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November 2, 1979

RESPONSE TO IE BULLETIN NO. 79-21

“TEMPERATURE EFFECTS CN LEVEL MEASUREMENTS" -

" NRC Requlrement

Review the liquid level measurlng systems w1th1n contalnment

to determlne if the 51gnals ‘are used to 1n1t1ate safety

'actlons or are used to provide post—ac01dent monltorlng

lnformatlon. Prov1de a descrlptlon of systems that are
so employed; a‘descriptidn of the type of reference leg

shall be included, i.e. open column or sealed reference

‘leg.

Response

Review of the above requirement indicated the following

'systems to be applicable:

Systems ) - Description
Steam Generator Level- Open Column
Pressurizer Level .= = - . Sealed Reference Leg.

‘NRC Requirement

On those systems described in Item 1 above, evaluate the

effect of post—accident ambient temperatures on the indicated

'-water level to determine any change in indicated level

relatlve to actual water level. This eValuation must include

other sources of error 1nclud1ng the effects of varylng fluld

fpressure and flashlng of reference leg to steam on the water

level messurements. Results of this evaluation should be

presented in a tabular form.




Resgonse'h

As requested, aneevaluation‘hasibeen performed and therresults
are presented in the following'fodr tabies which are included-
in this attachment.

'Tabie No. l: ¢orrection to indicatedISteam.generator
water leVelef.Reference Leg Heatup;effeCts
due to post—accident containment temberature for -
narrow range level transmitters (before reactor trip) .

Table No. 2: Corrections_to allowablegindicated steam
generator Water level forvReference Leg
Heatup\and Pressﬁre'changes following a high-
energy line break for narrow.range.level transmitters

to assure that true level is between the level taps.

Correction to indicated pressurizer water

Table No. 3
level for Reference Leg Heatup effects
due to post—accident containment temperature'
(before reactor trip). |

Table No;_4:' Corrections to ailowable indicated.pressurizer
water level for Reference Leg Heatup and

"Pressure changes follow1ng a hlgh—energy

line break to assure thatvtrue level is

between the level taps or above the

pressurlzer heater located below 17% level

e i e e kst e 1t ot mevit e amban w b e Areas soma e e e e ke 4 et e m D e ea s [
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Typically) boiling occurs in the reference.leg after rapid.'

depressurlzatlon of any steam generator w1th hlgh contalnment

_ temperature c01nc1dent w1th den51ty changes in the reference

.leg follow1ng a steam llne or - feedwater llne rupture

;n51de contalnment.: Although -a plant spec1f1c analy51s has

not been performed recent containment analyses performed using

Westlnghouse models, 1ndlcate that such b0111ng ln the reference N
leg’ would not occur.'

3.- NRC Requlrement

" Review all safety and control setpoints derived from level
51gnals to Verlfy that the setp01nts will initiate the’ actlon
requlred by the plant safety analyses +throughout the range of
ambient temperatures encountered by the 1nstrumentatlon, N
including accident temperatures.’ Prov1d1ng a llstlng of these
setpoints. | o

Response

In Westinghouse'syJune 29,>l97§ letter (NS;TMA-2104) to
Mr. Victor Stello, it was stated that in the caSe of feedline
rupture, an adverse environment could be'present and could
delay or prevent the prlmary signal arising from steam
generator‘water level (low low steam generator level) West-
1nghouse has recommended a change in the allowable water level
trip set p01nt toaccommodatea.potentlal temperature—lnduced

bias which could result from contalnment temperatures up to 280°F
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(see attached Table l) The conseruatlve assumptlon of 2800F
would result in a 10% temperature-lnduced blas. Slnce 1n1t1al-
startup, Ind;an P01nt,Un1t‘No. 3 has operated w1th the low low
-steamAgenerator ievel»reactor trlp-set at 15% of .span versus
_ the;O% of span assumed in the:accident analysis (the technical
jspecification requirement is 5% of the span). ,The existing
lS%»margln is more than adequate to accomodate»a potential
10% temperature induced b1as and therefore, no steam generator
: water'leVel tr1p setp01nt_change is requlred. In-addition, the
' reactor would.actually be tripped considerably‘earlier'(prior -
" to the ambient contafnment.temperature»reaching 280°F) since
the high containment pressure-trip is set at3.5 psig which
(based on a rev1ew of steamllne break analy51s) corresponds -

to an expected contalnment temperature of less than 200°F
~and, therefore, a potentlal temperature—lnduced blas of 4%
of span. o .

4,f NRC Requirement

Review and revise, as necessary, emergency procedures to
inClude-specific information.obtained from the review and
evaluation of Items 1, 2 and 3 to ensure that the_operators'
are.instructedion the,potential for andfmagnitude of erroneous
level signals. All tables, curves; or correction factors that

'would“be applied:to post-accident monitors'Should be readily
available to the operator . If revisions'to procedures are
v requlred prov1de a completlon date for the rev151ons and a

completion date for operator training on the rev181ons.



Response

'-?'Exiéting.plaht~§r0cedﬁres réquife'that tﬂé'steam-éenératbr'
-levglsibé maintainéd between 35% and'GO%'Qf ;pan‘thﬁs assurihg
that.the stedm generat§r;tubes'areffully covered and the steam
generators are nofbwaterjsolid. ThislreqUired.range’is'more
than adequate- to compensate for any pétential température—indﬁced
bias (see Téblé 2) . bn this»basis, we feel that no furﬁher
instructidns or guiaance'to‘£he.6péfators is neceésary.g

With regard to the pféssurizef} Wéstinéhouse haé'calcu1a£ed-
that a7postulated 2809F;containment tempe#aturé would result
in a'pbtentialﬁls% temperature-induced bias due to héatup of
the pressurized sééledvtype referencé leé. We are evaluating
‘whéther'ér noﬁlany of our pds£~accident monitoring procedures
are impacted by this éffect;_ Any:necessary procedufal revisidﬁs

and'retraining'of operators will be completed by January 1, 1980.



._’TabléfNo. lv7

Correction to indicated steam generator water level for Reference
Leg Heatup effects due to post-accident containment temperature

for narrow_range>level_transmitters (before reactor trip). : . ¢
Max. Contain. Temp.. reached: | -COrrection'to S/G Level
before Reactor Trip ©F. . Per cent of Span
909 R 0.
200 L 4.0
280° o R 10.0
320° | . . 13.0
400° | B . 20.0
Basis

Level calibration pressure 4 1000 psia

Reference leg calibration temperature > 90CF

Height of reference leg = level span

True level = indicated level - correction
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' Table No. 2

. Corrections to allowable indicated steam generator water level : :
for Reference Leg Heatup and Pressure changes following a-high-
energy line break for narrow range transmittal level to assure
‘that the true level is between the narrow range tape.-

Contain. - Correct. to Min.: . Correct. to Max.

 Temp. . - Allow. Ind. Level =~ . i Allow. Ind. Level
. F. : ) Per cent of Span ' " Per cent of Span
900 R S R -4
200° , 46 . -4
2808 o ' oo FlL =4
3204 - +14 ’ -4
400 o S - +21 o o -4
Basis

Levél calibratidn pressuré-fnlOOO psia.
Reference 1ég calibration‘températurej,QQOF
. ‘Height of reference lég = level span
 Pressure SO'I‘p.sia o ,- | ,
Maximuﬁ'steam generator preésufé.ézod bsi + calibrafioh pressure

< 1200 psia o - | o ‘
Boiling in the reference leg is not assumed.



Table No. 3

Correction to indicated pressurizer level for Reference Leg -
~Heatup effects due to post-accident containment temperature
(before reactor trip) ' :

Max. Contain. temp. reached | ' Correction to Pressur.
before reactor trip ©F . . Level. per cent of Span

9o 0
200° o 7
- 280° o ’ . 14.5
3200 . o 19.25
400° . , - 29.5
ABasis
‘Level calibration pressure£ 1000 psia
'Referehce leg calibration temperature= 90°F -

Height of reference legénggx level span

Allowable level = indicated + correction



" Table No. 4

Corrections to allowable indicated pressurizer water level for

Reference Leg Heatup and Pressure changes following.a high-energy

line break, to assure that true level is between the level taps: ' N
‘or -above the pressurizer heater located below 17% level.

Contain. Correct. to Min.  Correct. to Min.  Correct. to Max.

Temp. = Allow. Ind. Level Allow, Ind. Level  Allow. Ind. Level
Op. " . Per cent of Span 'Per cent of Span Per cent of Span
' (above level tap)  (above heater) o :

90° . . +6 o 4 } . -9

200° - ' +13 o 11 : ' -9

280° : +20.5 : - 18.5 R -9

320° e +24.25 - 22.5 : : =9

400° - +33.5 - 33.5 -9

"~ Basis

Level calibration pressure £1000 psia
Reference 1eg calibration temperature > 90°F
Height of reference leg é’l.l x level span

Pressure= 50 psia

Allowable level = indicated + correction

Pressure £ 200 psi + calibration pressure 1200 psia . :

Boiling in the reference leg is not assumed’
|
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