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Abstract

As the instrumentation and control (I&C) equipment suppliers tend to provide digital
components rather than conventional analog type components for instrumentation and
control systems of nuclear power plants(NPPs), it is unavoidable to adopt digital
equipment for safety 1&C systems as well as non-safety systems. However, the full
introduction of digital equipment for 1&C systems of nuclear power plants raises several
concerns which have not been considered in conventional analog I&C equipment. The
two major examples of the issues of digital systems are environmental/electromagnetic
compatibility (EMC) and software reliability.

This report presents the survey and research results on environmental and
electromagnetic effect on I&C equipment of nuclear power plants to give a guideline for
aging management and design process. Electromagnetic site surveys were conducted to be
used as a part of technical basis to demonstrate that I&C systems are compatible with the

ambient electromagnetic noise in Korean nuclear power plants.
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2. AZHO a~Xte| nE HAHYE
2.1, EAHE =2
211, EHHsZ FE)

A2 F 7FA YeElE o) Bipolar junction transistor E2 TA M=
bipolar IC(integrated circuit)® ¥ metal oxide semiconductor(MOS) transistor 2~ Z} 2
t=E MOS IC ot 2y thE-Eel nFAHI Z(VLSI : very large-scale
integrated circuit)oll = ARAHo] Hx AFEZ Y F AT MOS o] 29l
o ES o] MOS B2 gate o AA I} Ao wa} P-MOS, N-MOS, C-MOS &
o2 yxo] Ag2].
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OF emor 9 WA FZAAA AGAE FoE 1P AVFOH AxT

9 A54de %e FE Aok

B 1. vpeta 2 Z2AA 71719 24F9

22} (device) Category Failure Modes

nle] 3 2 X 2 AjA] | CPU Bit Error - Stuck bit or multiple bits

- Dynamic faults or cross talk

- Instruction time or wait state stall

- Micro code or macro code error

- Arithmetic Logic Unit(ALU) faults
- Access time wait state logic faults
- Stuck IRQ(interrupt Request)

- Stuck or loss of timing

- Device specific faults

I/O port error - Cross talk on Input/Output Lines
- Stuck Input/Output lines

- Data direction faults(I/O port)

- Signal too fast or slow(I/O port)

Communication Error | - Lost bit, bits, or message

- Wrong sender/receiver message
- Time out

- Deadlock

- Parity generator fault

- Frame fault or buffer overrun

Direct Memory Access | -  Stuck direct memory access
(DMA) error - x-talk

- loss of I/O communication
- bus request stuck

- transfer time incorrect

Timing problem - timer register fault

- wrong timer

- timeout/overrun

- timebase fault

- set/reset fault

- IRQ/poll fault

- Trigger too early/late

Input Module Error - Stuck on/off

- Upscale/downscale/conversion fault
- Drift or calibration error

- Unstable input

- Isolation fault

- Linearization/conpensation error

Output Module Error - Stuck on/off

- Upscale/downscale

- Conversion fault

- Drift or calibration error

- Unstable output

- Isolation fault

- Linearization/compensation error




223 C|X"Y Als9 DESY
AAg wdzel H4HAD OAY A2ge] nFEe g PAo RN

dRalElojgtet, t X g FAnv|el nAA(failure cause)S I A E/FIE =90,
AT Eo ALY AXZ 33 AEHA Soltp. F=go] nZL BF
= dot} 3=l EE 1% (random
P Alz2doA e EAE €277 &L 5 dvh 19
o 7|54 E B8E 5 AdTH, 2 715 AEHE

a A dolatE A F

o
= 3iE

=

2231, 7 QA9 wdre Y AW B

NRC 7} #Agk dAg AlFe A [E 2 o8 gvle] 134
e Az EJole A QAQ A (human error), AX7| 3], gl 3=
doi &zpe) nF LA 4712 FFREAAT. 24 Ade] 4 R 2d9E Y
< FEIA 2¥ o 229 2T

H2. gAY A2Fe nFdd FH
33 2 29
A= S A%

73321 Q1 (SPur.ious 25 A ] 1Add, dF 718 @
actuation or (loss of ( Incorrect, (Others) | (Total)
unexpected operation) Output change )
operation)

AT E o] 14 17 13 6 50

JAYN 2 F 5 6 4 15

EMI 1 8 1 10

=9 o] 10 19 1 30
& 30 50 19 6

YEEe] gAY AF %S A|A"e] Q@ ZHF(erroneous actuation)©| W ZHE
BAZ ebdt B2 & 3 dolz BHe Holv 2sA
Ao} L&A TS FEEI) ofufd ATt BTt AT E AT B T A
o} AAE 2 AF dAA Bol LAHGLH, AT E ] upgrade
HBARA Ao FYHE Atd= X Fskth AFF= dlolH gHLF
ol o3 AT 2FAFT F& LF(erron’t Botow, AXI|HFole] AL

8=
voltage spike o] &t & Folido] B Zo EA

[

1o} st=9gole] nFe o
8 FoA ALY FF7](power supply)2] G 2 o] FFERZ Q13 A|~E] 3

Aol A5 TAHUTH

13




2232, HAY AAEY nFAME S E & 9

Paula[12]= 2] At EokollA AFEH 10 719 fault-tolerant T X & Ao A] =
He] AL AE F dFAgel 9
failure)s A3kt 10 7§e] A~
Udz shtes 2448 =88 7
ZEd0 nAe HFyHE B

1= 712 2 99 949

g & TEYAIZZH(CCF : common-cause
¥ 5 9/E 129 o]F3dE AloAToln
FAFE BREAFOIRT. F3L EAH
ol 2ZEo} FEAN 1AL Yo

ok
N rlr

3 359U 1Y w38 £F 271

No. of
Failure Failure Cause and Feature Common Remarks
Category Cause
Events
Common hardware defect in redundant 7 single  channel
Hardware |channels of the high-integrated 1 failures occurred in
protection system the system
The most significant
Software ? factor of CCF
Operation/ 7 The second significant
Maintenance factor of CCF
High temperature due
to the failure of air- 1
Environmental | conditioning
Others Stressors Multiple  computer
failure due to 1
lightning
Power Supply related failures 5
' Unidentified ‘ 11

30 2AME YAE AoAEL tFdUt HA k3 FES=7F
t}. A| ¥ bus, wiring, shared disk, shared A/D converter, 35 4L FF7], 5 T4
HYFA L olFs HATGE A& BAF e et 43 7HA] FF]7I
AbRsEE A7t Bt ooledt 3871719 nFE F3 9 &/ EFHA
okt @ orle] o8 Ade] FAlol dojube CCFE B7] o|{H7] o
ol ZAME 10709 An] F 2709 AulelA g9 FEI= 2F
o] HAG Ao=R eI, o|AL AT dAl wEt FEH=4ole HY
7} of % gekx7] WZo 2 WrhErt. CANDU(Canadian Deuterium Uranium)f‘"ﬂ
AR T L] AR H o]Fs TAE AAT digd 1A Atell 5 & #A
}‘01]"1 A F o] AFEH EF 1S oA EHE Arss 44

Hol Al 257} o9 vl(maintenance) 2 AT Fo] dojd ALE

§2

A

e m
2o

14




HATh o]AE FE3oA FAME CCFY F2F 90 F st A9
A1 % (Operation/Maintenance)d 2] L F 9= FLA 3ot

2.3. X oMAS 9] L5tz 2 DERRlol B A

23.1. otEAISe] nE el
ORNL < License EvemReports(LER)—E—*-is}oq 1982 La—‘?—ﬂ 1991 742 10
B AAAFTA LAY L ?,5:}'6]-@1:}-[1] IAE AL BIAE
Channel Trip ©|4# ESF 254l
=

E
BBY 942 BUH FIE DRLLEE RFE Aol 02 LR £
e 490 AHAA G ALoAY BHAAR A% WHLE ERE
Q= Agolth webd JlgE 2FE A 3o 4 53

2E l‘i— 2o o3 nge] A 4 Uk dE E
s Fdol RaEE B¢ olAol B3 ¢E3lthermal aging) 3 11
i 05‘55]‘-9 TAYE 5 Q7] WEoltt. nHEIE JASE 2Pey &
A FellA EMIVRFIO] o3k n W=7t A=A gris Ho] Holsith. A&
7EA obgR I ASAA7I7IE HATISe] Gl Wiste] i Fe iAol
Yotm FEHe] WBH BEFBAE TeeA Bk

f

R4 A2 FWAE 2ELA BF

] AR2 Fe _

weed ATz |asadz | o

< = (temperature) 7 5 12
% 2 %7] (humidity/moisture) 10 13 23
-2l (corrosion) 3 8 11
EMI/RFL, ESD 22 21 43
Lightning 6 4 10
Maintenance Error 50 51 101
Others 118 192 310
A 216 294 510

A Qo] nFPR FolA EMIRFIZ 3 LA AxE7| s3] 9]
el whe} s Zo] AAIL Asola, FA7] ARERFD, BA7] @A
(ESD : Electrostatic Discharge) 522 /& 4 AUHI]




¥ 5.EMIRFI &3 FHAS 257

T34 ATZ(PWR) | Bl S AFTZ(BWR)
ool = 2] Ofr' ) i}
EMI/RFI 9% FF/ A 31 5/(0) ) LA 5] 2] 2

u)g<l &g A3}o] I(Noise Spike) 5/(22.7%) 2/(9.5%)
Fo-& FAA7] ARgel o3t AS

h 7/(31.8% 5/(23.8%
transmitter 3 gt ( 0) ( 0)
kA Y EMIRFI =33 24 9/(41.0%) 14/(66.7%)
A A 7] %A (Electrostatic  Discharge).-
2 9l #o 1/(4.5%) 0(%)




3. Aging

o™ FFo|AA Azte] A wet % 2 EMo| A He AL
E3] ®2A dAth B2 A% o] 549 #ie A%Y AR oot} utglA
o] W 3}E(rate of deterioration)®] Wz} AF & AFe] FHo] AAREHA Hrt.
o33 w3 HAi(aging)dl FFS FE AL WAl (radiation), 2-F%

. s = O = A
s, O s O = 9\)\
(temperature/humidity), ZH%-57](operation cycling), Z1&(vibration), 52 & F+ %

=3

A2 AAHI7IEL FAREY FHIEL FAFItool & R olyg
BATPEA A E T FAZ S-S FHstok stz [13] 71719 ZFEHA
A19] aging &2 13t QbH7]5 9 Foj7t 71X Tolop gl wetA] Aging
analysis © W74 AF9 3 FHo2 2 THTHI4, 15].

=3t 2 3 mdd dig PYries FAASAE ol™el 1 7)7]°) aging &
F7t F=EAA A A gF-F 937 fste £k Aging o FHIE €
3} WAbs, viR, A5 So] x3dT. F3E A AE V7 ELS gy 233
el 71718t #A AU 2EH2E A7) A BA HEZE aging X =
2398 2% Pyt Urh aging TEIARL AAH  aging I age
conditioning(accelerated aging)5°] AE + AT TY age conditioning ¥ A}F A
aging Wl 93k AFo] gHoR FaIA FAY FHEIY aging £}
£ A& S F A F13 A L FAR gidE® 5 Aok 7171E
T3t AEZE " #AHJAA} o et =35 2B (synergistic effect)7}
At FHAE BLE aging AL o]F st gt

?

3.1. i}(Thermal Aging)
3.1.1.  BESO|E(Collision Model)

& 3}(thermal aging) 3}8+3 WH-§-% X (chemical reaction rate)® do] Hrtl},
Tk B2 383 gk (reactions)S FE X H(collision modelE HABE 5 Ut}
[16]. & ot} &2 338 whg,

A(g) + B(g )') A3 23 & (Product)

AN shshge ARzsh B 2AEI) $E2 @ Jojurks Aotk 17
G EE 2R 80 #82 YesAE BT 0d7 drEY FES 2
Sile g Yo Puvia Bol &th FEuith whgo] dojudA P ol

AR, vhgo] doji}y) Yals B9 7|sletE X7 A= golop dhrh
A o] ®kg( Br(g) + Hi(g) > HBr(g) + I(g) )
ANMFEA F2HA27E A BB HIZEH F A X0 AR Fod ol



T3-2 dojd 5 gl& Aolth o) AL P A & Fsteric factor)2t . F-E T},
F WA 245 &3 oA (activation energy)°l ™. EASS 315}

of g MR Zr]x Aot o] AFE E7] A FTER A &5

A7} &S| Aok i},
JER ol FERERE MAWIHE iG] WHgELS O A

Zol "t}

k=p*Z*f (1),

o714

- p ¥ steric factor 2 F FEISF FoA A3 7IstEA JAE 2 (718
TAY)FEAFTETY H(O F1 Ate)9 ot 2yt o] & AAEAY
Tt @2 AL do] ofrh

- Ze /2 992 RYEe AR BEAEY FF Agolt AL #
S+ 71Al9 EFol2o2RE FE A

- e F FEIT FoAA G4gdUARYG E A59 vHgolth o]AL f=
e 2 THHAT. 7|4 Ea = A 3o U A (activation energy), R & 7] A4
T(gas constant)©] 2L, T = &% o|t},

2
{ih)
Lo

fe JozRE A 3}o A (activation energy)’} T f ZAFch i)
A g iR7r & v F2 g4 YA ¥SHET A5 dojdr.

AR GREe] W FeoNd F dolhx] RETh AF W Fash Ba
o W 2H,+0,>2H0 & Bd4e] WAL, Mk 9 F4E5 G5
A oW el WSEL A9 ARk FHFAUAT B ¥ BT
ot ¥ 257t 0.=W WEL Frh@r

3.1.2. Arrhenius Model
& oM AV FEREA BSEE T2 WIES (1) AN

= p*Z* e E¥RT (2 )
2 B¥dg. o7 zE FEE, p= YA &I (steric factor), Ea v A3}
U XA, R 2 7]A)45(Boltzmann’s Constant : 8.31*10°k}/molK), 2831 T+ A
ol
a7 A9 (2 AA =4
3] 229 HE AAYRESEE FFYE 5 Utk
T e AR gHATY. 5 100 Z(EA)
st FEE Z9 M3e 10%olH ot
mhakx] 9 Ao] przZ B8-S Jsle ko] e WIE ZAeR ®

A4 AR, dAEFE 2o
SEE ZT Eoﬂ okzlo] oA
o] W 3H(500°K ¥E] 600°K 7+])el

=2
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Astd, o A 3T 2ol "ok

k-—A*exp(-Ea/RT), ( 3)
£&, gHd dFE a4

Ln(k) = Ln(A) — Ea/RT (4)
7} "Hoh Y9 F 42 o= Y2 2 (Arrhenius Model)olEF ZHo}, o 7] A
BHEE S HEEEY 95 ke v3o] dojves F7] F oW ¥kgo]l g
ojuted Al A YulE Adrh 717 2 A5y =3}E UFE AL
o] Br-gE°] IFE FH(lif)2E Hodr} F,

L= 1/k = 1/A* 5% (5)

ANE g2 xdsd,

Ln(L) = Ea/R * (1/T) + Ln(1/A) (6)
o] "t}

A (62 FHe =

IZHLn(life))¥ A2z G/nel 12 AT
o). olAl 99 = 43 Arrhenius €& A1 F
HSE 9] zPo](H]&)E TIRYE F 25(T1, T2)o0A Zzt
9] Arrehenuis ¥4 &

Ln(L1) = E&/R*(1/T1) + Ln(1/A) (7)

Ln(L2) = Ea/R*(1/T2) + Ln(1/A) (8)
2 EEH 49714 L1 L2 & T1 3 T4 9 FL& g-3F7]olth (7)
Aol A (8)y2-g wiH

Ln(L1/L2) = Ea/R*(1/T1 — 1/T2) (9)
7b Bk g AL F e Mz g8 2x9 9% 593 Zol(L1/L2) & ut
S&xo AolE & 5 gouz AA d3rFE A (thermal accelerated aging
simulation)oll o] &Ht}t A @)elA X TI(RL 2E=FA)dA9] 3L d=
19 EA 2 T2A(FES 2o)4 #8122 S SH3Y A9HEFH L1 & o
Z% 7 ot ol EZ M &43} ouA|(activation energy)E EL 0]
of gt} o] &3} AR APHol AU AHA Ho|HEREH Fir}.

3.1.3. 7|El €3} =Y
3.1.3.1. Eyring Model
Eyring Model 2 2X0]2]9] & Q4(stressor)E°] ¥HS&T o HEFS F=
o] &3ttt Eyring 222 ofgie] 23} Zo] driAow FHATTH2,9].

k=ko*enS:aTw*eh/RT*eS(c+d/RT) (1 0)
0171*1
. 2 2Edaedvt 9 257 1HY 349 WHSSE,
- k=the A4} T A4S WE,



- abcd B w= Az, 2%, 2B 29 FAl] AFAH0Z AAHE A

H2(corrosion)°] 71712} L AAEE F 249 Bf AITFEL HE

A7 o] FHHT

tso = A*ERTXE *F .. (1)
A7 AE 35, Fey © 58533 F, © Q7RG EFE HHgste gholdh

3.1.3.2. Inverse Power Model

Inverse Power @2 S o] I Z(fatigue), 7NMAIE]2] F-H 3 (dielectric
breakdown), & 7]712 FA4E P9 =3 & AFE W AHEE F e
RAe2A A (12)% Zo] FEEH9]

= 1/kV" (12)
o 7] A,

L= % Z& 53 Alde] doju= o A& 7|3

kn= 22 9 APggel e} ARFHE o] ThetvlE

V= 2Ed2 (49, A%, AF, &5, F)

32. €zt 2Eo] Hoit
ol 23| -2 (Arthenius) £ 22 AP A d3l Agrdoeln tfg 2dH
=

=
50 B4
L (Xl

sy, Agel mE AsdduArt FAE dA 3 ol =
A8 o Qrt o] WHE v Y FAYP L3N Reg Guide 1.89 2 &
A" WP 2 o7 EopillA M FEASHA AHRH O] gk 2L} o] B
We et AZL-SE BATE 1T Aotk Teht nP A Z(VLS)
AME B 533 aging Aol SAFTE 53] g5 dAGr7]odA =%
32 WA APA Y Aoz Bl welrd 2xWel ole &£ 017}73

¢S EF ILHET Eyring Edo] tiAE7]7]e] €3 AP o HHEE A
o2 ®BAY oy @AZAA Jidd dstHolE, ZissEH 1L B3
Eryng 22 FBHstA dutd oz Algstrjols FE38H2 ¥ A
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gk B @A7A e FAZENAE 4 gADAu e w5 Aol
Arrchenius ©] 9 9] THE 2L ALgslol BTie B9 2T7 BPHA @9
.

AR 342 LEADY Aol Yot P2 AP A = Ao
2 wesoel gU17). e EsFse Aol SN 2ol B
Zold ok A8 W AMACIRY A R =AL dse] B 94
dom 9%E YA b AAAe FHAEEs} AolRY YL AR @
=5

AAZZAC)Y 4% A= 7MA9 s 32F 2 dAYFo] AR
olg1dt nFL Hdlr] Heto HtEA] ARFAlA FTEI AlFgm By
(screening)E® T JoE2, A EE e AR GAH L] A Lo 2lojA
Ao tge FAF nFNAYUESE T 2L OAEAR =349

1oz 2egt Hol Bt whEbA A3}
€ A3, 7 A8 2 FZ HolHE &
83l datEdrd sof o] A BEIZAAE SR & Aotk 1 YA X
A A 5ol vjFS AEo A)A Y Arthenius EEA L olAE HLEHE
5271 it

3.3. HAlLS Aging

Aging F7toll oA WALEo] W3t aging o] Toditta JAAEW 7]
7175t AR WAL G AAALZAY YA e FAbs HF
&3 F 58 UALS FE 2AEIY 2 aging AHE AlEsith. WA
AbaL Al @A Aoz ol dEE WAlse Aol 10ad B EE A=
Hol tgiREe] nFHIARE o] 59 WAl A7id #Hd FHolmz
§7] Qtell= dAH 71719 AAE Atk st

i)

N,

A}

m]o

N e oox oS
Ll o i mlo of

A% BE BEFAe st wiEol AFHE AoAY B3 PHE aging
ANdE BB A H(type test)olHoll Fh stk gt

= 2 D wiHel dade
ZE8 7, A4 onoff B Fol a7 71719 7171HF &AMl A A H ok
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4. MA7|gHd ZHH(EMI Site Survey)
AAE HH Lo A AR FAF £ 54 (Electromagnetic Site Survey)
< 9871719 nAY AR =48 A5 1333 AFH R FIPEon,
A vl AHHFA(EPRL Electric Power Research Instttute)Q} Oak Ridge National
Laboratory(ORNL)S ©l A Al3F HA€7]7)9] tiHF Aol H48d & s
dEE EMI 7171AF7IE 2 OAbE vk Hﬁ}"q lealel -1 | RO AL |
3 A7FSY BRE SAHTUTHIG 9. Tl EdA e Jo A =9
53718l 933t AR AZAE Tt ot F7He ©lolH
Ho] E7Fssta Aan8] o] FHosigitt. dxdAEATLE d3E GAT
43 FFoE 23 4 }‘ﬁ3§7l«1 PCS ¢ CPCS 9 AAH A=A F&5
FHHRAL, FITAHVEATL} FFELE 94 2379 HA)3
A Bk, =3 g 1317] 9] RMS(Radiation Monitoring Systems)2] %
LCU(Local Control Unit)ll tig A=A TS IdFE &4 H7isioh

—_

L

o

l~>~
€ o ox E -

3
[¢]

oy

A

> o

O::s
ol
o

o o o

l_,ﬂ

4.1. B0{H2|(Definitions)

o] Site Survey ol AL-&EE FQ ofo] € §ojo HoE o Zri20]

EMI : Electromagnetic Interference (4 X}7] 5} %l

EMC : Electromagnetic Compatibility(d 2}7] 51 & §H43)

(Electromagnetic) Site Survey: a systematic, documented investigation of the
amplitudes of electromagnetic fields at one or more locations with respect to frequency,
time, and position[21].

RE : Radiated Emission

CE : Conducted Emission

22



42. EMI 3 g= ol diH

4.2.1. A8 &=(testitems)
e TEE AEEER S AFS YEld Aot SHYHEI IJES
MIL-STD-462D[22]& #12 3t &A 3}

X6 AFLE

RS F559 L u) 2

101: d d Emissi k Lead =3,
CE101: Conducted Emissions | 30 Hz— 10 kHz Power Leads 94, w7

[e]

_ — ExT)

CE102: Conducted Emissions 10 kHz - 10 MHz Power Leads 949 mg
. . 7171 AR 3R]
?I\I/EI',;OIE;ﬁcI;ae(i?)ted Emissions | 0Hz — 100 kiz 4 Eo AHu w 24
i A a4 A4

RE102: Radiated Emissions P o) 23

(Electric Field) 10kHz - 7GHz $E 7

Surge(A1 7 7+8) Power Leads g

4.2.2. 5% Mode
Conducted Emissions : Differential Mode £} Common Mode

Radiated Emissions : Horizontal Polarization 2} Vertical Polarization

Common Mode =4
) AXEHA : HBR(Ground)$} Z+ Power Leads Alelgte] A<t
2) AFSH . BE dYdd AF &

Differential Mode &74:
1) A%43A: Neutral I+ Live BAFZEe] A, 52 H94709 A
_i_

a4

2) AF 33 : Common Mode Current Rejected 4 &

[e]
9] 7}¥ A FZ 3 (Common Mode Current ¥.§H)
4.2.3. Site Survey Off T3 ZH]

AR B4 2F37) 9 By EMIReceiver D 5% Av|2 The ®o}
2
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£ 7. NgAH EF
S ) 3 vaWs | Az | 542 8E |z
. Rohde 20 Hz—-7 GHz, CE &
1 EMI Test Receiver ESI7 Schwarz RE 242
2 Current Probe EZ-17 Rohde 5 Hz -2 MHz
Schwarz
. Rohde 20 MHz -300 MHz,
3 Biconical Antenna HK116 Schwarz AA oFeu
4 Rod Antenna HFH2-z6 | Rohde 9 kHz -30 MHz
Schwarz
. Rohde
5 | Log Periodic Antenna HL223 200 MHz -1300 MHz
Schwarz
6 | Magnetic Pickup Coil | HZ-10 Rohde 5 Hz — 10 MHz
Schwarz
7 ] Aoj %
AFA] °© 9
Notebook Computer | Sens 670 A dlol el A = &3
8 QAT AFT TDS410 HP A 7+=}3(Surge) X | &3
9 219} Probe P6015A HP AYEA e
10 O}E =l o]
O.,j_ é Cable ) '“ l’]’ g‘;robe Fid
1 Diskettes 35915 golE 7128

424, SEI|ZH A L@ 2H e

€7 2 4A9AE gAdie] A AY F37F F7MEE Cold Shut-Down
HE 100% 8 W7A] At SHIF o fHR=L] ¥ mE Az}
71 #Aee AVl ¥wseE A9 itk g 23F7)9 RMS #E FHIEAL
snapshot FEIZ o]Fo] A} AL site survey &= AR}7] 7o) 7
2Fel(worst case)?] A|71E EAsHE Aol Fo|vh 28} o] worst case B T
Ha7)7r 951 dAaie HuES JoE FAd = Zo| oYy wEo
FEA ANE S A7 worst case § T margin & FUHEtE A

o] @UH Ptolth,

4.2.5. &3 X|Z(measurement point)
ERAESAANP L LA A Ve AR oA A H AT
4.2.51. =3 337

<Conducted Emission>
A. PCS(Plant Control System)©] Power Leads
B. CPC(Core Protection Calculator) A, D A22] AY AYA
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42.52. 94 237]

<Radiation Emission>

A. DCC(Digital Control Computer)}-X 2 Y Alo] 712

B. Al7]14(CER : Electric Component Room)$] 63102-PL160 7i8]? & &
4y

C. Al714 9] Terminal Block Train ¥ Shut-off Rod Logic(63733-PL178) A}
o]_

D. Emergency Core Cooling Cabinet & 9] 52 7h&H)

E. REAE AES3(18 FA)

<Conducted Emission>
F. DCC 2 592+ 3709 120V BEA 5 3l )(differential mode Z73)
G. DCC 9] CPU HEE Eo]7l= AY-FFH A (common mode)

42.53. 17 137]
<Conducted Emission>
RMS(Radiation Monitoring System)2] €% 'g<¢] LCU(Local Control Unit)9)
AAA, HAA, R AT 170

4.2.6. Survey ZH
MIL-STD-462D ¢ &

ik 430k @, LSIN 59 Fu] Hxe AR
¥ BT, EARE AR

8732 243 NgolnE RANM LT

42.6.1. 23 335719 =AY

Conducted emission 2] A% = 4 7§¢] PCS MR FolA 10 /& A A3
a0z dAY F35 HYE differential mode & common mode & 3 27
A =R CPC o] A% 4709 AL F FA ALADE A 2L
oz SAsYT ol g AN FHE 2570 T dHolHE A%
ST Suge AW FHE FNAT AT Q2o QAL WE
£ HE Ao=EA 2FYFL PCS 9 CPC 2t F A(EHA SA3ut
42.62. 942379 AR5 &H

44 23719 AASL B FAHL FFH 53] 159 AR FHol F

A

s2xoQeng A7del 7o QHUE AL A&Aom FusE



/‘1 Fadr Fae 2HEQS SPAT. 938HAAR] B R site 9

£9°] 2.& radiation emission ¢ #21-& $J3t oy

22 379 B3 AAREES Age] 5
= Q% AWINT 125 FAHAE

4.2.63. 318 1357 RMS ¢ AA7H &

312 1 2712 RMS(Radiation Monitoring System)2] 3+ F e
Control Unit)ell Al o] 4A13 7} wr4sto 2 EM Noise ¢] 27|18 &3
2 Ground A& EFEE 9 S Ao AF TZHE o)Lty Fusd
& A71E ASSST

4.2.6.4. 71 EMI Site Survey A3} 3

18l 15719 REA% AAAAA FA8 A7) FLEAN 2 A% 3
B7)9 AARE SR FHs B

4.3. Test Set up
Sdn) e dAE vhs 2™ Zo] AT

[T
? Door
\\ SEEE! F—
Power Supply o a

O O

Equipment Rack EMI Test Receiver

82 8% ProbeE AIEs6ts 8588 F&E &4l IS

26



o} Eﬂ 1,]_ Equipment
Rack
Equipment
Rack
D 0o Equipment
00
Rack
o O

]

EMI Test Receiver
J33. SHHILE A8dle 380 2= FEX
44. BF SN A U AN SYAIZH
CE 2RE® F#HE&  MIL-STD-462D |4 23l Bandwidth 9} A&
Dwelling Time 8738 5317 Y34 o5 T Zo| ESI7 EMI Receiver <
Scan Range & A A3 BF <] A& MIL-STD-461D & HA& SHAIZL
2ot}
E38 dgE 2 S
= . Measurement Time . B A Y FEF//E
Z gl WMo
Fy+ 1Y . Bandwidth /Dwelling Time Step Size 471 k)
30Hz-1kHz 10 Hz 0.2 5(0.15 sec) 4 Hz Magnetic Loop/Input2
1 kHz - 10 kHz 100 Hz 0.02s (0.015 sec) 40Hz Magnetic Loop/Input2
Rod /Input2 (100kHz
= .
10kHz—250KkHz | 1KHz | 0.025(0015sec) | 400Hz | ') magnetic field
2 S3Y "=
magnetic loop)
250 kHz - 30 MHz 10 kHz 0.02 s (0.015 sec) 4kHz Rod/Input2
30 MI\I/[{;; 200 100 kHz 0.02 s(0.015 sec) 40kHz Bicornical/Inputl]
200 MHz—1GHz | 100kHz | 0.025(0.015 sec) 40kHz LogPeriodic/Input2
| GHz - 7GHz 1 MHz 0.02 s (0.015 sec) 400kHz Horn/Input2

27



7] 4 Dwelling Time(HAAIZHolgtde ol & Fag fivl 41719
o] EgFHO FAFHE HL 77HS LI} 15 msec © 60Hz F o F3}
T AEo] SHHI Fag HFA THResponse Time)o]TH 1/60 Hz = 0.01666
sec.). & AFel A_HE= A= ADHLZ AIA3E Synthesized(Digital)
Receiver o] £3l2.82 3 A=lo)A AFho] HFo] HAHEE A 7HS Measurement
Time &2 A 3l3 o}Ao] MIL-STD-462D 2] Dwelling Time T} =& A7
St Th olu] Step Size &= WG F9] 12 ¥ ¥EF HAFoF s} ESI7
237 Yg9Ze] 0492 Step Size 7} AFO0E A Zo| Dol NEE A
fr}.

oxl
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5. Il B4
51. 2% 357] MX7| 24
51.1. HXFn MM &S(30Hz-50kHz)

30Hz HE 50 kHz7}A8] FaH oA PCS(Plant Control System)¥}
CPC(Core Protection Calculator)e] AL UM FFAHAEES AF Clamp & A&
3t =A31% T} Site Survey o S 948 Ade] NN FYHE noise
2t 715S 33 LISN(Line Impedance Stabilization Network) S 413t 7] 4
ERE SAHE AAr|ge 379 B3 ALEAG J)7] & Ay AR
o 2HE LAY AU o] SAHA vk 2¥ 4+ PCS Y AFH
Axd FSEATRE) AYAE 2d4= CPCY AFAFSTE TFERE=
(common mode)Z F A & F ) A (worst case)S ERH Aot}

Conducted Emission, 30 Hz - 50 kHz
KTL - EMC Team [PCS 220 VAC === Differential Mode
0 !llllll g ¥ ggggglL Maximum Level
G iiiiEPRE: DD
) | B s =t e E e R
L1 T e B | S o e
2 :
g L 1S T | A e Y
s :
= .
§ 60 _ ...................... -
30 = =~
P e —
P I B S U AT U 11 N S S A W WYY S S
0.03 0.1 1.0 10.0 50.0
Frequency (kHz)
184, SX3SI| PCSY M0 8= &S
Conducted Emission, 30 Hz - 50 kHz
KTL - EMC Team CPC, 220 VAC ==== Common Mode
140 Maximum Level -
120
100
—_
<
8
S 8o
A
g eo
_
o
40 —
20 p—
0 s taatl TN ET | 11l ' B
0.03 0.1 1.0 10.0 50.0

Frequency (kHz)

085, 24 380|121 CPC ML d=d E3(BSRE)
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a8 43 P54 F& AH02 YERd 7]F4& EPRI 9 NRC 7} 7]7)
o] EMI AFAg H & ARG site survey SH X

nAHoZ HuwH
7ve7] sl A Aotk AFH A9 5AL ALdFHL V5 nxs
ol 3717F Wi¢ A vehdn h.cPC o AeE ALITFIIR 29 B=
A 9 7 X (switching mode power supply)S AF&3F3 ojA 329 Jgoz sty
153 FG(1kHz o))l PcS BT giAAd ez wA vehd Aoz dad

o},

512. IDFa MT4A FS(10kHz - 30 MHz)

10kHz F-¥] 30 MHz 9] F35 J9-2 AY probe & A}83ld AFH Ax
A Fe 2ol PCS CPC o HdAe JEFEEE AT AL probe
£ AHR3HG7] W& EH 9= dBpA B YERIT 23 62 PCS o 1F
I AxFSo HAAE vebd Aolth PCS Y AS nFy FSATI 47
T FHNME 100 dBpv & H2 A+ 2”79 A AEREE 54
g Folth AYAEY AF FEREY AIZAET) AF SAXNBG At

[t rlr &

o
T
2

PCS, 220 VAC ===== Common Made
Maximum Level

KTL - EMC Team [Conducled Emission, 10 kHz - 30 MHz]
T

WO T

120

100

80

60

Volitage (dBuV)

40

20

0 2ol it raeanl r ool )
0.01 0.1 1.0 10.0 30.0
Frequency (MHz)

86, 821350| PCSSl Il &S

30



J¥ 8 2899 AHEH JPZE CPC 9 1T A FEL
Eeo AFRER SASA Yl Aot CPC 9 F%+=

KTL - EMC Team

140 T T T

120

100

80

60

Voltage (dBuV)

40

20

119890l 1

rCondncted Emission, 10 kHz - 30 MHz
Lnma | ECS, 220 VAC

Differential Mode
Maximum Level

s a el 1}

0.1

1.0 10.0

Frequency (MHz)

. ASREE PCSe &

A
(=]

PN

=2
ER=]

H
AHEEE

717} BERERT thA 3A &40 HYoh

Voltage (dBuVv)

1% 8. CPC ¢

KTL - EMC Team

|

140 1 LI !!llll 1

120

100

80

60

Conducted Emission, 10 kHz - 30 MHz
CPC, 220 VAC Common Made
Maximum Level

1.0 10.0 30.0

Frequency (MHz)
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KTL - EMC Team fConduc:ed Emission, 10 kHz - 30 MHz
140 T T T T™—T"| CPC, 220 VAC ==== Differential M5Je
. - : H L Maximum Level

120 =3 :

100 f fy oo O R

o®
(=]

Voltage (dBuV)
=y
=)

aofmi RUAREDLR RE | R BRRL a4l

0 [ i;“ll‘ L ||||||I A :l.lillll :
0.01 0.1 1.0 10.0 30.0
Frequency (MHz)

TEEE g AR RN dLHE T8 BAE BAF dAAE
ARB22 3t HIE57] HEl °ﬂ€ 99 é°17} dojzita sz 7

e} g7t AH A7) HH+°ﬂ z}%i‘: 1*1 lﬂ% ’é%ol ARG AL g
A% 7171 &, PCSY CcPC HE9 FHE&d 7HsAol o FERE
$ole °1B1r=1 S 5 AFA F48 RAYA, Exe 717 WEAA LA
AQA i E 6 AL A7 Bastoh
b 4 ‘2101 Hale] wet FE-ol Mrl=

=L
L B
gle Aoz EAHNG RHEEY HAAI A

dl oM 2 2

Ju

lo

of¥

N

>

o

oy (E
l&‘-
N

ol Qolg 7hs
I ofF R“\]
A QAN

[‘_}‘_.:::—{II.

A7) A = 3]

o] uha s}t

. B ot &

O
N
Ko o2 o

[0 mo mt fo

I Jn - =

thl
o
flr

3 r:i ok e
MR o}(‘(
52
o
W K
i)
o
L
PO
:
o
o

o
-

3. Surge M FF

€3 3379 Fag FHAAY AR
S(Surge) +5-5 SAsAT A2 SHA

o} HZdlol6E A 4% AFEHE 2
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[

:] ig ﬁ-i’éi
0 g !

2.7 Probe
e ZRABAAN2ARND)
210, MK SEANAY INE
AAGelA EdHH R HAse FEdEF & /qz]g] zx5o A9 A
guTh 4 B EPAS YRS AN SAHAA AR o4 A
g Age RF A& }%it‘r -F 100 01711«1 *]%Fd i—‘ﬂHIOIElE 24 A%
tow 813

th&E 9). txt 2 11 =
Mg AgA J°ﬂ XL—°—°l FHE] AgAgGe]l daYdAe LS

< PCS & cPCol AYE FFshe UA¥EAA 448 F
3 ZF 71719 wiRelA dHE FEoz Q1% ALE BAXW, PCSRT
CPC7} ] B2 AL FHH de AL 293 2= ALFF71(SMPS)2]
FgFo 2 B,

9. AEZ
HMAMK
ZEUHE AMAE == ZH A2 ** HEHSY
EHEN
Differential Mode 16 Al2¢ Olatglis
Common Mode 1 A2 ojAli S
PCS 01 (Neutral-Ground) sme
Common Mode 1A 0laeS.
(Line-Ground)
Differential Mode 7A2E30 8 Olagis
Common Mode 1 AIR: olatge.
PCS 04 (Neutral-Ground)
Common Mode WAEL PG
(Line-Ground)
CPC Differential Mode 8 AIZE30 2 olateis.
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Common Mode St AtOI =

(Neutral-Ground) 2N OleEts

Common Mode 54 AtOI 2

(Line-Ground) 2 A I8 &S
o] AEHA &35

* o] dRle - AR 2 MY BAEA

PCS 01 Comm. Mode(N-G})

x4[Vv]

X0.04ims]

% 11, PCSel M3 M

X
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Iy

W
[

CPC-D
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AZGHA N HA ZHE event 7 A=
3 oW AP ol AYWFo| ojele 3
3]

= A$E I eventd] HF
I
=3

=

=
ZAES $x A7 B% B
AFEAT BAGE Aol BEAS T BAL0 APROR ofzhel SHo] o
2o A7 %% Aol $EE Holth.

52. €4 2357 MA7| H
521. MEAM FHSE0Hz-10 MHz)

A A=A FE9 &AL EPRIONA F3g By 2ol HF clamp &
o] 8-8ko} 30Hz ¥B 10 MHz 9] 2t& dBpA 2 33Utk D49 site survey £
T3 FH0] F BEHo|JRornz AxEAP9 FEL DCC-Y AAR A3t

= TGLA~ B o
19 13 2 DCC-Y oA 2HF EE(differential mode)E A QA Fo Fa+ HAEE
=33 Aot
0922-11-15.WMF {1058x932x16M wmr)
® Det MA Trd CE101-2
Attt 10 dB AUTO ReoesbBW 120 H=
INPUT 2 Moas T 100 me Unit asafea
249 ﬂco e 10 MHz
a =i = =T
\ ‘_' MIL-ST5-461D
100 \_,A N N AN >3
VORI VY
Wh

~d_| R;ﬂt _\__ ~.E'P;{l‘-
SN A 4

MIL-STD-461C IU HV

20 H= 1ok ook 10 MH=z=

J&13. DCC-YQ 8&4d &8 = XE-Differential Mode

a2 13004 FHeE ¥AIF 7]F& EPRIZF AsE ghold, 120Hz H-H
10kHz 7FX) 9] 7] &4& MIL-STD-461D & ®31dF 20 F&= & dolth
10kHz %€ 10 MHz 7}X & MIL-STD-461D & 7] =997} dBuv o] B2 A H Y]
@7} B7bs 39 dBpA @92 AASHE MIL-STD-461C 9 71&4& EAISHA
o AL EFste ZAoz Jehd /&AL AYdBuV)LE YEH 9 E
A HAAE 500hm &2 7FFE . AF(dBuA)E 33 MIL-STD-461D 7| &&
EAS Aotk 27 1304 B vie} Fo] dF Fa5g GollA & MIL-STD-
461 B0} ¥ 257 FE€5 1 o, EPRI 7|FA4AS AR BEEI ok
281} MIL-STD ¢ 2R Exo @& 22 g7 938 Aoz AF oA
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) 5o FFol A FL FolE vAA EA stele 4A9 Aol A
AMe 88 7l 948 & 5 Ao 22T A1 £39 %Sﬂr o131 71A
2 ALA 7F nFy ZJEo] WAIE & Spike & TEUE Ao F
60Hz 2] 3, 5, 7 #i9] 31Z=3}(180Hz, 300Hz, 420Hz)°lA] 120dBpA(=IA)E E &
Spike & Ho|i Ut T4 UV Ao dzziFe] Aripm =
DCC-Y o IHE Ado] FFHAS ALE FHHT

I¥ 14 DCC-YS CPU JB|Ye IJIFgHE ALHdY A=FHISE

o, il

Common-Mode 2 &A% Aolt}, SARAV =3 AF £3Fo] f=xgh
Differential Mode Bt} 7| aZse] 37|71 A3s] 2SS ¢ F Aok
0922-~11-45.WMF {(1058%932x16M wmrf)
@Att 10 as auroc z::Bw 10 T::Trd cm101-2
INPUT 2 Meaa T 100 ms Unit drfta
100 H=z 10 MHz

12

MIL-STD-a6

100

N\ A

m

MM

20 H=z= reodt w e reok L*1 Ha 20 ™MH=

02l14. DCC-YQCPU HBIX B M2 Common -Mode 8&&S

5.2.2. Magnetic Field(RE101 : 30 Hz ~ 100 kHz)

AAZZEE AAE LA A7) 7] 7I(CRT, Relay, Transformer, 5)9 59
I 249 AYs W B0 Aok IV 1sE AFEL A Bol 2T
Ao 2 dAard A7]Ae] 120V Power Distribution Panel RH2] 50ecm 2] ol A
23 AAZ=S AZIE dgd ZHolth o] AAFES AFEHOAME
60Hz o 7|4 mZ3o)A Spike 7} AwE & 4 Arh 2V AFI PAA
A=}7) 94 A} A7} E(Magnetic Field)= MIL-STD-461D €} EPRI A17]&E& &
Af2 B3 ek

[¢]
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0922~10-30.WME (1D058x932x16M wmf)

Det MA Txad Magnetic
Att 10 dB AUTO ResBW 1 kH=z
INPUT 2 Meas T 100 ms Unit aspT
1
\\.120 HzZ N +0 2 kH=z 10 kH=z 100 kHz
e o
\\ . I~ . -
~ -
120 [ ~4{ |
A T T 4+ L] PR
| . L ibiD RI_
ML -5 T D48 +-.
109 = . g
\J N“‘\ s B
.
. o
~

30 H=z 100 kH=z .

215, Magnetic Field S&Z 1

ZZ (RE 102 : 10 kHz ~ 7GHz)

I
IFa 8RS AT = 10 kHz ~ 200 MHz, 200 MHz ~ 7GHz ¢] & o
2 YUFo] 5AH3 =3}

Q) a2 162 A7 EuE Block Train QoA

10 kHz ~ 200 MHz 9 ¥ 9] ¥ AAZE 54 A4S Yepd AHolt} EPRI
9 7Z|EAE EF FYelA "Houm eyt diFE WAEAE 71EQ 1
V/m(=140dBuv/m)e}= & AFE Holx Joeruz AAFPH 9 FFo| FIFS

z JhsA4e Ao

(=]

0922-10,wmf (1056x932%16M wmt}

Dot MA Tra RodBicon
Att 10 dB AUTO Ro3BW 100 kHz
INPUT 1 Meas T 100 ma Unit ABfV /m
1a
100 XH= Pt MHZ 10 Mnr=z 100 MH=z
1
1 JE
»‘\J T\ e .
. (Y |__ EPRI1 ]
h' o - [- T~ - fea.
b L L
- -
ﬂp"\ Rl
[ RG-1.180
\\\ ‘
0 =
MIL-S" *D-_nzg D "'iv U'
L]
¥
2p
10 xHz too kHz Mz 1o rulz 200 MHuz

Hn
Ik
0
Y
=]

J816. 2AY A2
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2% 172 200MHz ~ 7GHz 53¢ 399 3
Bl Zolth oA M 29 FA Ad F M 2 e MAE Aot
o] 1z oA 850 MHz &A < Spike 7} HEFHUAT A7]E 110dBuvV/m A=
24 A48 AFA Fule] FFo) 4FE v A JtedLe o

Det MA Trd LogpHorn
Att 10 dB AUTO ResBW 100 kHZ

INPUT 2 Meas T 100 m= Unat dBOV . /m

M~ SN
WA. huh hww‘w lr il

140

1 GH=z

1z

10

8o )

GOMMMMWA Mgt %%w

a0

—e

z0

200 MHz 7 GH=

Date: 10.0CT.2000 02:46:33

A&17. 200MHz - 7 GHzE 22l XD &&

524. Ao ZFn MAZE S™HZD
AZ1Ade] Ax7] BAF H2)o HAy| }HE-& vwstr l %6}04 257 B

FUY o] ZAA AT BEE SHEA

o] AgolA v ALAIZt 5 AY

Aolt}. 200MHz ~ IGHz YA 2 7

dBuv & ¥X &=t
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Det MA Trd RodBicon
Att 30 dB AUTO ResBW 1 kHzZ
INPUT 2 Meas T 100 m=s Unit daBOV/m
130

100 kxHz 1 MHEzZ 10 MH=z 100 Mz

\

aojar \N M/WNN Ml 1 B

€0

_=
el
:
—
=
—
= |

40

—t

20

10 kHz 200 MHz

Date: 24.0CT.2000 07:33:52

JEi8. A9 BET 2EE(10 kHz ~200 MHz )

Det MA Txd LogpHorn
Attt 10 4B AUTO ResBW 100 kxH=z

INPUT 2 Meas T 100 ms Unit aBOV/m
140

1 GHz

FSTEN

BO

€0

) 1l

20

200 MHzZ 7 GHz

Date: 24.0CT.2000 08:22:41

O819. 29 B2 2E5(200 MHz ~ 7 GHz)

53. dEl2=z7|e MEM BE =2
53.1. 120vTRe FASEXE

38 23719 7%t RMS(Radiation Monitoring System)&] %+ LCU(Local
Control Pannel : &7 3E R-11)2] A=A FFEEXE SAHIY. 28202
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120VAC 8l A Y9 &4 Zoljr}

Det
ResBW 10 H=zZ

@Act 10 aB AUTO
INPUT 2 Meas T 100 ms Unit
140
100 Hz 1 MEZ

U
Ny

. W) ﬂ,\fuh /ﬂ\

20

S Mez

30 Hz
1.MAR.2001 02:45: 54

J&20. 120VACRHE A2

Date:

\ EE

Power Supply
o O

LCU EMI Test Receiver

\V 4

A

X =X
[

a821. Xde &8I0 &

[o] == = O = Pant
g EA% Fe5FIs

o921 3 o] AX3& 1 RI1 LCU 9 EA
922 - 28233 2ok o] F O F20F
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Sk Ao 2 A FHA o] MY 31E3IK60 Hz Harmonics)7} 231 JASE & 5 Atk
Eolgt AL ¥ 239E 120 Hz2E 37 23 229 w4 =ZA Ve
oAe AN REAF 2 BuFel g BARAE A wen. 2

A Ag87] 297 o AAHo e R2 LCU Y AALL AdFasdd
60 Hz 2 19 :zx3 Ad&o] A Vel eFgks(d 24), gy d 9] RIS
LCU AA A& A7I7F ZA 3 60Hz A YT 2 1 uz2sa JEo] SHE
ATHZH 25). WEhA FRA9 Az7] FF L Au|op Ao wet w9 ohoF
& JHE Holi gloiA Plant FX A A¥EQ] A=A AL FE351]
A Fo F71AQA FAA g =47 D2t

Det MA Trd CrrntPro
Att 10 &B AUTO ResBW 10 Bz
INPUT 2 Meas T 100 ms Unit del A
140
100 Hz 1 kHz 10 kH=z 100 kxHz

120

80

e
60 el ]

) MNAM"‘ \\JWMJ rﬂ/j

20 M

30 Hz 500 kHZ

Date: 28.FEB.2001 09:53:02

J822. R-11 LCUE XIS B8S2%(1)
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Det MA Trd CrrntPro
Attt 10 4dAB AUTO ResBW 10 H=z

INPUT 2 Meas T 100 ms Unit aBOA
149

100 Hz 1 MEz

LA
il

: ! Tl .
.

30 Hz 5 ME=z

&80

=1

Date: 28.FEB.2001 10:17:09

18 23. R-11 LCUEXIE &82XE(2)

Det MA Trd CrrntPro
Attt 10 dB AUTO ResBW 100 H=z
INPUT 2 Meas T 100 ms Unit
140
100 H=z 1 MHz
120
100
A

80 _\
60 MA

Tl

20 {

40

30 H=z S Mz

Date: 1.MAR.2Z2001 03:27:49

1224, R2 LCU(Skid Unit2le ZR:AEED| 1) Mo 2SR
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Det MA Trd CcrrntPro
Att 10 4dB AUTO ResBW 10 Hz

INPUT 2 Meas T 100 ms Unit aBOA
140

100 H=z 1 ME=z

2MA

ao

o
S

60 i !

. L. AT |

30 H=z S5 MH=z

Date: 1.MAR.2001 04:01:47

325, R15 LCU(SKid Unit = ISEHEIZE)FINLE 832X

5.3.3. Signal Line & &®J X
3 26 & Radiation Detector EE-E] R-11 LCU & E9ojo& AS
£33 Aolt), o] AF FHRAANME AY FI5
5o J&E ¢ F Ak 2V JAA FHF27]
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Det MA Trd CrrntPro
Attt 10 dr AUTO ResBW 10 HE=

INPUT 2 Meas T 100 ms Unit aela
140

100 Hz 1 MHEHZ

120

a0 An

Y j\Jl
) )
v M| (A ,

Z

20

30 Hz 5 MEz

Date: 1 .MAR .2001 02:32:186

226, Detector Al &4 (Signal Line)2] 8342 2

5.3.4. High Voltage Line 2| &3 =&

(=]
138 27 & Radiation Detector 2 3 FH <= 2AY ARe FSEFE
A

2 ¢ & ok
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140

CrrntPro

Det MA Trd
®Att 10 dB AUTO ResBW 10 Hz
INPUT 2 Meas T 100 ms Unit dBDA
100 Hz 1 MEz
120
100
2xA
A
80
V\
) MM
- ekt
I
290 oy
e ™
P A
° PesA T
30 Hz 5 MHzZ
Date: 28.FEB.2001 10:30:10
827, 12l 1271 R-11 Radiation Detector HV(RE L)L 22 BESE2XE
54. S¥Oo|Ee| B
£349 TAL9 wolgY HIE AN 1€ U 53 dolEEH
vlwaty] fsA Z 53 doJB S Envelope & 1828 - 1% 30 o e
2 ibe!
Det HA T C®|LOL 2
®;\t: 10 ©X AUTO T.eoDW Loz
INFTT 2 ™Meas T 100 m> Unit as]a
b 1200 1z 10 »Maiz
1wt -~~"‘~
Ui \U\"Q\N NS
jing Uni o~
1co R
. %\:-\_ EPRI amen
Py 7 DN P CN W
" O\ 17 \<>-g‘ el <
B SR S T i Y W
P 2 R S B 29 §
L]
30 A RIe IR =
wiless 8.V .I000 DL:S6:R2
0828 AXNHRAYMAL MEH ES2ES H
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Deat MA Trd Magnetic
® Attt 10 AR AUTO ReaBRwW 1 xkHE=
INPUT =2 Measn T 100 ma Unit AnpT
rae 2100 H=z 1 xEz 10 xHE=z 100 kxHE=
\\\\
120 ot =1
\\.:“‘~-__~~~ PRNL Datal
-,
s =
100 \ <3 .
" -] =
8o Y"’Q ol T~ L.
\\\\ ~~~~~~ _
\ i‘\\\..
&0 L
-
\\\\\\
40 -
20
o
30 H=z 100 kEz
ate s 8 . NOV.2000 02 :1Q00: 41
829, Magnetic Fieldel Hl
e T T T T T T T T T T T T T T per” T T 7T mMATrda” Rodsicon T )
!@ Att 10 dB AUTO ResBW 1 kxz .
| INPUT 2 Meas T 100 ms Unit dBOV/m l
, e 100 kiz 1 GHz l
] QRNL Dhta |
120 } [} .
l BN HENY |
- ~rk - '
I 100 ’ ~ B Bl S - — |
—— N I S _— R .
| e i S e N Y ~1d-_ | |
S \‘\*tlm‘ T~ T |
| 80 o — e == /"/\ Cl= |
) e s e e R R B
| e S Pd iy | |
| s0 i - B l
e - .
T I
| !
40
| !
. |
| !
L, !
| !
| 10 xHz 1 GH=z |
Date 8.NOV.2000 02: .

o] 3¢ 28 — 283004 EPRIZ EAIE HAHA2 EPRIVZF 77019 vz
ALroA FAZ AR 71919 HHBIAES Envelop 3+ Aol3, ORNL
FEAIE AL ORNL o] 5% ux g7] &die doHFoA AE EA
3 Aotk Z=F na# 22 FAF A2 Wyle Lab.ol 28] 13719 A7|A
AR 71874 S 24 HolE([23]8 £43td EAIE Aottt Zzhe) ARy $
7 FFol FaAFEEE ot e ¥R FEE Ha doy, A o
O o}

ME Zpol7h A 2 AT

mlo _.l},
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dol gt mEtA U3 A5 AT 29 58 T2l AlgEt
= Ao] ggeich

MAE TEste ARV gGE gAY 717187 oig 7E9 opvtzra &
HE 2344AE AFdte Fodxelth fgAE FH o Fo uFAILE 4&F
EoleR, AdHF EMI st=golnF Solth

A4 A  7HE-E 34 F(Accelerated Aging)gl A9 Erying 2€ So] 7E9
Arrehenius 2R B IC 478 €88 Zoste H €92 = Jdov 7
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nEALEo| T} :'_#LH A8 dALe ARV T BAE ZAEIL A=
Site Survey 71&S FH37] st 7P FHZo ddE £33 AAETAL 3
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