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TMI Support 
Attn: J. T. Collins Deputy Director 
U. S. Nuclear Regulatory Commission 
c/o Three Mile Island Nuclear Station 
Middletown, Pa. 17057 

Dear Sir: 

Metropolitan Edison Company 
Post Office Box 480 
Middletown. Pennlylvania 17057 
717 944.4041 

Writer's Oifftt O.al Number 

January 4, 1980 
GQL 1575 
TLL 003 

Three Mile Island Nuclear Station, Unit II (TMI-2) 
License No. DPR-73 
Docket No. 50-320 

Natural Circulation 

Enclosed please find the response to your letter of November 5, 1979, 
concerning Natural Circulation, which discusses the changes in the 
Reactor Coolant System operating parameters which occurred in mid-October. 

RFW:LWH:hah 

Enclosures 

cc: R. Vollmer 

Metroi)OI,tan Ed1son Company IS a Member ol the General PubliC Uhhhes System 

800124 . ; . 
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Enclosure 1 
TLL 003 

Provide the best estimate of steam generator water level over 
the last 6 months. 

RESPONSE Steam Cenerator Level 

Shortly after the accident it vas recognized that steam generator 
secondary side level instrumentation located external to the 
Reactor Building would have to be installed. Procedure Z-73 vas 
developed to do this, and the instrumentation vas installed and 
calibrated according to that procedure in early April. The method 
used existing taps on the main steam lines and main feedvater 
lines. Calibration of the dp cell utilized the then still 
functional steam generator "operate" range instrumentation. 
Following loss of the in containment instrumentation, the steam line 
to feed line A P was used for setting steam generator "A" 
secondary line. 

On October 9, 1979, diverging "A" loop A T and oscillatory behavior 
of the temperature in that loop alerted the operating staff to 
the potential for breakdown of natural circulation. CPUSC Technical 
Support engineers investigating the circumstances surrounding the 
sudden change believed that condensate collecting in low points 
of the main steam lines was causing partial blockage of steam flow 
to the condenser. Since the steam generator level pressure tap 
on the steam line would be adversely affected by this phenomenon 
also, a cross check method of measuring Steam Cenerator level using 
a manometer was devised. This cross check showed that at that 
time (October 12) the actual "A" steam generator level was approximately 
80" to 100" higher than previously thought. llhether this condition 
had existed since shortly after the calibration, whether the original 
calibration was in error, or whether the error occurred over a short 
2 or 3 day term just before the departure of "A" loop temperature 
fr~m steady values, is open for conjecture. No supportive logs, 
instrumentation graphs, or the like for directly placing a time of 
occurrence exist to our knowledge. However it is, we believe, 
reasonable to assume that this error occurred gradually over a 
short time just prior to October 9 . 

On Sunday, October 6, the Turbine Bypass valve was closed slightly 
to hold Reactor Coolant "A" loop hot leg temperature in the 160° 
- 180° range, this is in accordance with operating procedure Z-39 

for natural circulation. At approximately this same time, TMl was 
~xperienclng it's first cold weather of the year; dropping tecperatures 
ln the annulus around the Reactor Building ~ould have caused, 
accelerated, or exacerbated the condensation problem in the steam lines. 
The resulting bias in the steam generator level measurement would 
then have led to the over fill problem. Overfeeding would in turn 
have made the condensate collection in the ste3m lines vorse due to 
liquid spill over (for real secondary water levels greater than 
423"), and would have masked the fact that too little steam vas being 
vented to the condenser. Assuming this scenario, the probable range 
of OTSC "A" secondary side water level is shown in Figure A. (Attach­
ment 1 contains more details of the events and actions.) 
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ITEM 3 
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Enclosure 1-page 2 
TLL 003 

Correlate steam generator water level to loop flow. 

Steam Generator Water Level to Loop Flow Correlation 

Increasing the secondary side water level in a Babcock & Wilcox 
O.T.S . G. will increase the driving head available for promoting 
natural circulation. A simplified method for calculating the 
driving head for a given steam generator water level is detailed 
in the Babcock & Wilcox report "Natural Circulation Stability c.f 
TMI-II (BAW-1562)" copies of .which have been sent to NRC. Using 
this method and inputting values for reactor coolant temperature 
and flow prior to October 9, then correcting for possible changes 
in steam generator secondary side inventory, does not predict 
the flow and temperature currently existing. This suggests then 
a change in flow patterns from those assumed in the original Babcock 
& Wilcox simplified model. 

Babcock & Wilcox has reviewed the operating data and has offered 
hypotheses on the changed flow patterns nov occurring in the "A" 
loop. Their conclusions are written up in the attached letter 
(See Attachment 2). We agree with their analysis and conclusions 
but caution that the existing reactor coolant instrumentation 
(though sufficient is a basis for safe operation of the plant) 
is not suited to the task of proving the hypotheses in a detailed, 
conclusive manner. It should also be noted that while the bulk 
of the discussion concerns the anomalous behavior of the temperatures, 
the data clearly shows that natural circulation cooling of the core 
continues to provide acceptable cooling. This is exemplified by 
the tncore Thermocouple Data which show the historically highest 
temperature readings falling off with the decrease in core decay 
heat. Attachment 3 is a graph of Incore Thermocouple 8-H over 
the period August 1979 thru the present. Incore Thermocouple 
8-H is located in the center of the core pattern and has consistently 
given the highest temperature reaJings. 

Revise EP-34 to reflect higher allowable loop AT (lover flow). 

EP-34 Revision 

Revisions to the Loss of Natural Circulation Procedure EP-34 
have been prepared and are currently in the review process. 
Deletion of the administrative alarm loop AT 20°F or greater 
indicating loss of natural circulation is included in this proposed 
revis ion. Continued monitoring of this important parameter will 
obviously be required • 

Place NRC on distribution for regularly recorded Control Room data. 

Documentat ion of Plant Operating Data 

The official vehicle for documenting the THl- II plant operating 
data is through your Mr. E. Kevin Cornell, Deputy Executive, Director 
for Operations. He receives microfilmed copies of all data. Due to 
the processing time, some time lag exists . However, mi crofilm 
covering all operating data through November 26, 1979 has been sent . 
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_.. -: ·Historical review of events surrounding the loss of 
-- Ste-am Generator "A• level 10/12/79 

Atuch~t 1 
TLL 003 

On Tuesday. October 9 the cold leg on Steam G~nerator "A• began to 
oscillate about~ 40 in one hour cycles. Also the hot leg t~perature 
started increasing at an average rate of O.lo per hour. The following 
is a rr:port of '~hat \'las found during the investigation to ~~t~r.r.ine 
the cause and reaedies for this behavior. 

I. Investigation of potential items that caused terneerature a~norr..alities 

A. The i ncrEase in the hot leg t~perature (Th) indicates that 
the resistance to flow from the st.eam scr.~rator to the cond~r.sr:r ";as 
increasing. 

1. The turbine bypass valve controlling this flew 
had been rr:duced fro~ 16: flow to 14: flow 
Sa turc!ay. 10/6/79. 

Z. ~eview of the Xain Str:am line Drain process 
in:!~cat~d t~:t the ~te:;r, lir.o?s ;:e-re not being 
~r~i~?d. The drain li~~ h~r€ o;~~ec! daily 
f~r five ~ir~t~s during th~ ;!st fe~ ~ont~s. 
n:-~.;-.;e: r. a no fie\\ concii"-;.ion ;.as i ncii.:c t:?d 
by the crain li nes being cold durin; this 
cre:ration. 

3. Th€ drain line c~nn~~t ~on into t.he con~ers~r 
~. ~s d ;~~s~~;-bh·d and fc~nd to be ~lu;ed ~ith 
r~s t ;~ rticlf:s. ihe l~r.e ~~s c~carcd o~~ f:Jw 
1.3s established. 

~ -. 

·:. -· -: <#':; f·· ;;- .. ; .... :r .. :.;1 ~ ·:: ic :t:..•·s :,: :::· :- ': 
~:-:.- :· ~S :·:: : •• ' , :: .. ! ··-=·~ ;·~··.-: 

! " ;- -- ~ ... ! ·.·· : :· · .-

; ~ .. :s c 150 r. o~:.--d tr,c: ~ ~~= a; r ~~-.;.: rc ~~~-~ 
~r~~nd t~e s:~om li n~s h~c r!juc~d sig~ifi ~~~tly . 
i~is drcp in t~~~~rature would increase the 
heat loss from the ~ain St~am line ~nd increase 
condensation in the line. 

·' 

B. The rapid increase of ccnd~nsed water in the steam 1ir.<s indicated 
tJ.~ t ~o~.arces other tt.e:n cor·d~r.s~tion r..!y ::,e cor.tribut~ng to U.e 
Hcu-·.:htfon. rossibility of le! l:ase thro~gh the stc~r.a s:r.~ratr,r 
shrcud ir.stru:::en~ation o;cning ~~s tt:f:n im·estisated. Sh\>uld the 

.... 

: 



··actual level be above 423 inches in the Steam Generator the leohge would 
fl:w directly into the st~am line. 

··-· .. ... . . . 
1. · The diffcrE~tial pressure ~~u~e us~ to m~~~ure the 

St:am Generator ~a·er l~vel is connected to the 
Turbine Bypass line do,·mstreara of the l'.ain Steam 
line. With the steam line blocked the instrumentation 
~rould indicate a reference Steam Generator. overpressure 
less then ~1hat would actually exist. The alf.ount 
of this error "'as estirr.at~ to be as rnuch as 3.0 Psi. 
I.E., the measured temperature of the bypass line 
was lZOOf with a Psat of 1.69 psia and the highest 
expected pressure in the Steam Generator would be 
TH = 160o with Psat = 4.74 Psia. 

2. The tubing from the ste~ line to the differential 
pressure gauge ~as found to have a vertical drop 
of about 10 feet. This length of tube will collect 
steam condensation and cause the differential pressure 
gauge to indicate a pressure of 5.0 psia greater 

3. 

ti'.;n actually exists. ~:;.en this tubing was 
cic::red by alio\':ing ot:::osphere air pressure to 
draw the co~dense~ water into the steam line, 
the steam ocncrator le~el indicator in the Control 
r:ooi:l p!&seciat its upper limit of ~ao•: Actual 
estir.otedlevel ~as ~ss~~ed to be approxiMately 
sod',·:hen accounting for the two compensating errors. 

•·:1·~:.~;> , .. ;t:r \·:~s br:ing contiraually cdded to the 
S:!~7 :!~!rat~r at an ~~~~own rate. T~e ~alvi ng 
.:rr:.r·:-=-~r.t .. ~s ::-:n·;ally c.;.cnc:d to c:dj~st the 
:~~ . ·· : ~:.. .... c:•- ·- ,._ ,_ .. • 1~ l .: ,.:·- -· .... · ....... . ;.~:.~.~-::c. .. -::·~tc . ar c:\ e .r.h .. ~-lon 
!-,~~= of flc.w could not ~e d~:~c:!d. 

• 7r.: ~':.: ... -·.,:c~i~r. o7 • . .:!~r in t~.'! $~::em ii::~ ;r·~·:~!ttS C~r=!'ct 
· - -~;c:ti:n of ~r~~s~r~ co~diti~n~ frcm the Tur~i~2 ?v:~ss ra~ve 
:~ :~! ~=~=~ ~t~~rator. 

1. :-- :·: :: ~ :~. 
:. . '• . .. .. . -.. . .. . . - . . -- ·.· ... :. ·- ·- ·· · 

:,··:: : •. • ~:. ~:: !· .. ::- i ;r.: ~s 
... . .. . . . .. . ~ ... · ... 
• ~ ••• :..JJ •• -: ... 

. . . .. -.. . . .. 
~ 0 • - •• , 

.. .. ·-· w . 

jf :~~ ·~;;ir. ;·.:-c-. Li :.~s sr.:-1d t.= '=~~·!~:,.~iy 
p~rs~~d to ~ns~re a stable flc~ c~ndit~~ns. 

2. The exact r.:etsure.""::ent of Steam Ger.era tor \ooa ter 
level is necessary to ~aintain a constant 
dr iving force for pri~ory circulation. 
Currfntty an i~~~rin ~ethod of n~asure~ent 
is being used fc.r this ~e!sure~~nt. This 

-2-
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inter!• system uses the St~am Generator sample drains to 
determine the hydraulic ~ater pressure. It is 
c~rrected by using a pressure calculated from 
the priMary T hot temperature. Altho~gh this Dethod 
provides a consistant measurement scheme it 
is not exact and could Indicate as much as 
60~ inches higher then actually ~xists if T coli 
was used. Another concern with this instr.umentation 
is that the hydraulic pressure measurement system 
could be as Duch as ! 15 inches off as a result of 
the physical readings from the chart being used~ 

3. Pressure communication from the turbine bypass 
line to the Steam Generator will result in exact 
pressure readings with corrections for steam head 
and flow losses. A pressure reading at this location 
shuuld be used in conjunction with the sample line 
hydr~ulic pressure to determine the exact steaming 
levels. Caution should be taken to assure that 
any instru~entation tubing t~ken from the top of 
the Turbine Bypess Line has a direct uph'ard slope to the 
pressure ~easuring transducer. (i.e •• no loop 
seals to accu~Jlate condensed steam). 

4. The flow rate into the Steam Ganerator would provide 
a limiting control of water level. A flow detector 
and ~etering device on the feed line would provide 
~ssurance of water level control should the level 
in~tru~entation tem~orarily malfunction . This flow 
.:::de; , .. o:;ld Jlso ~no ... : l r:~~:-od fer .;;~!.~r.;;id::; ~he 
~c=~ r~~~~tio~ fr~T. ste:ffiing of ~h= s=r.~rctor.; ~ 

-3-
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NATURAL CIRCULATION - LONG TERM COOLING 

' 
Attachment 2 
TLL 003 

A. PROBt.Df 

Further evaluation and explanation of the variation in natural ~ircu-. 
lation behavior which occurred starting 10/9/79, and bas since become 

the norm. 

I. REFERENCES 

1. Telecopy fro• S. J. Engel to L. C. Rogers on 10/17/79, Explanation 

of Deviant Flow Behavior, 03-05-008. 

2. Natural Circulation Stability Report by S. B. Esleeck and J. E. 

Lemon, June 29, 1979, BAW-1562. 

:.. Memo from L. C, Roaers to B. Elma, LRC-084. "Review of "A" 

OTSC Steaming Test Data," September 12, 1979. 

C. DISCUSSION 

CAUSE OF nlE DEVIANT BtHAVIOR 

~,e cause of the deviant behavior which started on 10/9/79 is not 

attributed to any one factor but is due to many factors. The factors 

that contributed to the deviant behavior are indicated below: 
. , 

1. The TBV setting was reduced fro• 15% to 13% on 10/7/79 causin& 

a slight imbalance between heat generated and beat removed. 

The result was a gradual increase in thf!' temperature of the .. A" 

loop reactor coolant syste• of approximately 1.5 F fro. 155 F 

on 10/7/79 to 156.5 F on 10/8/79 (See Figure 2). This upset in 

the equilibrium between decay heat generated and reDOved continued 

until 10/14/79 with the "A" loop average prit:!ary t~perature !:!­

creasing another 4 F to 160.5 (Figure 3). The gradual temperature 

incrense was finally halted on 1'0/14/79 as the TBV setting was ill­

creased to 17%; this alloweo an adequate increase in ste.m !low 

rat e to more than remove decay heat as the .. A" loop ter..perature 

started an immediate decrease (Ficure J) . 

·. ~. A cold weather front came into the RarTisburg area on appro~!n.tely 

10/9/79. This had the ef!ect of reducin' ~ke-up tan~ teoperature 

-1-
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fro~ approximately lJO F on 10/8/79 to 124 F on J0/12 to 117 on 

. J 0/10 •• · Sirdlarly the feedvater t~perature was reduced froca ap­

proximately 75 F on 10/8 to 66 F on 10/1~; it was subsequently in­

creased to about 70 F on 10/16/79. The condensor vacuum may bave 

also changed slightly though there has been no indication on the . . . . 
instrumentation; the reading remained .unifom·at about 28'1s-29,. Hs. 

3. loll.en the "S" loop burps it causes temperature oscillation in the 

"A" loop. n1ese were very mild prior to 10/2/79 but the 10/2/79 

and 10/6 "B" loop burps showed significant temperature oscillations 

(See Figure 1). Following the 10/2 and 10/6 burps the 11A" loop 

temperature oscillations wrre dampened out after about 12 hours 

since the sy~tem. vas in steady state equilibriUJD except for the 

"B" loop burp i)erturbations. Hovever, follovin& the "B" loop burp 

o! 10/9 with the addition of the perturbations du~ to the 13% TBV 

position and the temperature changes due to the cold front, the 

systen1 ':'as unable to dampen out th~ initial "A" loop temperature 

oscill~tions (Figure 2). In fact, the "A" loop temperature oscU­

lations got stronger particularly bet\leen the "A" loop cold legs, 

which suggests some form of unstable fluid flov interaction betveen 

the cold ler,s. This fluid flow interaction increases the cold leg 

"riser" Ar and therefore rci!uces the driving bead for natural circulA­

tion . Since the driving head is reduced the flowrate is also reduced. 

This results in an increase in the "A" loop equilibrium AT from approxi­

mately 8 F on 10/8/ to 12 F on 10/11. With the reduction in driving 

head the system is even ~ore susceptible to "D" loop burp rerturbation 

th~n it vas on 10/9. For example, the system burped only 2 days later 

on 10/11 (versus the norMal 3-4 day period). This burp triggered a 

sir.~ilar decrease in driving head as did the 10/9 burp, and a new 

equilibri um AT of 17 F ~as established. The 10/13 burp result~d 

in a th i rd flow reductio~ and a tT increase to about 22 F before 

._ the TBV settin; was increased (Figure 3). · 

' 4. There are two other factors in addition to the cold leg flui d flov 

intera-:Uons t.'hich reduce the drivi:tJ: hrad for n~tural circulation: 

- 2-
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(1) AIJ the flov rnte decreases tha "A" loop cold leg tempera­

tures decrease evea further since they are transferrin& es­

sentially the same amount of heat to the reactor building 

water; ·1. e., u 1i dec~eases 6T increases. 

(2) As the system temprature increased from 155 F on 10/7 to . 
160.5 F on 10/14 the ambient heat loss is incrcasesed 'and 

tbid tends to further decrease the driving head for natural 

circulation. Natural circulation is best supported by havin& 

as much of the decay beat removed in the OTSG as possible. 

S. · Since there bas~een uncertainty about the OTSC water in~entory 

during this period, this may also have been a factor since changes 

in OTSG level can als~ affect the driving bead for natural circu­

lation. A reduction in water level in the OTSG changes the t~pera­

ture gradient on the pr!Qary side such that there is a reduction 

in the average density of the. primary coolant iD the OTSG. Thu , 
reduces the taP of the OTSG (which is a downcomer ·in the natural 

circulation system) and ~~reforc reduces the driving head for 

natural circulation. For example, a change iD OTSG level from 

430" to 330" would cause a red~ction in the OTSG· do-Jncomer AP of 

.0065 psi. An identical reduction in natural circulation driving . . 
head uould also occur. If it is assumed that an OTSG wtib a 

430" level had a driving head of .0200 psi· (Reference 2) and a 

resultant flow of 375 gpm and an "A" loop AT of 8 F, a reduction 

in the OTSG level to 330" would result in a driving head of • 0135 

psi, a flow rate of approxiJMtely 300 ;pm and an "A" loop AT of 

about 10 F. 

EVALUATION OF THE FLUID nW INT£RACTI<m PHC'<l~~NO~ 

Reactor residual heat generation continues to decay (Figure 4) and 

the percent of this heat removed in the generator d~creases as the 

ambient losses and heat removed by the ~akeup flow continue at constant 
\ .. 
l~el. For example, on August 29, 1979 the heat removed by the. OTSC 

was estimated to be a maximum of 72% of the decay beat generated 

(1.9 x 10' Btu/hr) •• per Reference 3. This result• in ambient and 

-3-
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ma~eup losses of approximately O.S3 x 10' Btu/br. (28%). On November 15, 

1979 the decay beat level was about 1.25 x 10' Btu/hr (Figure 4). As­

sumins no change in ambt~nt and makeup losses, the OTSG is transferring 

only 57% of the decay heat generated. This· reduction in the percentage 

of heat transferred by the OTSG reduce$ the driving head for natural 

circulation since the heat loss (43%) may not be occurring in a down­

comer. Heat loss in a downcoaer promotes natural circulation where . . 
heat loss in a riser impede~ natural circulation. The best example 

of this is the heat loss to the reactor building water due ·to a portion 

of the pump inl-:t pipin& being submerged in the water. The tvo parallel 

pipes are cooling "risers" in a complex natural circulation configura­

tion. Anytime a cooling "riser" occurs in a natural circulation systea 

the stability of natural circulation is challenged. The fact that 

the cooling risers are 1D parallel further complicates natural circula­

tion of the system. 

In order to evaluate and explain what is happening during the fluid . 

flow interaction phenomenon it vas decided to obtain detailed accounts 

of "A" loop inlet and outlet primary tcntperatures during three differ­

ent periods of time. The method of obtaining this info~ation was to 

borrow the "reactir.leter" computer t4pes froa the site and obtain the 

hard copy ccmputer printout and a computer piot of the "A" loop tcm-. 
peratures versus time. The reactimeter tapes record the measured var­

iable every 10 seconds. The computer plots for the three different 

ttme periods arc shown in Appendix A. 

The first time period selected was from 0000-1000 on 10/16/79 (Fig­

ure 5). This period was s elected since it represents a "steady state" 

per i od followin& the "B" loop burp on 10/13/79 even though there are 

very large fluctuations in the "A" loop cold leg tetDperatures every 

-h!.o hours. The "Tt2" leg temperature fluctuations are greater than 

the "TT4" leg temperature fluctuations. The second tiae .Period 

selected was from 0000-1000 on 10/17/79. This time period represents 

the time before and baediately following the "B" loop burp \:'hich 

. -4-
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'occurred at approximately 0330 on 10/17/79. Again,. very larce fluctua­

tions were observed in the "A" loop cold legs during this period. The 

third period selected vas fro• 1~00-2~00 on 10/17/79. This period showed 

very regular fluctuations of cold leg temperatures similar to a savtootb . 
pattern, with much smaller te~perature changes t~an in the first two 

time periods. 
.. 

The following conclusions have been made regarding the fluid flow inter­

actioo phenomenon vhicb started on 10/9/79 and is nov the norm after re­

viewins and evaluating the temperature plots in Appendix A: . 
1. The fluid flow interaction between the pump cold legs is 

actually a ''burping" of the "A" loop "TT2" cold leg. The 

2. 

. ·-· 

flow in this leg actually slows down, stops, and reverses for 

a short period of time resulting in a decrease in the total 

flow to the renctor coming from the TT4 "A" loop cold leg. 

During this phase of the burp· cycle, the TT2 cold leg is slowing 

down because it is cooling off more rapidly than the TT4 cold 

leg. Its density increases until the leg is heavy enough to 

cause reverse flow. The reverse flow is only .momentaiy, though, 

as higher temperature coolaut is pulled from the reactor vessel 

into the TT2 cold leg (S~e Figure 6) . This low density fluid 

causes the flow to reverse again with both legs nov flowing 

in the same direction untU the next cycle occurs. 

The "A" loop TT2 cold leg burping (or reverse flow) occurs in­

dependently of the B loop burps: the cycle time is approximatel7 

3~ hours. Inspection of the temperatures plotted every 2 hours 

(Figure 5) appears to show a different type of behavior bet1.·een 

the period of 0000-1000 on 10/16 and 1400-2400 on 10/17. The 

large irregular t.emperature changes of . the "A" loop cold legs in 

the fir•t period conflict vith the small regular sawtooth pattern 

t~perature changes in the third period. Hovever, ex~ination 

of the react~eter tape plots in Appendix A sho~~ that the tc=­

perature behavior for the 2 periods ia quite s~lar but appears 

dif!er~nt in Figure S because the 2 hour plottin& interval is so 

-s-
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lons that it may •iss the large tc~perature fluctuation in the 

m cold las and becasue the "A" loop TT2 cold leg burps occur 

approx~ately once for every two (2) hour readinss; i.e., they 

are in phase. . 
3. The "A" loop TT2 cold leg burping results in a variable primary 

flow as the 6P in the cold leg changes throu.;'hout the flow cycle. 

The variable flow rate results in the pr~ary temperature fluct­

uations observed and is the cause of the stca~ temperature varia­

tions also. This is verified since the incore Tave is leading 

the "A" loop ste&lll ten~perature by approximately 2 hours (See 

Figure 7). This ~eans that the "A" loop "t:r2" cold les burpins 

is the primary cnuse of the cyclic primary temoeratures, primary 

flow and steam temperatures observed since 10/9/79. 

PROJECTIONS OF EXPECTED BEHAVIOR 

As the decay heat level continues to decay over the next few months 

(Fi gure 4) and if the TBV setting remains at 17%, it 1& expected that 

"B" loop burps will continue to occur every 3-4 days and .:'A" loop 

"172" cold leg burps will continue approximately every 3-4 hours. 

The "A'' loop "Tr2" cold leg burps will continue to be independent of 

the "B" loop burps and vill result in similar "A" loop cyc~ic priJ:Iary 

flo~, primary temperatures, and steam ten~peratures that have been 

observed in the past. It is anticipated that the reduction in de~y 

heat level over the next few UIOnths will result in reduced "A" loop 

primary system temperatures and a sli;ht reduction in the "A" loop 

6T as the TBV setting remains at 17%. 

A gr3du3l reduction in primary syst~~ temperature vill be required to 

maintain natural circulation in the future. A~bient and makeup losses 

at the present rate of approxi~ntely 500,000 Btu/hr are too high to 

support natural circulation when the decay "heat level gets much b~low ·-
1.0 x 106 Btu/hr. It is possible, though not anticipated,_ that the 
ambient and makeup losses will continue at about 500,000 Btu/hr level 
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due to the possibility of: (1) priDary system tcQperature not de­

creasing or (2) the lower cooling wnter and the reactor building sump 

and containment tempernturea that vill probably occur ia the near future 

when the winter weather is here for . aood. Should this occur, natural 

circulation performance vill be reduced vith a resultant increase iD . . 
the "A" loop primary system teQper3tures. However, ~table natural 

circulation performance can be maintained by monftoring the temper~­

ture variables and taking corrective action, i requir~d, in accordance 

with the Loss of Natural Circulation Procedure (EP-34). 

D. CONCLUSIONS 

lbe "A" loop T1'2 cold leg burping is the primary cause of the cyclic 

primary temperatures, primary flow and steam temperatures observed 

since 10/9/79. 

There is no concern with respect to core cooling now or in the next 

few months with continued operation of steaming in the "A" OTSG and 

the accompanying cyclical "B .. loop burps and "A" loop "TT2" cold leg 

burps. 

In order to maintain stable natural circulation over the next few 

months the thermal level of the system ("A" loop average temperature) 

must be reduced. This may require further opening of the "A" loop 

turbine bypass valve(s). 

B&Y reco~~ends that the TDV setting be maintained at its present position 

of 17% open and that the temperature variables be monitored in accordance 

with EP-34 to ensure that stable natural circulation to remove decay heat 
cont i nues. 
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FIGURE 4 

TMI-2 EXPECTED DECAY HEAT LOAD 

VS THIE, JUNE 15, "TO.DECE~!!lER 31, 1979 
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FIGURE 4 
(Cont'd) 

• • 
TMI-2 EXl'~CTED DECAY HEAT LOAD VS TIME 

JANIIARY 1 TO !;F.PTF.Hl\"R 11> 1980 
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FIC:Ur.E 6 --
"A" LOOP TT2 COLJl Lf.G "BURPJ~;r." ' PHENmiENON 

- Each pump leg transfers heat to the reactor building water at approxi­
~ately the s~me rate. 

- The TT2 pump leg has less flow than the TT4 pump leg (different inherent 
flow resistance due to position of the stopped pump rotor). 

- The pump leg with the least flow (TT2) has a greater rate of temperature 
decrease as the result of heat loss to the building water. 

- The colder pump leg (TT2) acting through height "H" develops a greater 
head in opposition to available natural circulation head and the flow 
in this leg slows down and reverses. 

- The reverse flow pulls hotter water from the reactor vessel which dis­
place-s the colder water in the pump leg making it a "light" riser and 
re- establishing forvard flow, and the cycle begins again. 

OTSG 
liF.AT ./'---, 
OUT "-..,: .-J 

REACTOR DUlLDING 

\lATER 

0: 
~ ~ . 
•s /......J' H 
I ~ oo~~" '---=- -~ 

, ,Is ~~~ \_I -~t~~ I ~·1 '-,- I '.:t ~ . (.!) vHn t I V 

~ ~ ~ '( 'I I HEA 
g ~~- ~ ~ )1

r /\ FRmt 
u js ~ R.V. 

ge 

I <:==t 
l 

::._....; J--~ _ ___...._. -
vJ-' 

._..,.Y ~ 
~ '\." HEJ\1' TO 

<.J l/ATER 

DECAY 
HEAT IN 

. -



'J'HU·: (L>f\'1'.1:: & llaJRS/100) 
: •• ' ""!' • • •• ._..... . 



·- -

-- \S.:o::l 
0 -X --
~ z­•-4 a: I: 1 ~ .'SO!) --

u 
(C: 

.... 

APPENDIX A 

REAC!UfETER DATA PLOTIED 
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