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TASK 43 LONG TERM COOLING PLAN 

Recommendations: 

5/ 4/79 
r.olar 
r.endell 
Hench 

1} The decay ~eat removal system should not be 1•sed unless natural cooling 
through the use of steam generators is not functioning effectively. However, 
DHR is far better than HPI since OHR will not add large amounts of water to the 
containment. 

2) DH-V2 should be opened before the contaf~~ent water level reaches it. 
At current rates this would occur aoout June 13.1979. Increased leakage into 
containment or p~mping from the contai~~nt sump would change this date. 

3) The AOHR tap-in should be completed prior to the opening of DH-V2. 
If this does not occur, it may be i~~ossible to tap-in. 

4) From the point of view of radioactivity, there is little advantage 
in delaying the use of DHR beyond August 2, 1979. 

5) Need for the OHR pumps during plant recovery or futu~operation should 
be evaluated to determine whether pump desfgn lffetfme fs a limiting factor. 

6l Use of OHR pumps to remove water from the contain~ent sump should 
be evaluated to assure that (1} water from the pump is not mixed with water 
~rom the primary system and (2) redundancy of pumps is no! a prob~em. 
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Probl em: 

Definitions: 

Place Pr imary System In long TeMm Cooling Mode-starting 
From Current Situation 

a) P -~oo ps ig .. 
b) T hot"': 1750f . 
c) no f ncore T /C Z JZSOf 
d) water heing added via 

g gpn - make-up 

e) 
12 gpm - pump seal injection· 
water being lost to containment ;vfa :: 

· 2 gpm - 1e3kage 

f) 
? gpm • relief valves 

contain~nt water · leve1~67q and 

g) 
rising at-·1a" per day . 
Aux bldg . contaminated with 

· unidentified sources of activi ty 
near makeup tank · 

h) offsfte dose44 MPC 
f) natural circulation thru "A" which 

j) 
is s tean:~i ng 
"B" stratified 

k) secondary system pressure~o ps ig 
1) neither "B" nor "A" ready to : 

. - go s~lid - · . 
•> equipment for P!JIIP1ng 150,000 gal. , 

out of contatraent 1nd stortng 

n) 
st111~3o diys from start-up-
equipment for treating containment 
water~ 60 days from start-up 
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Constra ~nts: a) Dose to the ~ublic 
b) Dose to wo~kers 
c) Liquid handling rates and ~torage ca?acity 

-· d) Rad waste storage and handling capability 
-. 

a) Instrumentation and equipment inside contai001ent . 
b) Schedules -for design and construction of new systems 
c) Equipment downtime for repairs · 
d) Human errors . 

Uncertainties: 

e) Non-controllable events (weather, loss-of-off-site power, etc.) 
f) Radiation leaks 

Ttming of Move to DHR : 

Considerations: a) Time at which radioactive decay will not reduce activity 
more than a given small fraction. 

b) Need for OHR in plant recovery and any future operation. 
c) Time at which cooiing of the core will no longer be 

required. 
d) .Water level in containment must be kept below DHR valves . 

Discussion of Considerations: 

a) Table 1 shows that there is little advantage in waiting 
beyond October 2, 1979 (from the point of view of radio
~ctivity) before starting the DHR. Act~a11y,s1nce BA 140 
will be disso,ved in the water, and has little tendency 
t~ come out of solution, th~re is little advantage in 
delaying OHR beyond August 2, 1979 (from a radioactivity 
viewpohrt). 

b) The DHR pumps have a finite lifeti~e. Since they may 
be needed during plant recovery, and for future plant 
operation, the design life of the pumos must be 
considered. . 

c) See Task 46 Write-up. 
d) · As of 5/2/79, th~ water level inside conta in:nent is 

esti!Tliited at 67" and r isi nq at a rate of ts" pPr day •. 
. The lowest OHR valve (OH-V2) is appro~imately S8 inches 
above the floor. Therefore, if no water -: s 
removed fr~~ containment and the leak rate remains 

_ const-'nt. it would ~e necessary to ooen OH-'12 in 
about 42 cays (June 13.197~). Reducing system pressure 
will reduce the leak rate. Hcwever. uncertainties 
in the actual level and the possibility of accidental 
spi lls du~ir.g periodic attempts to go solid must be 
considered in any decision to ooen CH-~2. 

2004 3tO 

·-



I 
I 

, 

long Term Cooling Mode: a) P~50ps18 
b) That~ 120 F 
c) No incore T/Cz212°F 
d) No water being added to containment 
e) No dctive components required inside containment 
f) Aux bldg. contamination cleaned up and controlled 
g) Offsite doses4LMPC 
h) No measurable water inside containment 
f) Cooling being done by safety related systems 

Transitions to Lon9 Term Cooling Mode: 

a) P reduced in steps to 50 psig watching for ~on
condensible gases coming out of solution. If 
this happens. stop and degas via makeup . 

b) That maintained less than Tsat instrument error. 
If That approaches Tsat' stop reducing pressure until 
system stabilizes. 

c) Keep all incore T/C's below Tsat - Instrument error. 
If any start to approach T t' stop reducing pressure 
while syste. stab111zes. lf ~ doesn't stabilize, ~ 
ev&luata whether T/C 1s measuring 1 fqufd or metal 
temperatures. 

d) Pump water out of sump using external pumps (neither 
DHR nor ADHR) 

e) Stop usinq make up system. orocess \-tater in make up 
tank,~reoair leaks in MU pumps andior valves). Get 
MU system ready to operate - use only to maintain 
water level in pressurizer. 

f) Stop seal injection, use "natural» cooling unless 
s,:~stem !lecor~i!s "unstable" or if neither "A'' n·Jr 
"8" OTSG's availatle. Thengo to OHR sys tem. If 
OHR not possible, use feed ana bleed with HPIS. 

g) Once in OHR or feed and bleed mode , clear.-up RCS 
water by batch processing. 
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DH-V2 must open in order that either the OHR or the ADHR be available. The 
reason why OH-V2 hasn ' t been opened is t~t one of~e upstream OH valves may 
be leaking and opening DH-V2 would permit contaminated water into piping which 
is inside the auxiliary building. The ADHR tie-in could not be made if -this 
occurred. · 

As of this writing~ - the ADHR tap-1~ will not be comoleted until 5/18/79. 
If that ~chedule slips by three weeks, and if water level in containment continues 
to rise at ~" per day, then it is likely that OH-V2 will have to be opened 
without the AOHR in place. 
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H~lSt.rtcl 
7:10A.M. 
4/10//9 
Prin~<try 
Coolant 
Artivity 

Js~l~Jl~ ~~1£~- - Ita 1f -Li fe ------
1131 4.6..: 10 3 8.060 

1131 ,,. 0 20.8U .. 

CS134 7.htn1 2.06Y 

tS 13c. 1. 2.< 1U2 13.0D 

CSlJ/ 3.2.1(102 30.2Y : 

SRa'l 1. 'ix 10 3 . 50.80 

Sk90 l.SxlO 3 
~8.9Y .. 

UA 140 1.7x10L 12.HO 

LJ\140 N 
? 

1.41(10-
c::> 

.. 40.2311 

c:::> 
1-1099 _;:::,. l. ) A 1(:.2 66.6tl 

\..N 

TABLE J 

. Ca 1'ulated 
7:30 A.M. 

100 0dy 5/2/79 
Cycle Prfmuy 
0 • 1 ~~ F d i1 ed Cool,mt 
fuel Activity Activi ty 
YCICC lJC/CC 

0.16 6.94xl02 

0.268 0 

0. 175 7.Sx101 

0.0529 3.7x101 

1.75 3.2xl02 

3.1x10-4 1. 1x103 

· 1.5xlo·5 1.5xl0 3 

4.0x10·4 5.2x101 

1.6x 10·4 1.6xlo-2 

. 
S.Jxlo-1 0.2'.)1 

Time 
To Reach 
100 Day 
Cycle 
0 .1~ FF 
Acth1i ty 

97D 

18Y 

122 .9D 

227Y 

3.02Y= 
1105D 

768Y 

217.50 

267.311.: 
11 D 

57.6H= 
2.40 

Ti~re 
To Reach 
100 Day 
Cycle 
1% FF 
Activity 

70D 

11Y 

79.'70 

127Y 

2.57Y• 
9370 

672Y 

1750 

133.6H= 
5.60 

ll1·14 - 2 V.J 1. O!l..J 0 2fl4. 40 4.5x10-5 9.9xlo1 16.44= 13 .8Y 
59930 50480 

On 'd/'l/N, ID1, CSI36, LA140, and H099 will all be below the a FF activity. 

By 10/2/79, 8Al40 wi 11 also be helow h. FF activity . 

It wi J1 ta~.e uut i 1 Oect:nlllt!r 1981 befort! SR89 reaches 1 ~ fF activity. 

Then dhiJut 8 111urt! Y~!!2.. are required for the next isotope to reach 1~ Ff activ i ty • 
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