through boundary valves can cause the
pressure between the two RCS PIVs to decrease with time. Since the length of
time at an adequate pressure for the affected locations cannot be established,
WCNOC proposes to perform an additional test at reduced pressure. During the
RCS PIV leakage flow testing, the test does not hold the pressere for longer;

than needed to stabilize the leakage flow measurement. To satisfy the 4-hour
hold time requirement at a meaningful pressure, WCNOC proposes to continue and
hold the PIV leakage test at 1700 psig for 4 hours. Performing the test at

| 1700 psig allows the testing to be sequenced with other RCS PIV testino that
| normally occurs with RCS pressure at 1800 psig. Following the 4-how i,ald
I time, the Code required VT-2 examination will be performed while the test

boundary is held at the 1700 psig. WCNOC states that testing at the 1700 psig
is adequate to identify any pressure boundary leakage and requests relief from
the first 10-year interval requirements for performing the 10-year hydrostatic
test for the two affected RCS cold leg high pressure safety injection lines.

,

|

|
|
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Alternative 3 is similar to Code Case N-498-1 with one exception, i.e., the i

test pressure is lower than the 2235 psig that is in Code Case N-498-1. To icompensate for the lower test pressure of 1700 psig, the staff requires that
!the pressure be increased to 2235 psig for 10 minutes and then perform the

Code required VT-2 inspection. This additional measure of increasing the
pressure to 2235 psig for 10 minutes should sufficiently enhance the leak
detection capability and provide acceptable assurance similar to that of Code

!Case N-498-1. Therefore, the staff finds that the proposed Alternative 3 with |

the provision noted above is acceptable for the two affected RCS cold leg high
pressure safety injection lines.

3.0 CONCLUSION

Given (1) the minimal amount of increased assurance provided by the increased
pressure associated with a hydrostatic test versus the lower test pressure and
the hardship associated with performing the ASME Code required hydrostatic
test, and (2) the adequate assurance of leakage detection provided by the
proposed alternatives, the staff finds that compliance with the Section XI
hydrostatic testing requirements results in hardship and/or unusual difficulty
for the licensee without a compensating increase in the level of quality and
safety. Accordingly, pursuant to 10 CFR 50.55a(a)(3)(ii), the licensee's

|

proposed alternatives are authorized for WCGS for the first 10-year inservice
inspection interval, with the following clarifications and provisions:

1. In Alternative 1, the affected locations are maintained at pressure
during the performance of the leakage examinations of the GL 88-05 boric
acid monitoring program, and all components within the pressure boundary
are examined.

2. In Alternative 3, the pressure is increased to 2235 psig, following the
4 hours at 1700 psig before the Code required VT-2 inspection is
performed.

i

Attachment: Figure 1

Principal Contributor: J. Huang

Date: March 22, 1996
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FIGURE 1
General RCE Pressure Isolation

Valve Pressure Boundary
Representation
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