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g November 20, 1992
J NRC-92-0131

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. ?0555

I Reference: Fermi 2 -

NRC Docket No. 50-345
NRC License No. NPF-43

Subject: Licensee Event Report (LER) No. 92-009

Please find enclosed LER No. 92-009, dated November 20, 1992, ,

for a reportable event that occurred on October 21, 1992. A

copy of this LER is also being sent to the Regional
Administrator, USNRC Region III.

If you have any questions, please contact Barb Siemasz,
Compliance Engineer, at. (313) 586-1683

e

Sincerely,

-

Enclosure: NRC Forms 366, 366A

cc: T. G. Colburn
A. D. Davis
H. P. Phillips
W. J. Kropp'

P. L. Torpey

Wayne County Emergency
4 Management Division

i

~ 3 0 ~1 0

{f9h
-

-

p PDR ADOCK 05000341
S PDR

- -
, ,, 9 '", '

'

G'*" **
'.= g g 4



. _ _ . _ .- _ _ .- _ .m__ . . _ . --~__._ _ __ __._ .- . - m.__ _ _ . _ _.
-

.

, ,

NecFgem M4 U 4 NUCLE An HtGutaTOpv COMMIS5 TON

APPmovlD OMt NO 3'10 0104

LICENSEE EVEhir REPORT (LER) '"''a's a si m
.

5 ACILif v N Aut (le DOCR t1 NUMSt h til 8 AGE t3'

Fermi 2 o is ;o io j o|3 4 |1 i jor| 0 |7i
fif tt see

Safety Relief Valves Set Pressure Outsiae Technical Specification Limit
iVINT DAlt it' LIM NUMBI N 16t REPOMY C ATE 18) OTHE R f ACILfTill INVOLvt0 at:

40 NTH ba* vtAH VLAH NN' " i'y MONTH .Av v t As. FaOLit v havf B DOC # f f NUMBt FUd
015101010 1 I i

1 |0 _2| 1 92 9|2
-

0|0|9 ' 0|0 1|1 2|0 9 |2 o isio j o , oi ; i,

THit MtPO#f l$ $UDMITTED PUR&UANT TO THE mf uvlatMENTS OF 10 CFR ( iCa,<4 ea, or more of t*, fe"a.T 1111DP4 M ATM
= = * * 5 10 .o:i., n af., .0 nern . n vi.,

A to 405'elMHsi 60 3elof tp 60 73tsurHvl F3.711:1

41 0: j j0 10 a-.imHo .0 wons, .0 n,.n:H,a
._ _ _ gMgg, gage,

70 406fald tim; 60 73.sH261d 60 731sH2)lesiotA' N6 d >

20 4061e H line) 50 73ssd!Hw! SO 734H2Hvie.. f:

70 406tellt Het 60 73ta H2Hed 50.73:e H261 s t

L IC E NS, e ;ONT ACT $ 0m TH15 LtR 4121

N&Mt itLLPHONE NUM9tR

Ass t A CUD 4

313 586 i -|1 1 6;8|3Barbara G. Siemasz, Compliance Engineer 1 1 3 i
COMPLif t ONt LINE f On tach COMP <'e F Altumt DitCnistD IN THl$ RtPO8tf 113.

V' I# M' ''O
"' 'g y",T,A

O LtC AUfit s't ti t V COMPONfNT C AUSE Sv tTEM COMPONENTpp 7

i I I I i i I ,
I I i i l i I

I l I i l l i 1 1 I 1 | | ,!,
3UPPLEMENT AL REPORT G RPICTE D 4141

'

MONTH DAY ttA*

s'E'A
' " " ' '7 ,t n,,. - ,,,, m erto w ,M,u. m are, Tl o _

i i i
A.1.ACT+,~.,....._,,,,,,,-,,.....,,,,-,..,o.,

The Main Steam System is equipped with fiftaer Safety Relief Valves
(SRVs). Technical Specification 4.4.2.1.2 requires that one half of
the SR','s be proven operable at least once every eignteen months by
performing a set, pressure test. Fifteen SRV p1]ot assemblies were
removed during the third refueling outage and sent to Wyle
Laboratories to meet the surveillance requir? ment. Wyle Laboratories
notified Detroit Edison that one valve faileu to actuate during
testing and eight other valves failed their set pressure test for a
total of nine failures,

The cause of this event has been under review by Detroit Edison andi

! the Boiling Water Reactor Owners Group (BWROG) SRV Setpoint Drift Fir
Development Committee. The test, data showed that the pilot valve,
pilot disc-to-seat st.icking was due to corrosion binding and is the
primary cause for deviations from the set, point tolerance range. An
analysis was performed which shows that the peak dome pressure
experienced during the event of a vessel over-pressurization would be
within the safety limits.

The referenced SRV pilot assemblies have been replaced by refurbished
; and certifled spare assemblies, which have been recertified to reflect
j the new power uprate setpoint ranges. The removed SRV pilot

assemblies will be refurbished and recertified in preparation for'

installation during the fourth refueling outage. In addition, Detroit
Edison is continuing to follow industry e w rience to resolve this
issue.
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Initial Plant Conditions:

Operational Condition: 5 (Refueling)
Reactor Power: 0%
Reactor Pressure: O psir

0Reactor Temperature: 91 fahrenheit

Description of Event:

The Main Steam System (SB) is equipped with fifteen Target Rock
two-stage pilot-operated Safety Relief Val es [(SRVs) (flV)], which are
designed to prevent over-pressurization of the Nuclear Steam Supply
System (NSSS). Technical Specificat %r, surveillance requirement
4.4.2.1.2 states that half of the SHVs must be proven operablo at
least once every eighteen months by performing a set pressure test.
All fifteen SRVs must ta set yessure tested during a forty month
period.

Fifteen SRV base body / pilot assemblies were removed during the third
refueling outage, which began on September 12, 1992, and sent to Wyle
Laboratories to meet the surveillance requirement. On October 21,
1992, Wyle Laboratories notified Detroit Edison that nine SRVs

! cxceeded their Technical Specification acceptance tolerance of +1% of
their pressure setpoint.

The SRVs are divided into three pressure setpoint groups. The first
group consists of five valves set to open when Reactor Pressure Vessel
(RPV) pressure equals or exceeds 1110 psig; the second group consists
of five valves set to open when RPV pressure equals or exceeds 112C
psig; and the third group consists of five valves set to open when RPV
equals or exceeds 1130 psig. Following is a table summarizing the
results of the SRVs tested:

|

|
|
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TABLE NO. 1 - SRV TESTIN0 RESULTS

VALVE NUMBER SET PRESSURE MEASURED ACTUAL ACTUAL %
(psig) SETPOINT (psig) DRIPT

4

B2104-F013A 1110 111 psig 1123 psig + 1.17% c-

B2104-F013B(4) 1110 til psig 1195 psig 7.66%+ 4

B2104-F0130 1110 til psig 1097 psig - 1.18%
B2104-F013c(3) 1110 til psig 1112 psig 0.18%+

B2104-F013K 1110 111 psig 1152 psig 3 78%+
g

B2104-FC13N(3) 1120 ill psig 1110 psig 0.89%-

B2104-F013M(3) 1120 111 psig 1110 psig - 0.89%
B2104-F013L(3) 1120 111 psig 1125 psig 0.45%+

B2104-F013F 1120 til psig 1130 psig (1) 0.89%+

B2104-F013D(3) 1120 111 psig 1126 psig + 0 54%

B2104-F013R 1130 111 psig 1159 psig 2.57%+

U2104-F013P(4) 1130 111 psig 1212 psig + 7.25%
B2104-F013J 1130 til psig 1148 psig + 1.59%
B2104-F013H 1$30 +11 psig 1174 psig 3.89%+

B2104-F013E 1 10}11psig >1250 psig (2) >4 10.62%

Notes:

(1) Recorder malfunctioned - recorded setpoint from visual observation
of Heise pressure gauge.

(2) Test terminated - valve exceeded the design pressure of 1250 psig
and would not actuate.

(3) Valves which met the T.S. 4.4.2.1.2 Lolere.nce of 1 %.1

(4) Pilot disc material ARMCO Alloy PH13-8Mo Steel.

Nine of the fifteen SRVs failed to lift within their setpoint
tolerance range during as-found testing conducted at Wyle
Laboratorios.1 Zight of nine failures were due to upward setpoint
drift eyond +1% of setpoint; five of this eight had setpoint drift
above 3% with one valve not lifting during t.he test sequence (setpoint
greater than 1250 psig). One SRV test l' allure was due to downward
dr'ft with its setpoint found at -1.18%.-

1

,
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Cause of Eventt

The cause(s) of this event has been under review by Detroit Edison and-
by the Boiling Water Reactor Owners Group (BWROG) SRV Setpoint Drift
Fix Development Committee. A summary review of the cause(s) is
presented in the text below.

The test data shows that pilot disc-to-seat sticking is the primary
cause for deviations from the setpo?,nt tolerance range. This probles'
has been evaluated by the BWROG and found to be caused by pilot disc
and seat corrosion bonding. Corrosion bonding occurs because
temperature of the pilot assembly is lower than the main steam system
piping and, since the pilot assumbly is mounted on top of the piping,
it tends to act. as a concentrating cell. Main steam oxygen content
due to radiolytic decomposition of water in the reactor and feedwater
entrained air is about 18 to 21 ppm. Estimated concentration levels *

in the pilot assembly due to the temperature drop are on the order of
about 50,000 ppm 02 or higher, based upon BWROG analyses. There has
been no other contaminant of an elemental or molecular composition
identified as a contributing factor to the corrosion. Additionally,
there were no abnormal chemistry events during the Fermi 2 Cycle 3
operation. Corrosion bonding results in an increase in the

8

differential pressure needed to lift the pilot disc, thus causing an
upward drift in the SRV setpoint.

Analysis of Event:

Detroit Edison has analyzed several cases to ascertain the sensitivity
of vessel peak pressure to changes in SPV actut. tion pressure. The
results of this analysis for Cycle 3 operation is presented below:

SUMMARY OF PEnX VESSEL PRESSURE RESULTS
.

CASE PEAK DOME PRESSURE
(Psia)

Case 1, 11 Operable SRVs 1279

Case 2, 14 Operable SRVs
1263

Case 3, 11 Operable SRVs 1285

.

h AC Penn 3HA (649L
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Case 1: Baseline calculation for Cycle 3 assumes 11 operable SRks are
capable of lifting within 1% of rated set pressure with the 4
inoperabic valves at the lowest set pressure.

Cs a 2: Calculation performed assuming 14 operable SRVs; 8 with set
pressures of 1131 psig. 3 with set pressures of 1160 psig and
3 with set pressures of 1212 psig.

Case 3: Calculation performed assuming 11 operable SRVs; 8 with set
pressures of 1131 psig and 3 with s e pressures of 1160 psig.

As a result of the SRV set pressure drift in excess of Technical
Specification limits, an overpressure analysis (Case 2 and Case 3) has
been performed to compare the "as found" performance of the SRVs to
the Cycle 3 analysis (Case 1). As in previous operating cycle
analyses, Cycle 3 analysis of cverpressure protection assumed four
SRVc of the lowest pressure group to be out-of-service and the
remaining SRVs to lift at +1% of their group's setpoint. The peak
reactor steam dome pressure predicted by the Cycle 3 analysis for an
overpressure design basis event is 1279 psia. In comparison, the
Cycle 2 overpressure analysis predicted a peak pressure of 1267 psia,
the difference due primarily to a higher initial reactor vessel
pressure in the Cycle 3 analysis. The Technical Specificati m peak
dome pressure limit is 1325 psis (1340 psia).

For the analysis of Cycle 3 "as found" setpoint performance, the SRVs
were grouped into three set pressure groups with assigned set
pressures which bounded the actual measured setpoint valves. The
first group included 8 SRVs.with a setpoint of 1131 psig. This
setpoint bounds the 1117 psig average set pressure for the lowest 8
SRVs. The second group included 3 SRVs with a setpoint of 1160 psig.
This setpoint bounds the 1153 psig average set pressure for the 3 SRVs
with recorded set pressures between 1148 and 1159 psig. The third
group included 3 SRVs with a set point of 1212 psig. This set point
bounds the 1194 psig average set pressure for the 3 SRVs with recorded
set pressures between 1178 and 1212 psig.

The results of the analysis show that, even with nine SRVs exceeding
the Technical Specification allowable drift of 15, the resultant peak
dome pressure psia was well below the maximum reactor coolant system
Technical Specification safety limit of 1340 psia. Further evaluation
determined that the Technical Specification vessel pressure safety

ncr.~,3mA m
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limit would not be exceeded during a pressure transient unless eleven
SRVs experienced drift on the order of 9%. Accord'ngly, the.

consequences to plant safety for the a> tual set, point. drif t, experienced
was minimal. In the event of a postul_,cd design basis accident, the
SRVs would have provided adequate protection for the reactor coolant,
pressure boundary and assured NSSS int,egrity.

Corrective Actions:

Previously, Detroit Edison has participated in the BWROG's recommended
material substitution strategy by replacing Stellite-6 pilot discs
wit.h ferrit,1c stainless steel discs (ARMCO PH13-8Ho). This pec. gram

,

was unable to resolve the disc sticking problem and was discontinued
by the BWROG in January 1990. Since then, Detroit Edison has
completed removal of t.he PU13-8Mo discs with the last two remainif4g
discs removed during the third refueling outage.

Detroit Edison has also part.icipated in the BWROG SRV Setpoint Drift
Fix Committee whicn initiated a new plan in May of 1990. The BWROG
has completed the primary opt. ion development under this plan. This
option includes replacement of the standard Stellite-6 disn with a
Stellite-6 alloyed with 0 3% platinum under a General Elect,ric
proprietary process. The nose of the replacement disc (under the
seating surface) and the " finger" of the pilot assembly's stabilizer
disc assembly are coat,ed with a plat.inum/ palladium catalyst. The
function of the coated catalyst and catalyzed disc surface is to
reduce the oxygen concentration in the pilot assembly under seat void
such that there is less than 0.005 ppe-02 in the liquid phase at the
pilot disc-seat, interface. By test result and theory, the design is
capable of reducing t.hu oxygen concentration such that there is
virtually no free oxygen present at the metal surface of the disc-seat
interface and, therefore, no opportunity for corrosion to take place.
To date, there is no in-plant data available to support that the BWROG
proposed fix will be successful at solving the SRV setpoint drift
problem.

Additional actions taken to minimize setpoint drift include SRV
insulation inspections to prevent lower pilot assembly temperature
which causes corrosion bonding resulting in setpoint, drift. While
insulation installation has always been performed in previo"s outages,
the guidelines contained in GE SIL 196, Supplement 16, Res s.on 1 were j

|

|
|
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proceduralized in the third refueling outage. During this outage,
repairs to the Mirror insulation included the add 1Llon of pop rivets,
buckles and convection seals. Post-work inspections indicated the
current insulation configuration and the condition of the insulation
will not be a contributing factor to SRV set pressure drift.

The pilot assembly (S/N 341), which did not lift at its mechanical
setpoint during as-found testing, has been rotested. This pilot was
part of SRV B2104-F013E, which is also one ol' the Automatic
Depressurization System (ADS) SRVs during Cycle 3 The results of a
test which was conducted to verify that this pilot assembly would
function on ADS initiation were inconclusive. The valvc will be
disassembled for refurbishment and recertifi;Ttjon at which time an

inspection of the valve internals will be perf emed to ascertain the
most likely failure mode. 'The results of this inspection are expected
to be received and evaluated by January 15, 1993 Based upon the
results of the evaluation, if there is a change to the conclusions
reached in this Licensce Event Report (LER), a supplement will be
submitted.

The referenced ShV pilot assemblies have been replaced by refurbished
and certified spare assemblies to reflect the new power up** ate
setpoint ranges with nominal setpoints of 1135, 1145, and 1155 osig.
The removed SR7 pilot assemblies will be refurbished and recertia'ied
in preparatior. for installation during the fourth refuelng outage

In addition, Detroit Edison will continue to foltow industry
developments, including review of the forthcoming Safety Evaluation
Report on the BWROG Setpoint Tolerance Relaxation Topical Report
(NEDC-31753P).

Previous Similar Events:

Four previous Licensee Event Reports (LER) document similar events:

LER 91-013: "SRVs Fail Their Get Pressure Test per Technical
Specificatior.s"

LER 89-028: " Safety Relief Valves Fall Their Set Pressure
(LER 89-028-01) TMerance Test"

LER 88-009: " Safety Relief Valves Fail Their Set Suri cillance

(LER 88-009-01) Tolerance Test"

LER 86-013: " Reactor Coolant System Safety Relief Valves Exceed
Nameplate Set Pressure Surveillance Test Tolerance"

,_
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