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Maintenance Experience of the Fuel Failure Detection System
(Delayed Neutron Monitoring System ) in Experimental Fast
Reactor [ JOYO |

Countermeasure for Electrical Noise
Makoto Sawada*, Shouichi Nakamura**,
Eiichi Okuda**+, Akira Yagi*¥,
Kimihide Miyaguchi***and Junichi Endou***

Abstract

At the Delayed Monitoring system, which in one of the Fuel Failure Detection
System in JOYO, some probrems had occurred since the 6th cycle of 75MW power
operation at MK-I core. As a result of inspection from Feb.1983 to Mar.1984, it
was found that the various electrical noises interface with it's normal function.

8o many kinds of noise appeared at power supply circuit, pre-amplifier circuit and
cable lines. Though this Phenomenon was a difficult problem to deal with, We could
remove injurious electrical noises successfully. It's working effects were indicated
as follows,

1) Atfirst an AC Line Conditioner was built in power supply circuit.

2} An adjustment was made on the pre-amplifier circuit and some circuit parts
were replaced in order to alter the circuit.

3) Most of signal line at BF-3 monitoring system was changed from coaxial cable
to glass fiber cable partially.

* Reactor Technology Section, Experimental Fast Reactor Division.

*  Maintenance Section, Experimental Fast Reactor Division.

*k Operating Section, Experimental Fast Reactor Division.
*ek Plant Safety Engineering Section, Experimental Fast Reactor Division.

It



PNC-TN941 84-121

1. #

il

2. FFD (DN#) #ZffoBlE

2.1 ERPEFE (DNE) BHEOEE

2.2 BANABHESR (V7Y OFE

2.3 HEEHET GiE=s) OBE

2.4 BEEEOHRE

3. /ARRIRE A XKEOBE

4 JAZXHEETORR

4.1 BIREBO /4 X e
4.2 FIVTVTEHRD) 4 XHHE

4.3 H—TFTAHD s 4 XuE

5. & - R ————

51 BEHFBIE/4X -

5.2 FYTYTBIREBG D) AR oo

5.3 r—7rHlickdsd /4 X

R S —

=

BB
SHE R

© ® N oo




PNC-TN941 84-121

#
|
e
B R EE X

M X

H
[
© O = ®m e W b
2]

5
B-10X
H—11 K
E- 12K
E-13K
E-14E
B-15H
F—-16E
F-17TH
%£— 18 &
E- 19K
- 20X
B 21K
HE-22K
w23
%2418
E-25K
#E—-26
B—-27TH
- 28K
29
H-30K
F-31
%-32

B m v =

BIPE TEERERR

BROETEREREBER e

BRPUTFEHE T 0y JE e

TYWT YT e Ty JR i

TYT VMG

TYT YT AERRCIMAE

T —

e S —

3t = 5 ATHES WY

Gt e b SO - v - S —

TY YV ERBHES N V— W FEy ¥ R E O
RIRREBO T ) 7 v FHAETE oot

F¥ /ARy Y- —TNORFKNE -

FUTYTEA EREE

P E ST ———

BOREWTNT Y THIFIE oo st
BEsR7 YT v 7HAER BHEATD e

W°ﬁ70?77mﬁ&%( )

TUT v 7BICHT R, 4 AAERE

S o N A IR ) ——

WA LBHIE  wromeresmmmemmos

Z T FFER v § = BRI s

B! o — T NVEHER

BIFEE / 4 AHERRICB T 2 BIEHEE O LLE

/A XEERE e
/A BRI

B4/ 1 ROES) ., 4 R~DZH

ERT—REIAX - -

ERAMRRSIC & BRTRRE

VWD T — R s

i T R —
BRBUOSHE -

O =3 o @ o W



PNC-TN941 84-121

Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.10
Fig.1l

W o =\ > Wl B W D

Fig.12
Fig.13
Fig.14
Fig.15
Fig.16
Fig.17
Fig.18
Fig.19
Fig.20
Fig.21
Fig.22
Fig.23
Fig.24
Fig.25
Fig.26
Fig.27
Fig.28
Fig.29
Fig.30

List

Location of Delayed Neutron Monitoring Block ....vvieievensisens,

of Figures

3
Cut Away View of Delayed Neutron Monitoring Block «vevevieseeees 4
Block Diagram of Delayed Neutron Monitoring System ..... vo s w5
Block Diagram of Pre-Amplifier ..ccceceeinarecersnanans PR -
Pre-Amplifier Oufput Signal «o...cceiveracaanas CHERRLEE § 4 8§ peww 7
Location and Cut Away View of Pre-Amplifier .....covvenerenees s 8
Block Diagram of Logarithm Monitoring Meter vivvescecssssacaes 10
Power Line of Delayed Neutron Monitoring System «veveeecesvaasss 11
Logarithm Monitoring Meter Input Signal «...cecevvvseresvarvenes 17
Noise Countermeasures of Power LiNe .sscesscscrsvsccascossacas 19
Contacting Condition between Protect Cover of Circuit Board
and Shiclding POX «omemas o s o 42 s wpmpae s o & 8 pipmessss s s o CECRETECHG € 20
Oscillation of Pre-Amplifier Output Signal ..ccvveevinnsscersencses 21
Treatment of Cable Connector saveveesveasrosocsranssnsnscnssnss 21
Adjustment Circuit of Pre-Amplifier Gain ....cevceveviarevsnnreee 22
Circuit Diagram of Pre-Amplifier ...coccaecececcacnces b e 53 28
Big Distortion of Pre-Amplifier Output Signal ............... —
BF3 Pre-Amplifier Oufput Signal (Sham Input ) ecsvvevceecscesaees 25
B10 pre-Amplifier Output Signal (Sham INPUE) «eeeervrenencnceens 25
Consequence of Noise Countermeasures to Pre-Amplifier ....... oo 26
Block Diagram of Glass Fiber Cable System «.cvevevavissossssnes 28
Output Signhal of Glass Fiber Cable System ............. S e i s s 20
Cable Location in Containment Rack of Pre-Amplifier ... ... ivev 81
Electromagnetic Shielding of Cable (Blo) e e e e e 31,
Comparison of Power Wave by Modification of Power Line.... sesne 33
Noise Connection Mechanism «...s.. ¥ 08 & B PREEEEEY E g8y BN Y 34
Noise Transmission Mechanism ...... 6V S S s s atmwnE s s s v 35
Changing from Common Mode Noise to Normal Mode Noise «veeos0: 36
Many Points of Earth and NoiSe sevveavsnossasssee Suninsibaiiisiiiiie OB
Generation of Flux by Circuit Component .....evesevtessessscanas a7
Earth of Shield Cable civessavssssrssasassssssasanas R -

v



PNC-TN941 84-121

Fig.31 Block Diagram of Induction Capacitance ..eevivcevecsorssosesssss 39
Fig.32  Block Diagram of Electromagnetic ....evevvecicascass sesesessees 40



PNC-TN941 84-121

H— 1% FET» 7 vAHESE —

B2k RvrRFLOHE
- 3& hVRT ARESRLE

24
28
29



PNC-TN941 84-121

Table-1
Tahle~2
Table-3

List of Tables

Comparison of Field Effect Transistor Balance .c......

Specification of Glass Fiber Cable System ...
Calibration of Glass Fiber Cable System ....

24

LU IR S R RN B L BE IS BB B 28

LR R B A I R N R R

29



PNC-TN941 84-121

1. #

[l

BFI56 £ 7 AOMK— 1 75 MWE 6 4 7 VEIRLIEE, FFD (DN #EOEG I BEREEL
Bz2T&#/4XE,

LEREE, 27V 7y 7BRUES)F—TafbssnFhnfilicEEL T
Wit DTHo fro ZREBIIMWISSE2 A SHEMSIEI BlehiF TIiT- e—&ED 7 4 XREHEH
BERCHELERRL, HRED/ 4 ANEOBEZTHT E6OTH S,



PNC-TN941 84-121

2. FFD (DN#) im0z

2.1 ERDPEFE (DNE) BHEOHE

FREEBBE Y OBRIC L D F b U 9 LBEIFhIciEE U ARERY (Br®?, 1'97) H»
CHHEN SBRPUETEZR/RVTEOORMET, EFRIETE2HDUETILT 2 BOEEER S,
BT AR T ARG L SRS N 5, BRMERERR, FEFFESMT 2 1 KEER
R TRANE (R-206 %) O 1REFME (Av—7) KEBLTHRBESNTH 3, H— 1 Kk
REERZ, E- 2 KichREERERT, HERMEICPHETRUE IBEMES Ty 7
v 7 LT, MEETHEERET (UTaie =4 £#d.), CRSIRUVBEEE» SBBSN S,

PTG, SREORF . RERLEREOR *REBSEESNWAER I b - TEK
FHFPRETE S LSMEIN TS, ), HREBICIEBF: KB L b HAHESAECONT
W5, BHEBHOCOEMEBRTY 7YY (BTFFEFK A7 0 R—501 ERE) TBH vz
EHICER - BEINLE, PRESZOMEBIERESES (DT, FPDHEMBLHT,) O
&%s&ﬁ&%éméoAﬁﬂwxﬁ%m%ﬁ%zﬁmmwz&%#ﬂ%,ﬁﬁ%ﬁﬁ,Eﬁ%@
B X DEERERTOLA, T =5 OESHERH T&EitcEsn3,

bUy FESE, GEFEHEEE L sBEREDT 7 - 455M 5 0, EFFEHEG423)
DHERTEICT 7 — LEBRBTHN 3, FFDHEBICIEIBF, T =%, B itke=y, 7
VYEF—SBEEEXALTW ARG, 75 —sHAHOMBY V-2 =y FRUBRHBEESE,
=S BREFLHEETISI20 VEREENRY ohT b, F— 3MHABRHEORKE T v
B2

BF; fHillRE B L BB EF 4 R 2 Y UNMRE B 10T, SHRESEOBR, BR,
FETRA—HROERE L > T B,



Intermedlate Primary Coolant Plping
Heat Exchanger

Prlmary Pump

l

Contalnment

Secondary Coolant
Plping

Reactor Vessel

Delayed Neutron
Monitoring Block

E- 1M BRPETEEREER
Fig. —1 Location of Delayed Neutron Monitoring Block

121-¥8 T¥6NL-ONd



VAN A A

v

{mm)

Thermal Insulator

F—- 2l EBRohfETkEREER
Fig.—2 Cut Away View of Delayad Neutron Monitoring Block

Counters

R Shiowing — 1

: T R \\‘:::s:%

\ N LNONANINAD \'mar;\Outer i AN NSRRI NN

\ Piping :ir \\\\\\\\\ /,
: T \? ;/ r ?I/ ;/ |

/ / 7,

: |

\ N ' / 7 /

e S

Boral

121-¥8 TVeNL-ONd



Reactor Aﬁxiliary Builing
Reactor Central Control Room
' FFD Panel __(A—-712)

121-¥8 TVeNL-ONd

= from CGM System
Reactor Building - Reactor Building
B 2nd Floor {(R—206) Operation Fioor (R—501)
Graphite -
[
Block ” |_ L
:.. L 0g
\/ -t [ @ 2 Scaler
' —=F
C———
( — H : Select
' BF; Counter Power Switch (O— Recorder
Supply
———F
——= RYT 2
B Counter I/ -] Log
Coolant | l g
System -
Pre—Amplifier Rack

a Cable Penetration

B 3K EBFEPETFEAET . IK
Fig. —3 Block Diagram of Delayed Neutron Monitoring System



PNC-TN941 84-121

22 BREMBERESR V7)) OBE
TUT TR B TR LABRESE, BRIV AESIRESR - BELTHATSS
DT, RDOT vy 7 FICGRTERL SEBREN TV 3, GHEREEREE —7TRE8RBOC &,)

R
My

|L Ct
1

_ > . i

|
|
| C‘l
|
|
|

L mames

|

!

|

i i
- GEMBES - HAEE BEME-TENE BOEE - GEME —
[ 85 1 Il % 2 [E1 % 3

|
|
I
|
[
|
|
NA TR i
|

T
ey

e
3
5
5

F—AB YT vTeToy s
Fig.—4 Block Diagram of Pre—Amplifier

ATIERR RSB CEEBRAME T 20BT, T4 7Y Y ERRCSEEEE Sy b 75
RHDOFEEIvFry+Ce LOBERELTVE,

EWREERREATID S OBHESECI ORBABRTET ICERT 5, BHBBRIBHAOHH
TIEREILTHORHEARL, Cf THE DI 100 2s BELOT, FHREEEIL T5LDH5
BIEETY U v €Y7 ET > T B, BWARERIH0.1 25T, ASSVADY LY BHEEEN &
NNAFEFDELSLEOT, BEKIEOEEL L 2, 3, THIBLTHALTV3, X, BoaRBESL
RERBDZE LI BEEEB SATESWESH (S/NE) 2B T30 THRERIZ/ VRIE
EORBTRES NS,

ROW— 5 MIChETF LR L BEBROT Y 7V 7HH (BOBHR AV REBEH & LTRR
T oo i, TNVTVTHEBMERRAOIRV—F4 v/ 707 (R-501%) kREBEBShTL3
FFD « 7Y 7 707 v 7 RN b Tw 3, B— 6ic 7y 7 v 7B IR OIS K%

P S



PNC-TN941 84-121

(-+)

BT VR I & B BRIV EE (R)

HB—5 77 v THAESHE
Fig.—5 Pre—Amplifier OQutput Signal




P FRDZVT T35 5 2

1/

7 EO—

g

L e

4 1BrF3 I BF3 |

i

AT )

/ o A
© < e

4. i 0 (]

v 'iBw YR I @ ’

2 P o 12 T 18

‘i T . I3 16
7 A,

FFDZY 777 v 27U 7 7RI

TN

—— FEDZ YT 77w 2

s

X
i
¥
o
c.lT
4
N
N
LY \é\!l\\\\\

& E}
J FFD7Y 7 ¥ 7IRER v 2 wEREn - W
) P i o i
Al ==
C
{j 1 iy GE) 7V T v U EY —n FOEB o= Ffu b R
g AICAE T S,
M [‘ a u] 1
‘__IN 3 A— AlE
AT PR O RS RRT 1 F

-6 7Y 7 v ITAERRCESE
Fig.—6 Location and Cut Away Viem of Pre—Amplifier

[21-¥8 TV6NL-ONd



PNC-TN941 84-121

2.3 WEEHEEEET GHEE=%) OEE

B TEICHEE =5 OINEESRNATRT, TS, SCUABEERIEG HHESH, B
RS, WIEESRAR b 7ER HEEFHECRINESEERE 15V EBEREEED
OERENT WS, 7Y T v7Lo0BR - SVAES (B) REDIIVIAESRIGBIKATsN
FHRES IR LS VERBE F V2 OB HEE S WERE SV R CERER s h 3,

I AZETHELLRBONSOANVAGICTHy b &0 D, HEFHIM S OBE v R I35
MoEBRIc AIE N, A2 OFBMNSCEELY L cERERCERI LR BRBESE
CiEmat, Uy TEBROEGT BT AR TORNELEE TRIES NS, {BRE, et
1~10%¢cps D6 FH - FHERELEIL-TWH3,

2.4 BEFESEOHE
B~ 8BIIL FFD« DN EE#fHic R A BHEREN 4R, FFD BB RIGBRIEBAER T HIBHH
HOBEHENTE S & CRRBFEERERSEHY o h T3, FHEBSRIIDHINEB® (#426) DX
HREGBEBHROSHLOFFDAHERO 20 VEBFEEKEES N, L20VEEFZRTNK =
=%, EETRUEH Y V—a2=y POBREELLTHBESN S, HBE=/ARI 20 VEREZE
BELTEIRE 15 VERRBRUEEBRRE AR ATV 3, 115V ERE, ~SVRES
FRIEIRFS OFt € =5 NOERKEBROMIZ 7Y 7 v 7 SEREREHRIEL TV 5,
BEEFRERIRERO A TABRE LTHEE= 257V 7 v 7~NREBLTV S, R\, &
HERD/ 4 7 ABRERROBYKBESNTOV S,
BF, #ith35 @ 3450V
B! 7 11000V



PNC-TN941 84-121

5 E

4 R

3 £

2 HiE 1 Clbcps)

1 BGE 2 (10%ps)
745 F0E| © - F

=15V
+15V

EIEHN

NS 232500G2

o3 0 R U WG TR R 8

by THE

NS 290484G1
DIt

+15V =15V

19
A1
AR E
NS 23060062
Jlas218 171 3 5 b
&2 T BI-9
E—IGV 5V ic
$1-8 kv Jc
CA
] —< B
<cC
\ b
J6—i__ J6-2 <E
+
— 111 — > <x

J16149 11101215 13 § 1o

.||_|jA

+20V

=20V

COMp——

T

coM
(TB13-6)

=1V

~15¥
+ VL
NS 233500 G5
2A _| Cl ~C4 | 10004F/ 63V
C5 ~ C6 | 0.1uF/ 4000V
B TH EEE=s 850

Rl

(TB13—4) +2nv{ W
(TB134)

Ese - S rhiyg
0 ~ 50044
cmatihHo~1v
AT A

0 ~ BOmY
GND

st
0~0Vv

LIRT 7 -2
WETHE
coM

34
K
L
By T . .
b B
M A
NC500027 AG4 L ™ cou s
N1TR_7 B 1918110 CTHES-8)
JINE
s ‘ »
| A
; TBI35 B
TE13-1 (C
Dl TBI3-3 D2 L
con
(TB13-B)

Fig.—7 Block Diagram of Logarithm Monitoring Meter



PNC-TN941 84-121

(A—T12,#426)

AC110Y |
s A%
BHEEE6S
FFDHEM (A—T123 429)
Q
20V 8 B & &
[o] Q@ o]
foeREt o =
High Y v—2=wh
. BFaﬁm'—E;y Blo‘%l‘ﬁ:&-:y
[— ___—_—___—____'] L s P e |
| S % | | 9 ) :
| =15V &R WEWHE | | | 1svES EETH | |
| Q Q | E o} ] {
Wt 1 Y A =
TG b =Yy
(PK—6,K—163)
(R—501) (R—501)
b 0 (o] 8]
BF AV T VT B NVF 7
? Q
i i
! I
| (rR—206 R—501
{ BF, { B
B B HIER
\____ J/ \-_.f/

- 8F FEREFEARMK

Fig.—8 Power Line of Delayed Neutron Monitoring System



PNC-TN941 84-121

3. JAXRRE 41 A EDRE

PTicilBEFFDe DNBFHERMIC BV TRE LA S 830 4 XREFNICHE S ) 4 A4
®%ﬁ%%¢°ﬁ,§¢Eﬁ¢é/4fﬁ@msm%m%wﬁmtﬁﬁént%mfaotmB”
AR BT HRBIIERTHOES ORMIC L - THES I,

T3V FPEETHE oA ZHRBEE 4R E

MK—T TSMWES6 4 & LVBISER & 2 4
Rk B e Fpgg Lk io, OFI56E11
R2THICRE L/ 4 X2~ LTER
KERT 3,

567118 564128
ME—175MWE 6 44 & 1

Gt 74 XEABREOHAMOBFF 27 ) LNVEEEL
//m
STH9F |fe—eomm e 7 4 XERBE = 30mY —— 60mV (Bl*=—B0mVZEEEF)
\ 7Y T U FHREL TV EDESS S A VA BF,, B
A L7z,
13. 5mA/107? couloms — 8mA107 ¥ couloms

| MK—THR LB {THET L 100MW #HEEER

BN OHERRETR T, Sy ¥ VI VE
{5 #30cas KA LT 10%ps A B X5
/A RHBEREE L f

58428 f=

33 B fAH

P
L s
i

)
LREE (RAEER6S) ~HEBEHEED))

84 2H | /A XIFRBAEROEE
(>
20V BRER DR (5 » 7 S oOHA L)
() EiinSEEELRE LTI ETH Y, b
OEEBD /4 AHECTEHAHNRLEBRCTHS,




PNC-TN941 84-121

FIVvFrEEITR s 4 Z R E A X E

BIER/ 4 XHEIC T/ 4 XIEIEL,

FEEBEER TR L,

- —-= EFREN 25MWICE I B R RS E

T ERIICRY, (@i58&E2A 16 H)

/ z = B, EEIA D/ 4 ZRHICELT
- : BF, ¥4 24 ) LbNudkio L5 icdE

B L F2, (BUO=—80 mV ZWEHE)

— 60mV —~— 18mV

/

[ 585%7H
MEK—I 100 MW {5158
58%E5H

ol

MBFISS4E 5 AI3H, 1 RSHTFE

O & T HEED ML, KRR

DR & T b T IS B
- FREVIRRMEL,

() FHRIMD, 1 XFERE L

BT BLBRNESTH B4,

: ERR MBS >OER S 4

- AL~ TRELLEDTH

Fro REHMIAE 5,3 IS 4 —

THED /A X | EBBDT &,

5H138 (£)
100%

5%
50 %

20% 204
5858H | 68494 C1 R FR

I0OMWE 1 1 7

BERO /A s —— BELELEH(AC LINE CONDITIONER) @
#ii
[ﬁ@fﬁiﬁﬂﬁf\w’{ﬁlﬂ )
20V BHER O 7 » 2 ~OBRHEIH

5BEI0F | S8IFILA —mSESEE TS iRie / 4 KNI TR RER L
100MWH 244 20 '“Lkg_ﬂ_fij L hREBAR A ZHET 100MW EiEEERD

: Rl ke, WRBGEIIAIAE, 824
7 P} TS e T R
S = LLTERY A




PNC-TN941 84-121

I IEBELR

A4 XHMRE A XHE

-

=

o

————irEao7 R BRI A0H, 1RERYT R T
e T

4 HVHRESILAETFERY 2 L0, X

58 11 B o i
L = L SLERATEEME (2v4s5-) O
. ON—OFFBfDOEEH— Jitk 2T/ M1 X

- - hFREE L,
% 4 EEEAR ===

}

oot e

KN‘XKHfW“AH\\\
59 £ 1 A i o | EEBO/ A IHESRETE ) 41X
== IS = "'"I- D WEORBEI—TxF b l— s YAD

G -7 mRNR, RSB RSE A
L\ LREXD, fEREBERShi) A Xk0M

594 2 A <::f“*-—f

A ket SEERAST Lo/ d ek o, R
DCUT U U TN 59 1 ALS B Ick Y Bt —m e L
i V| dbesboshde b § VLY S
77 7 BB OB 7> 7 4
DHFD)
. % R
FTUFTED S A4 7*’1)7/7“@%%0)#?)(_%@13 YEA)
ZRIH
YT Y R A D

FTNT 2754 O InBE, B i)
(BmA7 *coutorns — 13.5 mA/, ;% couloms

b —F G — v F) BRI a0
HEEREC T 1t T Y T V7 2 4 XS
AfLB, )

BECEICINZ, EEFV T 7EO 4

592 R f=

ZHEI L > TEFWICRE LT, A

ZiFrEEN, ERICRT &S FEFicE

ELEFHAMNTAD LI 7,
(5942 H 28 &)




PNC-TN941 84-121

IV rEETE oA RKEE A X HE

: 7 74— —F WD EE (BF, R DA)
59 £ 3 A =T DS AX5E &)

FYT TR T2 2 OFEr—IVE
BERT -2~ D&MD) (B'FROH)

(&) 7V TF Y75 v VRO — TAEEBRRL D B'ROASTE Sy — 7 vof Bk &
STt AXDRET B, CEr—FNEMITERE T/ A ZHB RIEDHBELELE Ui, )

59 4 A FT 7 A= =T LEE A ZHBRE-THEBEH LS/ A IRUFTFERY 54
D 2 A4 XHBRERRIC 47 100MWE 3 44 2 VEERRERNMboRB tHEsh
foo #, BUED/ 4 XISV THEHERICL - T/ 4 XEBRET S C EpERE,

574 4 A

100MWE3 #4720 /A4 X EIC LB IESHEEE - T I00MWHAIR BT 27 s 22 UBSORELE

fT-7R, ROLIEF4R7 VL~ EEE, BELK

* BFy —18mV —— 210mV
* B! —80mV -»— 160mV




PNC-TN941 84-121

4. 7 4 A EE T OHER

BIEICTFFD - DNEEHAIRICBOTRE L S 2 8% / 4 XREA LihS, Chickky 58428
Mo H8EI RiLhic-oTEA D/ 4 AREET>720 7/ 4 XHERKRDOE S ickBlEh 3,

1) BEHO /A 5%

2) FWTTEHD, 4 XHE

3) r—TNERD / 4 ZX3IEE

UT, &80/ 4 XZHRRUZ OEREHET 3,

4.1 BFERO /A XHE
(1) FEBF1584E 2 B DY EX K
S8 FE 2 BitfTo o/ A XEBLDE— IM(a)~ (d) ik Ry BEZEMB O, MR
AT DANES (T V7 v 7HAES) 2RTHLOTH B, Fd0H— 5 Qi TEREL
ZIEEROEE BT 5 LAOBEERNT, 4 XORENS—BEATH 5, PTiICHE— 9K
)~ ZRERCE &b, FhxBIE, 4 X5k, ONk/ 1 XBREEEET 3,

ZHFEEER(63)| EERBHR (2 D)
(c)

” ” LI {b) b4 (d) O

(B) CCTRMEEBEREZ—REAEHE (DG EHEEL) 2%H . 4 v — s Eif
LABRTHY, FEEREHRID G o0 —RERAERTH 5, 1o,
0VEFRHER S » 75 4 7 ER - TEY, ¥ e— Y7 —2F 0 & RBEEONAR
BE, Yoy T—RELEEET v 7 HOEUNL RIREE TS,

EERPCHOPRI S/ A XFEERBETHS20VBESEBO Yy — v« T —ADEL
BaiDBBRERRTH S,

TROLINE, BREBCENL(H>EFREENRB S NIRETHED T/ 1 IhkENY
RBLVIFERLTVS, CNEDEBE2 HOBEATHE, /A XIRESSHOWEEL T
—RFIVICELTO /4 ZBELOESERARIDREEL TV 300 EE A o0, D
REKREZUDTHR, ROGEMHELAMBZ L 100 MWHERESRER, 100 MWE 134 7 VEEE
ERICRL L 7o

a) BEOEE (ZCHEEBER (6S) ~HHHEE (2D) )

b) 20 VEREEBEOHE (7 v 7 ho0BIAL)



(20mV, 0.5 #sec)

#— 80mV

{a) RMEEEEFE+ 20VERY + — v 7 —2FD

(20mV, 0.5 #sec)

#— 40mV

(b) ZEFHMEBER WVERERY+—vT7—AEL
- 9K HEE=9 AHEBERE (BF)
Fig.—9 Logarithm Monitoring Meter

(c) EWBRERE+20VERY+—vT—2FD

#—30mV

(d) EERZBE+0VERY+—¥T—REL

Input Signal

[21-¥8 TV6NL-ONd



PNC-TN941 84-121

{2) BELE(EE (AC LINE CONDITIONER) D&

BTS84 2 HiciT - 7o / 4 XHHE T BRBAE OB BB IEERSHERS O & 05 Bdhnl
RUEirEH 57D, 74 XWEE UCHEERAHEL Y, ChEORE10 AERMRE, 1 X3k e
UCERS 4 v i BEEEEE®E (AC LINE CONDITIONER) #3207, %— 10 @
I BUERT L BB ORMOBEARTS 5, SEMORKEEBER S 4 v IiC I BEREF ICEH
ELTOS &, BE-7 - ABMK—EABTH2V (P— PR OBOBL/ 4 XEED
BESNTWd AC LINE CONDITIONERAZW T Eick DEREE—EEASEL
ERECEREE S, BoGRE- 7 ABMIs >R TE 4 XBEbHES N, ¢ DA
ELT, BEHHES 7 4 VICE LT BABS— 40mV Oy 4 XigEsh, FROFission
Pulse ZFHHHIR BRBICHBMAE, 14, COBRIL20VEEEEO Y — Y. 7— 26D
ELITHID HYE— FARDR BN

(GPiiic & 2 B0ERTR DLEED. ' % T ey R

HER— RABEEBERL O {ER coA —650cps (REE)
Wit — IRMSEEREF AC LINE CONDITIONER — 20 cps QERME)
(&) BF;atlitcoisRis R,




PNC-TN941 84-121

% M Al
(50V, 10msec) (10mV, 2 xsec)
A
J_ DISCRI
100 v LEVEL
T = 18mV ; T
g —40mV
(G v oY i) (BFR(RE) —T7 — 2ok l
. B. Git#4fii: 650 cps)
| | ||
- - 2
AC110V i P 7 ,
PHATE| ! | A sovmmpez2orl BRs o L 4 :%,,1___0___ D
( 65 REHD | | Hite =% [mes4 7 A
AR GLTR Cazo | | caz0 > R L8 | | crso1 3 wimmmn
CaE
(50V, 10msec)
(1V, Smsec) DISCRI
— 18mV
CRIE (R —T — R MDHIE)
(BF, REH 5O AN ER W) B.GIHEIE: 20 cps)
o Q-
AC110V ; 4 p
qzﬁﬂ.f@ﬁ\ —~ i | ~ @ . DC+20V| BF; | | L-}Dl { )
20V - - BE
Coswam) | | %2 (L %0 TRCTTOV o Tae=s" T 2
i AC LINE CONDITIONE I N
(42685 ‘ I | l (R-501%) A BA

#—10 TR 5/ 4 XHE

Fig.—10 Noise Countermeasures of Power Line
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—15 Circuit Diagram of Pre—Amplifier
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