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; ··-; . : .. ! 1 . ·.· 4 . ..:t• ,:::.-~ , .:. .~ ... :.i .:h .;; ::< ·f'i J -.;::; :: i$ ':. i ·:ll ':.::..:. : t i~ l"'~ 
· .. r ;:: .. ::-::::!1 ) f .:,:,r: : ~r;f-:.:~ .... ~ :~ :a~:: :~~1~~f$ ;;.~ ... ~ .:t: !1 in : !_;rn 
. , . : ' ...-:; .11 '::: · 1~ .. ~· ~.'·~;-;~~ ~~ . . ::•·.:~ . r·;: !"; ) ::"rt! :,::.· ·:· . .j r. :-.,. !;~ : · ;t:::!l:i:l, 

- ' · f : :1 ·.:. : :c ;· .. : ·.~ .-;c. ~i ;1S -: ~J ·:~. ,·., · ... ,_;:--··:; - : ~~~ : :1 : :1~ s ··~:i- i : ; ~ '' 
_.: .: !" "· ;·~ :'!.~ '.<=!. :- : . ~s ' .~.:~ .. ~ :;· . .: i:i • -:1 ·.:·J : s l ': .: :: s 

:r . ;: #~ • .. :. : ~r ·:!:.Jral •: ~r::.: i.::~ ~;n ~ 3 ... 'j: .• ;.:t• ; .. :~ : ·t; ~:: ~ 
_;,--; : ·· J ·l ~· •• ::~ :~ ::o ai:~:r r.~ :a :Joi i.:g - .. .! ~sis .·r:~ J :,·:d . 

': ';:;\l:-:J ~ i ')n: :-~e ·.!a-:a s~t -;-t.;s~ ~e :-,.j,.··ai:y :is~d~u::::d. 
~::nis JS~;.:-f:tion is ;i r~v ;c::d : n :r.e ··:;.; ,--:ii:y 'i~sc" 
~;,~s - -:-:-o). 

(.;.; stif~cH~cn 
5::c:ion of 

- :·.:~ .· : · .. :~)·J . · :~·~~.·;s ti-. .:':. : ·-:.'! c:: ::1 ~.a ... :··:,~ 
s~~~~a rd dev flt iJn be calculated, 1nd :~at 
c3 1~~i3 ~ed to :~st t~e hy~c:hesis :~at ~ ~ e 
{ htgh or i~w) is fro~ t~e sa~e pc~ulation. 
folio· . .,.: 

~ ,. : ;r :·j, : ·. ; ;: ::~.: ..: .:.n ·.:1d 
~ s ~~~le statistic be 
:::ost ~.<:r~e t!a ~a ~oint 
Indivi~~al detailed steps 

1) ?ar.k c rder the cata i n incr:3s~ng order, i.e., 11 < Tz --- ... T0 

2) Calculate the sa~ple ~ean, where 
,., --= ~ I ~ 

I ~~~·~'------
i'l 

3) Calculate the standard deviation, ~here 

5 
(f.. (rdr. - n ' ! )}'z. 

lt-1 

Note: Use all values of T in the calculation of T and s. 

~ -----~----------------------------------------
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1 

J 

- ·::: 1 ~ ~ .: •· "';:..i : : : : -; : • .. • : :!.. : ": • : l .. ; •. 
.. 4 • • • I r . .: . ., , •j I ' 
, • • • •. I . J tl ., •' • • 1' l • ' 1 

. ~ j' ·. : 1 . .. • .. ~. 
t - •. • • i •.. r I .. • • . ~ ·-

'J ) .' ····..:;·.! ... ,·~ s:.:~~ 2·5 :::: .. ;•.J1d :~ ,. ; ,:o:; :-;d :o -;;·.! .:·: :··,;t 
·:· . .: r •. <1 L1; rg ,:u :l ~·>::: n' t : lC 1 J· ~~ :.1 : .• : ~ i d. :-· .~ 
~~ ~ :.~ :~a .·a~Je rJf :-1 ~ :-.: ·.: j . :t ·~: . :-:d i:1 ;:::.: :: · . • : . ~' :o 
... . ... 1S. 

; : = ~~~r~~ne the cJr~ !~~r1~e :;~:~rl t~r! ~J ~c:1r.~~~~g 
~~~ ~~~n of :~e r~~aini~g. M;c~d" ~a~a ;:ints . 

. ; :: ..: !· pi~ ~ :; :a ~ L: t of ~:.~:,·e ~--=;-~sr·: : 4.·!'! s ~; '.~ :~: : ::J in .. ~e 
c:r.:nl r-:-:i1, 1~/i0/79. 7he -:a~a ie :: · ... ls ~.:~":..: •.: ::r · .:, ·- -:~;:! 
,;~~ng :!ie ..J ~~st dcscri~ed in ~:.Si ~"::; 1~~c.d "l Z5. E-i.'~i4-
:.::5~s~;:-ent of ;:he ~$::.::-:~tion of n.:,-ali:y. 

:- ·.a :.1":.l : . .! t ~ rc·, ~~~d 1 ~:st i:l: -:3 ~ ;,; ,J f 0.:·3 ~:~ ~ -: 1 " :: :~ 
fro~ t he saG~ie) and the hy~ot~esis of ~o~aiity -us: be 
rej~ctad, for this sa~p1e of 49. At the 1~ l~vel of s~sr.ific ;nce 
the cri:ical value is 0.929, and c~~p~rison of .388 to :~is val ue 
ieads to reje~tion. The outlier rej~ct~on te~ r.nique ices 
! Si ~~e ~~at the ~~~arlyi~g incore :i=~ sr~:Jre rel~ in~s ~re 
no1.1a1ly distributed, as do other cutil:r r~.::• : ti o:n r:-t:t::~cs 
5uitJble for computer applications. 

The data s7t at hand ~as subjected to the current outl ier cr i :~ria 
rr,-.0/s: 23C-171.57)/17.17 = 3 . .!C.>3.13) and :he 2~~o rs~d~ng 
r!~ectad. 7he ne~ average is 170.354° f~r !3 ~bservations. 
(i for ~9 cata points is 171.57). 

ihe min~mal impact of rejecting a single data ;oint su~~ests 
t~at ccntir.ued use of the current rejection cr~:eria as an 
aut~~at~d data ~ditor technique is justifiable, ~articularly 
when the objective is to provide capability to eii~ir.ate 
outliers on-line. Hcwever, continued revi~~ of the core 
thermocouple values must be made to assure the validity of 
the continued use of the outlier rejection criteria. 

At!ached fo7, reference is a core thermocouple map from October 
10, 1979 ana calculation sheets shewing a test for no~al ity 
on that data. 
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(7ne ~~~F ~r.c~r:Jinty a~res~nts·~~e ;ossib1e ~=~~~~~on 
of : ne tr~e av~rage te~per3:ure from th~ calc~l~:ed 
i~~~le l~!rl~e :e-;er3:ure, 3nd a1so consi~ers :~e 
~ ·,:=-:•::?d -:"rc.r .• nich ,·,ould ~e intr-:c:.J':e1 -!~; •. - ~:-'j ::-3t 
one ~i9n ~!:J ;?int is el i~inatad i~~n in f!~: the 
data point is good). 

'!or'? scecifically, 1C°F uncar';aint:t has :~·:o s:.;!:-c~i::;or.ents: 
a.to:: end l..+OF (~.5°F total-10.0}. 

7ie 3.1tJ!= ;ncertainty re;:r~sen:s ~ ';(.r'?e s:Jr.dJrd .:!e'l~at~tJns 
~~out the ~ean of the ca';a set ( :~te~~i~~d in ~u~ust 
1979). The 1.40F uncertainty re~r~sents the r~duction in 
cJlculated a'l~rage ta~pera:ure which resulted in August 
1~79 by the averaging routine'3 rej~~tion of tr.e hottest 
!ncore tne~ocouple. This 1.4 F uncertr.inty assu~es 
that the highest 'lalue ~as err~necus1y rej!cted. 

Hence 3QC0F - 1 QOF - 1 QOF - 440F ~ 2JS0F. 
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~. :. 2 
2. i3 
~.21 
~. c3 
2.:3 
?.. .: 1 
2 • .!6 
2. 51 
?. . 55 
~- ~3 
<. :z 
2:·.,5 
2.68 
2. 71 
2.73 
~.7'5 
2. i .3 
2.30 
2.82 
2.91 
2.93 
3,04 
3.09 
3.13 

Jchn L. Jaech, Statistical Methods in ~uclear ~ateria1 Ccnt~ol, 
T~chnical Info~ation Center, Office of lnforwation Services, 
Atomic Energy Conmission, 1973, page 393. 



· ~ --- ·._:_!_-) ) 

.. . . '- - : .. ; . ; ~ -.. z •' ) ' ..... ~· · ) ... 
.. '. ... • "\!..J • .J . • ':I ·-~ 

' .... . •t 
J 

.· ....... ) . ~·~~. ::· .. - : ,·· .. - .:.:s. ·.=- c: . · ' · ~ ·,·•::-:J :f .-·; :: · . . ·.5 

:.· .. ! •• 

. . ... 

-· . t 

• .:. 

. ·-r ''C' 
: J ·' • 

. ·c 

-· ..... • !. 
-.., .. . 

.r: 
. 

• j 
.. :~ 

) ... .:: .. : .. ::.;:~·; .s -· . . ) . 

" C ... 

., . . 

• 



; , 

~~~.SK nc,;owG 

1 14Z 
2 H3 
3 149 . . 
4 152 
5 155 
6 155 
7 158 
s iSS 
9 158 

10 158 
11 160 
12 161 
13 iSZ 
14 164 
15 165 . 
16 165' 
17 165 
1a 166 
19 167 
20 167 
21 167 
22 168 
23 168 
24 168 
25 169 

!.l HST fC~ -.:;:::~L!TY 

(t~;sr :n5.15-1974) 

PJ.:iK . REAOI~G 

26 161 
27 159 
28 170 
29 170 
30 171 
31 171 
JZ 1i1 
33 173 
34 174 
35 175 
3S 175 
37 176 
3S 176 
39 177 
40 179 
41 18Z 
4Z 184 
43 138 
« lS? 
45 193 
46 209 
47 210 
~ 215 
49 230 

!?@@00 
®-~~~@~~£~ 

·, 

.. 
r 
I 
; 

-·-
bs {230·142) .377 + {215~143).2589 ~ (Z10-i49) .2271 + (20~-152).2039 +(19~-~S5j7l 

+ (129-T56).169Z + (188:158).1553 + {la¢-159).1427 + (182-153).1312 
t (179·158).1205 + (177-160).1105 + (176-161).101 + (176-16Z).0919 
t (175-164).0832 t (175-165).0748 + (174-165).Q667 + (173-165).0588 
+ (171-l65).ostt + (171-167).0435 + (171-167).0361 + (170-167).o2SS 
+ (170-168).0215 + (169-168}.0143 t (169-168).0071 • ~12.0915 

b2= 12554.50 
llfE AVERAGE IS 171.57143 (=8407./49) 
lnE STA~OARO OEV1ATTOH JS 17.16828 

s2 FOR lliE W TEST IS (n-1) (STA.~DARD O€VIATIOH)2 ·= 48{17.17.)2 

• 14148 

W • b2ts2 • .888 IS 'nl£ T£ST STATISTIC. nUS SHOULD D£ COX?ARED WITH mE 
CRITICAL VALUE (TABLE 2 OF ANSI N15.15-1974). IF THE TEST STATISTIC IS · 
GREATER THAH THE CRITICAL VALUE, THE HYrOTHESIS OF HO~~~LITY IS HOT REJECTED. 

FOR n•49. THE 1~ lEVEl OF SlGlUFlOJfCE CRlTlCl\1.. VAlUE IS 0.9Z9. THE 
UYPOTH£SIS OF NO~At.ITY IS TH£R£F'O~£ REJECTED. 

·- --··--·--·-..... ..,... ..... ,. ... ~-- ·-- -··-... -·. --·---·,... .... ----.... ·· . _.. ....... -.---...... . .,.-,.. .. ~__,---. 
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~i!?l. iC."iiOH OF T!l£ ~ !JTliE:l ~f.JECTlO:i C~!TEiH~ TO THE .~fTACHf.O ~-~TA 
SET C;~llS f'OR C.~LCUL~T!ON Of 

x~1 - x = 230-171.571 • 3.4 > 3.13 

s 17.168 

kiO THe RE'\lECTIC:l CF rnE 230° ~fADING iS C~U.EO fOR. FOR niE ~E:~~; :i PiG 
:g ~; rA ?·H:trS. n!E ..;vf,RAGE rs iHEJ\ c.~c:Jt.~T::O TO 3[ li•) . .354. ru~ 
~E~fCT!Ol OF .O!JTliEi<S !iOIJi..Q Si'Q? AT O~:f T:i f,HS C~SE. 
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