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A Study on Automation Algorithm using impact test data
at UCN and KNU
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Abstract

It is known that any loose part in the reactor coolant system (RCS) brings serious
damage into the system components and impede the normal function of the system. In this
paper, we applied the automatic diagnosis estimation algorithm to the impact test data of
Kori-4 and UCN 3 & 4. The impact point estimated by the developed algorithm has about
30% average error rate at UCN 3 and about 17.47 % at UCN 4. Also, the result showed that
average mass estimation error of this algorithm has within 71.9%6(100 gram) and 47.107 %(200

gram) at Kori-4.
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2.1.2 Curve Fitting Method[9]
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f(xk) = v, 1< k < n (2)
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(c) A#d wha i

Input file name ? @ y301-2.dat
Filtering file Y4IT01 1. TIM... : Done! // 274135 2] Prefiltering
Source file name : Y4ITO171.fil // =fil o] THHA A& A3
Analysing file : Y4ITO171.fil
Starting time of the signal at Sensor #1 : 1676.0501 (zsec) // A1ZA Al
gk, A A AAs Bl
Starting time of the signal at Sensor #2 : 1556.0501 (zsec) // A1ZE Al
13k,
Starting time of the signal at Sensor #3 : 1476.0501 (zsec) // AZHH A
gk
Impact Point : Rho : 2.1367, Phi : 42591, Z : .03452 // Y& ¥A]
Max value checking...

Total lines : 24576

Max value : -0.2758 /) FANTE AR
Rising time of the signal at #1 : -0.000416 (sec) // Rising Time
Half period checking... // Hdl®¥ e wk57] ALt

Half period of the signal : 36.9562501471 ( xsec)

Impact Signal Save : Y4IT01 1.imp // *.imp°l =45 A%

Done!
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4. A3 9 BA A3}

a9 6L &7 3&4%5 7] F71EA7e 9ol R/ 2 U-Tubeol 7, Z1glal Ao X =
vellar gtk 3 3&45719 AP o9 3379 A S o] 2o YERE AlA
o 912 % Fv] w9 5o

Q) H o] F7
Holth, &7 3&457] F7IEA7] 98] A4

Al (Accelerometer) AlA 2] Z%i= 10pC(pico Coulomb)/g(gram) ~ 50pC/g(Coupled Sensitivity
Preamp : 100mV/g, Range : 0.0lg - 100g Peak)ol™, HA AL+ Mass7F 023 Ibs ~ 30 Ibs (
104.32616g - 13.60776kg )olt}. %ol A (Kinetic Energy): 0.5 ft-1b(3 incho]W)o]A} o]t}
RCS 42 Hot Leg¥ % 40 ft/s ( 12.192m/s )°|H, Cold Legt 374 ft/s ( 11.39952m/s )°|
t}.
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6 =3 3 & 437 AR B VAT AAE Ao $1A

41 =3 337 912 39 A&
27 357 F7] WAl ALAA Y] FAAYL 20009 69 28 HFE 29974 A8
ool FAAEA SRV 145 F5E 1 m/s e 4 dEeh edd 231e
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=71 Sl 12 Ao a4 HZE FEste] 7179 % s A2

A= F71EA 7)o Impact Tool(F2 2
T "/JX] Impact tool¥tS Al&3lFom g A
19 £ Y FZH(TEAC RD-200T; A& —T—j]- 24 kHz( 4t=4.1666 X
9 16bit), S/NH] @ 70dB, &4 £ 5V)ol A3t i .

10°) EH Z 1 10KHz, 4211 ('H
411 91# =3 A3
A58 daelFe AFAIZ BES AT FFEAACA Z7] wlARS Av]9 208 =
e AHS AFdor wdste] A3 Ayts ® 20 vebdig FFAAe] A7) 202 3
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#2917 a4 2

Name/ ) ) .. . .. .
. Hit Point(cm) Found Position | Original Position | Deviation
Start Time(us)
u302-2 near ch 6 52.879(dgr) 24.132(dgr) 7.98%
(1250,2217,1646) (—0.9, 10) 2.7056(m) 3.0485(m) 3.95%
u302-3 near ch 6 45.766(dgr) 24.132(dgr) 6.56%
(1583,2792,2187) (—0.9, 10) 3.3832(m) 3.0485(m) 3.92%
u302-4 near ch 6 40.483(dgr) 24.132(dgr) 454%
(1229,2500,1771) (—0.9, 10) 2.9944(m) 3.0485(m) 0.62%
u302-5 near ch 6 94.595(dgr) 24.132(dgr) 19.57%
(1208,1562,1708) | (=09, 10) 4,0420(m) 3.0485(m) 11.46%
u303-2 near ch 7 99.273(dgr) 155.86(dgr) 15.72%
(5208,5021,5250) (—0.9, 10) 1.7120(m) 0.35977(m) 15.60%
u303-5 near ch 7 91.363(dgr) 155.86(dgr) 17.91%
(2167,2062,2125) (—0.9, 10) 1.3492(m) 0.35977(m) 11.41%%
u303-6 near ch 7 125.80(dgr) 155.86(dgr) 8.35%%
(7833,6917,7708) (—0.9, 10) 0.83042(m) 0.35977(m) 5.43%
u304-1 near ch 8 74.611(dgr) 24.133(dgr) 14.02%
(3646,3646,3312) (—0.9, 10) 0.27136(m) 0(m) 3.13%
u304-2 near ch 8 49.920(dgr) 24.133(dgr) 7.16%
(8646,9083,8208) (—0.9, 10) 0.24338(m) 0(m) 2.81%
u304-4 near ch 8 64.673(dgr) 24.133(dgr) 11.26%
(4187,4417,3875) (—0.9, 10) 0.48374(m) 0(m) 5.58%
u304-5 near ch 8 66.658(dgr) 24.133(dgr) 11.81%
(10229,10417,9917) (—0.9, 10) 0.46002(m) 0(m) 5.31%

AR A B dIFS SN SR BE B REL T

WA AlEAAL FAAEE 2000 44
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Aok 83 4 Z+v Impact Tool(ZAA% 1 05lbs)2 T4& HAAFAL AAE 535
F9%¥ 452 @FZE(TEAC RD-200T; MZ8 Fa4 : 24 KHz(4t=4.1666x10°), tdE :
10KHz, 4x12 (2% 16bit), S/NH] : 70dB, & At + 5V)ol| A &3}

Aol mEHAdA 27 WAFE 27l 20ME

3ol e

E 3 9x wdE Ax
Name/ . ) . . .. .
_ Hit Point(cm) | Found Position |Original Position| Deviation
Start Time(ys)
1401 near ch 5 27.320(dgr) 24.166(dgr) 0.88%
(18625,20042,19500) | (—0.65, 10.65) 6.3144(m) 8(m) 19.44%
u402 near ch 6 70.898(dgr) 17.429(dgr) 14.85%
(4500,5792,5417) | (—0.65, 1 0.65) 2.4567(m) 3.6980(m) 14.32%
u405 near ch 7 110.33(dgr) 162.57(dgr) 14.51%
(7208,6667,7125) | (—0.65, 1 0.65) 1.1165(m) 1.0097(m) 1.23%
u406 near ch 8 25.273(dgr) 17.429(dgr) 2.18%
(11375,12292,10917) | (—0.65, 10.65) 0.56521(m) 0.65(m) 0.98%
udll near ch 11 112.32(dgr) 21.451(dgr) 25.24%
(3417,4125,3125) | (—0.80, 10.20) 0.68616(m) 0.55977(m) 1.46%
udl?2 near ch 12 42.145(dgr) 17.429(dgr) 6.86%
(3417,4125,3125) | (—0.65, 1 0.50) 0.78977(m) 0.5(m) 3.34%
43 31y 437)9] AFd dauFHE
g 457] 7] HAV] AEAAIY FAAES 2000 8¢ 30 dHolHE HASSIAY.

o
eV HE WA HEZE sske] A2 EA00T) o4
X

o, 4
ft(=91.44cm)Z* & A% 15g, 50g, 100g, 200gd] AT+ =2

ANE S Fdstdtt. F7IEA 7
F4 Zradfd YA FFHEH18m/s)S ALstAal, F7IEAY] el s FAE 6~65
inch(=15.24~16.51cm)ol vk, S71EA 7)ol A€ 7hEmA AA o] FAR=E 30mV/geltt. o]
W AMAE Edle] F99 AEE Data Logging System[14](PC(AMD K6-2 400MHz, 4GB HDD,
128MB RAM), DSP Board(DAP 3000a/212(Microstar Lab), Ranges :@: =10V, RAM : 2048
Kbytes, Dual 1024-byte FIFO), OS : Windows98, M Zd F34 : 100 KHz(4t=1x107), t =
: 50KHz, 112 (A2 12bit)oll A 7Fsto] 7Rkgt eFag]FS o]&ate] A ak3ith



Sensor
756

Sensor
757

Sensor
754 T
Sensor »
755

y ” Sensor
752

a9 8 Ay 45 7] AR F2 F7EAATE AAE A el 914

g 45719 AdAE AAMe A= 29 84 yE At Averaging Filtere] window Z7]
(n)= 318 45719 A9, “T"= AaA=d, 1 olfw ¢ F717F g 7 pointo] AEER o] F
oA A7l wWEelth. Al HelHE HSRS A5, AN AXNFEH7E S8t U2 As
= 327 FHAIZ A EA G9e dAgelrt. weba Agdd darg ol dagh ARl e
7F 7HEEQ AW E dYysteld vy 22 AAS A A F4H JdE@es st

(((HARA[ V] +32)+0.03)+9.8= = ) H 9] [ 6] (11)
a2 457 F7EA7] ) AR E 75644 2 AR &AM e FxRF FH0] EVleste 4
’\]‘E% kAl Zatddh A% A A3 A 50ge AS AT Ht 9258%, 100ge] A, A
= HIr 71.91%, 200g9] A9, A7) 47.107% %2 AAE KA wEbA e A 4L A
of AV AW F5F 2xgo] Folu: AHE HAFAY ANE HAFFH A9 e
Bt

&4 ST -AS] FRAATEE)TAAA TAS TheE A (50g)e] A A AF
g 9] () HEE 7] (us) F4 A= (gram) L %)
0.241345355 32.4548440069 134.66 169.32

0.16245397 38.0827366957 85.08 70.16
0.177209032 37.7769301814 92.48 84.96
0.191148487 38.6464228206 97.76 95.52
0.180249019 33.7040047089 100.46 100.92
0.215171803 37.5397736256 110.88 121.76
0.131090196 48.7564734133 60.94 21.88
0.219843004 34.7106231221 118.54 137.08
0.099948859 45.7638825977 50 0
0.141396495 37.153643067 76.2 52.4
0.165938834 41.1616666245 82.86 65.72
0.286945169 37.2887937932 145.64 191.28

92.58




X5 T7IEAT-AL] FRAAM(TE5)EAHNA FAS 7He AT (100g)e] HE wd Ay
Hd 2] (%) HEE 7] (us) 4 4 F(gram) L2 Z(%)
0.290652471 39.0755839408 143.25 43.25
0.226590293 41.0181913679 110.28 10.28
0.387783781 38.4908980946 190.23 90.23

0.3808882 42.9981575962 1745 745
0.241122917 50.8590126516 241.3 141.3
71.91

E 6. T7IEAT-AL] FRAA(TE5) A ANA FAS 7HS AT(200g)e] HdE wd A
g 9] () 7] (ps) F 4 4 ZF(gram) L %)
0.278195936 59.9609264499 349.91 74.955
0.30881825 42.1612825696 144.76 27.62

0.3556044 43.1672242012 163.05 18.475
0.222289823 52.230269417 219.14 9.57
0.341442507 64.2150120722 409.83 104.915

47107

5. 4% A FF A4 ¥

=
T =2 23 3 & 437 2 o3 4z37)9 S7IEAT] Rl A g

a5y F4 9
A B Ags sy et Awst dargFel Al HolHE Fate daElEe F84S
2hs 12 gk},

AEst dagEFS ol&ste], £X 3 & 4&7)oA AHAAG FAAY dHolHE A A,
dE g FA A7 "a‘xﬂ A9 9] ex= 7zt ofF 30%, 17% olstz A A A= A
= & 7 dow, 17 45744 AAE FAAE HolEHE ol&ste] AZFFAS FAHI 4,
Hdl W9} BHFVE AFsor A duYyEs Y F4 dagFol AL A HA A
T Ay vuwd A HiF2Ar oF 91%(50 gram), 71%(100 gram), 47%(200 gram)®2A 7
7o Aol FIFge] wet e xEo] FA] HAFS Holil »]‘:} ol g AE3t dauyFe 9
Aol &8k, AR FA4 A oF 20 % Woo FAHALAE HJYoEZMN, F&IHo] MAES]
S o FHYe] HA AEEA FAA A gtk FRE F F 9111‘?}, A Aol 4§, 2
z2bgo]l @ 35719 FAF Bu w4 ey olE Jfdste Aot 288 AR ek

Egk FE AT AARE Ao F¥ S AT HAEe 24 H(false alarm)o] W S
ojth, &, 9xe F¥ T/ AF HAsE LARE Ao FHo] T wE FREe W
g o= WAsE FERE AA B AE, FRELY v g% AEF So] el o
e e F53A AESH T4 dUAE ZFAA o] Sdde] gE59He FALNE 9}
ol oyt ol¢} BHE LARE T g dugEFS E =wolA Jidd daugEs
Az o] &atal, I 9 T Bl ARgsta A ATAS VW T3 Zfete] pEnd
0 274 X 2 A FA4o B3 HARE YA AAT 5 dS Ao, LAHR TA
sl 7199 F AS AR AT
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