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REACTOR COOLANT STRATIFICATION RESULTS
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Gentlemen:

In accordance with the requirements of 10 CFR 50.73(a)(2)(i), Georgia
Power Company is submitting the enclosed Licensee Event Report concerning
thermal stratification in the reactor coolant which resulted in a condition
prohibited by the Technical Specifications. This event occurred at
Plant Hatch - Unit 1.

Sincerely,

@ 2—*/1-—.66}' Ly
;/b. T. Beckham, Jf.

JKE/cr

Enclosure: LER 50-321/1992-023

cc:  Georgia Power Company
Mr. H. L. sumner, General Manager - Nuclear Plant
NORMS

U.5. Nuclear Regulatory Commission, Washington, D.C.
Mr. K. Jabbour, Licensing Project Manager - Hatch

Mr. 5. D, Ebneter, Regional Administrator
Mr. L. D. Wert, Senior Resident Inspector - Hatch
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REACTOR COOLANT STPATIFICATION RESULTS IN A CONDITION PROHIBITED BY THE TECHNICAL SPECIFICATIONS
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ABSTRACT (18)

On 8/27/92, at 0222 CDT, Unit 1 scrammed and the Group 1 Primary Containmeni
Isclation System (PCIS) valves closed on a Main Steam Line high radiation signal
as a result of organic intrusion, This event was reported in LER 50-321/92.21.
During recovery from the scram transient and as a result of a lack of forced
circulation, the treactor coolant became thermally stratified in the vessel

That is, rvelatively cold makeup water settled to the bottom head region of the
reactor vessel while the upper region remained at saturatiof temperature. At
0430 CDT, licensed personnel noted that the vessel bottom head metal temperature
was less than that allowed by Unit 1 Technical Specifications figuie 3.6-2. Due
to a procedure error, personnel were led to monitor the vessel metal vemperature
at & point above the bottom head region, which was not limiting. At
approximately 1000 CDT, an orderly cooldown and vessel pressure reduction were
commenced. At 0140 CDT, on £/28/92, due to the pressure veduction, the reactor
vessel metal temperature was back within the pressure/temperaturs iimits of
tigure 3.6-2. An 0512 CDT, on 8/28/92, with the reactor pressure at
approximately 100 pgig and the reasctor covolant still strarvified, one Residual
Heat Removal (RHR} system pump was started in the Shutdown Cooling (SDC) mode to
continue the cooldow which began earlier., When the system was placed in the
SPC mode, velatively ¢ coglant was transferved into the vessel bottom head
areux resulting in the vessel bottom head drain temperature increasing at a rate
greater chan the Unit 1 Technical Specifications limit of 100 deprees Fahrenheit
par hour The cause of thege events was stratification of the reactor coeolant
within the reactor vessel A contribnting Iu,Lox was @& less than adeguate
proceduse. Correciive actions include revising procedures and training.
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PLANT AN SYSTEM IDENTIFICATION

General Electriec - Boiling Water Reactor
Energy Industry Identification System codes are identified in the text as (EIIS
Co'e XX).

DESCRTPTION OF EVENT

On 8/27/92, at 0222 COT, Unit 1 scrammed and the Group 1 Primary Containment
Isolation System (PCIS, EIIS Code JM) valves closed on 4 Main Steam Line high
radiation signal as a result of organic intrusion. This event was reported in
LER 50-321/9.-21. The Grouy 1 isolation resulted iu closure of the Main Steam
Iselation Valves (MS1Vs) .. ating the reactor vessel from the Main Condenser
(ET1S Code SG) Imnediately foilowing the scram, the Recirculation (E118 Code
AD) system pumps tripped as designed on low reactor water level. Reactor water
level was initlally restored using the Peactor Feedwater (E1IS Code SK) system
pumps and the Reaccor Core Isolation Cooling (RCIC, EI1S Code BN, system.
feveral minutes Into the event, Reactor Feedwater system flow was no longer
available as steam is not available to the Feedwater pump turbines with the
MSIVs closed. At this poirt, the RCIC system was primarily controlling reactor
water level ., he Reacter Water Cleanup (RWEU, EITS Code XX) system had been
manually isolated prior to the scram in order to purform surveillance procedure
A78V-G3'-002-18, "RWCU Differential Flow Instrument ¥T&C.“

With both Reclrculation pumps tripped, forced circulation of the resctor coolant
was no longer in effect. Add!/tionally, relatively cold water was being added to
the reactor vessel via the RCIC system and the Control Rod Drive {CRD, EIIS Coqe
AA) system. (The CRD system continuously provides makeup to the vessel bottom
head region ag control rod drive cocling water.) Due to thesa factors, reactor
coalant bepan to undergo thermal stratification rrsulting in lower reactor
coolant temperatures in the vesscl bottom head region. Without the RWCU system
in service, per the Recirculation system operuting procedure, the Recirculation
pumps could rot be restarted. Conseguently, forced circulatien of the reactor
goolant could not be re-established and the stratification could not be
mitigated

Following the scram, licensed personnel began monitoring the cooldown of the
reactor vessel as required by procedure 34QC0-0P5-013-18, "Normal Plant
Shutdown." Ter the procedure, the reactor pressure and vessel metal temperature
are checked every 30 minutes ro ensure that the pressure/temperature limits of
the reactor pressure vessel provided in Unit 1 Techrical Specifications figure
3.6-2, "Pressure versus Minimum Temperature for Nen-Nuelear Heatup/Cooldown and
Low Fower Physics Tests" are not exceeded. For monitoring vessel metal
temperature, the precedure attzchment used to recavd the data directs the
individual to use puint 10 oo multipoint temper.ture recorder 1B21-R606. This
point indicates vessel bottom head metal temperature.
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CAUSE OF EVENT

The cause of the decrease in vessel bottom head metal temperature below the
limit of Unit 1 Technical Specifications figure 3.6-2 and the subsequent
incredase in temperatured in this region of preatér than 100 deprees Fahrenheit
per hour was thermal stratification of the reactoy coolant within the reactor
vessel . Speeifically, coolant at the top region of the vessel was at saturated
temperature and within the 17wits of figure 3 .6:2, while the coolant in the
bottom region of the vessel wag significantly lower and outside the limits of
figure 3.46-2 for the reactor pressure which existed Furthermore, when the SDC
mode of RHR was initlated, the relatively hot coolant in the aunular region of
the reactor vessel was transferved to the relatively colder bottom head region
resulting in the tenperature of the bottom hedad region increasing At a rate
greatzr than that allowed by Unit 1 Technical Specifications section 1.6 A,

The fact that stratification occcurred was largely the result of the scram

transient irtself and the RWCU svstem being out of service at the time of the

sevam, Immediately following the scram, the Recirculation pumps tripped, as
designed, resulting in no forced circulation of the reactor coolant, The

relativaly cold makeup water from the RCIC and CRD systems, becauge of its
higher density, migrated to and/or remained in the bottu: head region of the
vessel This is a recoverable situation if RWCU can be placed in service
expeditiousiy and the Recirculation pumps restarted. However, in this event,
RWCU ‘had been removed from service for surveillance purposes two and a half
hours prior te the avent Consaquently, the system had to be prewarmed before
being placed in service and, therefore, could net be rTeturned to service
immediately Without RWEU in service, as required by the Recirculation system
operating procedure, the Reciyculation pumps could not be started, By the time
RWOU. was warmed up and placed in gervice, the 1435 dagree 1limit fer starting the
Rectrculation pumps was exceeded, furtheyr precluding restart of the pumps. The
capacity of the RWCU system was not sufficient to remove the cold water from the
vessel bottom head reglon Thus, a contralled vessel cooldown and conseguént
reduction in vessel pressure had to be initlated in eorder to decrease the vessel
top to bottom head temperature differential to within the 145 degree limit and
allow resktart of the Recirculation pumps The Initiacvien of the shutdown
cooling wode of RHR wa~ part cf the controlled cooldown efforc.

It is recougnized that an error did exist in procedure 340C GFS-013-185 as
previously discussed..  Tuis evcer led opevators to monitor vessel metal
temperature «t & point above the bottom head veglon, which was not limiting,
ration outside the limits of figure 3.6-2, it
in reducing reactor pressure and restoring

While this srror did not cause

» 1

did apparently contribute to dé

operation within the limits of the curve
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REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This report is requiced by 10 CFR 50.73(a)(2)(i) because a condition existed
that was prohihited by the Technical Specifications. Specifically, following a
plant translent, the temperature {n the bottom head region of the reactor
pressure vessel dezreased helow the limit allowed by figure 3.6-2 of the Unit 1
Technical Specifications. Additionally, when the SDC mode of RHR was initiated,
the temperatures in the bettom head region of the vessel experienced a heatup in
~xcess of the 100 degrees Fahr.nheit per hour limit addressed in Unit 1
Technical Specifications section 3.6.A.

3.,6-2 of the Unit 1 Technical Specifications contains the reactor vessel
pressure/temperature limits which are based on the fracture toughness analysis
of the vessel for non-nuclear heatup/ceoldown as w2ll as for low power physics
testing., This figure specifically reflects those limits which apply to the core
beltline material. They are more conservative than those for other areas of the
vessel because of the postulated embrittlement of the beltline repisn resulting
from neutron exposure to the region.

In this event, the vessel bottom head metal temperature exceeded the
pressure/temperature limits of figure 3.6-2. As noted earlier, these limits
were developed for the beltline region and are more limiting *an those for the
vessel bottom head which is vemote from the beltline, OCeneral Electric reviewed
the event against the limits for the vessel bottom head region and fcind that
the temperature limits were exceedad by 15 degrees Fahrenheit at one point
during the event. An assessment of the safety factors asscociated with these
established limits showed that even in exceeding the limit by 13 degrees,
substantial safety margin still existed, Hov .er, in order to demonstrate
strict cempliance with the safety margin of ASME Code Section I1I, Appendix €, a
more detailed analysis is being performed by General Electric.

The Technical Specifications heatup/cocldown rate limit of 100 degree Fahrenheit
in one hour was assumed as being the normal heatup/cooldown rate in analyazing
the temperature and pressure limits for the reactor pressure vessel. The stress
intensity and favigue limits experienced at this rate were analyzed and found to
be within the requirements of Section IIl of the ASME Boiler and Pressure Vessel
Oode. In this avent, the vessel bottom head region experienced a heatup in
excess of 100 degrees in one hour. An analysis ¢of the heatup transient hy
General Electric showed that the resultant stress on the vessel bottom head
meets the appropriate ASME Code limits. Additionally, it was determined that
the fatigue impact of the neatup event on the vessel bottom head was acceoptable
due to the substantial fatigue margin associated with the head region,

Based on this information, it hey been determined that this event ald not
present a serious challenge to the integrity of the reacdtor pressure vessel,
Therefore, this event had neo effect on public health and safety.
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CORREC™IVE ACTIONS

The causes and effects of vessel coolant stratification fellowing a loss of
forced civeulation will be discussed with eperations shift persommel in
beginning of shifr training., This will be complered by 10/.1/92,

Procedure 34C0-0P5-013-18 has been temporarily revised to correctly show which
points of recorder 1B21-R606& are to be monitored during heatup/cooldown, The
remporary revision will remain in effect until the procedure is permanently
revised, This action will be completed by 11/14/92. The Unit 2 procedure was
reviewed and found to be deficient in this regard alsc and will be yevised prior
to startup from the current refueling ocutage

As noted previously., an event specific analysie per the ASME Code will be
performed by General Electric. The analysis {s scheduled to be completed by
11/30/92, The result¢ of this analysis will be included in an update to this
LER which wiil be submitted by 12/31/92.

ADDITIONAL INFORMATION

No systems other than those previously mentiened in this report were affected by i
tals event.

No previous similar events have been reported in the past twe years in which the
reactor coolant heatup/ecoldown rate or the fesctor pressures and temperatures

resulted in a condition prohibited by the Technical Specifications.

No falled components contributed to or vesulted from this evant,
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