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CRITERIA FOR ABORTING ATTEMPT TO ESTABLISH NATURAL CIRCULATION 

The purpose of this memo is to define criteria to be used by plant personnel 

for aborting ·~~ attempt to establish.· natural circulation at lMI-Z. 

The problem is approached by (1) identifying all parameters which affect the 

.reactor coolant systs (RSC) and can be measured wi.th existing equipment • . 

(2) identifying all detectors available for measuring the parameters identified . 
in (1). (3) selecting those parameters which can be used to~ that natural 

circulation has ~been achieved. (4} identifying those parameters selected 

in (3) which can be interpreted by a plant operator unambiguoosly, (5) lfst 

the possible scenario's which lead to the attempt t.o reach natural .circulatfon, . 
(6) describe the sequence of events for each scen~rio listed in (5), and (7) 

define the criteria for aborting the attempt to reach natural cfruclatfon. 
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,~ / •. RCS Pi•amete•s 

;o . (Measurable) . 
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Temperatures 

Pressures .. ~ 
Acoustic Sfgnll 

Neutron Detector 

Gama Detector 

.. . ~. .. 
.· 

•'Vol IIIII! (pressurizer and/or ukeup tank level) 

Themal Nohe 

Pressure Noise 

Instrument Degradation 

Transient vs. Steady State Measurements (for each of above) 

Available Detectors 

Temperatures 

Thot (3 RTD's, l on 8 and 2 on A) - ·wide range (ambient to SS0°F) ! l0°F • 

Tcold (4 RTD's, 1 fn each leg) - narrow ran~e (S00°F to 6S0°F) ! 10°F 

In Core T/C's - 44 working 

Pressurizer RTD- .rtde range (liquid portion) ·(O- S00°F)! 10°F 

Secondary system temps fn steam generator 

' · In Core Neutron detectors (SPHO's can be used f~r~1700°F indication) 

Pressures 

P (3 pressure transduces, on 8 and 2 on A) 0-1000 psfg 

Containment pressure 

Acoustic Signals 

U~per tube sheet of A & 8 Gener . (2 each) 

lower tube sheet of A & 8 Gener . (1 each) 
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Acoustic SiGnals (Cont.) 

Upper reactor ve~sel head (outside) (2, 90° ~part on bolts) 

lower reactor vessel (2, 1 on center fn core guide and 1 on outside gufde, 

both outside vessel) . 

Both sound and CRT spectn. available frOifl each of above. 

Neutron detectors 

fSource range (BF3 - thermal neut) (2, 180° apart) 

Ex-Core ~Intennedfate range .(2. 180° apart) compensated ion chambers 

CPower range (4, 90° apart) uncompensated 1on chambers 

Ganma Detectors 

Power ran9e (4, 90° apart) ex-core uncomp • . fen chambers 

Vol~~~~e 

·Make up flow ·+ pressurizer level + letdown flow+ P + T- no automatic 
calc available 

Pressurizer level (3 DP's, 1 working, 1 questionable, 1 failed) 

(Heater bank power spikes as each fs uncovered) 

(Press. RTD will eventually give fnfo) 

Thermal Nofse 

2 fncore T/C's dedicated to thenmal noise 

Pressure Nofse 

loop A & loop B - 1 each press. transd. 

Instrument Degradation 

Pressurizer level 

Incore SPND's 

_) 12 (on strfp charts) fncore T/C's 

Thot (A loop) on strfp chart 
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Parueters which show tlatural Circulation Ngt Achieved (-Key Parameters) 

Core Te~Peratures and rate of change 

Thot. T~old. and nte of change" 

Pressure 

Upper head acoustic: detector (violent bofltng) 

Lower head acoustic detector (debris falling) 

. ... 

•· Source range BF3 (criticality) - rate of c:hanqe (approach to crtticaltty) 

The~l noise (boiling) 

Pressurizer level 

Key Parameters Interpretable Unambigvously by Operator 

Thot, Tcold, and rate of change 

Source Range BF3 
Pressurizer level 

, 1 Other key parameters require the presence of an experienced diagnosttc:fan 

to interpret. 

Initiation Scenario's 

A. Current status• reactor coolant pump (RCP) trfps• unable to start 

another pump. 

B~ ' Planned trip of RCP 

Current status tmplfes that experienced diagnosticians are not present tn 

Cable Spreading and Control Rooms . Experienced diagnostician may be avail· 

able within about ~ hours . No back-up analysts immediately avaf l1ole. 

Plant trip implies : experienced diagnosticians in Control ~Cable Spread

ing Rooms, back-up diagnosticians and analysts available on-sfte> other 

requ ired diagnosticians and analysts fmmedtately available vfa phone. 
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SEQUENCE OF EVENTS 

~ Scenario A 

1. P\.-p 2A trips with syst• at-850 PSI. 

2. Attapt to start lA - call fo~ assistance frCID diagnosticians. 

3. If lA doesn't start, reactor operator attempts to achieve natural 
circulation. 

4. If natural circulation is not achieved, attempt to start 18. 

·· s. If 18 dcwsn't start, att~t to start 28. 

6. If 28 doesn't start, abort by going to HPIS while maintaining secondary 
side of 'A' ste1111 generator at sao•. 

Scenario 8 

1. Pultp .!!. tripped at preselected pressure ~.,.. 850 PSI) 

2. ~actor operator attempts to achieve natural circulation 

3. If natural circulation fs not achieved, abort by attempting to start 

one of four pumps. 

4. If no pumps start, go into reflux boiler .ode; dia~nostfcfans and 

analysts interpret results. ABORT BY GOING TO HPIS. 

CRITERIA FOR ABORTING 

Scenario A 

, If one of the RCP's starts, there will probably be mechanical mov~nt of 

the core; this could chanqe the di~tribution of •hot• and •cold• core TIC's. 

There is no ·current crfterfa to tell the operator what to do in this case. 

For example, if the temperatures rise rapidly on one or more TIC's, what 

should the operator do? 

At this writing, there is a question on whether the BF3 counters are showing 

a keff very near criticality. If the core meved. a rapid increase in BF3 
~ ~i count rate would indicate approach to criticality. There is probably no 
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Scenario A (Cont.) 

4lt mechanical respo~se which could be .ade before the increased heat generation 

MOUld re-distribute any loose fuel pellets. Therefore, the operator could . . -

.· 

.. 

be left with a completely different dtstrtbutton of •hot• and •cold• T/C!s. 

For the above reasons. 'there ts no lotial w~ that the core TIC's can 

be counted on to give an. unllllbtguous stgn.l to the operator. Therefore, 

the only eriterta avatlable are Thot, Tcold, thefr rate of change, and the 

rate of change·of ttl~ BF3 coun~. Sfnce the rate of change of these 

instruments is not automatically printed out, an unambiguous interpretation 
-

cannot be assured. Therefore, only Thot' Tcold are available . Conse-

quently, one criteria for aborting the attempt to achieve natural circulation 

tn this ease ts: 

That~ TcolcrTsat - Margin~ Abort. 

The current B&W margin of 100°F is adequate and (probably) conservative • 
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