
-
. · 

.· 

--
) 

J 

.· 

DESIRED LONG-TERM 

CONTAINMEST CONFIGURATION 

INDUSTRY ADVISORY GROUP 

THREE MILE ISU.'ID 12 

4/11/79 

Agreed to and understood by 

Chuck Solbrig 
Rick f.luench 
Jim Thiesing 
Bob C:1111pbel1 

'66 OB' 

-. . 



. · . .. 
, 

/ .·· 

0 

I 1 

The desired long term containment st~tus is -recommended to be ~aintained 

~t a pressure of approximately ·1.0 psig (this implies tracking local 

barometric pressure by starting and stopping cooling water to f~n coolers), and 

an appropriate temperature less than 120°F to maintain the above desired pressure. 

The pressure requirement maintains the containment pressure less than atmospheric 

(inflow is better than outflow), it is close to current conditions (so that 

it should be an easily achievable condition), it is close to normal operating 
. . 

conditions of the cont~inment (so that it is easy to modify procedures to 

operate at this condition). the recombiner operates at low pressure (and 

it may possibly be required), and the pressure difference between containoent 

and surroundings will remain less than the containment operating limit of 

·Z .S psi. and avoid future potential degradation of liner plate integrety 

(inward bubbling) . Pres~ure control should be accomplished with fan coolers 

and no non·condensibles should be added to the system. 

The temperature is specified as less than 120°F to minimi:e equipment 

degredation and it i~ consistent with the desired pressure and the amount of 

non-condensible gas now in the containment . 

The desired pressure mny not be achievable for one of the three possible 

long term cooling states of the primary systea. In this ca5c. the pressure 

should be kept as low ~s possible to minim~ :e out lcak~ge . Analyses "'i th a 

containccnt code is required to determine the expected contain~cnt pressure 

and operating he~t remov~l equipment required for this mode of operation. 

The reasons for these recommendations as well as the requirement~ for 

other systcos to support this mode arc discussed in this report. 
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The primary objective of the investi~ation ~as to determine the desjred 

final pressure and temperature of the .containment required for the ~ong tera 

(that is, during the next year). Subsidiary objectives consisted of $pecifying 

the desired status of all containment systems, the current state of ea~h 

system, the mode of change from the current system to the final state, and a 
.· 

determination of any factors ~hich could adversely change the desired final 

state to an undesirable one. 

The final state of the containment depends upon the final configuration of 

reactor cooling. The modes of cooling which allow the heat to be re~ved from 

the primary system ~ith the steam generators will allQw operation of the contain-

ment at a ,negative gauge pressure . However, the perculation mode of long term 

cooling exhaust s the heat generated in the core as steam to the contai nment 

and thi s steam cust be condensed. The heat removal capability of the containment 

wi ll probably requi re the containment pressure to be above atmospheri c to 

allow enough heat loss to condense the steam, A plot of the expected decay 

hea t is shown i n Figure 1 . This is the maximum amount of heat whi ch mus t be 

removed by the containment. Preliminary estimates indicate tha t this mod~ of 

core cool i ng can be accomplished wi th contai nment pressures of perhaps s l ightly . 
negative to • S ps ig, depending on decay heat and t i me of year. Computer 

predic tions of th i s state i s recommended to est imate the pressure e~pected . 

Leak rate informat i on obtained prev ious to the accident can be used to es t imat e 

the leak ra •e from the containment . 

CO~IAI~~~T STRUCTURE 

The primary obj ect i ve i n cons ideri ng the long term s tate i~ mai nt a in inh 

} the integri ty of ·the conta inment. The release rate from the conta i n::~ent :nust 

be as l ow as pract ical ly achi evable . 166 083 
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The design pressure is 2.S ps~g ·.neg:~tive and 60 psig positive . A low 

pressure can c:~use the met3l liner to'buckle inw:~rd . (In f:~ct. so~e inward 
. 

buckling may already h:lve occurred) • . The inward buckle could introduce air . ~ 
between the liner and the concrete. The pressure in the containaent should be 

kept h~gh enough so that the liner plate/anchor integrety will not be 

compro~aised • 
. · The pressure in the containment should be kept low enough so that only 

inleakage occurs. 

An operating procedure should be initiated or reviewed to ensure that the 

contai~ent pressure control room recorder is monitored and instructions provided 

for operator actions when containment pressure incre:~ses or decreases. 

Conside•:~t)on should be given to providing adjusting set points for control 

room audible and visu3l alarms on high or low containment pressure. 

Consideration should be given to we:~ther forecasts to allow lead time prior 

to atmo$pheric barometric changes in anticipation of changing fan cooler duty . 

Consideration should tc given to the feasibility of measuring the pressure 

between tte liner and the concrete wall in an 3ttempt to evaluate the integrety 

of the metal liner. 

HEAT RE.'IOV:\L SYSTE.\1 

The f:1n coolers in the cont3inment sho~ld be selectively shut off in order 

to reduce duty time. At le3st two of the coolers should be shut off :~s long as 

the pressure remains within the limits. When the service w:~ter te~e~ature ri ses, 

it is rccogni:ed that more f:1n coolers ~ill be needed . The f:~n~ :~lso are 

beneficial in avoiding H2 pockets. The fans can also be 'J Scd to circulate the 

containment at~osphere ;f H: appears. 
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It is desireable to leave the SRray system off because of the large 

d~crease in pressure which these systems can create. If the sprays are ~eing 

used to assist .in decontamination, th~_ pressure should be raised to near~ 

atmospheric before the sprays are turned on . The pressure can be increased by 

turning off the fan coolers or by running hot water through the•. 

CQt.IBUSTI BLE GAS CONTROL 

.· 
When the recombiner is used, th~ pressUre of the containment is limited by 

the recombiner design pressure. The recombiner will not be needed if no hydrogen 

co~es from the RCS. The recombiner adds non-condensibles from fuel and can 

also reduce them if it combines the hydrogen and oxygen. 

Purg~ should not be used because of the addition of non-condensibles to 

the system. The percent of hydrogen should be continuously monitored. 

COSTAI~~~VT ISOLATIO~ VALVES 

The valves necessary for the long term core cooling should be aligned 

correctly to allow the cooling to occur . Other valves may be aligned as 

needed to perform other desired functions as long a~ they do not affect the long 

te~ cooling function of the core. An accelerated preventive maintenance 

progr~~ should be instituted or containment isolation valves, particularly 

those that may later be used in highly radioactive service which would make 

maintenance impossible. 

CO:-;CLUSIOSS 

The most desirable containment condition approximately a pres!ure of -1.0 ps ig 

and a temperature less than 1200F, All systems which might affect this condition 

should be revieweJ if they have not been reviewed here. 
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