
BELL SYSTEM PRACTICES 
Plant Series 

OPF:N-wlf£ niPEDAJ:CE, ATTf:I.'!JA':'iO!i, ?PASE 
OBC, 1Co4, 1:!:8, l65·1lil Copper-steel (40%)•12" Spacir.g - S aDd P 

080-!1:1.1 Side 

Impedance Attenuation Phase Shift 
Freq. R X Z .tng1e oc: db/mi ~ B 

200 1554 1385 2081 41.1 .om .122 .o158 .oo5o 
00 1380 l~tl 176")_ 3tl.5_ .Olbl! • l46 ,019· .0063 
oo 1068 8C6 l33tl 37 .o .0205 .179 .o2n .OOB6 

t-7.1 ~oo~1 r.ts;u5~9 +-''~u;l+-.zr.99,..;;1>rl-~3u~ .• 'f.3--ir:·~u;l~no:''+'..m 22!:2rlr'motur-t6-'-.oi'ioiniir.:3?rl9 1 00 7tl5 367 tl67 25.1 .0210 ,£LIJ .0594 .0189 

3000 n5 204 744 15.9 .oJ ~ ,270 .lU90 .u347 
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AT&TCo Standard 

104-1111 Side l 04-U:I.l Phantom 

Freq. R 

200 1169 
300 1015 
500 60 

1000 rJ6 
1500 97 
2000 )61 
2500 6n. 
3000 6()6 

Freq. R 

200 991 
300 !65 
!>OU j2 

1000 r4 
1500 1 
200C l2 
§.00 7 
3000 tJ4 

Freq. R 

200 793 
300 
500 

1000 
1500 
£UUU _®l_ 
2500 _598 
3000 ~97 

Impedance Attenuation Pha.se Shift Illp!dance Attenuation Phase Shi!t 
I z !Angle oc: db/mi ~ B Freq. R I z IA~e o<." ,o.D,tm II jj -
88 1546 39.7 .01Q .0914 .0134 .00 l3 200 676 540 865 38.6 .0092 .0800 .0120 .00]8 m 1276 37.2 .012 .1090 .0172 ,CXJ!:s 300 iB5 423 722 J>•Y ,U.LQY ,QY45 ,O.L411 ·UU4 i50 1021 2.6 .01 • 270 .023 .00 '6 500 01 294 )81 JU-4 .012!:> • l"J51U .02.1.0 ,00() 
2B B06 2 .o .01 .1520 .o 0 .01 ~B 1000 0 ln. 72 zl.z ,0146 ,LZ70 . ltiO .o: 

233 732_ lB, .01 7 ._1620 ,056< .01 1500 2 120 9 L5o ·Sl~l!_ . iiJ; .~_: ol£()_ .OJ 
181 70!? 14. oOl!IJ .L660 ,7) .0233 2000 92 4 12. ._()1~9 . itj()_ . '!_()_ .o: 
146 687 12. .0198 .1720 .0900 .0267 2500 0 75 7 10.11 .0162 .1 u.o .01180 .o: 
l24 677 10.6 .0200 .1740 .1070 .0341 3000 >8 63 3 B. ,_U.LOJ .1,.20 .L050 .0]34 

128-ltU Side 123-ltl.l Phantom 
Impedance Attenuation !'base Shift Impedance Attenuation !'base Shitt 
I z f!ng1e oC db/mi /1 B Freq, R X z Angle ex: db/mi /1 B 

p;9 1248 37.h .008h .om .0115 .00]7 200 70 412 70 .35.9 .007) .06 0 .0100 .oo 2 
)65 10n_ 33.1 .009B .0055 .o iB .00 7 .300 05 315 59 ]2.0 .OOB] . ~5 • 135 .oo 
~05 855 26.] .0112 .0972 .02] 5 oO'.l66 

L~ LJiloU_ .u1zy_ ,ll;lU . '9 ..Qg~ rli~ ~7 21) 49 25.5 .0094 .()5. 0 .0200 .oo 
0 L9 a 16.;l . uo .w. , IJCil .u: 

163 6n. 14.0 .0136 .1180 .~ 2 .0176 100 00 83 09 11.7 .0111 .09 iO .0530 .01 
l25 654 .0 ,OlJB .l2UO .u· .4 .0227 

102 645 9.1 .o 0 .1220 ,Ol 14 .0282 
tl6 640 7.7 .011(3 .1240 .1060 .o])B 

~ l96 63 iOl 5/oO .OJ .3 .09!l0 .0700 .o2; 
394 51 97 7.4 ,OJ l4 .0990 .0!170 .027 

~ )92 4J 394 6oJ .0115 .1000 ,1.040 ,OJ] 

165-llil Side 165-ltU Phantoa 
lllp!dance Attenuation Phase Shift Iml:ledanae Attenuation Phase Shift 
X z ~· oC db/mi /1 B Freq. R X z Angle ex: 1 dtVm ,8 B 

542 961 34.4 .0062 .0536 .0098 .00]1 200 47h 285 553 ]1.0 .0052 .0160 .0090 ,()( 
95 112!:> 211.6 ·0\ltl! ·05li'9 .uu: oOU4U 300 4W ZlO 4111 <!!;>. .ou . 10 .o 15 ,()( 

261 70':> 21.7 .007 .0665 .019 • 0062 500 401 lj6 ~3 111. .oc .o .01 tlO . 
143 6]1 13.1 .OOBI .0729 .036 • 0115 1000 3tl3 rJ 0 10. .oc . 0 .o 0 . 
99 613 9.3 .ooB· • 17 .us: .Q_169 1500 379 0 3 7. .oo ,()( )() .0520 .01 
75 bOb 7.1 .0051 . . .0224 ~ J77 l8 3 _2. .ou·, .OC LU .00510 .uz; 
~1 60l._ 5.6 .OQ9C . .oo· ~78 _2500 )76 1 3 _4• .OUi .~0 .Otlou .0271 
~ 599 ~-9 .cJ09l • 7 .H~O .0])4 3000 375 26 37 4.0 ,007J -~0 .1030 .0]2 

Notea All reactances are negaUn. .tnglee are in degrees and negatift. Values baaed on dr7 
weatller, aYer&ge temperature conditiom~o 

,IJ • Phase ahitt in radima per circuit m1le • 
2 B • Phase ahitt. in cycles per c1rcu1t lllil.e, out and back • ~ 
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