
r PS RE00(
'rp0,

>u

«»**»

UNITED STATES
NUCLEAR-REGULATORYCOMMISSION

REGION II
101 MARIETTASTREET, N.W.,
ATtg .A, GEORGIA 30323

Report Nos.: - 50-335/88-30 and 50-389/88-30

Licensee: Florida Power and Light Company
9250 West Flagler Street
Miami, FL 33102

Docket Nos.: 50-335 and 50-389 License Nos'.: DPR-67 and NPF-16

Faci,lity Name: St. Lucie 1 and 2

Inspection Conducted: vem er 28 - December 2, 1988

,Inspector:
Tingen

Approved by:
F. Jape, hief
Test Programs Section
Engineering Branch
Division of Reactor Safety

Date Signed

ta az/p/
Date Signed

SUMMARY

Scope: This routine, announced inspection was in the areas of IE Bulletin
Followup, Complex Surveillance Testing, Inservice Testing, and IE
Information Notice Followup.

Results: In Paragraph 2, weaknesses were identified in the licensee's Bulletin
85-03 program involving differential pressure testing, measuring
as-found valve thrust values, inadequate procedure to set limit
switches, post-mai'ntenance testing, and provisions to monitor valve
performance. In Paragraph 3, strengths were identified. in the
pressurizer safety valve- setpoint test program that involves
corrective action planned to correct pressurizer safety valve seat
leakage, and a new policy to obtain as-found setpoint values.

In Paragraph 3.b, one unresolved item was identified that involved
pressurizer setpoint testing.



REPORT
DETAILS'.

Persons Contacted

Licensee Employees

"G. Boissy, Plant Manager
. *B. Dawson, Maintenance

*K. Harris, Vice President, St. Lucie
*J. Hoffman, Engineering
"L. McLaughlin, Technical Staff
*S. Mohn, Technical Staff

L. Roges, Electrical Technical Support Supervisor
"D. Stewart, Technical Staff Supervisor
*C. Wilson, Mechanical Maintenance
*M. Wolaver, Technical Staff
*R. Young, Mechanical Maintenance

Other licensee'mployees contacted during this inspection included
engineers, mechanics, and technicians,

NRC Resident Inspector

*G. Paulk

*Attended exit interview

2. IE Bulletin 85-03 Followup (25573) (73756)

(Open) 50-335, 389/85-BU-03, T2515/73, "Motor Operated Valve Common Mode
Failure During Plant Transients Due to Improper Switch Settings." The
purpose of this Bulletin is to require licensees to develop and implement
a program to ensure that switch settings for - High Pressure Coolant
Injection and Emergency Feedwater System Motor Operated Valves (MOVs)
subject to testing for operational readiness in accordance with 10 CFR

50.55a(g) are properly set, selected and maintained.

In order to evaluate the St. Lucie Bulletin 85-03 program, the inspector
held discussions with the appropriate licensee personnel and reviewed the
following:

Florida 'Power and Light Company's letter, dated January 14, 1988,
St. Lucie Units 1 and 2 IE Bulletin 85-03.

Valve V-3654 actuator Safety Evaluation, dated July 8, 1988.



Maintenance history and post-maintenance testing for bulletin valves
V-3654, V-3655, MV-07-2A, MV-07-1B, HVC-3626, MV-09-9, and MV-09-14
in Unit 1 and V-3654, V-3660, V-3551, MV-07-1A, MV-07-2B, HVA-3616,
MV-09-12, and MV-08-3 in'Unit 2

Florida Power and Light Company St. Lucie Plant Maintenance Procedure
No. 0940069, Revision 1, Preventive Maintenance of Limitorque Motor
Operated Valve'ctuators.

Florida Power and Light Company St. Lucie Plant Maintenance Procedure
No. 0940063, Revision 2, Motor Operated Valve Set-up Procedure.

Florida Power and Light Company St. Lucie'Plant Maintenance Procedure
No. 0940067, Revision 4, MOVATS Testing of Motor Operated Valves.

As-left thrust values for Bulletin 85-03 valves.

Status of St. Lucie Units 1 and 2 Bulletin 85-03 action Items a.
through -f.

Bulletin 85-03 Item a. requires the design basis for the operation of
each bulletin valve to be reviewed and documented. This item has
been completed for all AC motor driven bulletin valves. Information
Notice 88-72, Inadequacies in the Design of DC Motor Operated Valves,
dated September 2, 1988 and Limitorque Corporation Part 21
Notification, dated November 3, 1988, discusses design deficiencies
associated with DC motor driven valves. The licensee has internally
responded to Information Notice 88-72, but the written response was
not readily available for the inspector to review and the Limitorque
Part 21 Notification was not discussed. Per the licensee, a 90io

degraded voltage criteria was applied to the design thrust values for
the bulletin valves. On a future inspection, the licensee
evaluations of Information Notice 88-72, Limitorque Part 21
Notification and 90:o degraded voltage will be reviewed.

Bulletin 85-03 action Item b. requires correct switch settings be
established and the methods for selecting switch settings be reviewed
and revised as necessary. St. Lucie accomplished this item by
providing the valve's maximum differential pressure to the individual
valve vendor who in turn provided the stem thrust and torque required
for operation, maximum.. allowable stem thrust and torque, and
recommended limit switch settings. The vendor-provided information
was then given to Limitorque Corporation who in turn provided maximum
thrust and torque capability for each operator, and recommended
hardware changes. A doc'ument containing the sizing and selecting
criteria for MOV thermal overload heaters was in place at St. Lucie
Units 1 and 2 prior to the issuance of Bulletin 85-03. After the
bulletin was issued, the. thermal overload document was reviewed and
determined to contain the correct heater element sizes for all



bulletin valves. St. Lucie open and close limit switches and torque
byp'ass switches are set in accordance with industry standards. The
St. Lucie MOV switch setting review resulted in the following:

( I) The operator for Unit I Valve V-3654 was marginally sized. At
100:o voltage, the actuator could produce adequate thrust to
close the valve but may not develop the required thrust to open
the valve at design d-;fferential pressure. Valve V-3654 is a-
locked open valve; a key lock in the control room has to be
actuated in order to align the electric supply to the operator
motor. The valve does not receive any automatic opening or
closing 'signals. The valve is located downstream of the Safety
Injection (SI) pumps in the "B" high pressure'eader and is only
required to be shut if a pipe leak or break occurred between the
SI pumps and Valve V-3654. In the licensee evaluation of V-3654,
marginally sized operator consideration of operation at degraded
voltage was not evident. During operation the operator thrust,
limits are being exceeded. This was evaluated and due to the
low frequency of valve operation found to be satisfactory. With
the exception of valve operation at degraded voltage, the
licensee evaluation of the marginally sized V-3654 operator is
satisfactory.

(2) St. Lucie bulletin butterfly valves utilize limit switches in
the control circuit to de-energize the operator motor for both
the opening and closing directions. Torque switches are used in
the control circuit only as a back-up to limit switches. As a

result of the Bulletin 85-03 design review, the open and close
torque switch settings were increased to the maximum setting
allowed by Limitorque.

(3) . Bulletin valves were modified as necessary to include a four
rotor limit switch assembly close-to-open torque bypass switch
and closed indicating light to be on separate rotors. This
modification increased the close-to-open torque bypass limit
switch to 20-25:o of the valve opening stroke without impacting
the closed position indicating lights.

(4) Torque switch settings were increased or decreased to provide
the required thrust.

Bulletin 85-03, Item c. requires that switch settings be changed
as appropriate based on the design review performed, and each valve
be demonstrated operable by testing the valve at the maximum
differential pressure it wi 11 see during the design accident
condition. If a valve is not differential pressure tested,
justification is then required, and at a minimum, the valves are
required to be stroke tested at static conditions to verify switch
settings. During performance of the Bulletin 85-03 program, the
as-found opening and closing thrust values were not measured during
the initial MOVATS testing of each valve. This is identified
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as a weakness in the licensee bulletin program because the as-found
thrust values can help determine valve operability and identify
over-thrusting operators. During review of the as-,found versus
as-left torque switch settings; it is apparent that a significant
number of torque switch settings were increased or decreased
indicating that the as-found thrust values were. too low or too high.
Since the as-found thrust values were not measured, the licensee is
unable to determine valve operability prior to switch adjustment or
evaluate if operator or valve damage occurred due to over-thrusting.
But, when performing MOVATS testing, few valve deficiencies were
identified indicating overall good valve and operator conditions.

The purpose of Bulletin 85-03 differential pressure testing is to
verify that vendor provided thrust values are adequate. Review of
the licensee bulletin program indicates that the appropriate switch
settings -have been made and all valves have been statically stroke
tested. However, the licensee's program to differential pressure
test valves does not meet the bulletin requirements in the following
areas:

(1), Unit 1 Valves V-3654 and V-3656 are identical valves but have
different sized Limitorq'ue actuators. Valve V-3656 has the
larger actuator, SMB-O, while V.-3654 actuator is a SMB-OO.

St. Lucie differential pressure tested'alve V-3656 and
justified not performing differential pressure testing Valve
V-3654 based on Valve V-3656 similarity. Also, Valve V-3654 is
normally locked open and is required to close in an accident
condition. In this situation, Bulletin 85-03 requires Valve
V-3654 vendor thrust value be verified for valve closing only.
Valve V-3656 as-left closing, thrust value is greater than Valve
V-3654 as-left closing thrust value; ~ therefore, differential
pressure, testing of Valve V-3656 does not prove operability of
valve V-3654 at design accident pressure.

(2) The same deficiency was identified for Unit 1 Valves V-3653 and
V-3655. Justification for not differential pressure testing
Valve V-3655 was based on Valve V-3653 testing; however, Valve
V-3653 as-left closing thrust value was higher than Valve V-3655
closing thrust values.

(3) Numerous St. Lucie Units 1 and 2 bulletin valves were
differential pressure tested at a pressure less than the design
accident differential pressure. Valves tested at 90io'f design
accident differential pressure and above are considered to meet
Bulletin 85-03 pressure testing requirements, valves tested at
less than 90io'ccident differential pressure are considered not
meeting bulletin pressure testing requirements.

(4) St. Lucie did not differential pressure test bulletin butterfly
valves because it was impracticable to test the valves inplace.
Bulletin 85-03 requires testing to verify that the valves will



operate at design differential pressure. Alternatives to
in-place differential pressure testing have been approved by the
NRC and the NRC is open to new alternatives.

d. , Bulletin 85-03 Item d. requires procedures to be'repared or revised
to ensure that switch settings are maintained throughout plant life.
Applicable industry standards are considered in these procedures, and
procedures should include provisions to monitor valve performance.

„ Review of the licensee .bulletin program indicates the following
deficiencies in these areas:

Procedure 090063, Motor Operated Valve Set-Up Procedure,
provides incorrect instructions for setting open limit switches
and no instructions for setting torque. bypass limit switches.
The licensee is in the process of revising this procedure but
the procedure has been known to be deficient and'o revision has
been initated. The inspector reviewed Plant Work Orders and
determined that technicians do not presently use this procedure,
nor has it been used in the past. The technicians obtained the
switch set-point value from -the set-point document and set the
switches based on training rather than procedural steps, or if a

valve is being MOVATS tested the switches can be set per the
MOVATS test procedure, which contains correct instructions.
(During this inspection, the inspector discovered another
incorrect procedure in 'the area of safety valve setpoint testing
which is discussed in Section 3.B of this report). During a.
future inspection, the inspector will review the licensee
procedure review process to ensure that procedures are being
routinely reviewed by the appropriate personnel. This item is
identified as Inspector Followup Item 50-335, 389/88-30-01,
Procedure Periodic Technical Review Process.

(2) The inspector reviewed the maintenance histories and . the
subsequent post maintenance testing dating back to 1987 for 15
bulletin valves. Results of this review indicate that the
licensee does not have procedures or a formal policy that
specifies bulletin valve retest requirements. It appears that
bulletin valves have required little maintenance. It is agreed
within the idustry standard that the. ASME requirement to stroke
test valves is not an adequate retest following maintenance'hat
can effect actuator thrust output. Present licensee policy,
which is not in writing, is to MOVATS test a bulletin valve
following major maintenance. The inspector could not find any
examples where a bulletin valve was not MOVATS tested following
major maintenance. However, other than ASME stroke testing, for
minor maintenance such as valve packing adjustment, no testing
to verify adequate actuator thrust is being performed. The
inspector questioned the licensee as to what the retest would be
for bulletin valve packing replacement. The licensee replied
that no policy exists. Th'e licensee has recognized this
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weakness and is considering a diagnostic test method that. can be

performed from the valve's main control center. The main control
center diagnostic test method would only a'pply to AC motor
driven valves and'ot DC motor driven valves.

(3)

While reviewing the bulletin valve maintenance histories and
retests, the inspector found one example of maintenance
performed on a bulletin valve that was not retested per
Section XI ASME requirements. Plant Work Order (PWO) 2749/61,
dated, July 1987, required Unit 1 Valve V-3654 body to bonnet
bolts to be tightened to correct leakage. Valve V-3654 is
located in Unit 1 "B" high pressure SI header and provides
isolation capability 'b a leak developed in the SI pump
discharge piping upstream of Valve V-3654. While performing the
work required by PWO 2749/61, the journeymen added to'the scope
of the PWO to also adjust packing. After expansion of the
scope, the PWO was not re-evaluated for the packing adjustment
retest, and therefore, not tested in accordance with
Paragraph IWV-3200, Valve Replacement, Repair, and Maintenance,
of ASME Section XI which requires a valve be demonstrated
operable following packing adjustment. The failure to test
Val've V-3654 following packing adjustment is a violation of
10 CFR 50, Appendix B, Criterion II, Test Control. This
crit'erion requires that a test program be established to assure
all testing required to demonstrate that components will perform
satisfactorily in service is identified and performed in
accordance with applicable documents. This violation was
discussed with the licensee who initiated corrective action.
The violation occurred in July 1987 and since then, the licensee
has issued a change to the PWO General Instruction procedure
that specifies if the job scope changes from that stated on the
the PWO, then the PWO must go back to planning personnel for a

re-evaluation of the retest instructions. The licensee committed
to retrain on this item at the next journeyman training session.
Since adequate corrective action 'has been completed, this
violation was not cited per Section V.A. of the enforcement
policy.

'I

Review of the licensee bulletin program indicates that there are
no provisions to monitor valve performance to ensure that switch
settings are maintained correct. The intent of this bulletin
requirement is ensure that the actuator thrust established by
the bulletin is monitored and maintained for the life of the
plant.

e. This item is complete and documented in Inspection Report No. 50-335,
389/88-14.

f. Bulletin 85-03 Item f. requires that a written report be issued to
the NRC on completion of the bulletin program. The .licensee issued
this report on January 14, 1988.



3. Comp'lex Surveillance and Inservice Testing (61701) (73756)

The inspector reviewed the Main Steam Safety Valve (MSSV) and Pressurizer
Safety Val-ve (PSV) Setpoint Test Surveillance program accomplished during
the previous St. Lucie Units 1 and 2 refueling outages.. Procedure
Nos. M-0017, Revi.sion 17, Pressurizer Safety Valve Maintenance, M-0705,
Revision ll, Hain Steam Safety Valve Maintenance, and M-0810, Revision 7,
Bench Testing of Safety Relief Valves'ere .used as a basis for this
review. The setpoint- tolerances for the MSSVs and PSVs are specified in
St. Lucie Units 1 and 2 Technical Specifications (TSs). MSSV and PSV test
requirements are specified in ASME Section XI, 1983 Edition for Unit 1 and
1980 Edition for Unit 2, which invokes ANSI/ASME-PTC 25.3-1976, Safety
Relief Valves Performance Test Codes. The results of this review
indicates that the St. Lucie MSSV and PSV setpoint test program meets all
Section XI and PTC 25.3-1976 requirements 'with the exception of
compensating for the 'service fluid characteristics and operating
temperature when testing PSVs. This is discussed in the following
,paragraphs.

-a. MSSV Testing

The licensee routinely verifies the setpoint of all MSSVs each
refueling outage. The MSSVs are tested in place with the Hain Steam
Line at normal operating pressure and temperature'tilizing the
Crosby pressure assist device. Testing all MSSVs each refueling
outage exceeds .the TS requirement. The results of Units 1 and 2 MSSV

test are as follows:

Unit 1 - Jul 1988 Results

Valve No.

V-8201
V-8202
V-8203
V-8204
V-8205
V-8206.
V-8207
V-8208
V-8209
V-8210.
V-8211
V-8212
V-8213
Y-8214
V-8215
V-8216

TS Setpoint
Tolerance

PSIG

985 + 1%

985 + 1%

985 + 1%

985 + 1%

985 + 1%

985 +
1/'85

+ 1%

985 + +/
1025 + 1%

1025 + 1%

1025 + 1%

1025 + 1%

1025 + 1%

1025 + 1%

1025 + 1%

1025 + 1%

As-Found
Setpoint

PSIG

982
'96

982
1002
980
989

1004
992

1024
1024
1035
1020
1041
1012
1020
1020

% Deviation
from Setpoint

Tolerance

0.0
+1.1
0.0

+1.7
0.0
0.0

+1.9
0.0
0.0
0.0
0.0
0.0

+1.6
-1.3
0.0
0.0

As-Left
Setpoint

PSIG

987
989
982
991
980
987
979
988

1024
1022
1035
1017

'025

1028
1022
1022





Unit 2 - December 1987 Results

TS Setpoint As-Found % Deviation 's-Left
Tolerance Setpoint from Setpoint Setpoint

Valve No. PSIG PSIG Tolerance PSIG

V-8201
V-8202
V-8203
V-8204
Y-8205
V-8206
V-8207
V-8208
V-8209
V-8210
V-8211
V-8212
V-8213
V-8214
V-8215
V-8216

985 + 1% 986
985 + 1/o 980
985 + 1/o 973
985 +'1/o . 987
985 + 1% 981
985 + 1% 994
985 + 1/o 998
985 + 1% 975

1025 + 1% 1025
1025 + 1% '013
1025 + 1% 1020
1025 + 1% 1023
1025 + 1% 1021
1025 + 1% 1022
1025 + 1% 1021
1025 + 1/o '013

0.0
0.0

-1.2
0.0
0.0
0.0

+1.3
0.0
0.0

-1.2
0.0.
0.0
0 '
0.0
0.0

-1.2

988
988
990
990
989
992
982
987

1022
1018 .

1018
1023
1027
1019
1028

" 1028

Results of the setpoint tests reveal that five of the Unit 1 and four
of the Unit 2 MSSVs exceeded the TS limit. The amount of setpoint
drift was minor and considered normal for eighteen months of
operation. St. Lucie has previously determined that a three percent
tolerance band for the MSSVs will prevent the Steam Generator and
Reactor Coolant System from exceeding 110% of the design limit.

b. PSV Set'point Testing

St. Lucie Units 1 and 2 PSVs are exposed to a mixture of steam and
hydrogen at 625'F during normal plant operation. Due to seat leakage
problems all PSVs are refurbished each refueling. The results of the
PSV setpoint testing are as follows:

Unit 1 - Jul 1988 Results

Valve No.

Cold Setpoint
Tolerance

PSIG

As-Found
Setpoint

PSIG

/o'eviation As-Left
from.Setpoint Setpoint-Cold

Tolerance PSIG

V-1200
V-1201
V-1202

2515 +
1%'515+ 1%

2515 + 1%

2467.5
2340.0
2542.0

-1.9
-7.0
+1.1

2520.0
2500.0
2500.0



Unit 2 — December 1987 Results

Cold Setpoint As-Found -;o Devi ation As-Left
Tolerance Setpoint from Setpoint Setpoint-Cold

Val ve No. PSIG, PSIG Tolerance PSIG

V-,1200
V-1201
V-1202

,2515 + leo

2515 + leo

2515 + leo

Note 1

Note 1

Note 1

N/A
N/A
N/A

2500.0
2500.0
2500.0

Note 1 - Unable to obtai'n as'-found setpoint due to excessive seat
leakage.

The setpoint tests of PSVs are performed on a test stand utilizing
air at ambient, temperature. As noted in the test results, Unit 1

as-found setpoints were obtained and Unit 2 were not. 'n order to
obtain the Unit 1 as-found results Trevitest contractor and equipment
was used. .The bench test method does not have the capability to
measure setpoints- if there is excessive seat leakage-; St. Lucie is
investigating the cause of the excessive seat leakage and considers
that, a potential cause of this leakage„ may be the force of the safety
valve discharg'e piping on the valve caused by pressurizer thermal
expansion. The PSVs, are installed and removed with the plant'old,
and when the plant is cold the PSV and discharge piping flanges

'losely mate. Due to the plant heatup, the pressurizer expands up to
four inches and'his growth could cause the discharge piping to
misalign the seat and disk, resulting in seat leakages The effect of
the pressurizer growth on valve setpoint is unknown since St. Lucie
does not test PSVs in place.

As previously mentioned St. Lucie setpoint tests PSYs on a bench with
air. In 1980, St. Lucie conducted special testing on PSVs to .

determine the effect of temperature on setpoint. The valves were
setpoint tested with nitrogen at ambient temperature and ambient
room temperature, the valves were then tested with nitrogen at 625'F
and 140~F ambient room temperature in an attempt to simulate actual
operating conditions. The results of the tests were that the
setpoint was approximately 30 psi lower when tested at the lower
temperature. TS PSV setpoint is 2485 psig + 1ro when bench testing
the valves with air the setpoint tolerances is 2515 + leo to
account for the lower temperatures reducing the setpoint.
Paragraph 4.091(b)(1) of PTC 25.3-1976 requires that in simulated
system testing appropriate compensation for service-fluid charac-
teristics and operating temperature be made. Since the PSVs are
exposed to 625'F steam and hydrogen mixture during normal operation
then a correlation between ambient air and steam/hydrogen at 625 F on

valve setpoint needs to be established and factored into the bench
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test method setpoints. This is identified as Unresolved Item*
50-335, 389/88-30-2, Correlation Between Air and Steam/Hydrogen on PSV

Setpoints.

During the review of Procedure No. M-0810, Bench Testing of Safety
Relief Valves, the inspector noted that use of the procedure could
lead to incorrect setpoints for Units 1 PSVs. The procedure did not
include the 30 psi correction factor. Although, this procedure is
available, it has not been used for setpoint testing PSVs. The valves
have been tested using another procedure which contained the correct
factor. This was discussed with the licensee who initiated action to
correct the procedure and committed to review the remaining safety
valve setpoints in the procedure. A similar item concerning-
procedure review is discussed in paragraph 2.d.( 1) of this report,
(50-335, 389/88-30-01). These two items will be followed up during
future inspections.

No deviations or violations were identified.

4. Information Notice 86-05 Followup (92701)

Information Notice 86-05 and Supplement 1, Main Steam Safety Valve Test
Failures and Ring Settings Adjustments, describes a problem regarding MSSV

ring settings. MSSVs from Seabrook and Vogtle were flow tested and were
not able to achieve the full disk lift necessary to develop the required
steam flow capacity. The Crosby Valve and Gage Company model GRIO safety
valves achieved 50-75% of the ASME rated disc lift at the prescribed ring
settings.

St. Lucie Units 1 and 2 currently have Crosby model GRIO MSSVs with ring
settings similar to the Seabrook and Vogtle valves. Since issuance of
Information Notice 86-05 Crosby has provided new ring settings that will
allow full disk lift, however, the new ring setting may be different for
each valve and may increase the valve blowdown. St. Lucie has joined the
Westinghouse Owners Group (WOG) who is conducting testing to resolve this
issue. Once WOG has completed testing, St. Lucie will determine what the
long term corrective solution will be. In the interim, St. Lucie has
completed an Safety Evaluation for 505 MSSV reduced flow for both Units 1

and 2. The accidents analyzed were Loss of Coolant Accidents (small and
large breaks), Steam Generator Tube Rupture, and Loss of Load/Turbine
Trip. The results of this safety analysis indicate that safety limits are
not exceeded and safety margins are not significantly decreased.

No deviations or violations were identified.

"Unresolved items are matters about which more information is required to
determine whether they are acceptable or may involve violations or deviations.
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5. Exit Interview

The inspection, scope and results were summarized on December 2, 1988, with
those persons indicated in paragraph 1: The-inspector described the areas
in'spected and discussed in detail the'nspection results listed below.
Proprietary information is not contained in this report. Dissenting
comments were not received from the licensee.


