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¥ t NUCLEAR REGULATORY COMMISSION
» WASHINGTON D € 20864
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO THME INSERVICE TESTING PROGRAM AND REQUESTS FOR RELIEY

COMMONWEALTH EDISON COMPANY
BYRON STATION, UNITS 1 AND 2

DOCKET NOS. STN 50-454 AND STN 50-45%

1.0 INTRODUCTION

The Code of Federal Regulations (Regulations), 10 CFR 50.55a, requires that
inservice testing (157) of the American Society of Mechanical Engineers (ASME)
Code Class 1, 2, and 3 pumps and valves be performed in accordance with Section
X1 of the ASML Boiler and Pressure Vesse! Code (Code) and applicable addenda,
excepl where specific written relief hes been reguested by the licensee and
granted by the Commission pursuant %o 10 CFR 50.55a(a)(3)(1), (a)(3)(ii), or
(g)(6)(1), In requesting relief, the licensee must demunstrate that: (1) the
proposed alternatives provide an acceptable level of quelity and safety, (2)
compliance would result in hardship or unusual difficulty without a compensating
increase in the level of guality and safety, or (3) the conformance with
certain requirements of the applicable Code edition and addenda is impractical
for its facility. The Regulations, 10 CFR 50.55a(a)(3)(1), (a)(3)(ii), and
(g)(6)(1), authorize the Commiscion to grant relief from these requirements
wpon making the necessary findings.

This Safety Evaluation (SE) relates to relief requests PR-1, PR-2, PR-7, VR-2,
VR<18, VR-19, and VR-20 in Revisions 9, 9a, 10, 10a, and 10¢ of the Byron 1 and
2 157 program, submitted in letters dated May 23, 1991, Seprember 13, 1991, and
September 23, 1991. Other relief requests contained in these submittals are
not addressed in this St because they have either been evaluated in previously
issued S5Es dated September 15, 1988, September 14, 1990, and August 16, 1991,
or granted in accordance with the guidelines of Generic Letter (GL) 89-04, The
approval status is summarized at the end of each relief request.

This 18T program, which is based on the requirements of Section Xl of the
ASME Code, 1983 Edition through the Summer of 1983 Adder a, covers the first
ten-year inspection intervals from September 16, 1985, co September 16, 1995,
for Byron i and from August 21, 1987, to August 21, 1997, for Byron 2.
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2.0 DESCRIPTION AND EVALUATION OF RELIEF REQUESTS

¢ 1 Revision of Relief Reguest PR-1

The licensee requested relief from the requirements of ASME Code Section X1,
Table IwP-3100+2, relating to the measurement of pump vibration, The licensee
proposed to measure vibration in units of velocity rather than displacement,
using a program patterned after ANS]/ASME OMb-1985, Part 6 (OM-6) as described
‘n Section 2.1.1, below, for all pumps in the 15T program.

2.1.1 Licensee's Basis for Requesting Relief

The measurement of pump vibration is required so that developing problems can
be detected and repairs initiated prior to a pump becoming inoperable.
Measurement of vibration only in displacement quantities, as required by the
ASME Code, does not take into account frequency which is also an important
factor in determining the scverity of the vibration.

The ASME Code minimum standards r.quire measurement of the vibration amplitude
in mils (displacement). Byron Station proposes an alternate program of
measuring vibration velocity (inches per second) which is more comprehensive
than that required by ASME Code Section X1. This technigue is an industry-
accepted method which 1s much more meaningful and sensitive to small changes
that are indicative of developing mechanical problems. These velocity
measurements detect not only high amplitude vibration, that indicates a major
mechanical problem such as misalignment or unbalance, but also the equally
harmful low amplitude, high freqguency vibration due to bearing wear that
usually goes undetected by simple displacement measurements.

The allowable ranges of vibration and their ascociated action levels will be
patterned after the guidelines established in On-6 Table 3 and Table 3a. These
ranges will be used in whole to assess equipment operational readiness for all
::qg;nants except the Essentia) Service Water Makeup Fumps DSXO2PA & B (see

The acceptable performance range for all components (except the Essential
Service Water Make Up Pumps OSX02PA & B) will be as follows:

Acceptance Alert Required Action
Range Range Range
(in/sec) (in/sec) (in/sec)

ViZ.ovr 7 EVrcV- T OVr Vo6, 0vr
and or or

VE0. 325 0.325<v£0.700 v>0. 700

where Vr is the reference velocity.
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2.2.1 Licensee's Basis for Raguesting Relief

The AF, CC, €5, CV, DO, BH, SI, SX and WO pumps’' (42 tolal) bearings are not
provided with permanent temperature detectors or thermal wells. Therefore,
gathering data on beariny temperature is impractical. The only temperature
measurements possible are from the bearing housing. Measurement of housing
temperature on the pumps does not provide positive information on bearing
condition or degracdation. For example, the bearings on the tssential Service
Water Pumps (OSXO2PA, and OSX02PE) and Diesel 011 Transfer Pumps (1DOD1IPA
through 0 and 20001PA through D) are cooled by the pumped fluid. Therefore,
any heat generated by degraded bearings is carried away by the cooling fluid
and would not be directly measured at the bearing housing.

Even those cases where bearing temperature monitoring equipment is available,
bearing temperature measuremerts will not provide significant additional
information regarding bearing condition other than that already obtained by
measuring vibration. Measurement of vibration provides more concise and
consistent information with respect to pump and bearing conditions. The usage
of vibration measurements can provide information as to a change in the balance
of rotating parts, misalignwent o1 bearing, worn bearing, changes in internal
hydraulic forces and general pump integrity prior Lo the condition degrading to
the peint where the component is jeopardized. Bearing temperature does not
always predict such problems.

An increase in bearing temperature most often does not occur until the bearing
has deterforated to a point wheve additional pump damage may occur. Bearing
temperatures are also affected v the temperature of the medium being pumped,
thus, the hydraulic and vibration -eadings are more consistent.

Quarterly measurement of hydraulic parameters and vibration readings provides a
more positive method of monitoring pump condition and bearing degradation.

By measuring pump hydraulic parameters and vibration velocity (as described in
PR=1), the pump operatility and the trending of mechanica)l degradation are
assured. Also, since these parameters (1.e., hydraulic parameter and
vibration) are measured quarterly, the pump mechanical condition will be

more accurately deter ined than would be possible by measuring bearing
temperature on a yearly basis,

2.2.2 Evaluation

The temperature at the bearing most often would not increase significantly
until just before a bearing failure. Therefore, the likelihood of detecting an
imending bearing failure with a single annual bearing temperature measurement
~3 .ery small, The qu’-~terly pump vibration measurements provide more infor-
maticn about the degradation of the bearing than the annual bearing temperature
measurement.

Relief may be granted as requested pursuant to 10 CFR 50 55a(a)(3)(i), since
the a ternate testing provides an acceptcble level of quality and safety.
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Figure 2 Configuration of Byron Station ESW pump, gear drive and diesel

driver. Points of vibration level measurements.
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The essential service water makeup pumps, OSHUZ2PA and B, ure verticai pumps
coupled to horizontal diesel engine drivers through a right angle gear drive
AL the time of installation, when the pumps were verified by the vendor to be
operating properly, vibration velocity weasurements ranged between approxi<

| mately 0.4 to 0.45 inches/second for the gear bux and approximately 0.2 to

' 0.25 inches/second for the pump shaft. The licensee proposed to use the OM-6
action limits for the pump shaft. HMHowever, for the gesr box, the licensee
proposed the following limits to account for the normally high vibration levels:
"Alert" range of 2.5 to 6 times the reference value or greater than 0.60
inches/ second and “Required Action" range of greater than 6 times the reference
value or greater than 0.90 inches/second. The licensee indicated that these
values are based on six years of testing experience.

Based on the determination that using the OM-6 pump vibration measurement
requirements will provide acceptable indication of pump mechanical condition,
and will thus provide an acceptable level of quality and safety, relief may
be granted from the Code vibration testing requirements pursuant to

10 CFP 50.55a(a)(3)(1) relativ to the pump shafts in this relief request
provided licensee complies with all of the OM-6 vibration measurement
requirements.

Since the gear box normally exhibits relatively high vibration levels, the use
of greater than 0.325 inches/second "Alert" range as in OM-6 would not be
practical in that it would reguire doubling the test frequency when the
vibration velocity is normal. Also, complying with greater than 0.7 inches/
second "Required Action" range as in OM-6 would not be consistent with several
years of empirica) data which show vihration velocities to be in this range on
several occasions without apparent powr. failure or damage. The proposed
“Alert" and "Required Action” limits appear reasonable considering the six
years of test data; howev r, because these pumps are of a unique design with
unusually high vibration characteristics, obtaining the vendor's concurrence
of these limits is appropriate. The empirical data combined with the vendor's
concuirence should provide reasonable assurance that applying the proposed
action 1imits will not compromise the operational readiness of these pumps.

Based on the determination that it is impractical to use the "Alert" and
"Required #-*ion" ranges of OM-6 for the OSX02PA and B gear box and considering
the 1ic» so+'s ropose” alternative and the burden on the licensee if the OM-b
requir nerts w ‘e impo..d, relief may be granted as reguested for the gear box
pursuw.* o 16 FR 50.55a(g)(6)(1), provided the licensee obtains the vendor's
concyrren € ¢ the proposed ranges and complies with all other OM-6 vibration
measureme t ceguirements.

2.4 Relirf Request Number VR-2

The '1censee requested relief from exercising valves, 1(2)C5020A and B,
roriainment spray | NaOM additive system check valves, in accordance with
the requirements of 4. 't Code Section XI, Paragraph Iwv-3522, and proposed to
disassemble and > ~r these valves during refueling outage to demonstrate
valve cperability.
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2.4.1 Licensee's Basis for Reguesting Relief

The check valves in the spray additive system cannot be stroked without
introducing NaOW into the (5 system,

The A train and B train valves Are of the same design (manufacturer, size,
mode! number, and materials constru-tion) and have the same service conditions,
including orientation, therefore, tney form a sample disassembly group.

T Group 1 Group 2
1CS5020A "2CS020A
1C50208 2050208

One valve frum each group, on a per unit basis, will be tested each refueling
outage. 1f the disassembled valve is nci capab’e of being full-stroke
exercised or if there is binding or failure of valve internals, the remaining
valve on the affected unit will be inspected.

| Full=flow testing of these valves cannot be accomplished without posing &
serious threat to the safety of equipment and personnel. It is impractical to
either full or part-stroke exercise these valves since flow through these
valves would result in the introduction of NaDH into the CS system, Full=flow
testing would require a special test hook-up and necessitate flushing the
system,

The alternate test frequency is justifiable in that maintenance history and
previous inspections of these valves at Byron and Braidwood Stations have

shown no evidence of degradation or physical impairment (this is to be expected
since the valves see very limited operation). Industry experience, as documented
in Nuclear Plant Reliability Data System (NPRDS), showed no history of prot’ems
with these valves. A company «ide check valve evaluation addressing the "EPRI
Applications Guide)ines for Check Valves in Nuclear Power Plants” revealed that
the location, orientation, and applization of these valves are not conducive to
the type of wear or degration correlated with Significant Operating Experience
Report (SOER) type problems, but, these valves still require some level of
monitoring to detect hidden problems.

The wafer type design of the valve body for these valves make their removal a
simple process, with 1ittle chance of damage to their internals. Also, there is
no disassembly of internal parts required; all wear surfaces are accessible by
visual examination. After inspection and stroke testing, the valve is
reinstalled into the 11 e and post-maintenance testing is performed. The

valve inspection procedure requires post-inspection visual examination of the
check valve to insure that the pin is oriented properly and that the flow
direction is correct. The alternate test method is sufficient to insure
operability of these valves and is consistent with Generic Letter (GL) B9-04.
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2.4.3 fvaluation

Exercising these valves with C5 system flow is impractical during ormal plant
opere . ion because that would reguire either spraying the containment or
injecting highly corrosive sodium hydroxide into the refueling water storage
tank (RWS1) via the pump minimum flow recirculation line. Spraying the

contai ment with water would result in egquipment and lagging damage while
adaing sodium hydruxide to the RWST could greatly increase corrosion and reduce
the reliability of all systems in contact with the water

Full=flow testing would require & special test hook-up and necessitate flushing
the system, however, Lhe licensee states that full<flow testirg of these valves
cannot be accomplished without posing & serfous threat to th. safetly of
equipment and personnel.

Disassembly and inspection of these valves 16 an acceptar le method to assess
valve condition if it is impractical to test the valves oy other viable means.
However, the NRC stalf considers valve disassembly and inspection to be a main-
tenance procedure that is not egquivalent to exercising with fluid flow, This
procedure has risk’ and should not be used 1f testing is possible. The NRC
staff positions regarding valve disassembly and inspection are explained in
detail in GL 89-04, Attachment 1, Item 2. The minvces of the public meetings
on GL B9-04 regarding Item 2 further stipulate tha. a part-stroke exercise test
using flow is expected tn be performed before the ‘alve is returned to service
after disassembly and inspection 1s completed. “ e licensee should investigate
methods of part-stroke erercising these valves following disassembly and
inspection if full=stroke exercising using flow is not possivle. Sodium
hydroxide is commonly used in industry, and draining and disposing (or
recycling) the NaOW in the special test loop should not involve excessive
hazard or hardship.

An alternative available to the licensee is to verify that these valves open
sufficiently to pass the maximum required accident flow rate during flow testing

by use of non-intrusive diagnostic technigues at least once each refueling outage.

Based on the impracticality of complying with the Code requirements, the burden
on the licensee if the Code reguirements were imposed, and considering the
licensee's proposed alternative, relief may be granted from the Code requirements
pursuant to 10 CFR 50, 55a(g)(6)(1) provided the licensee complies with the Gl
89-04, Position 2 guidelines on disassembly and the valves are verified to be at
least part-stroke exercised with flow following rezssembly prior to returning
them to service. The licensee should actively investigate the use of non-
intrusive diagnostic technioues to demonstrate that these valves exercise open
during flow testing. This relief request shoulc be revised or deleted if a
method is developed to verify the full=flow stroke capability of these valves.

2.5 Relief Request Number VR-18

The licensee requested relief from exercising 98 valves in accordance with
the requirements of ASML Code Section X1, Paragraph Iwv-3521, The licensee
proposed to verify valve operability by testing the valves during refueling
outages following the guidelines in GL 89-04, Attachment 1, Positions 1, -
and 3,
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The valves listea in the Table below can not be safely full-stroke exercised
(Ct) open and/or back-flow tested (Bt) closed during plant operation or cold
shutdowns, as required by the ASMEL Code.
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Licensee's Basis for Requesting Relief

R e

e

1, 2, and 3 provide guidelines for method and frequency of testing check

valves,

NRC GL B9-04, Attachment 1, Positions

Refer to the Table below for a 1ist of valves, direction, and alternate testing
frequency requested.

ALTERNATE
TESTING
VALVES DIRECTION FREQUENCY
1/72CC9486 Close Note 1
1/72CC9518 Close/Open Note 1/Note
172009534 Close/Open Note 1/Note
1/2Cv8113 Close/Open Note 1/Note
1/21A091 Close Note 1
1/2PR0O02G ,H Close Note 1
1/2PR0O32 Close Note 1
1/2P$231A,8 Close Note 1
1/2RHB705A,8 Close/Open Note 2/Note
1/2RYBO4E Close Note 1
1/2RYB047 Close Note 1
172518815 Close Note 2
1/2518818A~D Close Note 2
1/2518819A-D Close Note 2
1/2518841A .8 Close Nots 2
1/2518900A-D Close Note 2
1/2513905A-D Close Note 2
1/2518948A-D Clove Note ¢
1/2518949A-0D Close Note 2
1/2518956A-D Close Note 2
1/25189%8 Close Note 1
1/2wM191 Close Note 1
1/2W0007A,8 Close Note 1
Table Notes:
1. Perform test during refuoltng outeges in conjunction with Appendix J,
Local Leak Rate Test. See 15T Program Relief Request VR-1,
2. Perform test during refueling outage in conjunction with Byron Station

Technica) Specification 4.4.6.2.2 seat leakage testing.

At least once per 18 months,

As follows:
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Although these valves wiil be full-stroke tested per the ASME Section X1 Code
requirements for cold shutdown valves, they alsc have an additional Technical
Specification requirement. Per note 12 in Section 4.4 of the licensee’s
submittal dated May 23, 1991, these valves are full-stroke tested during cold
shutdown in accordance with Technical Specification 4.7.1.2.2 which insures the
operability of the Auxiliary Feedwater flowpath to each steam generator by
verifying flow to each steam generator following each cold shutdown of 30 days
prior to entering Mode 2. Testing at this frequency is sufficient to insure
operability of this system and forms the basis of this Technical Specification

2.6.2 EVALUATION

System configuration and many potential leakage paths preclude pressure or leak
testing to verify valve closure capability., The licensee proposed disassembly and
inspection during refueling outages to verity the closure capability.

The NRC staff positions regarding check valve disassemhly and inspection are
explained in detai) in GL £89-04 The minutes of the public meetings on GL
89-04 regarding Position 2, “Alternatives tn Full-Flow Testing of Check Valves,"
further stipulate that a partial=stroke exercise test using flow is expected to
be performed before the valve is returned to service after disassembly and
inspection. A full-stroke exercise using flow should be performed if possible.
The NRC staff conuiders valve disassembly and inspection to be a maintenance
procedure with inherent risks, The routine use of disassembly and inspection
as a substitute for testing is undesirable when other testing methods are
possible. Non-intrusive diagnostic technigues such as acoustics or radiography
can be used to demonstrate that these valves close wher subjected to reverse-
flow conditions.

Based on the impracticality of complying with the Code requirements, the burden
on the licensee if the Code requirements were imposed and considering the
licensee's proposed alternative, relief may be granted as requested from the
Code regquirements pursuant to 10 CFR 50 55a(g)(6)(1) provided the licensee
complies with the GL 89-04, Position 2 guidelines on disassembly and the valves
are verified to be at least part-stroke exercised with flow prior to returning
them to service following reassembly. The licensee should actively investigate
the use of non-intrusive diagnestic techniques to demonstrate that these valves
will close upon cessation or reversal of flow. This relief request shouid be
revised or deleted if a non-intrusive method is developed to verify the

closure capability of these valves.

2.7 Relief Reguest Number VR-Z0

The licensee requested relief from the corrective action reguirements of ASME
Code Section X1, Paragraph Iwv-3417(a) for 340 valves in the 15T program. The
licensee proposed that corrective action limits be based on an increase in
stroke time from a reference value instead of the stroke time of the previous
test.
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3.0 CONCLUSION

During the rev ew of the licensee's 1ST program relief requests, the staff
jdentified areas where the licensee did not piovide the requisite bases Lo
justify the reguests. These areas are adoressed in the evaluation sections of
this SE. The 15T program relief request VR-18 can not be granted based on the
information provided. The licensee sho.ld submit the necessary bases to
Justify this request as soon as possible. The relief requests PR-1, PR-7, VR-2,
and VR-19 are acceptable for implementation provided that the changes and
actions described in the evaluation sections are made within one year of
receipt of this SE.

The staff has determined that granting relief, pursuant to 10 CFR
50.55a(a)(3)(1), (a)(3)(ii1) or (g)(6)(i), is authorized by law and will not
endanger life or property, or the common defense and security and is otherwise
in the public interest. In making this determination the staff has considered
the alternate testing being implemented, compliance resulting in a hardship
without @ compensating increase in safety, and the impracticality of
performing the required testing considering the burden if the requirements
were imposed. The evaluation section for each relief request identifies the
regulation under which the requested relief is granted. The granting of
relief is based upon the fulfillment of any conmittments made by the licensee
in its basis for esch relief request and the proposed alternative testing.

Principa)l Contributor: K. Dempsey, EMEB

Dated: January 31, 1992



