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During surveillance testing, with the reactor shutdown and depressurized,
several refueling penetrations on the top head of the Prestressed Concrete
Reactor Vessel (PCRV) were discovered to have blockage in their pressurization
supply lines. Pressurization of PCRV penetrations with purified helium is
provided above 100 psia reactor pressure to ensure that any primary or
secondary boundary leakage is purified helium, and to maintain continuous
closure leakage / integrity monitoring. This function is required for each
penetration by LCO's 4.2.7 and 4.2.9.

The experienced blockage is believed to have been caused by moisture induced
corrosion of the carbon steel supply piping and penetration liner.

Specifically the blockage is believed to have occurred due to local attack or
debris accumulation at the 1/8 inch orifice in the penetration liner.
Investigations are continuing to determine the extent and severity of system

,

| and penetration corrosion. Although the recent penetration moisture ingress,
discovered following the June 23rd. transient (LER 84-008), is the likely
instigator of this condition, the time of occurrence has not been determined.

This event is being reported as a condition which could have prevented the l

fulfillment of a safety function designed to control and monitor the release
of radioactive primary coolant, as defined by 10 CFR 50.73(a)(2)(v).
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The Fort St. Vrain reacter vessei prt=ar/ ccolant b:undary censists of an
esse tially leai tight, centinu:.s 3/4 inch inici carten steel liner. The
seccndary boundary is c eposed of 15 ft. (n::inally) cf prestressed cen: rete
excect for the varicus e:uipant, instru ent, and access penetratices. These
p:-netrations have carcen steel liners varyin; bet.een 1/2 to 2 inches in
thickness, and are either welded directly :: the prirary liner er sealed by
gasketed joints 10 raintain the centinuity of the prinary coolant tcundary
(Figure 1). The everall FCRV # sign has been evaluated :: result in an
exceedingly ice prcbability of gross rupture er significant leaiage throu;heut
its design life.

The FCRV penetratices hr.v e designated prirary and secondar/ Cicsures
(bcundaries) designed in ace.c-dar.:e with the A5ME, Se:tien III, Class A and 3
Ccdes, respectively. Their design pressure is E25 psig (:eference Fressure)
which is greater than the highest credible accidental pressure (F512
Sectica 14.5).

Overall tenitoring cf the prf ari ccclant pressure bounda y fer significant
leakage is p-cvided by r:.diatic: =cnitors in the rea:ter building exhaust
systs:. Additienally, the FGY penetratics intarspa:es are ncrrally
=aintained pressurized sligh9y ancve prica y coclant pressure with purified
helius frc the heliu: pur"ficatien syste:. The penetratica pressurl:aticn
fue: tion ensures that any primary or secondary closure leakage is purified
helic: and any aincr:al flew is cenitored and alarred by app-cpriate
instrcentation.

Aerv nn5r.c...n u.reu

Cn May 3, 1955, with the reacter shut d:wn for referbishnant of centrol red
drive cc::penents, it was deterrined that several of the thirty-seven refuelic;
penetraticn pressurization supply lines contained significant blecia;e. This
conditien was discovered during su veillance testir; cc che:L the ;rizary and
secondary closure leakage witnin the refueling penetratices fcileving recent
wert en the centrol rod drive and crifice asserblies (LER 52-005). Ine
identified ble:Lage was subsequently cleared folieving ;ressurizatics testin;
and all thirty-seven penetratien and pressurizatien su: ply lines were verified
cperable. Fenetratien pressurizatien is required curing pr.er cperatien in
accc-dance w-Ith LCO 4.2.7 to ensure that penetraticn prisary er seccndary
boundary leakage is purified helius, and also to previde for continucus
leatage nenitering through fles nenitcring linits in atterdance with
LCO 4.2.9. .

e
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ANALYSIS:

The integrity of the primary coolart boundary is maintained by the PCRV liner,
which was designed for greater than the maximum credible pressure and
originally tested to 1.15 times this pressure (970 psig). The PCRV concrete,
along with the individual penetrations, form the independent secondary
closures, which were also designed for 845 psig (RP) and analyzed not to
exceed 90% of their material minimum yield strength at a differential pressure
across the primary closure of 2.1 times RP.

In the incredible event of penetration primary closure failure, the
penetrations are designed with limit stops to limit the ejection force on the
secondary closures. In the incredible event of a refueling penetration
primary and secondary closure simultaneous failure, cverlapping hexagonal
hold-down plates, bolted to the adjacent secondary closures, would prevent
ejection of the control rod drive and orifice assembly and limit the primary
coolant leakage area (FSAR Section 5.8). The worst case penetration failure
involving an essentially instantaneous depressurization of the total primary
coolant inventory in the PCRV through the lower access penetration has also
been evaluated and would result in off-site doses at least an order of
magnitude less than 10 CFR 100 limits (FSAR Section 14.11).

Specifically, the thirty-seven refueling penetrations in the top head of the
PCRV provide access for removal and replacement of fuel and reflector
elements. Typical penetration arrangement is shown in Figure 2 and
pressurization line details shown in Figure 3.

The helium penetration pressurization system provides two safety functions:
1) it ensures that primary and secondary closure leakage is purified helium,
and 2) provides continuous monitoring of primary and secondary boundary
integrity or leakage. Five refueling penetrations were found to have
significant blockage which would have degraded or possibly prevented
interspace pressurization at normal operating pressures (710 psia nominally).
Although the pressurization function has no direct affect on the integrity of
the primary or secondary closures, nor on their bounding accident
probabilities or consequences, non pressurized penetrations could allow
limited primary coolant leakage during normal operation. Primary and
secondary leakage is allowable but limited through LCO 4.2.9, and seal leakage
is regularly measured to be within acceptance criteria. Although allowable
and possible with depressurized penetrations, leakage would still be detected
by the primary monitoring system consisting of normal, backup, and emergency
radiation monitors in the reactor building exhaust system. Primary and
secondary closure leakage was verified within acceptable limits following the
functional testing to clear the pressurization supply lines.
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K:n pressurized ;eretrati: s c:21d also disable the scrit: ring fc :ti . Re
:: ite-ir; f. : tic: of the ;eretrati:= pressurizati:n system is used to er.5 ere
Rat a significant in:rease in clesure leah;e is sense: a-d ala-red 50 that
c:rre: f.e acties ray be takes if re:uired. The piping s;;;1y : a failed
ciesure is ast::atically isolated and an ala-n initiated if ee ;rcssurizati:
systes gas fic excee:s 275 its./hr. Te serify prin2 y ard sa---^ y cles;re

| integrity, systen leauge is dete- fred :::e ;er cut-ter er feile.-irg a:
tractici:ated ala-a s re ; ired by Technical 5;s:1ficatic 5;rveillatte'

re;; ire:ent, SR 5.2.If a. Alth:2;h this test cres :: irdividually che:L each
;eretrati:n, significan*; systes bl clase wculd te cetected. 2;ain, *dere is
== cret!ble rechanisa for causing si; ificant ;-irary c1:sure leala;e er
fa11cre.

Instartare:us failure of the prirary clesure c-der de;ressurized icterspace

.

c: ditices has teen specifically evaluated ::: ltdir; dat de se: rc2ry
| clescre .euld r. t fail at internal cavity pressures less than IE90 psi (F5AE

| Sectic 5.3).
i
1

r: . . .) , . s n. , * i.e a *."al s *. y-". #.1 a- e '. * %~ . dis se.eu. .- d i. *.'~- . w a s. d
. -. . - - .~

nistral, as c: abacr:21 cc-ditices were detected by be reacter teildi ;

| exhaust radiatics actit:rs. Recurrence of this cceditics All be ;reiested by
! the festaliatic cf reisture aceiters and L :ctest ; cts I: the ass:ciated

| purified hellu2 headers and pre- ;erati nal s veillance testic; cf ircividual
penetratf er pressurizattes se;;1y lines.

'

,

I

| CAUSE:
!
,

The ex;erienced ;eretratica ;ressurizatice line blectage is belf e.ed ,e te

reisture induced corresics Of the c4-te: steel conterests, certertratec
| specift: ally at de crifice ferred by the 3/4 iten s;;;iy lire and d e

1/3 inch liter inlet pa e way.

Feistu e it;-ess into the penetratica pressurizatics s:;;1y pipie; eas
dise:vered foll: wing the rea:: r s hutde'.: : Jee 23, 1914 (LER EI-CCE).
Investigaticas have detemited eat the "A" celius circulater ;ere ratie: had
becore flecded as a resalt Of a bearing water leat resulting it car y:ver tc
the penetratics pres sert ratiet su:;1y systen. As all pe etratic:s a-e
pressurized by a ce men header, the ;cteettal exists := affe: all

penetratices. 5:.isetuent investigatices have dete-mined that de existieg
peeetratics su:;1y line roisture =ctitors had failed to cetect this c::ditic:
d;e to cerr:ded te-nir-als and wiring.

The cause cf the leat in the bearts; water s;;;1y pipieg has been identified
as cue to a belt fallere cm the circulater inlet flarge witht: the ;e etratics
(Figures 4 and 5). The bolt failure was aralyzed by GA Te t clegies and

deterstred due to a rar facturi:3 defect in the telt raterial.

en
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Investigations to determine the duration of supply line blockage are not
conclusive at this time, however, the recent moisture ingress is believed to
be the major contributor. Individual refueling penetration seal leakage is
tested regularly following any maintenance involving disturbance of the
primary closure seal. Region 18, which was one of the most significantly

ebruary of 1984 and it's primary sealblocked penetrations, was refueled in C

verified acceptable through penetration pressurization supply testing.
Therefore, it appears that the blockage occurred some time following reactor
startup in May of 1984. Moisture breakthrough from the helium purification
train is also a postulated source of ingress during prolonged periods of PCRV
moisture removal (Figure 6).

CORRECTIVE ACTIONS:

All refueling penetration pressurization supply lines were cleared of blockage
and proven operational through subsequent testing.

Individual refueling penetration pressurization capability will be reverified
following the continuing helium purification system modifications and testing
prior to plant startup.

Future moisture ingress of the penetration pressurization supply lines will be
detected and alarmed with newly installed moisture monitoring equipment and
knock-out pots in associated helium supply headers (see P-85032, dated January
30,1985).

The extent and location of pressurization supply line corrosion will be
specifically investigated and further corrective action taken if necessary.
Futher corrective action is not anticipated, since further moisture ingress
would be detected and significant contamination corrected if necessary.

The penetration pressurization supply lines for all related PCRV penetrations
will be verified operational as part of the continuing investigations.

There are two reports relative to this event, LER 84-008 and LER 84-012.

.
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Mark 6/ Jcfseph
Technical Services Engineer
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Jim Eggebrot44
Technical Services Engineering Supervisor

Licensing Review By:

1

(lw Stamw o
Jim Graml

Nuclear Licensing-Oper ti ns Supervisor

[
C. H. Fuller

Station Manager

/ /
7 J. W. Gahm

Manager, Nuclear Production

t
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16805 WCR 19 1/2, Platteville, Colorado 80651

June 3, 1985
Fort St. Vrain
Unit No. 1
P-85188

r B @ M DMFn NRegional Administrator p 1
Region IV !

'

K , Jy 101985 3
O. S. Nuclear Regulatory Commission i

611 Ryan Plaza Drive, Suite 1000 1\ i g,,Arlington, TX 76011 {dLI
|

Attn: Mr. E. H. Johnson

Docket No. 50-267

SUBJECT: Licensee Event Report |
85-007, Final Report

REFERENCE: Facility Operating
License No. DPR-34

Dear Mr. Johnson:

Enclosed please find a copy of Licensee Event Report
No. 50-267/85-007, Final, submitted per the require :ents of
10 CFR 50.73(a)(2)(v).

Sincerely,

// h/
J. Gahm.

Manager, Nuclear Production

Enclosure

cc: Director, MIPC
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