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DOCKET 50-155 - LICENSE DPR-6 - BIG R6CK POINT PLANT - LICENSEE EVENT REPORT j
96-003: REACTOR DEPRESSURIZATION SYSTEN "B" TRAIN FOUND INOPERABLE DURING ,

REFUELING OUTAGE SURVEILLANCE TESTING - REVISION 1
,

1

Licensee Event Report 96-003: REACTOR DEPRESSURIZATION SYSTEN "B" TRAIN FOUND
IN0PERABLE DURING REFUELING OUTAGE SURVEILLANCE TESTING - REVISION 1, is
attached. The revisions are shaded. This event was reportable to the Nuclear
Regulatory Commission in accordance with 10 CFR 50.73(a)(2)(1)(B); 10 CFR
50.73(a)(2)(ii)(B) and 10 CFR 50.73(a)(2)(vii)(A)(D).

~ df m
Patrick M Donnelly
Plant Manager

CC: Administrator, Region III, USNRC
NRC Resident Inspector - Big Rock Point
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EXPlRES 04/30/98

ESTIMATED SURDEN PER R19PONSE TO COMPLY WrrH THIS MANDATORYLICENSEE EVENT REPORT (LER) woRMATioN eouf cTioN REoVE Ti so.o NRs. REroRTEn tEssoNetEARNED ARE
INCORPORATED INTO THE UCENSING PROCESS Am FED BACK 70 INDUSTRY.
FORWARD COMMENTS REGARDING BURDEN ESTIMATE TO THE MORMATION AND(See reverse for required number of RE De uANAot mRA e mi. u o NUCLEAR REG QRY

digits / characters for each block)
REouctioN pro;Ecf (siso.oioAi. omCE OF MANAGEMENT AND SUDGET,
WASHINGTON, DC 20603

I FACfUTY NAME (1)
DOCKET NUMBER (21 PAGE (3)

BIG ROCK POINT NUCLEAR PLANT 50-155 1 0F 8
TITLE (di

'

||RDS "B" Train Found Inoperable During Refueling Outage Surveillance Testing - Revision 1. !
|| EVENT DATE (5) | LER NUMBER (6) REPORT DATE (7) OTHER FACluTIES INVOLVED (8) ;

MONTH DAY YEAR YEAR MONTH DAY YEAR

| 01 18 96 | 96 003 01 12 09 96
' ' * " " " ^ " ' " * " " " " " " "

OPERATING | THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR 1: (Check one or more) (11)
MODE (9) | 20.2201(b) 20.2203(a)(2)(v) X Co.73(a)(2)(i) 50.73(a)(2)(viii)
POWER 0

LEVEL (10) 20.2203(a)(2)(i) 20.2203(a)(3)(ii) 50.73(a)(2)(iii) 73.71
20.2203(a)(2)(ii) 20.2203(a)(4) 50.73(a)(2)(iv) OTHER

20.2203(a)(2)(iii) 50.38(c)(1) 50.73(a)(2)M Specifyin Abstract below or
20.2203(a)(2)(M 50.36(c)(2) X 50.73(a)(2)(vii) in NRC Form 366A

LICENSEE CONTACT FOR THIS LER (12)
NAME

TELEPHOPE NUMBER (INCLUDE AREA CODE)

| Michael D. Bourassa, Licensing Supervisor 1-616-547-8244
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)
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SUPPLEMENTAL REPORT EXPECTED (14) MONTH DAY YEAR

|
YES

NO DATE (15)(If yes, complete EXPECTED SUBMISSION DATE).

| ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 eingle-spaced typewritten hnes) (16)

On January 15, 1996, an as-found surveillance test was being performed on the Reactor
Depressurization System (RDS) "B" train pilot assembly during a scheduled refueling

,

outage. At 2200, Maintenance concluded that the " pop test" had failed, due to mechanical !

binding since there was evidence that the solenoid valve was " picking up". On January 18,
1996, an investigation concluded that the disc of the lower of the two pilot isolation
valves was stuck in its seat. The isolation valves are normally open during power
operation; and should have been demonstrated open by the surveillance test. An unusual
black coating, suspected to be stellite corrosion, was noted on the valve disc.

;

Engineering could not ascertain if the valve had been closed for the entire operating
cycle; however management decided to consider the valve closed and the RDS "B" train 1inoperable for the entire operating cycle.

!

Corrective actions included cleaning the disc and seat, inspecting remaining seven
kerotest valves on the RDS trains, revising maintenance and operations procedures and
investigating other valve designs for RDS application. DuEihsdisaissablj?bNtfiiiRD55116f
9aheHdifficaltyyigsspshiehcididssitditheip esehdsT6fdcorr6sionfprbductsiisithMaain^-l
pil otidi scMThelmainidi sciofs thh511 otMaljej hsdibecomeTrustidiinfp] ace /dndf al so !mMnB
haveloperatediduring| plant [operati.oni

i
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IDENTIFICATION OF EVENT
| :

This event is reportable to the Nuclear Regulatory Commission pursuant to:

1) 10 CFR 50.73(a)(2)(1)(B) "Any operation prohibited by the plant's Technical !
! Specifications" - Exceeded.the 7 day Limiting Condition of i

| Operation allowed outage time and shutdown requirement. |

| In addition, the following condition requires consideration: )
Following a subsequent review, it was determined that RDS "C" train had been removed from
service for 12 hours during the operating cycle to replace a leaking pilot valve.

|
Therefore, during Cycle 28, "B" and "C" RDS trains were inoperable at the same time,

' resulting in 2 out of 4 trains being inoperable. For this condition, Technical !

Specifications require that should two or more RDS valve trains become inoperable, the l
plant shall be brought to the SHUTDOWN condition within-12 hours and to the COLD SHUTDOWN I
condition within the following 24 hours; and- I

i

| 2) 10 CFR 50.73(a)(2)(ii)(B) "Any event or condition that resulted in the condition of !

.

| the nuclear power plant, including its principal safety |
| barriers, being seriously degraded; or that resulted in- i

the nuclear power plant being:
{
~

(A) In an unanalyzed condition that significantly compromised plant safety;- -

(B) In a condition that was outside the design basis of the plant; or
(C) In a condition not covered by the plant's operating and emergency procedures.

, 3) 10 CFR 50.73(a)(2)(vii)(A)(D) "Any event where a single cause or condition caused at
! least one independent train or channel to become

inoperable in multiple systems or two independent
trains or channels to become inoperable in a single
system designed to:

(A) Shutdown the reactor and maintain it in a safe shutdown condition:
-(B) Remove residual heat;

| (C) Control the release of radioactive material; or
l (D) Mitigate the consequences of an accident."

| Note: The RDS is a SINGLE system comprised of four independent trains. This condition nii-
I reportable because two out of the four RDS trains were inoperable for 12 hours.
\

|
| On January 16,1996, at 0027, a four hour non-emergency report was called in by the Big l

Rock Point Staff. The Reactor Depressurization' System "B" train pilot valve had failed to'

open during a routine maintenance test. "B" train was declared inoperable. (The Reactor
! Depressurization System provides for both manual and automatic depressurization of the

primary system to allow injection of the core spray following a small break in the primary
|

f NRC FORM 366A (4-95)
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system. This allows core cooling with the objective of preventing excessive fuel clad
temperatures). The nuclear plant was determined to be in an unanalyzed condition or
experienced a serious degradation of the plant or principal safety barriers. (10 CFR
50.72(b)(2)(1)).

After further review, the condition reported did not meet the criteria for reportability.
The nuclear plant was never in an unanalyzed condition or experienced a serious
degradation of the plant or principal safety barriers. (10 CFR 50.72(b)(2)(1)). Each
blowdown path is designed to pass 1441b/sec of steam at 1350 psig which is a. third of the
total flow rate. Therefore, failure of one flow path to open upon actuation did not
preclude achieving the required rate of depressurization. "A", "C" and "D" tEifn were
scheduled to be tested, and were assumed to be operable at this time.

In accordance with NUREG 1022, an ENS notification su not required. The four hour report
would only be required if one of-the conditions, [(50'.'72(b)(1)(ii)(B), outside the design
basis] had been discovered during operation, or if the condition was classified as
unanalyzed.

REFERENCES

C-BRP-96-088; Failure of 86R-4 Pilot Valve - RDS "B" Train.

C-BRP-96-129; Disc Stuck in Seat of Isolation Valve Upstream of "B" Train Pilot Valve.

NUREG 1022 - Event Reporting Guidelines

(184{961ggjj}N51SDS{M186Mfil6Qjl@ptif@ljN@sGDjl{M
DESCRIPTION OF EVENT

Big Rock Point Technical Specifications require that "the Reactor Depressurization System
(RDS) shall be operable during POWER OPERATION. Should one RDS train become inoperable in
the closed position, the reactor [RCT] may remain in POWER OPERATION for a period not.to
exceed 7 days. If not returned to operable status, a normal orderly shutdown shall be
initiated within one hour...". In addition, should two or more RDS valve trains...become
inoperable the plant shall be brought to the SHUTDOWN condition within 12 hours and to the
COLD SHUTDOWN condition within the following 24 hours.

On January 15, 1996, an as-found surveillance test was being performed on the RDS "B"
train pilot assembly during a scheduled refueling outage. The RDS system is not required
to be operable in the COLD SHUTDOWN condition. At 2200, Maintenance concluded that the
" pop test" had failed, due to mechanical binding since there was evidence that the
solenoid valve [FSV) was " picking up".

On January 18, 1996, an investigation concluded that the disc of the lower of the two
pilot isolation valves was stuck in its seat. The isolation valves [ISV) are normally

NRC FORM 366A (4-95)
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open during power operation; and should have been demonstrated open by the surveillance i
test. An unusual black coating, suspected to be stellite corrosion, was noted on the valve 1

disc. Engineering could not ascertain if the valve had been closed for the entire !
operating cycle; however management has decided to consider the valve closed and the RDS
"B" train inoperable for the entire operating cycle. |

Addendus

pifthEtEdissisiiblyisf?tE:msTpilsGilisNaiffissitymisisissM6achd?dssYtsitna
presenceYofMorroitonsiMsediarounditWesisipilotidistM"HandMfessissisixistsditoithi

| solenoidicorelinjan satteiptitsn ift$thelpO otidisMasses6)fsf$tneWalesibodii~~~ ^
Additisnikforcespeatienougptsisnsrlthe5 sin}pilotidi'sc5ingfMisditoimoveliEliefs{
froniifsM#ifoundjpositiongJhefeajpsdiselwasteventually&ivengoutiwithiaypunchand

i majpt;
,

! !

| ROOT CAUSE

Two issues were investigated with respect to this failure.

- What mechanism caused'the Mi]iitJ6Mvalve to remain in the closed position?

- Why was the }is]Miii valve closed when it should have been open?

| An unusual black coating and general discoloration was noted on the valve disc. The disc
stem was decontaminated and the disc sent to Consumers Power Company Laboratory Services
Group for analysis. Preliminary findings indicate that the grey-black substance was a
product of stellite corrosion.

Evidence indicates that the valve was closed or near closed since the 1994 refueling
outage. The mechanisms evaluated that could place the disc in a permanently closed

L position while giving a " false open" indication have been disproved by either testing or
i

i analysis. '

A common cause failure exists for the series 9915 Kerotest valves in this application, but
the root cause could not be definitely determined.,

!
'

The corrosion observed on the valve and disc is the most probable cause of the valve
remaining in its seat after removal of the bonnet _and diaphragms. This is a common
occurrence throughout the industry whose valves are similar in design but are typically
maintained in a closed versus open application.

Discussion
:
' The 9900 series Kerotest packless metal diaphragm globe valve utilizes independent stem

and disc assemblies separated by a series of pressure retaining diaphragms. The diaphragms,

provide a 100% isolation of the stem and outside environment from the fluid side of the<

!

NRC FORM 366A (4-95)
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valve. The stem is threaded to the valve bonnet and the disc follows the stem motion due
to being spring loaded to open. Rotating the stem handwheel about 1 turn clockwise
compresses the spring and closes the valve. Total travel, close to open is less than 1/4
inch. The valve is fabricated from stainless steel and has an integral stellited #6 seat.;

| The disc is fabricated from 316 stainless steel but has an overlaid stellite #6 seating
surface. Stellite is a high cobalt alloy. '

Mds@s
j The failure'of ths',"B"'Tfain"RDS jillot"v'ilve,~' $6RJ4;'hid tieehTdehtifi4d 'siTbl~ohk'aji"~of
| the pressure sensing line to the pilot', and was, attributed to VRD5-1578 being stuck in the

'losed position | Additional testing ofrthe "8" train components was not per~ formed sincec
the entire train,had a] ready been declared inoperable, ~ ~ ' ~ " ~ ~ ' ' ' ' ~ ^ " ~ ^ ~ ~ '

|
The co'rrosioi'p'roddcts'^eb' served 'on"ths"up~d on VR)S-1578 was glossy bla]ck in nature and^ 'streamlilst''1 solation'' val ^ s VRDS 1578)~wers 'n'otv
from the same process. The corrosion foun!

' attributed to stellite corrosion occurring at high temperatures in a moist,' oxygen rich
environment, Because the pilot isolation valve was believed to be shut throughout the '
course of the 1995 fuel, cycle,' the RDS pilot 86-R would have been isolated from the hiM
pressures and temperatures of the steam drum, Slight steam leakage past the small pilot

! valve was evident but not y to generate high tail piece; temperatures. This fact ' "
establishes that the ' corroded pilot' valve was,above ambient temperature, in a moist!
' xygenated environment as well an environment that supports corrosion. Traces of blacko
corrosion product were found on one of the fractured surfaces of the tooth. An~~~ ~' '
insignificant amount of stainless, steel corrosion, products and/or pitting was,fsund,'oh,the
!!**V8 OE other va]ve internal, components.

Tso failure mechadiins wire'idsntifi'ed 'in' th'e~cour'se~of the''rsot 'cause sialuit'isn:Th'i
^

first, failure mechanism was due to the corrosion products found throughout the, upper
regions'of the valve disc' assembly. The corrosion was determined to be from a foreign
material introduced during reassembly or testing of the valve. During disassembly'of the
' alve, the corrosion
forcefullygenoved., ' products circumvented, removal of the disc,~which eventually'~^had to be
v

' ~'~ ' " ^ ' " ^ ' ~ ^ ~ " ' ' ~ ~ ' ~ ' '

The second was'a' sleeve that"was cracked in the ' shape of a' tooth'/ The piece 'of the'* tooth"
that was dislocated from the' sleeve was found within the thread relief, area of the valve
body and most probably would not have caused the valve to malfunction 3The root cause,of
the cracking in the sleeves of the model 86R pilot valves is not fulke%rstood
Mat: rial in con, junction with environmental conditions, per, the metallyp;idal repoN';'|sr's
;statedtobe,precursorsforthefailure,seen.!

,

:

!
:

4
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. CORRECTIVE ACTION
l
|
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| 9~A 'new'verificatiod method"for' 41v's' position'on VNS 0210"(is6theF~Kerotest
j valve application) was' determined to be unnecessary. However, a note has bish"4dded't4 ~~

'
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ire, quire 1-2tur,nsforfullstroke( '' ~' ^'~ ~ ^ ' ~ ~ ' ^ '" '

~ . ~ -
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! SAFETY SIGNIFICANCE

l

| The reactor depressurization system serves three functions during anticipated transients.
| The primary function is to provide rapid depressurization of the primary system (AD) to
| permit operation of the low pressure core spray system [BM] when normal high-pressure

makeup sources [BG] fail to provide adequate flow to maintain core coverage. As a
secondary function, the system is employed for manual primary system pressure control to
precluded safety valve actuations for accidents in which primary system heat sinks (i.e..

'the main and emergency condenser) are unavailable. As a tertiary function, the system is
operated to prevent primary system over-pressurization in accidents where the safety
relief valves fail to open.

System success criteria are dependent on the operational mode of the system. For automatic'

or manual depressurization, success requires three of four valve trains. Each valve train
is initially capable of releasing steam at a rate of 144 lb/sec, which is equivalent to3

one-third of the full steam flow. When manual venting through one RDS valve train to
control primary system pressure, success requires the air operated valve to be open and<

MRC FORM 366A (4-95)

.- . -



- - - - _- ,.

|
.

**

;. NRC , FORM 366A . U.S. NUCLEAQ REGULATORY CoMMISSloNnw, .

LICENSEE EVENT REPORT (LER)
| TEXT CONTINUATION

| FACluTY NAME (1) DOCKET LER NUMBER (6) PAGE (3)
-

eEQUEMMAL REVISONa
Big Rock Point Nuclear Plant 50-155 8 0F 8

"" ""

96 003 01
TEXT (If more space is reqwred, use additional copies of NRC Form 366A) (17)

opening of one of the four depressurization valves. Flow through the bypass valve CV-4184
is approximately 6 to 7 lb/sec. These success criteria are summarized below:

EVENT SUCCESS CRITERIA

Very small steam line break Automatic actuation of 3 out
inside containment of 4 RDS trains

Small steam line break Automatic or manual
outside of containment actuation of 3 out of 4 RDS

trains

High-pressure transients Manual venting of the PCS
caused by failure of the through CV-4184 and one
main condenser and the .depressurization valve to 1

e:nergency condenser prevent safety valve cycling |

!
Small LOCAs above and Automatic actuation of 2 out of 4

'

below core RDS trains causing rapid depressurization
of the PCS

Very high-pressure Manual actuation of all 4 trains
transients caused by of RDS valves to prevent over
failure to control pressurization of the PCS

,

pressure by venting the |
PCS and RDS or by safety |
valve cycling

Station blackout without Manual actuation of 3 out of 4
| power restoration valve trains from the computer

room. In this scenario, power to
RDS control panel C-40 is unavailable

During operation, the RDS system is tested weekly, and each of the four actuation cabinets
are tested monthly. Therefore, there were occurrences when 2 out of 4 trains were
inoperable due to testing and the configuration of "B"' Train; however if an event would I

have required depressurization, the train / cabinet being tested could have been actuated
manually because they had only been placed in a bypass mode for testing.

|

When the "C" RDS train was removed from service to replace the leaking pilot valve, only;
,

| 2 out of 4 RDS trains would have been available for automatic depressurization. Manual !

operation would not have been possible. However, since the "C" train was removed for 12
hours, the contribution to core damage frequency is negligible.,

4
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