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Pressurizer Temperature Transients
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On April 18, 1992 Indian Point Unit 3 was in the’ process of
cooling down the Reactor Coolant System (RCS) (AB) to the cold
shutdown condition for the start of the cycle 8/9 refueling
.Outage. During the cooldown, two separate incidents of RCS. flu1d
insurges into the pressurlzer resulted in short duration
temperature transients in the pressurizer.
during a normal depressurization coincident with a power-operated
relief valve actuation. The other occurred during the collapsing
of the pressurizer steam "bubble". The insurges of cooler fluid
reduced temperature initially and then recovered from the hot
pressurizer metal and poss1b1y heaters. A Reasonable Assurance
of Safety (RAS), RAS 92-03-175 PZR, was completed on July 16,
1992 and concluded no adverse: 1mpact resulted to the pressurizer.
A detailed fatigue and fracture evaluation for effects on the .
design life and long term operation of the pressurizer will be
completed- by October 30, 1992. Because this operat10na1 event may
be of generic interest or concern, this voluntary LER is being
submitted. These type of events fall outside the realm of the.
original plant heatup/cooldown specifications which address
continuous heatup and cooldowns over long periods of time, not
irregular temperature "splkes" of short duratlon and rapid -

-turnaround

One insurge occurred-

NRC Form 366
98




INRC Form JO6A.
19-83) .

US. NUCLEAR REGULATORY COMMISSION

ucstee EV. REPORT (LER) TEXT CONTINUATI‘ APPROVED OB NO. 31800104

" EXPIRES: 8/31/68

FACILITY NAME (1}

DocKEy "“”9"‘ @ . LER NUMBER (6) PAGE (3)

YEAR TQUENTIAL -.-,-...-TievmoN
NYMBER

NYMRER LNy
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DESCRIPTION OF THE EVENT

Indlan Point Unit 3 was ‘shut down on Apr11 18, 1992 for the cycle
8/9 refueling outage. During the normal cooldown and :

>~»depressurlzatlon process from- hot shutdown to cold shutdown, two‘
_events of RCS 1nsurges to the- pressurlzer occurred.

Plant cooldown was 1n1t1ated at 0820 on April 18, 11992 in

accordance with procedure POP-3.3, Plant Cooldown Hot to Cold
Shutdown. - At 1355 the Overpressurlzatlon Protection System (OPS)
armed and actuated. The OPS actuation 'was reported in a 30 day

report, letter IP3-NRC-92-032 dated May 18, 1992. After.
- stabilization from- the OPS actuation, the cooldown and

depressurization were continued. The depressurization and OPS

"~ actuation produced an insurge of relatively cooler fluid into the

Pressurizer Vessel.  The stabilization after the OPS actuation

"‘allowed -the water in the pressurlzer to heat up from vessel
. latent heat and possibly pressurlzer "heaters. The insurge period -
produced a 170 degree F decrease in water temperature over 29

minutes and the subsequent heatup- of 131. 2 degrees F in water
temperature in 12 mlnutes.r' . :

v

The second event occurred when taklng the RCS water solld and

1collap51ng the pressurizer steam "bubble". Agaln an insurge and

subsequent heatup of the water in the pressurlzer produced a 142

"degree F decrease in water temperature in 35 minutes and 111 N

degrees F increase in water temperature in 11 mlnutes,
respectlvely : :

The Indian P01nt 3 Technlcal Spec1f1catlons restrlct heatup and
cooldown rates for the pressurizer to limit the allowable total
stress to the vessel. The specification limits the heatup and

- cooldown rates averaged over one hour but does not address quick

up and down transients. Calculations for every 60 mninute
interval in which these transients occurred. 1dent1f1ed the
greatest average heatup rate to be 57.8 degrees -F per hour and

- greatest average cooldown rate to be 175.5 degrees F per hour.

These values are less than Technical Specification section

' .3.1.B.4, "Pressurizer. heatup and cooldown averaged over one hour

shall not exceed 100'degrees F per hour and 200 degrees F per
hour, respectlvely" : , ‘

7
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A Reasonable Assurance of Safety (RAS), RAS 92 03 175 PZR Rev 0,,
was completed and presented to the Plant Operating Review '
" Committee (PORC) on July 16, 1992. The RAS, which PORC approved,
concluded that the tran51ents did not damage the structural
1ntegr1ty of the pressurlzer and that continued operation is
acceptable. Nuclear Engineering (NED) and Nuclear Operatlons :
Groups continue to work with Westinghouse on a detailed Fatigue
and Fracture Evaluation for the effects on the design life and

" long term operation of the pressurizer. The detailed analysis is
expected to be finalized and issued by October 30, 1992.:

" ANALYSTIS OF THE EVENT.
The Indian Point 3 Technical Specification restrict heatup and
cooldown rates for the pressurizer'tO'limit.the allowable total
stress to the vessel. The specification limits the heatup and
cooldown rates averaged over one hour but does not address quick
" up and down transients. The Authority recognizes and practices
‘maintaining heatup/cooldown rates. uniform. These type of events
fall outside the realm of the original plant heatup/cooldown
concerns. Calculations for every 60 minute interval in which
these transients occurred identified the greatest average heatup
rate to be 57.8 degrees F per hour and greatest average cooldown
rate to be 175.5 degrees F per hour:. - These values are less than
Technical Spec1flcatlon section 3.1.B.4, "Pressurizer heatup and
cooldown averaged over one hour shall not exceed 100 degrees F
per hour and 200 degrees F per hour, respectlvely"

w

As these events were not considered in the Original'plantl
heatup/cooldown concerns, the staff was not aware the plantA
interface de51gn/equ1pment condition existed.
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