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Fraeidad aerzin is Jocumantaticn of the Sasis Jor ihe 2xistisg mathod
IECLTA wougtavarericing, dusticiesticnfor st 552 zssupiicn
S8 i sisheitutadidity ok, nd he Yaels- foe aspiication oY
ol ooaai fe il SEONT L5 Ry S Saleii ¢ cprelindoe R dael S
L A B e T el 16 5 DA P (ol i rE gErTne ity S
S arseesly Tioauten oraenm wnich 2 loys a statistical tecinigua
r Sismecs o of cors thersooaupsie desa-cuciicrs ind -shich in iturn
; 15 LA tinsdiiet avarage tEigerature 0 o2 SiIczior.  Sudsacuentiy,
e onviab czigerative arging 9 caiersoaesrtiinties in this “sa-itaa
s griicd Sern s valus e TRlS 30l oetad Salis s otian esd a8 A=Tigis
e julstug sheitee natdral elrsuisticn 150 langar siing the
sorz ind 4 suinch to dlfernata S3giing “udas is recuicid,
AIETASIG TELINUE
~ssurption:  The Zata set must 5@ nurrally Jistrilutad.  (Justificaticn
for tnis assumption is praovidad in the “Narzality Test" saciicn of
this =¢z0).
Taa s machod eaguicssithat tha daga-Ye finkirilsred, kit sha weza snd

stardard daviation be c=icaTa--,, ind that 3 saisla statistic be
calculated to tast the hypcthesis that the most 2xirzme data point
(nigh or iow) is Trom the same pcpulation. Individual detailed steps
Toliow:

1) Rank order the data in incr2asing order, i.e., 7] < T2 --~<T,

2) Calculate the Eample mean, where

- kTN
1
3) Calculate the standard deviation, whare

h —:\%
$‘ rL}Z_n—r.. \/
S = prect (
n-|

Note: Use all values of T in the calculation of T and s.
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5 1 =i a2
3] sesliee of data cyiatel n,
2 yalaa givan in TelSta 1 Tar 202 viter of
s in the taiple, lhen To is too larga or Ny
1l and should Se sHaipsted prige %9 siiosgiag,
138 ey B3Y 2z axomgughad ey bpalo g et [t ukiag
LI 1 | M S T 4y = § o,
e R0 L33 3 o et I
C2 stens 2-5 siculd Se rageatid %o enzurs that
ing datd Zcasn't laclude 2a cutiier. The
vatoe of Ty shcuid 39t 52 coad fa the c3lault’in

7, Catzrmine the csre averiage t:inz=raturs by deiarmiining
the mean of the ramaining, "scud" data ;oimts.
LiTtES
A campls data cat of {ncore temperatures as «dtaingd in .ne
csatral room, 10710/79. The data set was tested for scvmaiily
ssing the 4 tast dascribed in ~NSIT Standard NI3.13-05743-

~ssacssrent of the assumption of ncrmality.

.....

i@ data sat crovidad a test statistic of 0.3°3 {zaley’sied
from the sampi2) and the hypothasis of normality ~ust te
rejectad, for this sample of 49. At the 1% lavel of sicnificznce

the critical value is 0.929, and comparison of .388 to :tnis value
1eads t0 rejection. The outlier rejacticn technigue dcas

1s3ume that the undarlying incore t:zmcsraturs readings are
normally distributed, as do other cutiiar rejz.ticn retrods
suitable Tor computer applications.

The data s$t at hand was subjeacted to the current outlier critaria
(Ty-%)/s ={230-171.57)/17.17 = 3.2053.13) 2nd the 2300 rzading
rzjected. The new average is 170.3549 far 23 absarvations.

(T for <3 data points is 171.57).

The minimal impact of rejecting a single data ;oint sugjests

that continued use of the current rejection criteria as an N A
automatad data editor technique is justifiable, zarticularly fﬁ,f.fgﬁ;
when the objective is to provide capability to a2iiminate Lr’ip;aib

outliers on-line. Hcwever, continued review ¢f the core L Sans -
thermocouple values must be made to assure the validity of Q} a i ‘fW[
the continued use of the outlier rejection criteria. g _ [f\@: :

Attached for reference is a core thermocouple map Trom October
10,1979 an§ calculation sheets showing 3 test for normality
on that data.
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af G T RIS T R R 1 s 1 0 Tt WL S S il TR LY
3 SpE ey, - S s pans edtad tean, SiF TR Tihrene
Viare of ihe rsnva thay witsuplag e s B ny S
Sreciura Sx=paryioug $83 08, then, o ar Lia ddeectly
€. Araold ae . €. Hzrbeln, male i~ sdiata grazaration o 2licing
by Meat e} Tretua (oomal Tscay et Altaenats
SIRE IS A S e ) e an TR e s hicl
s A SR T
seratiurs critsricn of 233% Fohas tha T3itiaing Sasase
1} 383 Eads b anra latap sl At s K e a8 00
soval s nfoniopyistecs s o nE T ina v Senat ety
P CUrT2RaS LOrstoCIsa £ora hadtis rta is 13gs than
360 Ff¥p, 3nd tne Sast estimata is 11,30 FHe. {Thase
/alues ira Sased con simole ratioing ofF zarlizr viluas
9y %he zricant g2cay nheat rate), i.2., Jeizhar 12, 197
21l T arca ot dre Noug S Rt va it CaTy ol
*emzaal pstas geior 09 rizesiag 1 Lalx cira CLllet
terparature of 2009F, which is tha . cormal Jeqay Heat
dzrgval Systzn design tzmperaturs,
3) IGOF margin,
33 399F uncarzality on the averags core cusier taiare e,
(Tne 1G9F JFL rwainty 'agresgnts the 2ossible deviation
of :ne true average temperature Trom the calcylatad
sancle 3vsriga t&”:éra.ure. and alsc con idzrs tne
4?-e"=ﬂ arror wnich would be intrcdused assuning that
ana nlgn 13%2 ;oint is eliminated anzn in Tagt the

data point is cood)

b 1]
-

1C9F uncartainty nas two sub-comzonents:

“ore specific
39F total~ 0. gy

3.19F and 1.4

Is
(9.

The 3.19F incertainty represants ree standard daviationg
2bout the mean of the data sat (lstermirad in August

1579). The 1.49F uncertainty regrasents the reduction in
calculated avarage temperature wnich resultad in August
1379 by the averaging routine’ 3 rejzction of the hottest
incore thermocouple. This 1.4°F uncertzinty assumes

that the highest value was erronecusly rejzcted.

Hence 30COF - 100F - 100F - 440F % 2350F,

all
10F

2 &~

= e



1 : A'.') z l
i :z)

] DU A WUE
3 1.15
4 1.3
5 1.71
3 T
7 2.92
3 2.13
3 2.21
0 2L
11 2.:"
i2 2.31
13 2.2
14 2.51
15 2.53
5 2:59
17 2.52
] 2.52
19 2.53
20 2.7
21 2.73
22 2.75
Z3 2.73
24 2.20
25 2.82
30 2.91
35 2.93
20 3,04
45 3.09
50 313

Refarence:

John L. Jaech, Statistical Methods in huclear Matzrial Cocntrol,
Technical Information Center, Office of Intormation Services,
Atomic Energy Cormission, 1973, page 393.
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z L - b 4
= 4 TEST FCR noiMeLiry »
(&SI N18.15-1274)

FANK READING pRHK READING

1 142 26 163

2 143 27 189

| 129 -.- 28 170

3 152 29 170

5 155 30 7

6 156 31 171

7 158 32 171

8 is8 33 173

9 - 158 KT | 174

10 158 35 175

I 160 35 175

12 161 37 176

13 152 33 37

14 164 29 177 :

15 165 - ) 179 ;

T 8 G
65 4 'y :

13 166 43 138 J@ ﬁ}fﬂ,@ i

19 167 44 189 - s

20 167 45 193 ir [N :

21 167 46 209 B i]qu r, '

22 168 47 210 YUy Ok z_;

23 168 48 215

Z 168 49 2% -

25 163 =

b= (230-142) .377 + (215-143).2589 + (210-749) .2271 + (200-152).2038 +(192-1853=1

+ (129-156).1692 + (1387158).1553 + (124-158).1427 + (182-158),1312

+ (179-158).1205 + (177-160).1105 + (176-161).101 + (176-162).0919

+ (175-164) .0832 + (175-165).0748 + (174-165).0667 + (173-165).0588

+ (171-165).0511 + (171-167).0436 + (171-167).0361 + (170-167).0288

+ (170-158).0215 + (169-168).0143 + (169-168).0071 = 112.0915
b= 12554.50 3
THE AVERAGE IS 171.57143 (=8407./49) |
THE STAXDARD DEVIATICN IS 17.16828
sZ FOR THE W TEST IS (n-1) (smmaan nemnou) ‘= 48(17. 17)2

= 74148

Wb /S = 888 IS THE TEST STATISTIC. THIS SHOULD BE COMPARED WITH THE
CRITICAL VALUE (TABLE 2 OF ANSI N15.15-1974). [IF THE TEST STATISTIC IS -
GREATER THAM THE CRITICAL VALUE, THE HYPQTHESIS OF NORMALITY IS NOT REJECTED.

FOR n=49, THE 1% LEVEL OF STGNIFICANCE CRITICAL VALUE IS 0.929. THE
HYPOTHESIS OF NORMALITY IS THEREFORE REJECTED.
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~TPLICATION OF THE SUTLIER REJECTION CRITERIA TO THE ATTACHED DATA
SET CALLS FoR CALCULATION OF

i3 - X =230-171.571 = 3.4 >3.13

S 17.168

RND THE REJECTION OF THE 230° READING IS C2LLED FGR, FAR THE REMATLING
T

*3 JATA POINTS, THE A AYSRAGE IS THEN cALcuaTsD i0 3C 170.3%4. ™
RESECTICN OF GUTLIERS L0ULD STOP AT CNE IN TAIS CASE.
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