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N2 3F 529 FAoA F2 HE5HA TDR(Time Domain Reflectometry)7] <& 90
dd] 2RHEE EEFE Fopd §857] AZEtHon ey ehvkabA e ¥F sl X
who] gl W3l RUEY, A LEEAY] FF Y olFAEY FH, A5 HY HE
A Sol AEHZ Aok FWAME 196d 5 Y FEAY 2 1A duld] AR g
HFo Betog AF AWk rhedE BE3Hr] A3 TDRE HA/8F Ao EE
Hopoll Ao Hx HEAHE EA Uk

TDRE AZAAAY A7AZV|e2 ddl A71FA o, A, FAlolEo] BeEd
< o JAE T3] 3 Mgd AVFE EAVieelth TDRE H7ANEE &
A, ANNEE AGdn B3 Y ¥3lE AR} AEA, BAIEE SA3A &
£ AXNE FAEY diFHoE HYANE YRS AT SAZA =
(cable tester)oll WA o] Qon] FHAo|EAF7|NA HAE AV|AE7F A uke]] o
A E e} AGHUAM dADeiH] zAe] Fgwshg AguiA FHY EEH/AF
7 Qe A A7 wAE ] Aol EAIFZE Medth AVANSZE Heste viAe
oy} &t AFFHAHA TH A olE(coaxial cable)E AWrHo g ALEStn] TDRAUZ =
Aol AF, A, AYFY HES A + U

TDRE 7|&9] AZW2ao) vls] A2 HX7F 431 Efoly FHFANSE dolg
F3o] 7+ EZ AAYAM AR HIE AF5Ho R FoAd ¢ o, Madwd
A9 R et W] F g FA & F dve FHel Aok 2y TDREMAIGZ & F
Ao} Eel WA A o] AYAH] AVE BE3] Ui PEU JdFolY o dis)
Me ddHoz Fatte die] Utk ZFAMAIS vlmsted TDRE =52 oz <l
3l jamming 7FsAde]l §1.2.™ multiplexing system-g ©|-&3}H Thg=2] A|FF HXH F
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Wy 4L AT A8 /A AFIEd vz FUhE F AS ALE 4dd. 53
durel FF FHAA LA AIUFY FHA AAHAE TDRE B¢ =
AE Ao E AHY FARY AFY AL AFE 2710 LRFe R
S ZFAY S Has F & AE AAAHYD VR gol §8F Aol
E HZ EETY Bokd A&7 A2E TDRY|¢Y Aw3sts He4e 7
otaty FF oA e TDR &S A st 2 EHo] Q.

21 AWEY A4S A% TDRAEH S 74

AR ZFAHS A% A|2¥E TDR AoJEAE 7|(cable tester)9} F 3= o] & (coaxial
cable)2 FAEHDY 1g 13 o] o AXd) Aol F7he] FE3F REL reference
crimpE WAL S o] HANXE A&SA ¢7] A 7I&AHH, AolBE A|FFo| HXA
o Zglolo] Fom A% WA AL HER YA wrEojol gt AolBo] A|F:T
of AX=W E OZHFEE AFFH AolE Alolg A&t

BAYTERY OPERATED.
TOR CABLE TESTER

LOCKING PROTECTIVE COVER

CRIMP 1IN cABLE
{AT LEAST ONE
CRiW® EVERY 3
TO & mi10 - 0 FT.)

EXPANSYE CEMENT GROUT
TREMIEZD INTO HOL.B

"1 ANHAY 538 A% TDRAAH S X5
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A7) ANBHI & TDR AJEAF7E ¢ 6 7kx /7 glen 18 2 25 sty
Tektronix 1502 293 1 2E Y S Holx itk A EAF 7= 18 2(b)st 2ol 3
Nax7ro] olF #e AYE WA I (ultra fast rise-time voltage step)E-& A%
L AlZIT AolRe WY So2 AF YWV Wyt BT X WIANZF =D
AN BT A BARIE HEorH, ¥AIAFE Aoldd HNEHUD AE e} FIHE
7o) wE wAlA S (reflection coefficient)?] W2 HolBAIYP7 2dZ LI I KA
o Agasel datAlEe AIZHaE ¢ AolBe WHAXNE FRY F don WA
o] WA AIZE Q wAbAGe BE, Zo], Avle WY 94X, FF, SAHEE AAIH

> ool L2

b

RECORDER

iy

KINGDIAL

@LLOSCOPE
|

(a) TEKTRONIX 1502 TDR CABLE TESTER

t=10us 1, is pulse rise time. 110-ps
t Y =~ 60us i ’ e
A = 225mV

) — .

1 T

>

(b) NOMINAL TIME DOMAIN WAVEFORM

PULSER I I *
%4
AEFLECTION
AMPUTUDE COEFRCIENT
— &
e

(c) OPERATING PRINCIPLE

23y 2 TDR FAlo|EA Y79 AFUe
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22 & 0]E Mgz 2§ TDR 53] W3t

TDR# FFAIEZ Avte] ¥ys e FXe ¥ 33 22 Aadoes A8
ot A EEA 7] (pulse generator)% ZH<t(voltage source; Vg(t)d 3 H 2 (source
impedance; Zg)2 B AHD, FEA 0|8 & TDRY EYIE], A 2AITE FHANE
o 9% AZDT TDRA Sotoe WAMIE s} AMAtso] AdADe] & e gl
712 =g Aolge dFd2(Zo)e AUV dATA(Zg)st YA B EE(Zo=Zg) 3}
= Qo WutHolth. FEAcLe) BL Ui JHVAZY} g Ao AN

Feed-thruj € d >| TDR
Step Gen. Sampler > ref plane
Rg=50 _;_ Ro=50
Vg (t) Vin(t) | ref.cable
o e}
unknown
TDR impedance

output port

‘ ! Sampling

Oscilloscope

1% 3 Coaxial TDRS] Al 4¥] Configuration

NEWANN FEANEE Aed NEr Vpe £ET HGEe] Aok Be A7
TD %3 %o £230W TDS Vpe thg o] Ead

_ _d
D = v, 1
V, = jﬁg @

o714 d=TDRe] EHIXEX FHAE E7AY A, =37 FollA P &% (3x10°
km/sec), k=FFA o] &9 Fohf & (relative dielectric constant)o]t}.

urof QlEE A, Zt 7t AolEe YuhA, Zo,st YA EH TDRASE $AH3] F450) vt
Atazy A EtA] etk ey, vhek Ztvl Zoot YABIA] ¥ MGzl YR}t vEA}
Hol AzdA7] wEko g sEoltt. vl A3 = TDRe EYEEE A7 2TDY] =3
sy AR ARARE FiE AolE YHRAMY HA ¥, Vin®),& A F Utk
Vin(t) AZEA71qA Yrte AGd A5 (step pulse)®} WAL Z o] Floln, Vin(t)e] &2
% A A Htime delay) . 2 RE FHAEY ¥ME FAFH HA), AolE €9 HHE 4
48 ¢ Uk
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T5AlE Aol €53 A ¥HEE 2UAY 54 dAB2 gE AolEE |47

5, ARG Agatdl g Loju C7F dAE A g= 29) ¥ 49 2o

of Wzl ¥stsl= TDRY A& =AY 4 QUvh Zt=Zod 7

7} glomz oMz 2330 Yehe TDRAZE WH7 fle $£¥4doz 1}

t>Zoo|H AF 9 ZF7t2 Jghun, Zt<ZoolW 21359 A g veldth wialb

ﬂ]—?(reﬂectlon coefficient; p)= RHAF]Z (reflected pulse; Vr)9} @4l % (incident pulse; Vi)
o Wz HoHuZ L Aoz Y 4 gt

v,
o= v )

H

ful
u
)
(L
12 o
N

vie ¢ mE 29 @%g M & oz pE ¢ EE £9 goz ®EI 4+ Ut
Transmission line ©]&¢d)] ¢3W pE Ao|By Mdde dudre T4z FIHH
(Mooijweer, 1971)

_ Zt_Zo
b= 742z, 4)
de % A4 =@ste] ztol tis) FYshu
Z = 2424 ®

B2, Zt=Zod 75 p=0 o]n, Ho]Eo] &3] HEE HFol )23 open circuitd
we p=+1, AojEo] Eo A BLHY short circuitd W= p=-10]c}.

Rt = oo rho = +1

Vin(t) Rt > Ro
J Rt = Ro rho = 0
T Vr Rt < Ro
Vi 7]‘
0 b ‘ Rt = 0 rho = -1
| I
0 TD Z%D —_ t

a9 4 AolE AgRe 3o wl@ TDR 3o W}
23 A olE WA 93 TDR 339 vz}
IR 712 2E AGE HAGAS(step voltage pulse)7} EZAo]Eo] HG=w Aol

AT Rzel Wske W7 YE ANAN DY ARE WA Aol R BE IW
2 g AN wAE Asse Ade 9 AYUse] FP= o} TDR Aol LAYl

Frio] BB R Uehdth $5A0EY B4 A9Yar) A8, dndas) gE A
olge] AAHW 1 FRAN HYAETY WAL WA ol G WAL AolR HAe
27 W, 4 e Wi, UEH 99 By, Aoy Fue FASH W Sol

=
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(b) E2A o] & 2] Inductancel} Capacitance2] ¥M3t2 <13 B-A%3H (Type II)

Type 1& S3A 08¢ Azo] hEHo|D Type I

sigstch. HelAM AFT F
o]l EAlE F Ut

SHEAR

TYPE 1I

L

-[- AC

ACxZg
2 XT(

VAW

a)

<

e)

1)

g’

h)

deformation
type

set-up

deformed
section

discontinuity
type

lumped-
circult

step-pulse
response

solution

finite rise-
time response

E5AEY Auol B
AR Aol e RdYs Fsete

EXTENSION
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MBI U WAV AN

Y 5 Type I3} Type II 3 9] wd 2 ukrlAlg



3. TDRe} o A|Z3HY 53 Ate
3.1 Mine in Jefferson County, Illinois

gt oz ghitoluy Awte X o] o2 3 AR ko] SUHJYS W W
e BEE7] A3 TDRE AMEE 4= Ut} Reference reflectiond Q7] 93] T4 o]
Ao g crimpE THE F AFF HAFn AWMEZ az9ue é_l*]?}‘:’r- Sl

o) ATeg 3 aHFEC fracturert A7IA FHA oL WYyt wAEEz o=

TDRE st W9le g 7EHAY ¥¥Y 2718 FHL & Ug. 2Y 6& A o]
2o 1% Aol TAs= F¢9 TDRUAMIEE Heln o} #AlojBo] Muuigle w
o Wb Z = &9 spikert WYEHUY Y spiked] Avie MewE ) =)o) nl¥ ok w

NS R R %%3}7] o]g] ¢ trough ZoFe] wIA}A &7} UEhgD Fo|Bo] olx o)
7}3}‘5 troughe] Zo|7} Zojzny. agel] Hole ups} o] Ao o vl s
Aoet: &4ds] #de] Huy AFHIF L g3 7Aoo whaldEze A flx

1
3k wol oy
= co?“% // /

SIGNAL DURING THE TEST

CABLE TERMINATION
FINAL SIGNAL ) FAILED IN TENSION

g

a) EXTENSION FAILURE SIGNAL

AR

SIGNAL DURING THE TEST

70 mp FREFLECTION
COEFFICIENT CABLE TERMINATION

FAILED IN SHEAR

FINAL SIGNAL

b) SHEAR FAILURE SIGNAL
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Kawamura$(1994)2 vwl= de]icolFol] AXE 27 @Y MeFs AFE sl
A8l 3 AFF FHEANES A B HIAY HAF AFES BUHP}AT
ol ©#3e #d m’9 panel AAE FHol ABAH MME Foz V&YstE longwall
wrao]7] wWEol o] HREH FEFHE RELS FAE 7 Hol FARI wE AT
el ¥tEdA +3 9 FAE ARAble s Agse ARxgoz xHHe e
Srsith 1Y 78 paneld] o] Ax® TDRZHEE =X A3 E AAsH =70 2 =
AA3 483 vwd Aoltk. =X P panelE 1829m x 1524.0me] WO 2 A FHA
220m A 3}el] ZA5l0y Zo] 208.6me] FEHAC|ES 6.1m A9 crimpE HEO] M X 3}Y
t}. Panel®] =ta}o] TDREFA ol HA X =& w714 60mm o]|ste] 3&}7} Ay
g oy =2ge] FHHE T8 30m A IS WEE AFHsF] F&53) FIHEA
th g oFtd o] Y-S T3 125m FP3H-S wW) A3} 3B51mo A FEH
olEo] A} L3P sy wAlAFE Alzto] Aol wel A% 7}
TS & 5 Utk 1" 82 FFAIENA 48m HojF 2o HAXEH FAAAZ 4G uo]
B S TDRAZ ¢ vlwgh Zloltth o] 2o o3 AHAMAIY U2 HE A4 Ddd
Hol & Aol¢t TDRREHAMAIG 9 W7t WAste ZHolrl viwd & AdAFgE & F+ Uk
agy FF5AlES Zoj7l 100m ol FdAe Az ZHE AU Sg=rt DolA Ay
Hog QAgHFol AN ALY o gel v Aoz wudHT

DISTANCE TO THE PANEL FACE, m
&0 \l

o DEPTH,m
i
HE®
Y

I

180 {77

Vol
[
X "
UM(TED SYSTEM RESOLUTION
T
. [
' )

- acs ' T T T

|

a9 7 A Ad W& TDRAE W3} (Kawamura, 1994)
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INCLINOMETER TDR CABLE T-401

m

HORIZONTAL DISPLACEMENT, m
0.2 0 02 o4 0.8 0.8 Be
L | T 7 T T7 1 i

DEPTH,

T5T oA
) . SLTST
y :::t: SILTSTONE A
SANDSTONE /
SHALE/SKLTSTONE FACE
SANDSTONE POSTION
...... m

=] shTSTONE

UMESTONE
~|  SHALE, COAL

“Z7] SILTSTONE, COAL
| SHALE

°{ swkisTone

u[E

maoe{  COAL, CLAYSTONE.
"] SHALE

3 ewvstone e

"] SHALE

=]  SILTSTONE, SHALE
2 UMESTONE, SHALE o ’ o
COAL, CLAYSTONE ° A

LIMESTONE o

o
FORMATION
'

ITED SYSTEM RESOLUTIO

Jum

=77 siwsTone

MINING DIRECTION
-—

POSITION — 'é'
m}

-17.4

HERRIN COAL

1% 8 ZBAMAISY TDRAZ S ¥lmw  (Kuwamura, 1994)

7

e

32 79 uAE] A #HBeo ¥y
3.21 TDR A|2d"9] A
3211 B&F ol B9 Mx

Z A7 ASANAN 249 Aol NEF S2AEE AYS F AvE B
€2 azheEdte Aolgg ANFAT Ao =EE FHA0lEe T2 low-loss AAH
°leg we} £7)%(multiplexer box)% AZHD Er)3e AT g we] mojo) HxP Ao
SAR7I2 AFEn. Aoldd BPEAL M2 ol AL 2 9 P 106 Ve 3,
TEAClEC] AN 329 AXNE aY 118 go. Fgo) AXd AolBe 2% 2 AU
= 13 23, F5A0l8 % ddAlEY Pole ® 29 o)
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®1 R Axd s5AEY AL

AlFFell AXE Aols AAA ol &
2y P3-75-875CA rdd F1160BEF (RG-11)
y=x AH 4.93 mm =4 273 1.63 mm
HAAA 973 20.24 mm HAA 973 7.11 mm
A 97 2223 mm foil shield 2}7 7.29 mm
Ax A F74 0.99 mm Jacket €7 10.03 mm
Capacitance 50+3.0 nf/km Jacket 7 1.07 mm
Impedance 75+2 ohms Impedance 75 ohms
qg&= 87 % Ad&n 85 %
# 2 TDR HX9A  AolE Hol
ID TDR1 TDR2 TDR3
A 2] 9 A A={ 244 201 EA2w
Agkol] jH T o]E (875CA) 50.0 m 720 m 70.0 m
SEAolE A - multiplexer (RG11) 144 m 1285 m 230.0 m
multiplexer - #A o] &A1& 7] (RG11) 3.0 m 30 m 30 m
F AlolE Aol 67.4 m 2035 m 303.0 m

3.2.1.2 TDRA] 2 ¢

Zgke] vl g 3R FEA0)EL multiplexerE E3] BT m Hojo] Mz AHolEA
A719t datalogger2 AZA =] glom o]E& storage moduled} Ewlo] Ha:x o] glth o
Aage W72 FAFIEg A4y dZ2H dn 2de AdHT dFHe YA=Ho)
7bsstth & 3& 3AteE] AR X" TDREUHE Au)e] Aot AR Ao AFHE &
S T datalogger ZHE-& ¥ L2 WL HU7]% &3 Storage moduled] AAH o
o} E 1 ~ 2¢o| A HFwreth Dataloggerd]= PC08E softwareQl EDLOGE =4
zzado] WigEe Slo] PR AlZke] HW TDRE #FAA w3z s 2Hsn
AE A5 gAY AFE ulH o] storage moduled] AAE T PC208E =2 1en w2
o] 83 dlo]EH o] 4 W& PC208E Support Software Instructional Manualel] %343
B Stk

i o v



3 A dFo) 4@ TDRTE #Ruje &%

] g 45
Aol EAIH 7 AolEe WwaaE =23
communication interface [ o] &&|AE 2] Az dataloggero) A&

power control module [FHo]& 235 7]9] power on/off

Aol Bl 2B on/off 2 ¥AAEY 2He 9

rol

datal
aralogger support software®] W&, A/D converter
storage module S4"E WIS Agete X
zd Holel/2aae) dA Falouy 54
multiplexer QAL AolBe 1ol Aol A@rz &4

TDRE A7)/AAF% opold Az Ausio] AWBs polo) Jgmos 31%54
ot ofxlE cﬂol Hel 274, £3, #4314 5 e 2¥o| £50z 44N g
AAZ 544 AwERe A5} vle) gARel} AH/BH £ug YA & Aloua
SEEIEEES mx]-csm A% BY 5 AU $YY ¢ ATk F Te Y9I 4§
Z45E TORN2WL &S Ao 343 Wslsh wdse 498 24 442 + 9o
2719 A%2AE BAY ¢ gon Aol YA U A% 23 Ao 4 )
A7 e WEol e WAUS R A Gulsl ARE AGadle] Vo mepy
29839 AFE 4 TE 1402 BRen WAZHez dolHE FUE 4 gE
A58 Alzdel B5Holzt wUEt 1Y 125 AW 9 T4 =AHT Utk
TDR Enclosure Modem
TDR Pulser with

| e e

5@ [ §

R =

l Power Supply l

RS232 Cable

Muttplexer | (evel1

¥ 12 3AME] @3] dx® TDRAAH Y FAE

Computer




322 249 TDRA 59 34

PC208E¢] DataCollection w72 #8739 storage moduled)| A 49 dHeolge ¥ 3.22
o o] AT, HolHE 12709 leading parameters ¥} AolB2RE =HF 251749
wAlAl 5 2 o] F o] Xttt Leading parametere
A 249 Az FEHoR HEY 5 %l parameterE ©|t}. Leading parameter]
g g ® 251709 HlolHE AolBAHIe) eHEAaT vrehd 17] windows] WA}
AEole, ghop Hol el ol Wol WAAEE oA windowR ol

ol
21

A 137 e Holg 822 windowHTHE HA T

Parameters Data

108,1993,76,1450,28.38,13.2,22.7,1,37.5,.01,50,53264, | 4064,4074,4122,4017,

4112,4078,4115,4060,4189,4113,4130,4132,4094,4094,4075,4116,4068,4101,
4039,4062,4110,4029,4077,4148,4099,4181,4169,4183,4119,4218,4158,4193,
4165,4179,4151,4160,4173,4110,4174,4182,4179,4165,4157,4163,4161,4171,
4192,4165,4167,4145,4244,4135,4139,4149,4158,4161,4157,4219,4113,4200,
4223,4237,4175,4237,4196,4237,4219,4209,4178,4154,4164,4161,4122,4068,
4133,4099,4100,4129,4189,4124,4176,4175,4174,4080,4153,4122,4128,4004,
4107,4114,4140,4125,4139,4158,4166,4188,4178,4179,4206,4210,4146,4148,
4122,4085,4140,4162,4074,4161,4145,4178,4151,4286,4167,4210,4243,4218,
4238,4244,4254,4213,4240,4177,4191,4166,4125,4174,4160,4168,4180,4211,
4235,4192,4275,4222,4255,4242,4212,4240,4228,4282,4205,4238,4168,4184,
4183,4191,4167,4220,4223,4202,4254,4252,4197,4298,4251,4243,4212,4179,
4152,4183,4189,4082,4167,4140,4180,4173,4260,4200,4209,4185,4198,4209,
4287,4272,4270,4228,4233,4237,4206,4219,4233,4182,4192,4208,4251,4125,
4216,4203,4195,4273,4249,4281,4206,4278,4171,4225,4183,4154,4181,4105,
4169,4189,4169,4180,4148,4229,4195,4276,4191,4189,4251,4214,4273,4176,
4264,4178,4186,4153,4154,4168,4150,4170,4159,4206,4222,4204,4233,4277,
4260,4258,4255,4269,4263,4284,4254,4278,4196,4223,4226,4278,4179,4283,
4274,4294,4286,42776,4252,4246,4329,4267,4309

24 12709 dolEE 2&a g windowe]

Parameter Meaning Parameter Meaning

108 Channel ID number | 22.7 module temperature
(<)

1993 Julian year 1 window number

76 Julian day 375 cursor distance (m)

1450 hour-minutes 01 distance between
points {m)

28.38 seconds 50 gain {mp)

13.2 battery voltage 53264 offset

Following the above 12 data keys are the 251 waveform data numbers

19 13 TDRulolE 9] % U leading parameter settings




39 1394 &PA e 2~5H A leading parameterd] ¥ A|H T Julian day= 19 19%
B THE 25, ALE 0ARE FHE B 2o 6~7¥ parameterS @ge] 43 H
FZMN 2" FFEHE AFAYY voltagest @2 Lxolt). 8HH) parameter?! window
number= SHE HOlH £Fo] 1WA windowe &3¢ @ttt 9 parameters]
cursor distance= # °]&¢] 37.5m 2| o] windowd|X ZAE dlolE 9] A zHo) sf2ite
25t 10¥ parameter= 25171¢] WALAE Hlo]BE 0.0lm HHoZ 2§ AL w3l
. metd window 1A EZFsE AolB9 Zole 25mYL ¥ £ gon 1M
window= #Alo]lE 37.5m~40.0m A H oMol HAlAE dHolHE =33 AYL & 4 ok
228 23 windowd A= AolE 40.0m~425m Y] WAL E AT FHolm 8}
9% parametere Z}Zt 29} 40.00] 8 Ao|t}. 11¥ parametert HHAIANZE T A|EIE y39]
resolutiong AA3E o2 FojA dHolg EE2ME y& 1710] 50 mrhod] 23S ¢
g Ath 129 parameter= offsetZ o] dlojglo Tls) Fojok 2517) HolEje) Hgro] A
AAY dolH e AgA dme HZHE A% Wolth F, A WA AT 40649 He
4064+53264=573280] t}.

3)4+ 4 dlo]Bl= NUTSA(Northwestern University TDR Signature Analysis) X213 2.0
WA Z sj4¥ch o] TzaWL Huang® Dowding(1994)s] 4H|5 AL&¥o] A7) 5ol
Aov Fd 7152 TDRAUE Y display, Al7tell W& WHAMAISo] W38}, WAl o] uy 9
2 Rl Foltk. 19 14v FAE TDRAZE NUTSAsIHA #E3 Aoz =77}
08 F AZE Hlwate] Ao F4-8 AMee #$A4S Holm

i

CUASHH Cursor Gpeed 1T 1 €sc=Exit Lursor
»=Nove Right 1t=lip Onc Sraph PageUp=Increcase Speed Ctrl«D=Vicuy DIffInfo
v=NMnve Left 1=Doun e Gcaph PaygreDown=Decrease Sperd CtrlsS:sSave DIFF hifo

Uscale 20.000{ . .. .Thu May 16 13:37:24 1990. .. .. . |....... .. . . .. . .7
Hscale 0.360

Tindex (]

findex 0

Bindex 0

Sdist 20.000

Edist . 39.000

FPeakLoc 30.120F . Thu May 19 13:46:47 1990
Amplitu  -15.@80;

PUidth

Rifr —n

Zoon

Brite

29 14 NUTSAG) 9@ whatalze) &4



323 A& DATA &4
3231 =74 & (TDR1)
FEAClES WAY %63 11Y olFRE 2HE 3L 17 159 2oH 3, Y=

DATAE W4 A=z JYENT Adte 29 163 2ot £3 882X Axd o3 v
7 AT Aoz dAEHe NFe ® 49 JEY Yk

TDR1 waveforms

WAYCR POMEIRATIAG

<8/0x/i0
1&/va/T0
we/en/00
/4 /0
L8/CE/ %R
ca/Tr /80
za/00/L0
wANAATE TSP

¥ 15 TDR1 A% 9 717+ w3}

Cable TDR1
Reflections at Various Depths
40
I

a5 ! e SN Q
0 A DA
€30, /
E /
g VA
2% 7
c
g 20 Pa
= L \—9 k-l
51s 7 - A
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