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BACKGROUND :

The buffer n-lium system consists of two eparate and independent loops with
each loop serving two helium circulators in a primary coolant loop. Buffer
helium 1is supplied to the buffer seals of each circulator at a design flow
rate of 7.4 acfm. The independent circulator buffer helium control system
maintains the helium water drain pressure such that approximately half of the
buffer helium supply flow is directed upward into the primary coolant system
and the other half is directed through the helium/water drain.

The differential pressure between the buffer supply line and the mid=buffer is
monitored to detect an imbalance in buffer mid-buffer pressures that would
indicate either bearing water Jleakage up the circulator shaft or primary
coolant leakage down the circulator shaft (seé Figure 1).

EVENT DESCRIPTION:

On January 13, 1986, the reactor was shutdown with all thirty-seven control
rods fully inserted into the core and their power supply breakers open. The
reactor core was pressurized to approximately 160 psia with an average fuel
temperature of approximately 130°F. "“A", "C", and "D" helium circulators were
operating on their pelton drives via emergency condensate to provide primary
coolant circulation.

At approximately 0205 hours, "D" circulator was shutdown and its auxiliaries
were fsolated to allow Ervironmental! Qualification work. With "D" circulator
shutdown and "C" circulator operating, contrul room operators discovered
erratic buffer seal indications on "C" circulator. At 0327 hours, a decision
was made to shutdown "C" circulator and restart "D" circulator. After
returning "D" circulator to service, "A" and "D" circulators were operated for
approximately one hour while "C" circulator remained shutdown. At 0430 hours,
auxiliaries were re-established on "C" circulator. After verifying normal
buffer mid-buffer indication, "C" circulator was prepared for restart. At
0450 hours, immediately after releasing the "C" circulator brake and seal, "C"
circulator buffer indication went high, tripping the circulator.

At 0910 hours, the "C" circulator buffer sense 1ines were blown down with
clean helium to remove any moisture that may have entered the lines.
Approximately one quart of water was removed. At 0913 hours, "C" circulator
was restarted and functioned normally.

This single circulator trip actuation functioned as designed with no effect on
the operating circulators.
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ANALYSIS:

As each circulator's auxiliary system controls operate independently of the
other circulators', the buffer mid-buffer trip of "C" helium circulator had no
effect on the operation of "A" and "D" circulators. In addition, with the
redundancy provided by four helium circulators, it 1is considered incredible
per FSAR Section 14.4.1 that all four helium circulators would become
inoperable simultaneously.

This single circulator trip actuation provided "C" circulator protection as
designed. There were no affects on the health and safety of the public.

Similar incidents were reported in Licensee Event Report 85-026.

CAUSE DESCRIPTION:

Recently, it was discoverad that "D" circulator's helium/water drain isnlation
valves leak by the seat, as reported in LER 85-026. With "D" circulator
shutdown and its auxiliaries isolated, these leaking valves allowed a reverse
flow from the Loop Il high pressure separator drain lines, through the "D
circulato- high pressure separator, and into the "D" circulator helium/water
drain cavity (see Figure 2). This reverse flow resuited from the differential
pressure between the Loop II high pressure separator drain lines and the "D"
circulator bearing water cavity. With "D" circulator shutdown and its
auxiliaries isolated, the circulator bearing water cavity pressure fell to
épproximately atmospheric while "C" circulator's helum/water drain 1line
functioned at approximately reactor pressure.

Since the "C" and "D" circulator high pressure separator drain lines join
before entering the Loop II surge tank (see Figure 2), reverse flow through
"D" circulator's high pressure separator drain line affected drain flow from
the "C" circulator high pressure separator. This in turn affected “C"
circulator helium/water drain flow and hence its buffer mid-buffer balance as
evidenced by the erratic buffer mid-buffer indication. This buffer mid-buffer
imbalance resulted in water entering the buffer mid-buffer sense lines. At
0450 hours, while attempting to return "C" circulator to service, it is
believed that the small buffer seal pressure transient caused by releasing the
seal, combined with the existing water in the buffer mid-buffer sense 1lines

caused the high buffer mid-buffer condition and subsequently the circulator
trip.

CORRECTIVE ACTION:

“C" circulator's buffer mid-buffer sense lines were "blown down" with clean
helium. Approximately one quart of water was removed from the lines.

The leaking helium/water drain isolation valves on "D" circulator will be
repaired.

NRC FORM J65A
98



- -

WO Sorm MOA

US NUCLEAR RIGULATORY COMMILEION
e LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OMB NO 3150-0104
EXPIRES B/01 8%
FACILITY NaME ) DOCKET NUL wtA (2) LER NUMBER (8} PAGE (B
I M el I S
Fort St. Vrain, Unit No. 1 _
0o sjojojo}216|7/816|—{0j0l3[=l0l0]0l4[°Fl0 |7

TEXT (¥ mare apece 8 eouwed, use 8ocvunel NEC Form i3 (1)

Check valves will be installed .on each of the four helium circulator high
pressure separator drain lines (see Figure ?2),
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February 12, 1986
Fort St. Vrain
Unit No. 1
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U.S. Nuclear Regulatory Commission

|
i
Document Control Desk i
Washington, D.C. 20555 i

Docket No. 50-267 |
\

SUBJECT: Licensee Event Report |
86-003, Final Report |

REFERENCE: Facility Operating |
License No. DPR-34

Gentlemen:
Enclosed please find a copy of Licensee Event R:port
No. 50-267/86-003, Final, submitted per the requirementr of
10 CFR 50.73(a)(2)(iv).

|

|

|
Sincerely,

|

|

|

/o
A4 an™
./ Manager, Nuclear Production ‘
Enclosure |
|
cc: Regional Administrator, Region IV
Attn.: Mr. E. H. Johnson, Chief
Reactor Projects Branch
cc: Director of Nuclear Reactor Regulation
Attn.: Mr. H. N. Berkow, Project Director
Standardization and Special
Project Directorate i
cc: Director, MIPC
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