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Supplement: Complete Revision

TDENTIFICATION OF
OCCURRENCE :

On November 15, 16, and 22, 1977, the reactor was operated with an average
core outlet temperature greater than 1,200°F and the sum of water, carbon
monoxide, and carbon dioxide primary coolant impurities in excess of 10 ppm
by volume.

This resulted in operation under a degraded mode permitted by LCO 4.2.10 and
is reportable per Fort St. Vrain Technical Specificatiom AC 7.5.2(b)2.

EVENT
DESCRIPTION:

Between 1025 hours on November 15, 1977, and 1300 hours on November 16, 1977,
and between 0445 hours on November 22, 1977, and 1400 hours on November 24,
1977, the reactor average core outlet temperature exceeded 1,200°F as the
result of power operation. During these times the chemical impurity concen-
trations in the primary coolant for the sum of water, carbor monoxide, and
carbon dioxide exceeded 10 ppm (by volume), which is a degraded mode of opera-
tion permitted by LCO 4.2.10.

- CAUSE

DESCRIPTION:

1. Event of November 15/16. 1977

On November 8, 1977, the primary coolant system was being depressurized.
When the pressure reached 100 psia, preparations were begun to supply helium
circulator buffer helium makeup from the helium storage system. Figure 1
shows the arrangement of both normal and alternate buffer helium makeup.

During normal operation buffer helium makeup is supplied from the purified
helium header. Isolation valve HV-2366~1 is open and HV-2366~2 is closed.
Bypass valves V-23220 and V-2322]1 are alsc closed. Pressure differential
transmitter PDT-2367 senses the difference between the buffer helium makeup

pressure and reactor primary coolant pressure and outputs a signal proportional

to this difference to PDC-2367. Pressure differential ccntroller PDC-2367
is set to maintain 4 to 5 pounds by opening or closing PDV-2367-1 and PDV-

2367-2 as required, although caly PDV-2367-1 is actually controlling pressure
and thereby flow.
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CAUSE
DESCRIPTION (continued):

1. Rvent of Novesber 15/16. 1977 (continusd) - + »

During operation to depressurize the reactor and primary coolant pressure
is reduced to 75 psia, the purified helium compressors which supply the
purified helium header, wust be taken out of service and buffer helium
makeup supplied from the high pressure helium supply tank.

During operation with buffer helium makeup supplied from the high pressure
helium supply, HV-2366-1 is closed and HV-2366-2 is opened. V-23220 and
V-23221 remain closed. Control of helium supply is by means of PV-2456 and
pressure indicating controller PIC-2456 with V-2454 closed and V-24122,
V-24121, and V-2475 closed. Pressure indicating controller PIC-2456 is set
to control the high pressure helium, which can be as high as 1,100 psig, to
88 psig in order to provide sufficient pressure for buffer helium makeup.

During a depressurization of the primary coolant, at 100 psia V-2454 is closed
and V-23224 is opened. At 75 psia, HV-2366-1 is closed and HV-2366-2 is
opened. On November 8, 1977, the operator omitted the closing of V-2454

so that when HV-2366-2 was opened high pressure helium was supplied to

the buffer helium system before PDC-2367 could close and maintain the

desired 4 to 5 pound differential. The sudden surge of buffer helium

caused 1b and 1D helium circulators to *rip and inject water into the

primary coonlant from the bearing water system.

The peak primary coolant moisture level caused by this event was 790 ppmv.

By 2000 hours on November 11, 1977, the moisture had been reduced by the

purification system to 28 ppmv, when heat up of the reactor began. During

heat up, moisturc trapped in the thermal barrier and core and reflector

graphite outgassed into the primary coolant as reactor temperature was

; increased. With average core outlet temperature of 929°F, a maximum mois-

} ' ture concentration of 67 ppmv was reached at 0000 hours on November 13,

t 1977, and the sum of water, carbon monoxide, and carbon dioxide, 71.1 ppmv.

i After this time, the total oxidant concentration was reduced by the purifi-
cation system and to a small extent, by chemical reaction with hot graphite.
By 1000 hours on November 15, 1977, the moisture concentration had decreased

! to 4 ppmv while the sum of the oxidants was 12.2 ppumv.

Since LCO 4.2.190 allows operation at 100 ppuv for up to 10 days and the

total contaminant level showed a downward trend, it was decided to con-

i tinue the reactor power escallation to 50% with total oxidant levels in

: excess of 10 ppmv. The increase in primary coolant temperature caused

additional outgassing which reached a maximum of 17.4 ppmv total oxidants

at 0200 hours on November 16, 1977, at an average core outlet temperature

of 1,241°F.

The downward trend in contaminent level was re-established and total oxi-
! dants decreased to 16.3 ppmv by 1200 hours on November 16, 1977.
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CAUSE
DESCRIPTION (continued):

1. Event of Novemher 15/16, 1977 (continued)
As the result of a surveillance test problem, it was decided to reduce
reactor power which resulted in the average core outlet temperature being
reduced below 1,200°F and return to compliance with LCO 4.2.10.

2, Event of November 22, 1977

On November 20, 1977, the liquid nitrogen system was in an abnormal condi-
tion because all four nitrogen recondensers were out of service for main-
tenance,

The 1iquid nitrogen system provides refrigeration for the low temperature
equipment of the helium purification system and for the moisture monitors.
Liquid nitrogen is vaporized by heat exchange with the helium purification
system and the nitrogen supply tanks for the moisture monitors, and the
vapor liquified by the recondensers for recycle.

Figure 2 is a simplified diagram of the nitrogea system. During normal
operation, nitrogen vapor with entrained liquid nitrogen from low temp-
erature adsorbers of the helium purification system, flows to the liquid
nitrogen surge tank, where liquid is seperated from vapor. The liquid
is returned to the low temperature equipment by gravity. The vapor, in-
cluding vapor from the moisture monitor nitrogen supply tanks, is recon-
densed by the nitrogen recondensers. The liqufd formed flows by gravity
back to the low temperature absorber, moisture monitor supply tanks, and
the surge tank.

With no recondenseis operable, all vapor produced by the system is vented
to atmosphere and the liquid inventory of the system is maintained by
makeup to the s:orage tank from a t:mporary storage tank located outside
the reactor building. Makeup to the surge tank, required to supply the
moisture menitor supply tanks, is from the storage tank via the low temp-
erature adsorbers.

Referring to Figure 2, the normal valve lineup and the lineup in use on
November 20, 1977, are listed below:

Valve Normal Position Position on November 20, 1977
1 Closed Open

2 Open Open

3 Closed Closed
4 * Closed Closed
5 Closed , Open*-
6 Open Open

7 Closed Closed
8 * Closed Closed
9 Open Open .
10 Closed QOlosed
11 Open - Open
12 - 15 Open Open
16 - 23 Open Closed

* Valves (4) and (8) are small bypass valves used during cooldown. rg
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CAUSE
DESCRIPTION (continued):

2,

Event of November 22, 1977 (continued)

On November 20, 1977, when the surge tank had been filled with 1iquid
nitrogen from the storage tank the operator closed valve « A few
minutes later a second operator noticing the high level in the surge
tank and being aware of the abnormal valve lineup used to fill the surge
tank, closed valve . With both sources of liquid nitrogen isolated,
the low temperature adsorber began to warm up. When the operator realized
that the low temperature adsorber cooling was shut off, he opened valve
@ and re-established cooling.

During the time the liquid nitrogen flow was interrupted, the low temperature
adsorber temperature increase released some of the gaseous impurities pre~
viously removed from the nrimary coolant. As a result, a small quantity of
the oxidants trapped in the low temperature adsorber were released to the
primery coolant system, causing an increase of total oxidant concentration
to 50 ppmv. As soon as cooling was re-established an immediate downward
trend in primary coolant total oxidants was noted. On November 22, 1977,
the total oxidant level had reached 11.3 ppmv and it was decided to proceed
with the power escallation. The power escallation resulted in an average
core outlet temperature exceeding 1,200°F, and an increased oxidant level
to 14 ppmv due to some additional graphite outgassing. A downward trend
was re-established by the helium purification system and total contaminents
remained below 10 ppmv after November 24, 1977.

CORRECTIVE
ACTION:

1.

2.

Event of November 15/16, 1977

The error in valve operation of November 8, 1977, was discussed with the
operator involved and all Reactor Operators were directed to reviéw the
applicable procedures.

Event of November 22, 1977

Total primary coolant oxidants were reduced by the helium purification
system to below 10 ppmv following return of liquid nitrogen cooling to

the low temperature adsorber., The error in operation of November 22, 1977,
was discussed with the operator involved.

No further corrective action is planned or required.
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