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Docket Nos. 50-528, 50529

and 50-530
McMORANDUM FOR: Roy P, Zimmerman, Director

Division of Reactor Safety

and Projects, Region V

THRU: James E. Dyer, Director 51@(

Project Dircciorcte v

Division of Reactor Projects I11/1V/V
FROM: Charles M. Tramme)!, Senfor Project Manager

Project Directorate V

Division of Reactor Projects 111/1V/V
SUBJECT: PALO YERDE SALP INPUT
gtclosod 15 the NRR input fa* the SAL? . zquest fo “3%0 Yerde v Bancrating

& vy

NRR staff who had substantial contact and fnvolvement with the licensee during
the evaluation perfod and the NRR Project Managers for Palo Verde provided the
basis for the evaluation, As discussed in the enclosure, our evaluation was
conducted accordlna to NRR Office Letter No. 907, Revision 1, dated April 18,
1990, NRC Manual Chapter 0516, Systematic Assessment of Licensee Performance,
and guidance contained in your November 20, 1990 memorandum,

C;éwér . Tm”

Charles M, Trammell, Senicr Project Manager
Project Directorate V
Division of Reactor Projects 111/1V/V

Enclosure:
NRR SALP Input
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PULTIPLE EQUIPMENT FAILURES FOLLOVING LOAD REJECT

ANI) REACTOR TRIP Ty
EVCLY FOLLOWUP RLFCKT 8§-C3E i JED
§0.7¢ #1451, 14927, AND 1483E £01 9% v

EVEKT CATE- 3/3/89
PROORCT MAAGERA, TAVIS  BON
~ A1 LAVIS
CUGLIZANT ENGINEER~ J. THOMPSON Wid ap: 02

PROBLEM '

Urit 5 expericrced 8 full lcec rejection followed by @ reactor trip, The
turbine bypass valves opencd but the bypass valve controller malfunctiored,
causing excessive stean relief and overcocling of the RCS. The reactor

trippec or low steam lire pressure in the Number 2 Steam Generator. Subsequent
to the trip, the atmospheric dump valves (ALVS) could not be vpened frow

either the contre) room or the remote shutdown panel, The emergercy 1ightirg
systew ¢isc ¢id nut operate properly. '

CAUSE

The iuitiating event was the separation of the switchyard from & faulted
offsite 1ine and subsequent opening ¢f the gererator output breakers in the
switchyard, Lack of reuagemen: #ttention to procediral reintenance end testing
wnd tr expeditiovsly resolve o ums contributea this event,

SAFETY SIGNIFICANCE
The LT evaluation of the event showed that the licensee was not properly
peintainirg inportarnt sefety equipnent,

Failure of the safety-related atiospheric durp valves left the operatirs
depercert on the two ronsafety-related turbine bypass vélves which dump to
the 2tmosphere to perforn & controllec cooldown of the plant in preparatior
for contitued cooldowr using the RHR system.

L1SCUSS1OL:

On Farch 3, 106%, Palo Verde Unit 3 was at 100% power. A1l three units were
or-line wher @ feult in a Celifernia subetation caused the breckers in the
Palo Verce switchyard to open. Shortly thereafter, & Urnit 3 turbire generator

trip end reactor trip occurred.

subsecuent to thiy event, the staff formec an Augmented Inspectiorn Tean (A1T)
which went to the site on Narch 4-1C, 1989. The AIT report numbers are
LL-£08/69-13, L0-526/€9-13, ~J £50-530/89-13.

Conplicutions anc further contributing factors, idertified fron the staff's
21T report findirgs, are listed oclow,

(1) & fast trausfer of power for buses MAN-S01 an¢ FAN-S0Z di¢ not occur
(the RCPs are energized from these Lbuses due to inadequate
synchronizeticn of the buses to the grid)

() Loss of reactor coclent pumps

(3; Indicetions of RCS leakage (atout 2 gpm)

(4) The atuuspheric dunp valves (ALV) dic not operate 2s cesignec when
called upon. Contributing factors were:

" the ALVs heve @ history of poor relicbility and problems
wtich were rever adequetely evaluated and finelly resolved by

the licensee;

g9 - 3§ (’J‘\ '-
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(8) Cormunications between the control room staff, auxiliary
operators, and radiation protection steff were either not accounplished,
1ot crisp and clear, harpered by high noise levels in the ALV
areas, or hampered by a high traffic volume on the single radiv
charnel in use.

A letter from the atmospheric dumg valve vendor ( Control Components Inc.) to
the Falo Verde utility dated April 4, 1969 indicates the potential for valve
failures due to a significant design deficiency that may be reportable under
10 CFF Part 21, (see Enclosure 1) :

The licensee has filed a Part {1 report based on the CCI ALY design
deficiency. CCI-has recc -ended to their customers (1isted in Enclosure &)
that modifications to thefr valves could be made to prevent excessive valve
bornet pressures preventing the valve actuator from overcoming the pressure
forces on the main piston. The high bonnet pressures result 3rom leekage past
a piston ring on the main plug. The modification would use & more lezk-
resistant pisten ring and & larger flow area to relieve steam above the piston
more rapidly.

Inforwation Notice £9-38, "Atmospheric Dunp Valve Fatlures at Palo Verde Units
1, 2, and 3," dated April &, 1989, describes the event with emphesis on the
potential for ADV failgres.

On April 13, 198G, the stoff pet wi'h CCI1 at FRC headquarters to disc:” and
provide info...tion on certain modei: of CC1 ADVs. The meeting was for
informatior ornly, A meeting summary dated April 2}, 1989 was issued and is

-

given in Inclosure 3.

STATUS ON ADVs

Teabrook 1, SONGS 2 & 3, Catawba Units i & 2, Vogtle Units 1 L 2, and
heterford Unit 3 have CCl ALVs with minor cesign differences fron those at Pale
verde. These plants were informed by the staff of the ADV design deficiencies
at Palo Verde and were requested to determine the operability of their ALVs
with respect to the Palo Verde experience. The current status of the ALV

fssue at thcse plants fs discussec¢ below, Feedback from the licensees
{ndicates that some of the improvements suggested by CCI have been
incorporated.

The KRR Director's Highlight for May 1C, 1989 included the status of the
atmospheric dump valves at these plants. Some excerpts from the May 10
highlight are provided and updated below.

Cetawba Units 1 and 2

For Unit £, the licensee has performed a limited cperability test on all four
velves to cemonstrate their ability to open up to 30% agefrst steam pressure
using manual control from the control room with nitrogen supply (as opposeu to
instrument ¢ir)., A1l four velves passed this test successfully. The licensee
plans to continue to perform this test on a weekly basis until the
medifications recommended bty CCl are completer orn all four valves.

For Unit 1, the licensee has implenented the vaive interna) rodifications
recommendec by CCI.



. Palo Yerde Units 1, ¢, 3

Lnits 1 an¢ 2 are currently incorporating vendor recommended modifications to
a1l B AUVs., Modifications will be implemented prior to stertup of each
respective unit, Unit 2 has completed the modificetions, The licensee plans to
suguit technica) specificetion charges to increase the testing frequency of the
valves,

Seabrook

Ih« licensee plans to implenent the interna) valve sodifications recormernded
y CCI.

-

Can Onofre Units £ and 3

San Onofre Units 2 and 3 heve not experienced operational difficulties with
the AlVs in the past with the exception of une anomaly due to a maintenance
error during valve reassembly., honetheless, the licensee plans to implement
the vendor recurmended sudifications., In the interim, the licensee has
increased the pneumatic pressure to the valve actuators, revised the routine
survei1lance test frequency of these valves to & biweekly basis, conducted
enhanced uperator trzining regarding abnorral operation of ADVs, anc revised
the procecdures related to ADV operation to include abnormal operation
fnstructions, e

Yot “Tord O

A1l ALVs have been satisfactorily tested for operability. The licensee plans
to implement the vendor recommended modifications during the Fall outage
(November 1985). The afr actuators used on the AVs are of & different cesign
than those used at Palo Verde; Waterford's air actuation scheme provides 2
pmore constant preumatic pressure than Palo Verde's., On April 1, 1989, @
Region 1V inspection (see Inspection Report Number 5C-387/89-08) identified
procedural discrepancies concerning menual operation of the ACVs. The
inspector not 4 that the valves were about 25 feet overhead and virtually
{naccessible to manual operation without scaffolding. It was possible,
however, to erect scaffolding in sufficient time to manually operate the ADVs
during an event if the procedures provided the proper guidance for manual
hancwheel valve operation, Frocedural enhancement and additfonal operator
trairirg for operation and use of the ADVs have been completed.

CCl stated that there are eleven plants with ADVs made by CCl which are
similar in design to Palo Verde. Three of the eleven plants, South Texas 1
and 2, and Shearon Harris are plants with similar ADVs but with a different
pctential des’ - Jeficiency. In @ lelter to the staff dated April 4, 1989,
(L] stated that “there was ru concern® at these three plants that they coulc
have the same problems that occurred with the Palo Vercde ALVs. Subsequently,
the staff received copies of letters (dated June 26, 19€S) sent to the
licensees for those plants notifying them of a different potential Part ¢l
fssue. These plants may have a deficiercy in the amcunt of actuator force
needed to cvercome a potential high load resisting the opening of the ALV.
The veélue assunec ty CC1 for the capability of the actuators was 20,000 1bs
for the ALVs on the three plants. This was in error since the three plants had
significartly less actuator force than assunec by CCI in the design basis.
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Control Comgonents inc.
A IMI vaive c ompany

Enclosure )

-

April 4, 1989

¥r. Rich lLobel
Nuclear Regulstory Coxmission
Events Assessnints Group

gubject: Atmospherie Dump Valves
" {gona Public Bervice = Jalo Varde

Dear ¥r. lobali

Attached for your {nfornation is a acp{ of 8 letter in which CCI ex-
presnes & concarn for & potential sign ticant deficiency under 10CFR=
21. The letter {dentities which plants were of a cencern and other
plants for which we have no concern.

If you have any guestions, please cull.

ginceraly,

CONTRQL COM{PN!NTI INC.

TtV

H.L. Miller
vice President, Enginesring

/3¢

ce: CGSterud
REAAARS
EJvillalva

Attachrent

e y

22591 Avenida Empress 0 RancX Sata Mergera, Calforn 52688
Telephone (714) 8381877 T SX (714) 836.-878 [ Telex 685800
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Control Comgonents Inc.
An IM1 va've ( ompany

April 4, 1889
e B Hudiia

mbﬂb

subject: Atzmospheric Dump Valves
potentisl Bignificant Deficiency Under 10CFR=-231

Deart

We are hereby notifying you of a pozential significant deficiency that
vay be reportable under the requirezents of 10CFR-31. We are not re-
porting this directly to the Nuclesr Regulatory Commission (NRC). We
at 7CI A~ not hat the uzntcmn exp: tise that would permit us to de-
clde At cthais is . wigni®ioar= delleliney. “ gever, becwuss >f the
NRC’s interest and their pricr cuatact gor information regalding
plants with a similer design, ve ha’e sent & copy to Rich lobsl ¢f the
Tvents Assesgzents group in Washingtien D.C.

CCI has completed it's analysis o! the Atzcspleric Dump Valves for
your site. This analysis was promjted by the failure of the APS=Falo
Verde valves to cpan., The Palo Verdlse valves are similar in design and
rely upon the same principle of oparatien,

The analysis hes besn alzmed at calsulating a worst case bonnet pres-
sure after the pilet valve has bean opered, [f the leakage by the
piston ring is larger than the abi' ity of the pllot plug to drain the
bonret, excessive pressurs rsxains {n the bonnat. If the pressurs is
too high, the actuator cannot overcome the forces helding the rain
plug on the ssat,

our caleulation indicetes that the atnespheric dump valves at your
site may fail to cpen. The cause of the failure is speculative but
the result is a piston ring toat fails *~ s=al. ™hs high bonnet pres-
sure resulting does not pernit the actuator to open the valve. That
is; the actuator force with the current air pressurs supply available
1; ni: large enough to overcexns ths pressure force holding ths plug
closed.

)8 noted above, the csuse of failure {s not xnown. The condition can-
net be made to occur en demand a4d 4in fact ppears randoul(. our
speculation is that pipe scale and other dire particles get into the
pisten ring cavity and prevant the ring from sealing. Until the re-
cent Pale Verde testing in March 158§, we have bean urable to verify
that an excessive bonnet pressurs txisted,

22551 Avenida Empresa [ Reronx Santa Margaria, Ca'lomia 52888
Telsphone. (714) 858-1877 T FAX (714) £58-1878 ) Thiex 885500



The resolutior to this problem is t> increass the pilet valve capace
This requires revork of the piug to enlargs the pllot flow area
and a v atex to seal the pilot valve when closed,

“dty.

A second change is to use a two plece v-dfc style piston ring to as-

sure & good seal, This change is not as §

gnit{cant as increasing the

pilot capacity but adds extra pargin.

Plants for which there is & QQDCRIN that a randem fallure may occur
and to wher this letter was sant are!

Arizona Public SBervice = Frlo Verde 1, 2 & 3 = & Valver Iach
touisiana Pover & Light = Naterferd 3 = 2 Valves Rach

Puke Power = Catawba 1 & 3 = 4 Valves gach

lc:;horn california Edisonr « Ben Onofre 3 & 3 « 2 Valves

4

plants for which there is Do Connary are!:

1)
i)

)
4)

Florida Pover & Light = 8t. lucle 2 = & Valvaes Zach

nou;ton Power & Light = Bcuth Texas Project 162~ 4 Velves
fac

Georgin Pover = Voqtlo 1462 = 4 Valves Kach

Carolina Power & *.ght - Ehearon Harrie 1 = 3 Valves Each

This 1ist of eight plants sce the oily vits “hat have w.iigne sinmilar
to the Palo Verds valves. Other atzospheric dump valves exist at
c:hor plants but their design {s not the saxs as for the plants noted
above.

The

1ants for which there is no cercern have also bean aralysed, Our
gindings are that the valves have tufficient actustor force and piug
pilet flow capacity to assure opaning of the valves. An inforzation
copy ©f this letter has been sent t¢ these plants.

Please contact mysaif, Ron Adazs, ©oF curtis Sterud at CCI if you have
any guestions eor for additional {nfcrmation,

Sincerely,

CONTROL COMPONENTS INC,

% \
H.L. Miller

vics President, Enginesring

/3t

cet

cGsSterud
REAdamS
LIvillalva
RETopping

CONTROL COMPONENTE INC
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TABLE 1
Plants fdentified by CCI as having ADV design deficiercies similar to those ot
Palo Verde Units 1, 2, and 3
San Onofre Units 2 and 3
Caotawba Units 1 and 2
wWaterford Unit 3

Seabrook -
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p WASHINGTON D C 20054

KPR 21 TR
ntrol Components Incorporated

SUIMARY OF MELCTING HELD APPIL 13, 1589, T0 DISC
OPERATION CF ATMOSPHERIC DUMP VALVES

On April 13, 1985, the staff met with Control Components Incorporated (CCl)
at NRC headquarters One White Flint North, Rockville, Maryland., CCl had
requested this meeting to provide the NRC staff with information on the
desion and operation of certain models of CCI atmospheric dump valves,
Enclosure 1 lists the meeting attendees. A telephone bridge was provided
NKRC regional personnel from Regions 11, IV an¢ v, resident inspectors end
affected licensees. The meeting agenda 1s provided in Enclosure 2.

A representstive of CCI, Mr, Herb Miller, Vice President, Engineering, discussed
valve operation, design, end faitlure analysis. Enclosure 3 contains the slides
vsed during the meeting for valve description and worst case wmode) assumptions,

fhe main discus’ centered nn probloms tednn .0 fatlure of the atmospheric
durip valves at Pu.s Verde Udniv 3 to open Trom either c¢he conirdl ruvw OF remote
shutdown panel on March 3, 1989, Mr, Miller stated that CCl has advised their
custorers that modifications to their valves could be wmade to increase the
reliability to open by eliminating excessive bonnet pressure, This would be
done by use of a more leak-resistant piston ring and & larger flow area to
relieve st above the piston more repidly. Calculations done by CCI show

eam
that, even for worse case analyses, sufficient actuator force should exist to

~
vélve to open when these scdifications are made., Mr, Miller displayed
dgified piston ring which CCI believes reduces leakage,

11 ¢
| Lhe

&

Uw

the presentation, Mr, Miller opened the floor to questions,
was 1

\
items 1d

.

r information only and therefore there were no conclusions
entified as a result of this mestir

g "
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Control Components Incorporated 2=

Distribution

WOLanning

EAE r/f

DOEA r/f

CHBerlinger, NRR ~

EJButcher, NRR

JThompson r/f

RlLobel, NRR

Central Files

JREATT, NRR

KNJabbour, NRR

MWegner, KRR

WHaass, NRR

ASistos, Southern Californie Edison
CE¥illiams, Southern Cl!ifornil Edison
SMMatth ', NRR

MIDavis, NkR

MRJoh;,un. NER

TLChan, NRF

LBMarsh, KRR

TSullivan, NRR

JEailey, Arizona Public Service/ANPP
CRogers, Arizona Public Service/ANPP
JGPartlow, NRR

DEHickman, NRR

GrEnighton, NRR

DLWigginton, NRR

WACross, NRR

HKShaw, NRR

TE : ¢/~ /89 3&4”9 : :

................ .:----........:.-.‘.-.-.-..:---..---.-..:..--...‘s-.-:-h.----...'
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ing experience

gn change recommendat ions for

Information items:
~Ocassional jumpyness at APS

~Positioner output verst

~Manual override
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AFPE TEBT

TEBTING RUN WITH 1170 PBI INLET PREEBSURE

.,/.,

n-f

-y LS\v?

I o
TZ3T2NH CALCULATED

VALVE OPENING 4% 15% 25% 3 41 15% 25% 3%

P2 = QOUTLET PRESS 18:3 20.3 99.5 1154.4 15. 26 96.5 140.7
PSIA

P) = BONNET PRESS 23.0 £5.9 1151.1 [23%9.8 19 " 29 117.9% 238
PSIA i

LOAD ON ACTUATOR 6565 5729 3881 3718 7132 6942 5056 4781
LES L

ACTUATOR AP 59 $1.95 35 33.4 53..5 62.5 45.5% 43.2
PSI

ol ¢ o




1.

3.

WORST CASE MODEL ASSUMPTIONS

Piston Ring Capacity

Pilot Valve Capacity

Packing Friction

Piston Ring Friction

Over 2 times highest capacity measured

Based on lab test using I1SA test procedure

225V PS1 tress on pa. . ng, Over two
times working pressure.

0.4 friction factor versus twe times sliding
friction, 0.3, expected,



WORST CABE ANALYBIS (4/1C/89)

BUMMARY OF RESULTS
PUR ATMOSPHERIC DUMP VALVES DESIGN' INPORMATION

CUSTOMER_SITE VALVE |PILUG |VALVE |ACTUATOR |MAX ACT. |MAX DESIGN|MAX |RESISTOR P IN @

STYLE !SIZE !STROKE!TYPE (1) |PWR, (LBS) FLOW LBM VALVE cv REACTOR

SAT. TEMP. CV TRIP PSIA
A.P.S.~Palo Verde offset| 10" 12* [111 in? ] 10577 1470000 | 830 1696 11%0
Unit 1,2&3 (12) Valves Globe [10.13 PN Spring (@ 95 PSI @ 1000 PSI
(WO§21408-1,4%7) To Close
L.P.& L.-Waterford Angle | 10" 10 {111 in? & 1577 . 800000 | 508 1202 g8s
Unit 3 {2) Valves 10.13 PN Spring/®@ 95 PS1 & 885 PSI
(wof#17285-11) To Close .
S.C.E.-San Onofre Angle 8" 10* [111 inZee| 40577 795000 539 1450 960
Unit 2&3 (4) Valves | (upside|7.935% PN Spring @ 95 PSI @ 795 PSI
{(WO§18447-3) down) To Close
Duke Power-Catawba(2) Angle 8" 8" |111 inZe | 1577 500000 | 19% 1347 1200
Unit 1&2 (8B) Valves '”34£’ 7.935% PN Spring @ 95 PSI @ 1200 PSI
(Wo#18789-3) e To Close
41

C.P.& L.-Shearon Harris, Offset 8" 8" [ Electric Yo 0 427000 350 1505 1200
Unit 1 (3) Valves Globe [7.875 Hydraulic ® 1106 PSI
(WO$21739-1,2,364)
G.P.=Alvin Voqgtile Offset 2" 8" |Electric 20000 596000 350 1505 1200
Unit 1&2 (8) Vaives Globe |7.875 Hydraulic @ 1200 PSI
(WO#23468~1 Unit 1)
(WO#23469~-1 Unit 2)
P.P.& L.-S5t. lucie Angle 8" 10" |Electric 15000 275000 486 1347 985
Unit 2 (4) Valves 7.937 e 985 PSSl
(WO§25589-1)
H.L.& P-S.T.P. Offset a» 8% |Electric 20000 1050000 420 - 696 1300
Unit 142 (8) Valves Globe {7.875% Hydraulic € 1300 PSI
(WO#35199~1) :

Notes: (1)
(2)
-

LR

rate is 191 lbs/in.

All Pneumatic Actuators have springs for fail clos .
The spring seated ioad is 1519 lbs.
Duke calis these steam generated power operated relief valves.
Actuator manual override B0 ft-lbs maximum required to open.

CCI manual override 90 ft-1lbs maximum required to open, spring seated

The spring race is 167 1bs/in.

ioad is 2420 and spring




BURMAKY UF KESBULTH
PWR ATMOBPHRERIC DUMP VALVES C.aizzgaz::tﬂl RESULYTS

WORET CABE ANALYBIB ( )
/33y

CUSTOMER SITE preor| . o, ACTUATOR_DP

SEAT |[BAD PISTON|GOOD PISTON|BAD PISTON!GOOD PISTON!BAD PISTON GOOD PISTON

cv RING PSIA [RING PSIA RiING LBF RING LBF RING PSI RING PSI
A.P.S5.-Palo Verde 27 210 30 21187 7136 1i%1 64
Unit 1,2&3 {12) Valves
(WO§21408~1,447) ,
L.P.& L.~Waterford 26.7 149 17.9 16573 6124 i49 55
Unit 3 (2) Valves
{(WO#17285-11) ;
S.C.E.~-San Onofre 17.9 198.6 18.3 14039 5554 126 50
Unit 2&3 (4) Valves
(WO§18447-3) an [ 18,41 193.2 18.1 13422 5186 120.6 &6.6
Duke Power-Catawba(2) 17.9 252 20.3 15539 4656 139.6 41.8
Unit 142 (8) Valves
(WO§18789-13) hhs 274 41.1 16570 5634 148.3 50.6
C.P.& L.-Shearon Harris|21.26 214 20.5 13408 4513 - -
Unit 1 (3) valves
{(WO#21739-1,2,364)
G.P.-Alvin Vogtle 21.26 214 20.5 - 3408 4513 - -
Unit 1&2 (B) valves
(WO#23468~1 Unit 1)
(WO#23469~1 Unit 2)
F.P.& L.-St. Lucie 18.9 194 19.95 11270 3068 - -
Unit 2 (4) Valves
(WOR25589-1)
H.L.& P-S.T.P. 3
Unit 1&2 (8) Valves 21.26 232 21.5 14256 4755 - -

(WO#35199-1)

* "BAD" Simply means tle piston ring is not functioning properly for whatever cause.

*

Drain From Bonnet to Sump.(With Block Valve)
4% Drain From Bonnet To Maln Steam. This Increases Piston Ring "Leak™ By .368 C'
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D et

PWR ATMOSPHERIC DUMP VALVES MGDIFIED DESIGN RESULTS

WORST CASE ANALYSBIS (4/17/89)

CUSTOMER_SITE UPGRADE PIILOT ONAX
PISTON I &S
PILOT | BONNET | ACTUATOR ACTJATOR | BONNET ACTUATOR'ACTUAT“R
cv P-PSIA| LOAD LBF| D~ -PSI P-PSIA! LOAD LBF 6 DP-PSI
——

A.P.S.-Pa’ o Ve:de 74 28 7628 5 79.2 | 11466 103
Unit 1,263 (12) Valves
(WO#21408~1,447) 1
L.P.& L.-Waterford 74 23 6504 58.6 60 9249 83
Unit 3 (2) Valves :
(WO#17285~11) -
S.C.E.-San Onofre 30.9 | 37.14 64137 57.8 118 10235 91.9
Unit 2&3 (4) Valves
(WO#18447~3) as | 31,43 | 36.62 6412 57.6 116.264 | 10144 91.1 -
Duke Power-Catawba(2) 30.9 | 45.7 SHA42 52.5 149 10679 95.9
Unit 142 (8) Valves "ha $9.3 6474 58.1 162.9 11316 101.6
(WO§18789-3) i :
C.P.& L.-Shearon Harrisi 29.4 48.9 s817 - 157 10740 -
Unit 1 (3) Valves
(WO§21739-1,2,344)
G.P.-Alvin Vogtle 29.4 48.9 5817 - 157 10740 -
Unit 1&2 (8) Valves ;
(WO§23468~1 Unit 1) :
(WO#23469~-1 Unit 2) :
FP.P.& L.-St. lLacie 22 51.% 4587 - 168 10041 -
Unit 2 (4) Valves i
(Wo§25589~1) %
H.L.& P-S.T.P. 29.4 52.3 6126 - 170 11394 . -
Unit 1&2 (2) Valves
“9435199-1)
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Drain Frox Bonnet To Atmos,
Prain Frou Bonnet To Hain Steam. This Increases

Piston Ring “Leak™ by .J68 C,,



Differences Between Plants
Valve jentatd Songs & Catevba inverted with drains
4 atior Palo Verde has seisnic, radistion,
3 elevated environment and age conditioning.
Others have seisnic
’ i [ rol Schematic Fa has twe s “ series.
Other have boosters
e T e Palo Verde B0 Sec.
aLaW 20 Sec.
Waterford 11 Sec.
Songs 10 Sec
Pla erat Fa erde and Songs idle until called
\ n ts perace.
Vs ford used for & to 5 start-up cycles
pe YyearT.




* SONGS

* CATAWEBA

* ST. LUCIE

* PALO VERDE

EXPERIENCE

1 Anomaly

2 Anomalies

1 Ancomaly

Unit One

Unit Three

1 valve slov to open

Piston ring upside dowm

Failed at 1130/1140 psi
OK at 1075 psi

Piston ring worn

Open torque switch tripping,
wié¢ siroke when torque bypass
switch dropped out

Only one confirmed failure to open

Three valvessere questioned
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Arizona Nuclear Power Project

SR A bl 6 PHOEN I ARZONA BROTE P04

192-00467-JGH/TDS/DAJ
April 17, 1989

U. S. Nuclear Regulatory Commission
NRC Document Control Desk
Washington, D.C. 20555

Dear Sirs:

Subject: Palo gorde Nuclear Generating Station (PVNGS)
unit
Docket No. STN 50-528 (License No. NPF-41)
Licensee Event Report B9-005-00

*“d

Attached please find Licensee Event Report (1FR) No, 89-005-00 prepared and
submitted pursvant to 10CrK50.73. In accordance with 10CFRS0.73(d), ve are
herewith forwarding a copy of the LER to the Regional Administrator of the
Region V office,

This report 1s also being submitted to include the information requested by
JOCFR2Y. In accordance with 10CFR21.21(b)(2), three copies three copies of
this\report are being provided to the Director, Office of Nuclear Reactor
Regulation,

If you have any questions, please contact T, D. Shriver, Compliance Manager at
(602) 393-2521.

Very truly yours,

e Lagrn—

Vice President
Nuclear Production

JGH/TDS/DAJ/kJ
Attachment

cc: D. B. Karner (a1l w/a)
. E. Van Brunt, Jr.

£. Murley (3 copies)

B. Martin

J. Polich

J. Davis
s

ecords Center

L. Miller {#4
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On April 12, 198% APS completed an evaluation of a deficienc
the manufacturer of the PYNGS Units 1, 2, and 3 Atmospheric
The ADV's are manufactured by Contro) Components Incorporated

(CC1). Based upon APS’ evaluation, it was determined that the deficiencies
CCl constituted a reporiable condition pursuant to 10CFR21 and
consequently JOCFR50.72 and 73.

On April 4, 1989, CCI notified APS that an evaluation had been performed and

that excessive internal valve leakage could result in the inability to

r manua\l{ operate the PVNGS ADV's5,
t of an internal piston ring which fails to seat.

Excessive leakage by the piston ring results in high internal pressures which

would preclude opening of the valve.

The cause of the excessive

A supplement to this report will be submitted to detai) the final corrective
actions develcped as a result of APS's ongoing investigation,

No previous similar events have been reported pursuant to J0CFR50.73.

5 fdentified by
ump Valves
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Because of the ADV problems encountered during the Unit 3 reactor
trip event, APS engineering pe.sonnel have been conducting an
extensive evaluation of the ADV design and operation. The original
equipment manufacturer, Contro)l Components Incorporated CClg. has
been assisting during the APS evaluation. On April 4, 1989 CCI
sent a letter to APS providing notification tiat a "potentia)
significant deficlency® existed with the ADV desigi. Following
receipt of this information, APS conducted an evaluation pursuant
to 10CFR2] to determine the reportability of the information
contained in the CCl notificatfon. Further information was
received from CCI on April 10, 1989 informing APS that local manua)
operation of the ADV's would not be possible 1f the deficient
condition were to occur,

On April 12, 199 | PVNGS Engineering completed the evalustion and
deteriined that *he deficiancy {dentifie’ by CC! ‘tituted
reportable condition.

The following discussion {s intended to assist the reader in
understanding the ADV's principle of operation. The disk stack
(Figure 1) permits changes in flow rate while 1imiting flow
velocity through the control element. The disk stack consists of a
number of disks into which labyrinth flow passages have been etched
to allra a fixed impedence. Impedence in the passages 1s developed
by a series of right-angle turns, with a specific number of turns
in eac. ..-age to limit the velosity to an acceptable leve),

Since . ch disk has a known flow capacity, flow through the control
element can be accurately measured and controlled. The position of
tne plug within the disk stack bore determines flow by exposing
more or fewer disk passages.

With the valve in the closed position, upstream pressure fills the
chamber above the plug by way of a controlled leak across the
piston ring. This provides a seating load equal to the inlet
pressure times the full area of the plug.

When a signal to open the valve is received, the actuator 1ifts the
stem, opening the pilot seat which results in the chamber pressure
above the plug equalizing with the downstream pressure., Upsiream
gressure acts upon the differential plug area and provides an axial
fasing force which causes the plug to remain on the main seat.

As the valve stem continues to move in the opening direction, the
pilot valve shoulder engages the plug to 1ift 1t off the main
seat, The axial biasing force causes these opposing faces to
remain in contact under all operating conditions,

When the plug 1s in the modulated mode, biasing force provided by
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percent smoothly and the actuator force required to move the
valve more than twice the expected force. Additional

. stroking consistently required excessive force to move the
valve. In order to identify the source of the excessive
resistance, the packing gland follower was loosened and
approximately 50 percent of the packin? was removed from the
valve, Retesting the valve showed a significant reduction in
the actuator force required to open the velve: however, it
was sti11 much higher than originally predicted. TYhe
actuator was decoupled from the valve. Stroking the actuator
alone required approximately twice the predicted force. When
the actuator was disassembled, an extra spring was found (two
springs are specified by CCI). This explained the excessive
force  quired to stroke the actuator,

ADV 16 and 162 wo.e 0Oth stroked and accuator forcas wi ¢
observed to be on the high end of the predicted range. Both
ADV's 184 and 185 experienced a reduction in the opening
force when the packing gland follower was loosened. During
disassembly of both ADV actuators, a third spring was
discovered to be improperly installed in both valves.

Summary

Durin? the testin? described above, APS determined that the
Unit ] ADV 184 malfunction caused excessive bonnet pressure
and, therefore, the force necessary to open the valve to
exceed the capability of the actuator when the valve was
being operated on the nitrogen gas supply. This discovery
led to the development of revised test instructions to be
performed on the ADV's in Units ] and 2. The purpose of the
procedure was to verify all the ADV's would operate on both
the non-Class JE Instrument Afr supply and the Class 1E
nitrogen gas supply. The valves were stroked using the
safety-grade nitrogen system and then repeating the test
using the Instrument Air (I1A) system, The IA system provides
additional force for opening the valve since 1t is maintained
at 110 psig while the nitrogen system pressure regulator
maintains pressure at 95 psig. An abnormally hi; bonnet
pressure was suspected of causing tre excessive force holding
valve ADV 184 closed. As a result, a bonnet pressure tap was
added and appropriate pressure measurements were taken.
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CCl believes that the cause of the valve being able to stroke
only to the pilot open position 1s excessive bonnet pressure
due to excessive piston ring Teakage. To investigate this

“hypothesis, CC1 fabricated a fixture in order to flow test
thz 12 inch piston ring. The flow test was conducted
utilizing afr at 1200 pst. CCI tested the design currently
installed at PYNGS for 100 open-shut cycles. During one of
the tests, excessive leakage resulting in high bonnet
pressure was observed. These tests were performed in late
1986 as a result of erratic performance observed on the
non-safet{ related valves at another nuclear facility. The
excessively leaking piston ring condition is random and
cannot be predicted.

i1

During Tu ther testing, CCl ntentionally placed a 0.010 inch
high Sput un the piston rir to simulate dirt, CCl then
measu. =d the leakage flow ciaificieny (uv). The measured Cv
corresponds to a leak which would be expected to result in
excessive bonnet pressure.

A second series of tests were performed by CCI to investigate
q potential problems in the pilot plu? area. CCI constructed

full size models of the existing pilot plug and also designed
a new pilot area. Both models were flow tested on a low
pressure air flow system to determine their Cv and develop
improvements to the design,

Prior to the malfunctions which occurred at PVNGS, CCI
installed pressure taps on numerous valves which had failed
to open at other facilities. The valves were always operable
after instrumentation was installed. Consequently, CCI did
not have any evidence that excessive bonnet pressure was the
cause of the fatlure. The test at PVNGS on SG-HV-184 s the
first valve fatlure during which representative pressure
measrements could be taken,

Mechanical binding due to thermal expansion mismatch, hoop
deflection gue to pressure, and flow and galling due to high
piston ring hub forces have also been postulated to be the
cause. However, many valves have been disassembled and
examined by CCI. No inordinate rubbing has been found and no
visible reason for binding has been observed. CCl has
performed thermal and stress calculations and did not find
any mismatch or fit problems.

2. Root Cause

CCl has over 200 similarly constructed valves in other
nuclear facilities which have been in service for the last
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several years. The *stuck at pilot open® problem has
occurred least often with 8 inch plug valves, and most often
with 12 inch plug valves. The sticking seems to be most

«1ikely when the valve is not stroked over a period of time,
Based upon previous CCl experience, when a valve exhibits the
problem observed at PYNGS, 1t has been discovered that
stroking the valve for 3 to 4 cycles "re-seats” the piston
ring and the valve operates properly.

The following root causes have been provided by CCl based on
their investigation of the ADV problems experienced at PVNGS.

a) Dirt or foreign materfal such as corrosion products
! (magnetite) 1s building up on sealing surfaces of the
Piston ring when the valve 1s clos . The piston ring
would not be energized due to eqr pressures on both
sides of the piston rln?. When ti piloc piuy s opened
durin? attempted operations, there 1s excessive piston
ring leakage since the contamination holds the xsston
ring off the sealing surfaces, Cycling of the ADV's
three (3) or four (4) times allows the contamination to
*wash” away and the piston ring seal operates properly.

b) There 1s a vertical clearance of approximately 0.005 inch
between the piston ring and the upper sealing surface.
CC1 believes that, when the pilot valve is opened, the
fluid rushing past this 0.005 inch upper clearance
results in a dynamic pressure holding the piston ring
down, away from its sealing surface. To address this
scenario, CC1 proposed *wave springs® which hold the
piston ring in contact with {ts upper sealing surface at
a1l times. There has been at least one instance of a
valve not opening as required with a wave spring
fnstalled to energize the piston ring.

¥, Failure mode, mechanism, and effect of each failed component, if
known: 5

The failure mode, mechanism, and effect of potential ADV failures
are discussed in Sections 1.0 and I1.

F. For failures of components with multiple functions, 11st of systems
or secondary functions that were also affected:

Not applicable - the ADV’'s do not have multiple functions.
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thrust when one side 1s fully pressurized and the othér side is
vented to atmosphere. The design relieving capability 1s 1.47 x
10£06 pounds-mass (1bm) per hour,

11, ASSESSMENT OF THE SAFETY CONSEQUENCES AND IMPLICATIONS OF THIS EVENT:

The ADV's are used to remove decay heat from the steam generator in the
event that the main condenser (SG) s unavailable for service for any
reason including a loss of ac power. The decay heat 1s dissipated by
venting steam to the atmosphere. In this way, the reactor coolant
system (RCS)(AB) can efther be maintained at hot standby conditions or
cooled down, The system instrumentation and controls for the

1 atmospheric dump valves are described below.

| lnit?it{nq Circuits and 'ogic

There are no automatic inftfating circuits for operation of
the atmospheric dump valves.

The atmospheric dumg valves are positioned manually by a
controller (manual loading station) from either the main
control room or the remote shutdown panel as part of the
capability for emergency shutdown from outside the contro)
room. Each valve has two separate permissive contro)
circuits., Valve position indication 1s provided at each
remote control station. A handwheel is also provided with
the atmospheric dump valve for local manua) operation,

Bypasses, Interlocks, and Sequencing

No bypasses, interlocks, or segquencing are provided for the
atmospheric dump valves.

’ Redundancy

Two (2) redundant, atmospheric dump valves are provided for
each steam gensrator,

The major accident scenarios which credit the use of the ADV's are:

. 6.3.3.4 - Post Loss of Coolant Accident (LOCA) Long Term
Cooling

- 15.1.4 - Inadvertent Opening of a Steam Generator Relief or
Safety Valve (MSSV)

- 15.3.1 - Tota) Loss of Reactor Coolant Flow
) 15.4.1 - Uncontrolled Control Element Assembly (AA)
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Withdrawal from a Subcritica) or Low Power Condition
’ 15.6.3 - Steam Generator Tube Rupture

In the event that all four (4) ADV’'s could not be opened upon demand
(due to a failure of the pneumatic actuators to provide sufficient
opening force by themselves as & result of the reported deficiency),
reactor decay heat will be removed through the Main Steam Safety Valves
(MSSV's). The M5SV's will open when pressure in the steam generator
reaches the pressure relief setpoints., Steam release will continue
until the pressure is reduced to the safety valve reset pressure. The
safety valves will continue to cycle in this manner as steam generator
pressure increases and decreases. The RCS will remain at hot standby
conditions during this pressure relief cv.iing. Hence, the RCS pressure
boundary integrity will be maintained .nd the safety analysis 111 bound
the consegJsences of the reported def.ciency.

APS has reviewed Chapters 6 and 15 o, *he Combustion Ehglneer1n?
Standard Safety Analysis Report (CESSAR) and the PVNGS Updated Fina)
Safety Analysis Report (UFSAR) and determined that the earliest the
ADV's are required for any of the accident scenarios 1s 30 minutes from
the onset of the particular accident. In these scenarios, the ADV's are
used to cooldown the plant in the event of a loss of offsite power
coincident with the particular accident. APS has reviewed the Chapter
15 CESSAR events and has found several instances wherein manua)
operation of the ADV's 15 credited. However, 1t should be noted that
the safety analyses do not make a distinction between "remote manual® or
*local manual® operation of the ADV’'s. APS considers that re-ote or
Tocal manua) operation of the ADV's are equ|11g valid methods of
performing the manual operation discussed in the safety analyses.

APS was informed by the valve manufacturer on April 10, 1989 that
neither the pneumatic actuator nor handwhee)l alone can produce
sufficient force to open the valve for valve inlet pressures of 1150
psia and the worst case piston ring seal leakage is assumrd, However,
CCl has indice.eu thal 97 the pneumatic actuator 1s given a signal to
open (remote manual operation) and the handwheel (local maiiial
operation) s used to open the valve in conjunction with the pneund.ic
actuator, the combination will provide sufficient opening force to open
the valve even with the valve inlet pressure equal to the lowest set
MSSV plus accumulation (approximately 1302 psia) and worst case piston
ring seal leakage assumed. Although the procedures are in place for
remote or loca) operation of the ADV's, no procedures were in place for
the combined remote/local operation of the valve at the time the ADV
failed to open remotely at PVNGS. Hence, credit is not taken for the
combined remote/local manual operation from a JOCFR2] reportability
standpoint.

The loss of the remote and local manua) operation (no credit taken for
the combined remote/local operation) of the ADV's will not allow the
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successful completion of recovery operations from postulated accidents
for entry to shutdown cooling conditions (350 degrees F).

Based on the above, the fatlure of a1l 4 ADV's to open due to a faflure
of their pneumatic actuators and handwheel assemblies has been
determined to be safety significant. Loss of the remote and loca)
operation of the ADV's adversely affects the ability of the plant to
achieve or maintain safe shutdown conditions,

The consequences of the rcgorted doficienc{ (Toss of both remote and
loca) valve operation) will result in the loss of the safety function
(1.e., decay heat removal) of the ADV's to the extent credited in the
safety analyses presented in Chapter 6 and 15 of the UFSAR/CESSAR.

111. CORRECTIVE ACTIONS:

This section contains the information requested by 10CFINZ] concerning
the corrective action which has been, 1s being, and will be taken; the
orgenizations responsible for the corrective action; and the length of
time for accomplishing the corrective action,

A. Immediate:

PVNGS initiated an extensive investigation of the ADV
malfunctions, As a result of APS concerns regarding the
operability of the ADV's, Palo Verde Unit 1 remained shutdown
following a reactor trip on March §, 1989. Palo Verde Unit 2 was
shutdown on March 15, 1989, Palo Verde Unit 3 remained shutdown
and began a refueling outage on March B, 1989,

In order to ensure the ¢:ntinued operability of the Unit 2 ADV's,
APS has fnstalled ihe cipability to determine bonnet pressure.

This will enable the detection of excessive piston ring leakage.
APS 15 developing administrative controls for perfodically
monitoring for excessive qistnn rina leakage in the Unit 2 ADV':.
1f excessive piston ring leakage is determined to exist during ine
periodic monitoring, the ADV(sg will be declared inoperable. These
administrative controls will be in place and implemented prior to
restarting Unit 2.

E. Action to Prevent Recurrence:

CC1 has provided the following recommendations to eliminate the
valve deficiency.

- Increase the pilot valve capacity. This requires rework of
the plug to enlar?e the pilot flow area and a new stem to
seal the pilot valve when closed.

: Use two piece wedge style piston ring to ensure a good
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seal. CCl tested a two plece piston ring manufactured by
Dover Corporation. This piston ring provided the lowest and
~most consistent Cv of the alternative piston ring designs.

APS ‘¢ preparing site modifications to incorporate these CCI
recommendations and expects to instal) these modifications prior to
the completion of the next refueling outages for each Unit. APS 1s
also trending ADV performance by 1nst1tut1n? 2 periodic stroktn?
program for the ADV's. CCl believes there s evidence that cycling
of the valve reduces the probabilit{ of the excessive piston ring
Teakage that causes the valves’ faflure to open (1.e., excessive
valve bonnet presSureA. Previous experience with CC1 valves
supports onorgtzing the piston ring regularly to improve its
effectivengss. APS 1s continuing to evaluate potential corrective
actions for the ADV problems. Based upon the evaluation, APS will
develop final corrective actions. A supplement to this report will
be submitted to describe the final corrective actions. The
development of final corrective actions {s expected to be completed
by May 15, 1989 and the supplement submitted by June 15, 1989.

PRLVIOUS SIMILAR EVENTS:

There have been no previous similar events reported pursuant to
INCFRS0.73. e A :
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