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TELEPHONE 218 - 929-3601

December 2p, 1577
GRL 174l
Director cf Nuclear Reactor Regulation
Attention: Mr. Steven A. Varga S
Light Water Reactors 3ranch lNe. & >
U. S. Nuclear Regulatory Commissicn
Washingter, D. C. 20555
Dear Sir:
Three Mile Island Yuclesr Staticn Unit 2 (TMI-2)
License Yo. VP:R-éé
Docket No. S0-320
5 * S Taim R % Amms A -
Long Term Cooling ‘'fter A Steam Line 3reak Accident -
In 1eetings with your staff on September 7, 1977, they raised an additicnal
ecncarn relating %o a steam line break asccident at TMI-2. The question
of loag term cooling capability after a steam line break accident was

discussed. The comecern was expressed in *he suntext of
term cocling" was defined as bringing th
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Appendix 152 of the FSAR will de revised to incorrorate recent inforzation
on fuel performance and long term cooling pricr to receipt of an cperating
license.

Very truly yours,

Signed J. G. Herbe

J. G, Eerbein

Vice President ~OOT7
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Dr. EZrast Veclgenau, Directer

Cffice of Inspection & Inforcement
U. 8. Buclear Regulatory Commissio

Washington, L. C. 20555
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ATTACEMENT 1

LONG TERM CCOLING FOLLOWING STEAM LIVE BREAK

Analysis results indicate the potential for loss of natural circulation
subsequent to blcwdown following a steamline break accident. For the
worst-case accident scenariocs prese.ted in Appendix 15B of the ™I-2

FSAR, conditions in the primary system 'S seccnds after the accident
weuld be:

RCS Pressure: ~":J0 psia

Average mcderator temperature: ~i20F with 2-phace liquid in the
rrimary locp

RCS flow: reactor coolant pump *ripped (a worst-case assumition
for this situation) due eitner to loss of offsite power,
operator acticn, or the steam line break envirconment,

Pressurizer level: zero (saturated steam bubble assumed at the
core outlet plenum).

Main feedwater: isclated (a worst-case assumption with respect to
long term cooling).

Emergency feedwe’.er: For the maximum core ccoldswn, the pumps are
assumed tc be initiated at 2 seconds. Fer
long term ccoling, the pumps are assumed in-
effective until after the system has been
established in a sclid water conditicn.
Emergency fesdwater is automatically initiated
by loss of all four reacter ccolant pumps or
loss of feedwater pumps. Feedwater pumps
would be lost due either to hydraulic upset
of the purp as a result of the steam line
break, or loss of main steam to run the
pumps. OCnce initiated, emergency feedwater
flow is between 470 and 500 zpm and is suf-

2icient to remcvre decey heas.

High pressure injec-icn: 2 pumps running at ~520 gpm each [based
on FGAR Figure 6.3-2). No credit taken
for contribution to establishing natural
circulation due.to HPI flow. System would
be in a solid water ccndition as a result
of HPI additicn in 10-15 minutes after ‘he
accident.

Low pressure in;ectioni running, but not adding fluid due to high
RCS pressure.

Maximum heatup rate: more than one (1) hour before system beccres
solid, assuming no water additicm after 75
seconds. Total power is conservatively estimated
as 240 MW from 75 seconds through the course

cf the event. 93 315
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MSIV closure: 2 minutes after accident, isclating the intact
steam generator.

Core flood tanks: Iaventory added for first 75 seccnds. Insignif-
icant volume additicn subsequent to this time.
No credit for CFT flow assumed in establishing
natural circulation flow.

Based on the above initial conditicns and assuming 2 HPI pumps running at
520 gpm, the pressurizer would be completely filled in = 15 minutes, assua-
ing the operator did not throttle HPI flow prior to *his time. (It can

be seen the HPI addition, not heatup, has the dominant effect in pressur-
izing the system.)

Assuming that natural recirculaticn has been lost in the RCS it can be
reestablished in several differeat ways. First, it can be reestablished
assuming no operator action until after the RCS is in a solid water cor-
dition.

Water will be relieved through the pressurizer code safety valves, pre-
venting overpressurization of the primary system. By this time, at least
one steam generator has been isolated and emergency feedwater is being
automatically supplied to both steam generatcrs. The operator will then
control plant conditicns by taking manual ccatrol ¢f the HPI and emergeacy
feedwater systems to maintain hot standby conditions or proceed to cold
shutdown if desired. Steam relief from either the atmospheric dump valves
cf the steam generator salety valves will provide secondary system pressure
contrcl and a heat sink is provided by the intact steam generator.

On the other hand, if the cperator assumes flow ccnticl over the HPI system,
he can establish natural circulation without putting the RCS in a solid
water conditicn. He would do this by correlating RC hot leg temperature

and pressurizer pressure. OCnce the RCS is pressurized at least 100 psi
above the hot leg saturatiocn temperature, the operator is assured that

a s0lid water condition exists and natural circulation thrcugh the ccore

has been reestablished, because of the heat sink provided bty the isclated
steam generator vhich is being supplied with emergency feedwater.

This sequence of events dces not result in a vioclation of Appendix G for
the first five years 2 resszor cperation (Aprendix G limits have only
been calculated f.. the first five years of cperation).

Neither dces this sequence prevent adequate core cooling. Since the fuel
is always covered by (at least) a two-ph se fluid, fuel clad temperatures
never exceed the saturation temperature of the fluid. Independent of
natural circulation, HPI injection will provide further assurance of
adequate core cooling.

The analysis of this sequence of events has assumed that natural circulaticn
flow has been lost due to voiding in the RC piping. However, the following
sonsiderations support the judgement that natural cireulaticn is never
actually lost:

o i e



In reality, circulation in the RCS system would not be leost 2nd an orderly
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Beactor coolant pump coastdown would continue circulaticn iz
the RC loop for at least $0 seconds.

HPI injection would enhance natural ecirculation flow.

Smergency feedwater would remove heat frcm the primary system
mich sconer than is taken credit for. This heat rercval would
collapse steam voi’s and entance the tendency for natural cire-
culation.

“ransition from the steam line break transient %o a stable shutdown con-
ditisn would occur. Regardless of these considerations, we conclude that
even the assumed accident scenmarioc (in which cnly safety grade ~quipment
is assumed), results in no undue risk to the health and safety of the

public.
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