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. Shielding failure rate

2. Shielding failure flashover rate
3 _ Back flashover rate

4. Lighting surge flashover rate

5. Switching surge flashover rate
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B-498 Zinc Coated Steel (Galvanized) Core Wire for Aluminum Conductors. Steel

Reinforced (ACSR)

B-500 Zinc Coated and Aluminum Coated Stranded Steel Core for Aluminum
Conductors. Steel Reinforced (ACSR)

:ACAR  solo
B-230 Aluminum Wire. 1350-H19 for Electrical Purposes

B-398 Aluminum Alloy 6201-T81 for Electrical Purposes

B-524 Concentric-Lay-Stranded Aluminum Conductors. Aluminum Alloy Reinforced

 (opiwod)] fU] 5ol

B-398 Aluminum Alloy 6201-T81 Wire for Electrical Purposes

B-399 Concentric-Lay-Stranded 6201 T81 Aluminum Alloy Conductors

:ACSRIAW , cals

B-230 Aluminum Wire. 1350-H19 for Electrical Purposes

B-502 Aluminum-Clad Steel Core Wire for Aluminum Conductors: Aluminum-Clad

Steel Reinforced

B-549 Aluminum Conductors Concentric-Lay-Stranded Aluminum-Clad Steel

Reinforced (ACSR/AW)

N

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA olo et dngs gu)b 9y oRidgy

:AAC  ool»
B-230 Aluminum Wire. 1350-H119 for Electrical Purposes

B-231 Aluminum Conductors: Concentric-Lay-Stranded

B-400 Compact Round Concentric-Lay-Stranded Aluminum 1350 Conductors

AY

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

bohs o OG0 yg0 Jolge pluw 1 Cuwgm

2o pBaip-1-2
OBy Bl e 9y JUSI bglad )3 disl 5950 9 (oalaB dbm] )3 Fge Jalos Sl (o 5 2l (B
oy @ b 36 g Lablons s b 55 56 b 55y oS Ul olory) el (Lnoyia ible pebaw inlS) 395
3 g oblp s — Y gl VY Uil b ) s 4 lgee calarly ol )3 g oo gy Jli boglas
OIS by LS )3 A0l (Dol (i 9 3l ey sl D905 o)Ll Sl BT gl S VY bglas
3905 Bl b3 sl izs b iolia 51 493 |y pame SaY] i 45 35,5
laclule 4l
asl ) audls
sl (2l
ailsag) 5l (S acdl>
295 2o iz Sl 98 JUl s 490 )3 Lol ol pAlolin] e Mol 3)lge (S5 53 425

e anlgs 3L 5oml Jsexe 6l ppne b duglio ;> Jlisl s lyabl

ook 9 dL-Y->
298 sLaaSid gaw )3 39290 )b Lol bl oo Joims g8 JU] bolad ys pled )3 3b (9 425
o OlgS e ol a8 Bl e jidi b (B9 Jlts] e glacusdse b sl (S )3 & s LS
D903 )Ll b3 3blie 4 2)lg0
lnogS (ol Jllas
25L 3ble
b csla Yy

Bl Ay

M

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

sbace Lok Jlo @lajg 5l sl 2 & cunl (bl j1 (S5 gy & Jodte 4ot (Jle plgis @
P aib e LS ol g cue g ddlaio pl (Sle plod (3 aST G porie la pl Lol yly 5959 YL
dacoola p 1y (oob; Bl 5 eolys conl (Son o Cule, pas or 33,5 a9 SIS ) 4 b e L)
36 (sladl; loyip bl cobld (als bons o wles Juoo 908 Jil bghas glinl plo b g g
Sl W53 0gu (nl bl o catls aalsi oot |y (mess 5 ()0t sloaiujn (2l 5 (3 alab |
Slogl gl bgiw L oz sli] co 55 sz (e 561 a0lgioo olish 5 5k il cogllas (50 slocS
4zl ol yos 1y aoligS” JUasl 595 Cpmiomod o gl o )50 aots )3 g Lablxe paw g aeoola ;5 SlKe clilog
ot 51 48wl 13505 50l b wdolie a3 | 1958 5,5 JUi5) bghas 51 (sl Jolo ol (195 b 23l
Ope g RSl 4 i g yadgr 4 (y9)3 g jlgnl — Siteg il lgghS VY g5 Jlsl bglas 4 g5
g0 0Ll 35 — b oS Fr e Jlanl Lot

03901 Gble-Y-5
Al Gials bglas 5 Slas 2 1y prne (S3901 2m BT 3,050 (g)lbn )3 lgiien yomme STl 5 2o |y
53501 s o8 st ol L 5l 055 blie dal3Sas inio 3blis (ol (ol b blis
0,1 YLl g Lingz yy elsbloce mpns ool 55 5355 41 gi e Lo (59901 sgus U 51 il o VU
o)Ll e 2)lge 4 lgiiom wigas lgis as Lol )l (St iliseo Jolge & 039)] Gblio (ssispomnds 43,5 3500
g0
ko (39 b bl
ezl 5 balyd Jolge
S o b ko
o355 Mol bl Lo l5 o
boble 5 b psS
Conl 23 Lol bl gos yuma 90 JUI bglad prume JS 51 Bblio 49501 Bl (Sl 3]0 (5l )3 42,
33,5 #18 olio ) 692 b B> & e yon ool by ISKYI i 33,5 3 (ol s o155
et Bl g Y+ Jlisl Lokas 5 ol o 42 byt lpols oo Jih bglas | oo Al o)

A

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA olo et dngs gu)b 9y oRidgy

slegliwl )> dgate JUESI bobas 5l (63105 5 joedy 41 (955 Cgokes VY'+ JUil kb (imes 5 (olie

ol a8l 2lS Tl oy iyt a0l (o9 5155 85 3 561, liiss 5 ol oyn iy

SldsS Gblio-F->
CoblB ialS gaemme )3 a5 Lgd oo 0yble jlad alise LY 4 gy Jnl balad o SliwasS” bl jo
Sl olyed 4 1y (Slses g ()l po e slaab e Gl g Sy luebl
2 sgw LT aes )3 g aidl o (clon,iud il ()l aiinn oy il s SliwasS sble ,d a5 Lelge
33,5 oo 0,81 L 1 390 a2 &0 Mo 5 il oo ogline el 51 S
25 ke Bl
)-:ié)-? stboﬁf L;L:od;ob
A5 sl
SB g S o3y Jloinl b oS slaaisly
yedleas bl
Gros slroyd
daclo 205 p sl iols8l

4¥a50 1



Couy g kst (pimgs 098 S Lialys | PTQPNII/TI ojgy 55

WA= oo e : 45 gy 955 gy

Oyl 2led g L,ai &b lw 10 Cuwgm

725 T A &S Wlokd o (sabaing 42U oz 4 olpl lsm g Ol Bble gy ljg 2 kil llae
il e
Qs (5gh adlaie

s R
] b g wiha

)

4+ FA5



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy 955 gy

25 slse s DT G jlez Gble (1 L1050 Lt 2

(olr! o ag Mot y)

OV LR L ¢ 5t .
: I L gy e
kg,fm -fﬂwm'll"‘b Sl 2B Lh e Er
mim
= . = AT = ¥
rale-) B gl 3, Tkt
' - - NESC-LIG .
N [reten HT PRER
- fa(1r) - . s ol s Jolaze
- rr(r) 1 -a oLy o
- fafira) - e el e Sl ekl Job U
3 -\Il._’- A JJTJJL
- rr(r.) M- . -2 Ll I 1 P ‘_,J,LJ'L. Jslaze
UL K. R P -
JLJJJLJJEQ,J.,JL_. -
_ _ _ Yo EDS L/, -
- - - -8 2yl ey Jilas
_ - - Be—dd ® e L A
- va(r.) v =14 Jaw gz 2Ly £ N
yra wA(re) 1 =1 NESC—MEDIUM PRI |
- £o1ae) - 14 aat sl g Jolazs :
- - - - sy ()b s
- - & -& o e 3 e S ke Jolazale Sk L
B adpe= s I;Jr_if"l__.
= T'@('fl-} h k] =i = ‘j}ln;.n ijJL'JL‘ JJl‘z“p‘Fl
R R I Y )
_,i,a._i‘,ln_};t'.h;”;,_ﬂ__. -
- - = e EDS L.l ___=
- - - =-r. sl ar s Jiles
| - - Fa—d- T T L) KPS |

oliv e plal Lo 5 el el atle 4 puis ol gl 51X OL 40 8 gleo @

RTERR LI

ay

A-¥a5 )



Gy g bad 1 Ldmg}y 09)5

WA ol e

P &b

o Gitlys / PTQPNTI/TI oy 35

PIREILATYY

s——28 ol s OT &l e bl ol o150 Lt s

(ol s wg ST 2)

ey laie | L o ) - :
‘ NV ety S50 gy Gl
Kg/m  u/sikg/mmfFs e s
min
- 5 L=] —F. :
v (T’Iﬁ) ‘L""J"‘":'L' J)I.J..'.LL..-I
AL w,A(¥-) W, -¥. NESC-HEAVY PR
_ £.(1..) - 14 Las sl i Jole
_ - [ -8 FY P &~ (¥)e g |
» 1
- - et d -d R PN ELPER T P .
LSJ"SJL!
- 1h-» - Dol Jab L Jolaze &
Te (va) ;_.k:—-'fl—i_,-‘-ingﬂfgf:-g - H
For i b PR R EL L
- - - 1A EDS L, =
- - - -ra Syl ey Jilas
- . - Fa=-F- N e TS Ly AP
- r.(\-‘é} e =Y. -L-"J-:-" "'L.'J @ JJ1JJ1.Z'_~[
- 15)1-\;)‘-.'
- Fa1es) = 18 Lassl . Jolaza
_ - Fo—p. W -3 i = .
- - w—i-“ — A
- - e B s T ] I ()
Ler JL.'
- 'r'-l:'ra} Fems =T . JJL.';" L!Jﬁ'LJt." JJLI.;‘_’.F
a\__-r._i}f__._]; -"L'jt-_‘ - )
,L_.!-.i__.i-).:lt'-._»u,J_.)'L_. -
- - - \é EDS L, 2
- - - —-r. Syl 4y Jilas
- - - r. ol am s 1Slus

Femm siePdes—tess Ly an.,- __',| i'l.-'a:-_',fli

ramm g TeeemTde

Frmm s Fhes=Feus

AN s FeremEles

4+ FA5

Foomum s lbee=TFeee L,» C-L_' _';! Em-?l -

¥4 MM ie YeremFhar

ay



Com g bad 1 img3 09,5 S Sialys / PTQPNLI/TL 639y o5

WA= oo e : 45 gy gy oKdmgh

gy JWSI bolad Ldlow paw 9 (600  Silo OlanYle 19 Cowgn

o SeS Slogad (58,5 41y g, JLil byls (oale ol (gl Al o (tass S g0
90390 Jlanl bd oola o 0liiS puni Jole  (SlSe Sluwlowe oS aily 3959 55 (605 d)lge S AL 0
50303 515 byl 3590 o (SeilSla Llod 1T (S s ) cabin (gl sl ] o 0)lg0 e
el ol flaie @ 15T wil (6,58 )b caliseo Laylyd )3 03y (slag s (coSolox s ol 13 45 Sy90
bylad 4y bosye (Silsto Clwbre wiled (o0 Sl ) (ymlio (3l ©jgo ol jo 3 5 485 Hlas
Pl 48 ol oy b o G e g (3la (ST (o0l 3l slag s ol g JlaDl olse
50392 phe ol 95 L5l g g bgye Slusle ) Lol )59 g GRiS (lise g (Sl a5l ks (oola
D) sl soke Jolo 03litnl 3)50 (sloy gl iiod £95 9 gy (i Abold (yuyd (pimen

58 Sl sl Sla gw (ol (Sl Slasiie (cw)p o9l cuslie bl maw S sl
Gilisee 3blin , o3la (glyy oand Lol Laylyd s Yane Lidls puw (gl 6y 5,4 Ll T Jamy
Sl sl p3¥ (8L ol s o (gl e lisebl Cole) yogMe oS Cglds cpl b LSl oo ISk
IS IS5k el (58 53 5 ol Lawg 3 (3lng Ladlone a1 Sl 3)90 il ayliy Slga alolé
LS 48 15,8 e (ED.S ) (gole Lyl 3 56 s il duoys 8e b Ax |y bl s 25 Yoanossid
Aliog Lo oola oy cowlio cbles aygly uily 1adlbrog (6ol pmw cpo jbre oul Juolgd cole,y Jdu
bl oo Singll

@ls balyd )3 Bdlowe mew S (il b gl Lo )3 Ladlons s 5 (93l (g alols ]38 4l
Cllo y )3 g syl oo s (68 SV s 3 1y ilhy LS e el doles Lawgs (E. D. S )
coley Las w0l gl Lawg 3 alols ol ) oon 45 ol o 218 S8 1 1y Lblono s 51 6 s el
g

SerSIl caglis (yuly chablore o Bl (Sl 53 45 013 )5 odaliie 00l ploxil (gla ) 4 d257 L
S s ygr30 sl kb il 45 Ll 51 Lol bl 16 s sl (255 (oS b Lablona b Cagllan oS
o) an g (b 5l 3905 sl 1y (5508 haB b Ladloxe s il Canglio ialST b 45T Canl yig 39800
o1y sy o colbs Jlade s (g 0392 yim poo (310 oo (59 2 9 B S5l 8 Canl (55900 s
d9-s0 St 50 Wil 59y o Sl ol Sl 3 ol lagsle (pas 25 e 4y a8 Jb ol o

a¥

4+ FA5



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

bl b glagols oo b auslie 3 (YT (> b Sl Ll waw > (med 439500 0 ) 5395 9
sladle Ly g (ogiesll Gindgy L 0353 claole 5l jghaie cnl (sl 23k (o yntie (S9le Canglie
Ll oo 3l 3 (stano 3loliog b)d JUS) 039l (3blie 13 395 so odlisiol o5 Cuslitl b 63V 5h posivegl]
5 LaplSig0 (S35 )3 9 395 e 03ail Wit pslio (53,95 JUB 1 a5 wainegl] SS9, L 03lgllS 5V g8
Coliil Ly (ACSR) (pogiinegll (sl i) shl> 457 (olamas 31 o8 Cuoglio (52315 Cupr (558 5Lid sy
Do o 03wl A D

Dy oo odlatwl gy0 JWSl bglas (5 Slaa Ladlre puw caa bd cla ool (g5a0 len 5l el o) o
Ldlote maw (sl 92 ()b 5l Sy | jieS hle joue Bdlote s I Cunne)¥ 457 by lade |5
ol i o] A0tS 5 e lSelg 039 1S lagale 35 Sl 93V 58 (gjhe (59 29 oS S

poreogl] (5S9) L 03lglS o L g ond il (slamns 51 (2lgn Lablone o g 5503 (slygtS >
Caol 48,5 51,8 oolaiwl 3 )50 bglad jl (golaxi (gl 5 Lo yauiS 10 ) D odliiu!

0

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

By S JWSl bghs o > 15 Cuwgu

B2 S8 @9 9 JUsl bolad 4 by po iyl
Sr o s bolad Jsb )3 b 4l jS1e (g laily (88 cunl (s i s joone
O3 9y 2 @59 9 JUEl 2lga bolad Jobo 55 (e 5l sl ()lgi 1 a3 prana
s 1 )lgigd cal 3l Sapm (o & ol 4y Jato 9 bad e ()b 0 Cel Jlgi 90 ) 20 >
D90 (el (B
ol 4 Jate S a0 o b g Cusl Jlgi 931 ¥ a2 ) o>
8l YL g Sy ylie S S sl o cunl (oglas ¢ 658 5Lid (e Lol
dlse g 3 Gl eSSy s & cuwl (bolad : Cins LS plga bolas

e

— — . m— - owE W e o 0 W R = dew e

hi-;,:u
fade s

w TR
2lop bobs o o :(V-;) S

iy Slan dgan (oLl b 0390500 5l )5 53 By ($9 sB) lgd bolas 2>
D9d e (e 325 Tr8 A g el 420 93 & Wy 4 s (VYFV/VL/A)

o Byl y 2 e WLl ecdgVeee e BV ee e Uy (50 69585 2o ol G 42> oo~

ool kb jgome I i) alold 4y B jn 33 93 42)3 > ()1 > g 039 Lad

b yewe Byboyn 3 yio ) plp Sy TV e Sy 3 5 52 59568 (2l bobd S 42> s -

asls Lad joe 1 e VY GB)bo ya 53 93 42> o (21800 5 0392

bs e Byl yn p3 e W ply g PV SWy iod) 0 90 2l bolad S 2y >~

ool bt joa | e Ve alold 4y Byl ja 3 93 403 o ()15 2 g 0392

as

A-¥a5 )



Gy g bad 1 Ldmg}y 09)5

WA= oo e : 45 gy

S Gialyg / PTQPNI/TI o4, o5

9565 oy

9039 kb yuwe B)b yn 53 po VY il g WY oo 59 (30 69585 (2lgp bolad S 3 o~

el lad e jl e Ve aAlols 4 Bl jp 53 93 2> > (2)1 >

bs yoe Bib )3 e Wl cdg VY vv e 5y sy (30 o (2l bolad o 4200 o -

Gl bad jooe 5l e ¥rodlold 4y B )b ja )3 90 d > o> ()1 d> 5009

bs e Byl a3 e Vel cdg ¥V oo Wy 5 5950 9 2l bgbd 5 2y w2

ol b3 jooo 3l e Ve dlold 4 )b a3 90 pu > ()18 S5 g 00y

> 2B s g o3 Bibya 53 e VY il &g Jlia Ve Sy sy 2lge bglad S 423 e g

Gl b3 jooojl o Fv dlold 4y )b a3 90 4

Wy s g1 31 JU) bphas o1 g5 (1) ot

s Las 51, Sy pay> 92 220w
g oS VY- ol e )
g ShS YT 7 ) Ao
g kS SY Fa \Y Sl
g kS ITY JORN Fa¥e
&g ol VY- e VY Fo Ve
g olS ¥e- o Ve AN
g oS Ven o Ve eV
g ks VY- Fo V) yo?

sblis Jool cole,y b 3,55 Jlinl bolas cluli lp @ylus sl 4] 5 by pio o )bl 45d ¢ (sjlw

ol Bl (S 03l 4

oo gL ya U Cogw il g o ¢ SgSams jl pel ol Oluwwl sl Laid g3 dn )3 4y >

VEW)I b g B oo il yier/V Bl pa )3 9 oo 4L3IS Ll g plas )3 o4 njj Sl B mr o AL
Oj.lSngf9gMélé9g]u..;':fdJ,JJ:.,_'é)’lQWL"ﬁL»b&54563)1%))939.3.&@5&”‘@4”)‘%&
Db Coley LU By o @i 9 JS claalis Jolite (clas,lilinl wles ablas o] plas

A-¥a5 )

v



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

219 Bdlowo panst & Cowgn

s Bl 355 o s ] Wy b (Suged BLI) 3 gz 6Vl 0 &S lon Ladbre gpus Lol dilg
Al o kS Blb e & dislo Colol 51,5 bl (slapams 4 dislo pritns Colol blie )5 Jlizl

bl w51 B8loeo s dbo B (o) -V
Ol 5l 585 98) cadisee Jobo b (glagyml bawg ) biblocs wuw g By s o dbold o5 Lailg)y ool
D9 Juols el gl o dlols () 1 g 0nd dmsloma (ol 51 355 5 T L (sgluwe « Sy,
L=d+f.~ 1)+’ (-2)
139 iy
el g 13 A 5 s alol L

Ty 9y b g paw (83908 Ahold (pieSt d
Zr 89y s 5 o 88] Alold oy St b
A8l e o QB e 9 A A8

gy JWGI bolas 13 Ladlowo puw diat )0 cpti-Y -

15U s Loty oljl Lasea 3 0318, 5 )15 5 SV sb (sl pomne 2ls e 4y 650 i) o boghas
5 JLisl by las )15 55 Jl jo 0 Sl ge Al oo bulpd ool (2151 )18 355 Slibl laee (g2 Ll
L5 ol p3Y e 5 Lis gy pite 5 S IS polts g cplplis S w3 | 45 3 OS] o0 A0 53
) bl sy ol olpais 45 (53 e ol 52 395 (5eS3ls SV o 58y J oIS 2
Jloisl Lo 55 o 392 g Lms g 55 JUis) sl £l (g a2k s ol sl 35 oo 2085
b ol pglme (ymej b dielo 3)98 p Jlais 1y sl JUi] bglas claoole g 20 b dliclo 355 5

s 3lin 33,5 o o 5] &y b (S5 b3yl 13 g gy 6Vl 3 48 _olon Lablona oans ol didig
Sly bl ey 4 ddelo colal Yl ool o oWl 5Ws 5 (old o & adelo Colol bilao o (g5, !
) oalyd s claceoln sl amolio clilin aglj 45 33,5, o o (5ol olon Liblona a3l oo i

D9 g0 0353 Labloxe s 93 358 (el o S Loy Wl dygls () & (590

aA

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

aslo bl )b-Y-¢

L bl oo olyon 0 )55 g 1o W5 b Joo (pl o Canl (0 9 0l oo (S8l a5l 0 )le il
P18 5 S S Jemaily bsl)S Gl 5 ol SioS Camd 53 (e Ygams) (SapSU slaly a8 il
390 )3 e i p3Lde 5 (Jyane sl (sl e kV/em jlaie) lga Jooos 8 2> 5l 58,
Ve ks o) Copu b o3 b gty by S5 4 Gasliss oy (ShL len sl V) kV/em
YL (o oo 3l sieme dhold (s g 00 SET (05 Cams 4y g a0 (slplS 53 g asdial Sla
eSS (S8 JUK 5 gy o 42 (159 e pgus S 290 )3 YUy jleansy et pos b (305 Cams 0y,
20,5 oo
dyyt Sy JS5 4 (09 b (loj o 3 VeVe e KA a0 aB L o3k b by pol ol 51 0
Lo job 41 g 4815 3929 1y JSb & 455 (g0 0l S0l e Vgans dislo S )3 2900 )1

ol 04 04yd diclo S )0 4 VWU o old d)lg0 13 Dgdd g0 000 s ¥ diclo ya y0

asclo oL o Jlis! 6-F-2
te i (glads L s sl Jlois] diclo bilae o b 5 )Sles cwyy )0 pio sla ol )l 5 (S
=278 Sllbae o3 o Giolas PD) L) o] &5 by o sl Lol g0 JS5 5l s gl 2 T (ne

aS cowl ladaly Lol o (golpiin dlaly .l 0030,5 iyl cpl (sly (dlisee baslg, 1)) & oo calises
Gl 0 dlpesiy IEEE lawgs

P, > 1) =—
1+ (Lyxs
3 (Y-2)

Y adlaio Sy L5 dliclo dipmils-0-7
ok il adlaie SO e 50 mipe yieskS o 4y 0l 395 diclo Dl lawgie by ddelo dtul

348> (63503l g oo 031 Lyiuled N b ol )l oyl bl o ddclio &y basye Lailgy 51 gyl (slie oS ]

1- Ground Flash density

A

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

o it (650310 sl 4 cplpls Bl oo (Yol Sloj Bl 5l g )l o)1 adaie po (sl el )l
2 9 s Oyg0 4 338yl (6503181859l o Cowy dibate 1 Sig)S waw b sse 69, 51y o bl
2 ddlaie ;o Suig)S o el e 33,5 (0 e O basgie (e 5 43,5 plol Al iy leogay
2 39 e S dilaie ] Sy S il slaimie ol 4 45 03,8 Juate oty 1y SiigyS o blES a5 S
Jsb y» dislo L plos slegligh bawgio ploj Cto (sl baadds ol i umd oo loled Ta L]y S5

J"‘“’bu" 2y Sope & Td 9 Ty 9Ng uLA Ja.:b) ‘59‘*’5" NN )u Th l; Jl.w A.§o
N, =0.047,” (")

N, =0.047," (Y-2)

adaly 5l g 05 0 031y yinlad Ng Ly a0 0y95 p b3 51V v km jo 4y Jlo o &S pladdclo dlass
D90 dmole 5 (278

N, =%(28h°‘6 +b) (0-¢)

ol o oS

] oo Cawd 4 dlal) 5l aS il o Ladlxe maw bawgie gli) h g Lablxe paw 95 (ypw alolé b

h:hg—§ (h,—n,,) F-2)

T 9y il maw £l hy

(Ladlro o oS dlas )3) &ilad Lawg ;> Lablxo s £l g

s (B5Uomo s L gy ol il g0 )3) (ol 25 Sy 0905 3,55 1 (sloatislos ]
zy sl g gl cde & a8 o Coliol Ladlore w4 dilld lawg ;3 (golasd 5 oz 4 (0law (ool slapuw
2 Loz a8 (laislo 2ass 03,5 o 450 5 Ll gy bawss (6 i sl Mas Lablore maus b dulio 5
D9850 Aoy bl 5l A8 e Colol Jlo Sy o b3 pteglS Y -

N,=0.6(N, =Ny) (V-¢)
o K j0 g ks moglS Vv (0 gy a0l )55y ddelo dlaai :NT
Voo

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

Jho S5 po g ks oglS vz 0 bad 4y ol 095 0 sladicls JS dlawi (N
S o 3y55 s B sl esle & Loy 4 o ladiclo 3lass N

3l eBblos 0900 g 510 s O & diclo pullimo 395 o 5l WU glad—F—F
23,5 bt (oabad 5 obgS Jlail cgo g0 93 4 Wl oo J] bghad 4 ddelo 5)55
liseo bl& 53 g autS 503 laodls 3 Jowsly sl cage o5 Lol lagorls 4 adelo 5)55 )
4 g 3350 odd mej baiend 4 (b | wed bl cel gp 3 bojie Joe 3 ogast
SF |, Shielding Failure ) 4 bMawo! 45 o0 bi ahad cgo j1 dw b o 605 Il &9
Do oo A5
GBS Dygo 3 & gp 3 Logad 9 3) Glapew plai ol (o) e 4 ddelo 3)55 =Y
lop |l ogad 4 iliee bli ) il GRal3E cage o) 4 (S0l (sl adge 4 s
Back Flash L S, wod o)l 4 45 33,5 0 slul (oold 4 o0 (o) (slacuond | wgd g 4usS
g oo 1S (BF) Over
) 13 45 33,8 liblons 3,5 clbppms Lausgi srmslio 956 4 Lo izl SF (sllas j1 6,5l (lyy

w2 ol @

u..\> WB—V—C
2l d dielo 39)9 ©pgo 53 48 39 o0 Sl (laS (ol £l S5 53 (85518 L (ool o SLT )
Aol gl au g (ola 7S 00 4 sloply Lad oyl alads .000,5 daled o5 (ool 4 0L Hlows Jloxs] &y Las
21 0155y Ui b S b atd Jwily lise 0 (Ko WelS il g0 S 4 o a3l o ol

BBl e 2 ©)go 4 Ay pldged o zge KB AB by g Gl Al le glalal) g e cpl ol

r. =1010.65 (A-¢)
_[l03.6+1.7mm(43-y )"y, <40m .
rg - 0/65 ( _C>
5.51 v, =240m
AR

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

0.36+0.17n(43-y,)  y, <40m
B=r,r.= (\-2)

0.55 v, <40m
)19 9 Ll dt‘bp-‘w’ le)’ «_JJ> dold HES
IS oy sl ol S
Ladlors puuw lawgio glis)l iy
Te & Tp G 1

Bln pho s Jolgd 4S9 039,

Sl b2 awlbwe-A-

33,5 Lioyio )3 (oSSl Consid 4y yio Silgi o &5 ol sl 4l > 5508 Tmin Sy oy

2l oo Cawd o daly bwgi obya o)

_2), M—z)
min 7 c

c

olicgel (e3le el 3 il o kb acsuie uliel Ze 5 Wojie 7Y+ | CFO 5ty V, abayl, ol
2%

r
8l aaled | JE bad dasiie (wilisel s cpl jd g aBl i3l ks 515 g S Sl cle & dicls 4,0
2,5 giluwdnd (ool Joleo glad il L lgi o ) cubly dales JUid a1y lad 51 il as By S 3]

D9 g0 03y 5 dlaly b dasuiie (uiligel Gygo (pl 50 peols Re 1y Bg)S™ glads |51

Z.=60 /ln%ln% (\Y-¢)
r R,

O8] Gty gl A3l o (re) 4 Cams (63l Lawsgio gld5)lh g ol 353 glad T g g glas Re &
20,5 o (gl iy doleo Re b BgyS™ Joleo glads

(\W-2)

| =

R.In —

2h
R,

oy

0

V¥

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

8lsn Ug)S g9y g Bo g dslo 31 53 (0o & jB) (o3l 4y 008 Jlos 5Ud5 V

v :(400+%]W (V=)

Al CgshS s 2 Ve g f1S s e Canssy 0)i0 oy Job W oS
05z D98 greal b )l bulyd el ple sl e T9n casbo) 5 l9p (sled 5 )Lt 4 anly Ve
A Sl 1085 ey eli) 4 ditunly Lid 1) Ve plgi oo bl o gli)) 4 dtly 9o Cugl) g Lod )Lt
bl padled Cyao Cpl 53 30,5 edlatwl o )lsliwl bl il (gl S sl g 5 lulkiel e balis gl
Ve, =kVeg (Vo-¢)
K=1.035-0.147h
sl 1t e SF &llors (gl bl oo stoslsS s 3 o gl h g e (s K o o &S
o=l Sl ol g oo 48,5 18350 Ve jlado plyy 55 1) (VWg) dalae )3V jlade 5,5 0 5laip> £ US
il panled Olaoles
Voo =V =585W (V*-¢)
b o 5o 598 yalohS ¥ 5l a8 Glou by e Slaslon y> 5188 ol ol 4S5 pl 4 a0
g 48,5 a5 )3 alglS Yyl
Jade plp VALV Jlade g Sygl o camd 08 15 oY s plpt polie ¢ly ]y Vo BF Gl gl
WLy o i Y ous ey s Ve
V., =820 (\W-2)
V=18V
Do oo duwlro pj dlayly 5l edlatel b &S 5,8 sdlatwl Joleo glad 5l b Jub o oola (gl y

R, =4r nyeyy, (VA-2)

Cowd 4 Reg 5 (VV=g) adolre 53 00 dpwlee Re zen Juols 1 ookl b UgyS™ oo, glads cdls ol po
Vv

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

dowid Cladlone i dwnloe-d-

L adelo dow JS0i cpl )3 a0 03 5] a0 o g 58 e S cbablore s S5 bas Jso oyl 5

s 4By Alolh s B g 0397 16 s g Lablomo o 4By 4ol S 125l oo asie C o B A (slgel
ol b gols 48 o alold &y oy

2y dmlgs 3,58 5 Ladlomo s 4y (il 5 LBl o Labls s 4B 2 dlols S A dislo S5yl

oMu.’obdeobXsJ&wl))debM@))?)Jwﬁ)@a‘udacwb9)bwchwLo

_ [S[cos 6 +sin(ar + w)] pS>h,
* 7| S[1+sin(a + w)] pS<h,
(V4-2)

pS—h,

N

0 = arc sin

w=arc cos—
2s

X, -X,
a, =arc tan(—h)

il o Llos g 316 (sloropes Lamsie

8 Olaisee 2 o plp oddd Cblis alold a8 ouS st (gysb |y badloe puw K6 padled 0 b
:_\JUA Cowd 4y badlo uuw

Xo=S* (85, ] —/S*~(BS -y, ) (v--2)

V¥

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

dlioe ) Oyge a4 JolS clix gl nl plu

Xg
ap = arctan ¥y-

g [y(p_yG] ( C)
o B3Loo muw s ] 55 0] o Cund 4 ake (6180 XG cato cbilis cblg; ¢lp a5 0S an g

DS 0 )8 (oold e o

dislo dlols JSlan—Y+—g
s g 4 iS 5Sag S Aol ol T ol Gall b il o dlislo s 1 ol X oids cllis alols

i Ay Lindislo allS g Cudls anlgss d2g alold ol 1S5 o 51 555 slaglyz 9 T pasete Gl S
Do oo dmole ) g & diclo Aol Sl 0 dalgp b Ll

S _Y(—BS—,/B§+AS CS)

= YY—
max o AS ( C)
oS
y - Y, +7Y,
’ zZ

B, = p(m’ +1)

C, =m’+1

XX
hg —h,

Shielding Failure slaxi auwlxe-YY-¢
Ao T jlade ialS g a8l e jiuo onts clblis alols A5l Ly 5yt alelo 4l (b 45 oIS
Sl jlado Sl GlgSon oy pobo 4 cplpli bl X pl Slow by 3 g 4Bl Gl eats cllis

Ve

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

Voo 3 SF glad sliws yguo opl )0 08 oolaiwl yiSTas b > 9 Slyoo by o by sl XY
g2 Wlgd ) Oyg0 4 b Byb g3 )3 g yieghS
N
NSF zl_ng (Pmin _Pmax) (Y\N_C)
ol 53 odis cblas dlols X g Jlo ;0 mpe yioshS o a4y 0digud D95 p diclo dlaxs N YU alaly o

ol g b gl il e gl 39y Jleil ey 4 P g Ponin 28k pio e g Sl
g b (V=) sy 50 5 i o5

SF s jlxe & 5-VY-¢

SF lbt jlxo £ p51s ()-2) Jgio

(KV) 5ty s SF jlre (sllas slass
oo bshs o
[ A
Yy AN
WY Y
sy <Y

5200 o 4 45 (3l ol b gl g0 1 &S Wit (loglas e Lol

S 2 oS- VY-
s > S 32 Sl Jeiliy Sbml g )l glsel €S > cage g 35 b Lablre slagpw 4 alslo 3)55 5
ol 3 395 3318 0 e (le Cuolital Sl baojhe Joro 13 ogase 00 sbml Juwily S1.05)5 0 50 <5 >
Ol an s mlgs o e oleg g Las (0 0B JLail o yol ol o8 00l &5 (S S Canls 900
s 3ySlos (guyp sl BFR Loy (nlalis ) 25 dpslone 1395 oo aiiS' (Back flash) (a5 g8 ooy

SF clad 4o 3 o)y gl 095 o Jolis |y dislon olslyy cymeYgie) 51 satee Cromid dislos Jilio

(o) Canglio diile (o3l slayiel )l 00,5 o by Jlo o bad I Ve ckm (S sl adss slas oy

R4

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

2 jiehly cpl dnslxe (g e oS ) BFR 25 4l oo 5368 culyd g bz g bagole (290 (puilisal

W RXW S dhm

g3y o MgS cul s g By (290 uilanel-VF—¢

Dl Cad e Voo ) (00l puw 93 o bilite diasuine (yuiliwel
D
Z,, =60Ln = (V¥-¢)

12

il o SO 3l ol 90 Alolb d12 g e 4 Cod pgd (3l poal jl oola I S dlbld DI2 oS

P Ze Jolae dasuin uiliwl b ool § Ohgo 4 ol oo 1y (Bl clapuw pulal) wa b (s5l50 (0l 43
tlge Gty 5 el 1 Ze o5 a5 )L

Z. . +7Z
z, =% : 12 (Yo-¢)
l cawdhle )00 (ool g ol SOl 3MsS o s
V4
k, =—% \fard
le
Pl il (93 o Sy g Ladloxe e 93 Glee 55 o pS
Zﬂ + Zﬂ
. = ﬁ ("W-2)
11 12

e lae Jolite dastine (il Zn2 on oola ) bl puw (g Jolite dasuie wiliwl Znl
Glapw e Jolite dasuine juiliwl Z12 ¢ il g (5095 dasuin (il Z11 ((g3la 5 ¥ sl
Al oo Ladlore

Lz 5 dasuin wiliwe-Y0-

2 owihiel ol oyl (S oy g (bLo)l slagil da i olisd (zae S & 2y dasuiio il
odliel el (S b Gials o a0l oy o 4 G g 4 dislio 2y95 ke oo

S o 28 il ) 7 Aastiie

ARA%

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

Er Ex oy

o=l 38 dwlee )1y oige @ daclo I Cusll F 5y slodiiS i g (wll (58 z iy g Croglio
9 SL g o) Calin (b pd o g e a0l Ll e 4 pl g Wb )l Sl el el
WAl oo Cagby e yadai Jolse b S colan wud Olyoss Cpioed

Olie ol 2l e oz 20 (ej Cuoglie )3 01Ty g ol jl)h p b S oy Cunglie (30
0 3NV Qm gz > P Jsere pwlde NS o i loj CuddS L g atily (gdaxie Jolse 4y (S

ool 0 0303 (300 g5 N2 sy o e (V=) Joi>

(O ) s gt il 10 iz sy S 235 gl (1-2) Sy

o) EP o) Croglie
(lg.).) u]) u.gl._{).) d]ol.m '/'\—\
ML (sloise; Verdee
SlS o) Vooo

0o Ve

o )
S Ve

o329 Cnglia Ly (2o )3 33,5 (oo (28 (B £ Wil g Londius oS Canglio (e (LS sl

oAb (185 ygeo by BBl 5 (35as (sloalis | oolital Ll (s age 45 Cunl Jgamo g, Atz 3l edlisl oL

tloe glite oo b (i BB sk 4 Vb gl g ol lye b 93 ) Canglie olie a3l e S
31 el ol b (gyme8 lsd ke YL ol s 5 Canglie (S (S Sl cnSis e 4y

WSG d.lg,o— ) v—t
Pl ooy i dladly 3l el lya > Cuglie Jlade (3505 e S 4l

Yol 28
R=-"_Ln= YA-
s ( h ) ("A-¢)

g (M) ey 51 ado ) tond Jsb S ( Q) o ooy unglin o 5 (Q) 22 2 Cglic R oS
bl o (M) aoo glad

VoA

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

WA= oo e : 45 gy gy oKdmgh

ol 4S5)90 > (e Wb (BN wa jb Ceoglie (glge g0 4yt slaale S o3kl g0 >
o5 S Wl e Aol & (90 )3 5 Cond ogmime 3bj Sl (ul 23l ity gl Jsb l laabs e
lale e dlold 515,85 Clus |y casglie (YW—g) Jgoys T gl 4 Joles glads ()liSls b olsi oo 23l

b oo LialS Ll dlaw Cans 4 Ll Joleo conglie Ml 3L

‘:@‘ @—\A—C
2s
i | ya-
4rd) ) (V4-¢)

S>>d a8 sl Gy ygmo > Vb gord il o aboo Jsb S g cale 335 Gas d (M) alyo glas T

R="L(Ln(
VA

il Ll alols Jg amy ialS |y cuoglio Llg5 o (s5lge ygo 4 (odla Y LYl ooliul 5 bl j> (Al

Al Y em dgds sl ool cpl gly canlio Job oS sl 00l LS 450 bl Vem dgus

Coj Cwoglio (59, SB (S pSI SS9 (aawliig S1-V8-¢
STl ol (b cdb do (6518 jlaae YU ol cdls )0 Cuglio «SB S5 Sl Conslss cle 4
alaly oo 4ol j3 g aiiS palid SB (S Sl cunsll Sl ge gy SYLIE Slso o Sl Ls

D Al ) Do & Cunglie (sl (o

R

0

R =
C i)
("+-2)
Lk
¢ 2r" R;

S Sl (SO Sl Gl uls By ool by cuoglie Ry YU by Cwglie Ry YL Jae,d o

S L8 ¥ kV/m sdgioe o B &S

ARR

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

ba Job 5> piie (e Caoglie-Yo—g
@3bj Slyess s Jobo )3 (s 05y Cnglie & (GYsb bid Sy (61 BF (glallad ¢ 55 dnlre
13,5 Jos g0 93 4 Gl S (o0
s 45l caslio By sl ls cpl 88 a5 )5 Laugte oy Canglio Sy bas S (gl -
bl JUish g0 s Jsb )3 oy Cunglie ST 9 ubls 25 lawgie adie S S 029 Cuoglie
6 a5 gl bl o SNy s 0 oS 20 b 0 46l 4 Sils 51 s5ee AL b 03l
Dged odlatwl 3 labs]
60 4 bz Glaad & |y b cwl jips Sygo pl )0 Wb 3L Hlews 039 Cuwglie Clyuss 1=V
B Cond o sl 1) (2l 3 oSS Bl Bl 5 cand y2 )3 Canglin Clyts &S 38 (Gl e
Sga e 25 Sy 4 ool e (6565 Lasgie Iy ST (B 3 5 00,8 Gl
+_TL +T2L2L+...+TNLN o)
o T g ladad 5l Sy alsd 55 Tg oo g Ty o s olalad Jobo Ly oo 9 Ly chas Jgbo L
Al JS (oo

ilisee §Wg ok (515 (5wl (o j Cenglin-Y V-

el odel (V=) Jodo ;> caliseo clajlg pdaws (6lp 0 dlodin o (slacnglie

il gl prlaw (sl $3lgiis (paof (sloCuoglio 2 (-7 ) oo

(V) 5Uy e (Q) cusl
f.. \-
vy \;
WY M
st v.
VY-

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

S 2 w9 (Sad e (slabd 93 (9 ,-Y V¢

e 9 03y 393 Sl 42 s (loj 3 &S Sy Spgo 4 dlslo (b zge JSB gy nl
e b6 ps 92 s olej 93 53 0yke 03555 Glojmly (i D9 o0 428 Sila o Cobl S len )
3 rlio Jlane 6 a5 (loj g 0392 Sy Bl oo alB loj plon 2 g5 (loj 23,5 (o0 duslie SUg Bl
o b2 ps ey il pb oo dulone 6 s 92 s (o 93 )3 0y 0,555 SWy ABl oo ze Allid
feS o0

oo Pu bl j (Sen Lajldg) 590 o0 035 ) yoj alaly 51 (VTR L2 pas 5 gy poo 5Wo

T

(sl o

7 (-¢)

PaBliee 5 g 4 dadly cnl sl el )l

_ ZTZS
R (M¥-2)
zZ. :[ 2237, ]( Zr R ] \Ated)
(zs+22, Y \Z; +R
_ (2ZT ~Z, I Z, R ]
272, -Z, \Z, +R (o)

(45 ) zr dob o5 b oles 77
(Q) g amsein puiligal: Z;

() Labloro paus dunseitio yusligal : Z
(Q) 20 &2 cogio: R

(Q) &2 290 il : Z,

Tr sl ooy

Pl Gy ) Opgo 4 2415 (loj 5 MBlise gy (amly Cennsd Sy lon 45 g g Canglie 5L

a -yt
V — R 7 T kv
Vo) -y 1( -y j | kA) (*-2)
2R
Op = \\
" R+Z, ("V-¢)
ARR

A-¥a5 )



Cauny g b1 ddgly 095 SG Ululpg / PTQPNILI/TT ogy o5

VR oo ot 43 gy gy oKdmgh

T S Coglie 3 LSSl oy :

Jhasdl elSail gge JS5 ©ygo cnl > 28L jeS Y s 5l (75) ol o 0255 (b gloj ' (9o
Cowds pj Al Sl Glise ol dmdee (8l 215 )31y zge alS Jlade g ods (Lol gge JSS @ y5lne slag
: &l

(YA-¢)

(7). =

“”‘"ZEVTE {1—2@} (-7,

485 e 53 oAV ol 4 Bl e (teglie 9 UgyS Sl s (el Job )3 g0 S o2 K

s ol D9 e 8Ll (7, ), 4 cliwe ol 23UV 5 51 208 (75) )51 395 0
(VT )2 = (VT)Z + (VT')z (m_t)

(Vpn )2 = (VR )2 + (TT ; T J[(VT )2 - (VR )2 ] (\C'_C)

T

el S ol 4 et 0o 00285 3y S0 ol 53 ABle gl S 4 90 ey 0loj T &S
il cws)le 2us Gl 0V, L

V), =), &, 07), (F-¢)

L (A=) atal, 5l g aibo gl (ol 57 53 adloms a5 53 maso (s 595 o yo kit 48
Al oo Cawd 4 (AV-Y)

Fped o0 plnl 0415 o 3 1y oy p Jb

Pl o s o pjdlaly Sl 65 loj y> (Sem )l o) g g0 g Cengliio g g o Sy

(VT )6 = (VR )6 = (Vpn )6 = ZZ:_];R (¥Y-2)

5 e plpl K05 0 5,8 Joo SMo o wlSal I dd S5 i j9lo slag | WIS 136 (o
g5 0 LSl gy o g 4

' _ R 2 _ 2R _

WY

4¥a50 1



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

Dl cawl @jle 645 Gloj 53 0)e 055 Wy g0 ol
Ve =[072)s+ () J1-,) (F¥-2)

Ous o 245 Lo 93 3> 0ydo 0y .50 Comsd Sy Y (Slpu (s @08 WilS 8 5y e

(1,), =2 (Fd-¢)
? (I/sn )2
585w

(7,,); = ), \tard)

> (]sn )6 9 (Isn )2 L)J])JL"‘ MLUA (k%A) o>y (VS‘I’I )6 9 (Vsn )2 leb)u9 d“‘QJ‘) L)"] )'>

eSS e el oY S ol lsis & iSesS ke 0by 53 (ol o 3] igdise duslone (KA)
Pedso Bl e ya 5l 516 ya

o Ay G 23 WWe 58 BT 5B aw (sl slal 2 jlages G 3 @508 (il 8 5Wg 30 6l

D9 s o 3
, 820v—-V_ sin(6, —a,)
([Cn ) — { on n n } (‘Cv_ C)
! (Vsn )2
, 820w -V _sin(0, —a,)
(ICII ) = { ya - s } (\:A_ C)
‘ (Vsn )6
1 aS

JSow slelad gl 2 0,
(e b 858 L 56 BMs) 56 yo a9
(V) onej &2 j6 Sy 52 V7,
(KV/KA) o 2 (F-) 5 (V) sladgnsp J osal o 3y 2 (7, ),
o dazg Ly g 25500 Sl 5 5o gl 358068 Sl lz (FY2) 5 (FO—¢) ¥ole 4 255 L
ol 23k (1) 3 a8 (1), 51 ke sgb oy Nigien oo, (FA=2) 5 (FV=) sl Jsnyp (oonio 5l (S
npiaS gl L5 1 8 Sloj e duo 3 b izt ol 89y 3l S (oo i |y (1), 36 o sl s
Dediee O ML Sl ol ol
g oo duwlee i dlaly 3o Cul (S &S Jloj 10 5B e (gly lawgie Hlade sy alsye o

INycn = Icn |:1+&|:COS(92 % —COS(Hl _an):|:| (\CC\_C)
6, -0,

Sn

VY

A-¥a5 )



Cong g s 1 g}y 09,5 S5 ollys / PTQPNII/TI ojgy o5

VR oo ot 43 gy gy oKdmgh

oles slagl g land oaiiS asetio (sblg30, 5 0, 9 P, s 2 0j 4 B 55 ey S V0 ol o &8
stba s ]y —120° 5 120° 5 07 oo 5 (S 36 4 sl 1, g1 J g

(Vo) dlaly 5l (Soko & islo gl I, 5l st ol 3529 Jleinl 36 y0 & bgsye T, dulone j1 g
0l gl Ve > gy alislo 3,8 5 5l (56 B e el mhws (2yg Cusd 4 glp9d 0 dnmlne
g oo Ve el g 00d 0 36 ol (g e (o Bde 1oy )3 56 a4 bgsye Jlaz! polie Sl
@ (V=¢) alasly jl 48 gz 4 0aiiS 595 s dbelo ko ;5 1y j1 o diclo o odel Cavds polie B dls o )
Al s 4 56 pa ey BF ol adad ol U 3945 o oy di] oo cawd

Aol s & Jlo o 3 L gk Ve 3 BF (gllis laia iliske (glanjlé (gl oobad oliss xos b

WWigd oo 2o p2 b BF 4 SF cllas Hde dicls b J slles olas OJ)Si Caody sy

diclo I (ol gl oabaS jlme & 5-YY-¢

8o (Fg) Joir ©ogo @ jly s gghaw (gl blad adelo I (31 (olab jlns jlade piSlas

S K 13 BE pioghS Vo0 43 jlxo 2hd Saxi : (F-g) Jgut>

(kV) 315 g Jlo 5 55 b5 gk V- 5 flre b s
oo bghas -\
f.. \
Y. A
WY Y
sy y/\
VY

A-¥a5 )



Gy g bad 1 Ldmg}y 09)5

WA= oo e : 45 gy

S Gialyg / PTQPNI/TI o4, o5

9565 oy

0 3 e Slawlme 31 gldigod 1l Cowga

ol o &) cgglS Fov o gl e Sl Slowlre diges G ol o

Design Criteria

Three phase short circuit current

Fault clearing time

Ground resistively

Max temperature
Ground Rod

Diameter of Rod

Material of Rod

Conductor data:

Type:

Overall Area mm2

Overall Diameter mm :

Stranding (Number & Diameter of wires):

Rated ultimate strength of conductor, KN:

D.C resistance at 20°C ohm/km:

Conductor Sizing:

ta.p, -10*

T CAP

In[1+( L )]
nfl+(———
K, +T,

A : Cooper conductor mm’

A-¥a5 )

ARIA

50 KA

1S

100 - 1000 Q.m
40°C

3m

2 cm

Cooper Clad or Zinc Coated Steel

Copper

35

7.5

7x2.50
13.77

0.5265
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I’k : Short Circuit current = 50 kA

If : Fault current =0.6 x I’k = 0.6 x 50=30 kA

Ta : Ambient temperature = 40° C

Tm : Maximum temperature of joint = 1083° C

tc : Duration of current =1 S

ar : Factor @ 20 ° C ( for ground cooper conductor) = 0.00393
Ko: 1/ar - Tr

Tr:20°C

TCAP : Thermal Capacity = 3.422 J/(cm3.° C)

pr : Receptivity of Copper @ 20 °C = 1.72(u€2 - cm)
0.5x0.0039x1.72x10*

A=23.625x% 0
i1+ (1083—40
234+40 75.23 mm>

In Each Tower 2 leg (A&C) shall be connected to Grounding system so:
Total aria is 2*50 mm”® >75.23 mm’

Grounding resistance in good soil Foundation:

Burial Horizontal wire length L, depth s/2

2 4
R=-L(tn?E 102t 02373402146 +0.10355, —0.0424% )
4l L L L

a s

For each tower used 30 meters copper wire (2x15m for leg A & C) , In good soil
foundation s=2.5m (min. in Tower of LSD3) and Ave. soil resistance is 100 Q.m so:

R=5.61~6 Q

Acc to technical specification and Max T.F.R (Tower Fitting Resistance) shall be less
than 15 Q for each tower so Mesh resistance (R) is satisfactory the condition.

Grounding resistance in Pour Rock Foundation:

Burial Horizontal wire length L, depth s/2

2L 2L ? !

R=L(Ln“=+1n“=—-2.912-1.071>+0.645—0.145")
8nl a s L L L

VWV
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For each tower used 60 meters copper wire In Pour Rock Foundation( four leg shall be
connected to grounding system,4x15m for leg A ,B,D&C) , s=2.5m (min. in Tower of
LSD3) and Ave. soil resistance is 1000 Q.m so:

R=10.5Q

Acc to technical specification and Max T.F.R (Tower Fitting Resistance) shall be less

than 15 Q for each tower so Mesh resistance (R) is satisfactory the condition.

VY

4+ FA5
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g Port Frequency range Limits Basic standard Applicability note Remarks

3

i) 30 MHz — 230 MHz 30 dB{uVim) Quasi-peak at 10 m CISPR 16-2-3 See Motes 1 and 4. May be measured at 3 m
enclosure port = Open area 230 MHz - 1 000 MHz | 37 dB(pV/m) Quasi-peak at 10 m distance using the limits
test site or semi-anechoic increased by 10 dB.
method

2) 0 kHz — 2 kHz IEC B1000-3-2 See Notes 2 and 3.

Low voltage AC mains part |EC B1000-3-3

IEC 61000-3-11
IEC 61000-3-12

0,15 MHz - 0,5 MHz 66 dB{uV) — 56 dB(uV) quasi-peak CISPR 16-2-1, 7.4.1 See Notes 4 and 5.
56 dB(uV) - 46 dB(uV) average CISPR 16-1.2. 4.3

0,5 MHz - 5 MHz 56 dB{uV) quasi-peak
46 dB{uV) avarage

5 MHz - 30 MHz B0 dB{uV) quasi-peak
50 dB{uV) avarage

0,15 MHz - 30 MHz See basic standard, clause: discontinuous | CISPR 1441
disturbance.

NOTE 1 If the internal emission source(s) is operating at a fraquency below 9 kHz then measuraments need only to be performed up to 230 MHz.
NOTE 2 Applicable to apparatus covered within the scope of IEC 61000-3-2, IEC 61000-3-3 or IEC 61000-3-12.

NOTE 3 If the apparatus is covered by the scope of IEC §1000-3-11, this may be used instead of IEC £1000-3-3,

NOTE 4 At transitional frequencies the lower limit applies.

NOTE 5§ The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0.5 MHz.

NOTE & The current and voltage disturbance limits are derived for use with an impedance stabilization netwaork (ISM) which ts a maode {asy tric mode) impedance of
150 12 to the telscommunication port under test (conversion factor is 20 lag.g 150/ | = 44 dB).
Port Frequency range Limits Basic standard Applicability note Remarks
0,15 MHz - 0,50 MHz | 79 dB(uV) quasi-peak CISPR 16-2-1, 7.4.1 Apglicable anly lo ports intended

for connection ta:

CISPR 16-1-2, 4.3 - alocal DC power natwork, ar
- a remote local battery by a
connecting cable exceeding a
length of 30 m

3)
OC power port 66 dB(uV) average

See note 4

0,50 MHz - 30 MHz 73 dB{uV) quasi-peak
B0 dB(uV) average

4) 0,15 MHz - 0,5 MHz | B4 dB(uV) - 74 dB(pV) guasi-peak CISPR 22 See notes 4, 5 and 6.
Telecommunications! 74 dB(uV) - 64 dB(uV) average

network port

40 dB(uA) = 30 dB(pA) guasi-peak
30 dB(uA) - 20 dB{pA) average
0,5 MHz — 30 MHz | 74 dB(uV) quasi-peak See notes 4 and 6.
64 dB{uV) average

30 dB{uA) quasi-peak
20 dB{uA) average

NOTE 1 If the internal ission sourca(s) s op ing at a frequency balow % kHz then measurements need only to be parformed up to 230 MHz.
NOTE 2 Applicable to ] d within the scope of IEC 61000-3-2, IEC 61000-3-3 or IEC 61000-3-12.

NOTE 3 If the apparatus is covered by the scope of IEC 61000-3-11 this may be used instead of IEC 61000-3-3,

NOTE 4 Al transitional frequencies the lower limil applias.
NOTE 5 The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.

NOTE & The current and voltage disturbance limits are derived for use with an impedance stabilization network (ISN) which presents & common mode (asymmetric mode) impedance of
150 £ to the telecommunication port under test (conversion factor is 20 logqy 150 /1 = 44 dB).
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Centre frequency Frequency range Maximum Number of appropriate
radiation limit ® footnote to the table of
frequency allocation of
the ITU Radio
Regulations
MHz MHz
&, 780 6,765 — 6,795 Under considaration 55138
13,560 13,553 - 13,567 Unrestricted 55.150
27,120 26 957 - 27,283 Unrestricted 55.150
40,680 40,66 - 40,70 Unrastricted 55.150
433,920 433,05 - 434,79 Undear considaration 55.138

in Region 1, except
countries mentioned

In 85.280
915,000 a0z — 928 Unrastricted 55.150
in Region 2 only
2 450 2 400 - 2 500 Unrestricted 55.150
5 8OO 5725 - 5875 Unrestricted 55.150
24 125 24 000 — 24 250 Unrestricted 55,150
61 250 61 000 - 61 500 Under consideration 55.138
122 500 122 000 - 123 000 Under consideration 55.138
245 000 244 000 - 246 000 Under considaration 55.138

" Resolution No. 63 of the ITU Radic Regulations applies.

" The term "unrestricted” applies to the fundamental and all other frequency components falling within the
designated band.

! _ International Telecommunication Unin
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Frequency Class A e;]Bu[i f'::'l}ent limits
band -
Group 1 Group 2 Group 2 ®
MHz Quasi-peak Average Quasi-peak Average Quasi-peak Average
0,15 - 0,50 79 66 100 90 130 120
0,50-5 73 G0 B& 76 125 115
20 80
2 G | Dooessnginemuin |
70 60
NOTE Care should be taken to comply with leakage current requirements,
a Mains supply currents in excess of 100 A per phase when using the CISPR woltage probe or a suitable
Venetwork (LISN or AMN].

olRigloj] 43 ol (4 puS0 1B LIS jugdd (sl (Aol slo liso i Uy yoLEEE) 0390 AN 1= ) St

Class B equipment limits
dB{u\v}
Frequency band Groups 1 and 2
MHz Quasi-peak Average
BE 56
0.15 - 0.50 Decreasing linearly with logarithm Decreasing linearly with logarithm
! ! of frequency to of frequency to
56 46
0,50 -5 56 46
5-30 &0 50
MOTE Care should be taken to comply with leakage current requirements.

) 0955 Coling (§) (sunedligog wiS) puiiniiid’ Liliiil] 0390 () 1-T) Jouts

Measured on a test site Measured in situ
Group 1, class A
Frequency Limits with measuring
band Group 1, class A Group 1, class B distance 30 m from exterior
10 m measurement distance | 10 m measurement distance wall outside the building
in which the equipment
is situated
MHz dB{p\Vim) dBipVim) dB{pvim)
0,15 < 30 Under consideration Under censideration Under consideration
30 — 230 40 30 a0
230 -1 000 47 a7 av
\\4
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Frequency band

Electric field
Measurement distance 10 m

Magnetic field
Measurement distance 10 m
Quasi-peak limits

Quasi-peak limits Average limits *
MHz dB{uVim) dB{pVim) dB(pAlm)
0.15 to 30 _ _ Decreasmﬂg{ Iflrr:;r‘l;_:'l;ltpn logarithm
3
30 o B0,ET2 30 25 -
80,872 to 81,848 50 45 -
81,848 to 134,786 30 25 -
134,786 to 136,414 50 45 -
136,414 to 230 30 25 -
230 to 1 000 3r 32 -

The average limits apply to magnetron driven eguipment anly. If magnetron driven eguipment exceeds
the gquasi-peak limit at certain frequencies, then the measurement shall be repeated at these
frequencies with the average detector and the average limits specified in this lable apply.
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Limits with measuring distance D
Frequency band m
Distance D from exterior wall On a test site
of the building D =10 m from the equipment

MHz dB{u\im) dB{uVim)
0,15 - D49 75 as
0,49 - 1.705 65 85
1,705 - 2,184 70 a0
2,194 - 385 B5 a5
3,95 - 20 50 70
20 - 30 40 60
a0 - 47 48 68
47 - 539 30 50

53,91 - 5458 | BELEH | ) 50 ]
54,56 - 68 30 50
68 - B0,872 43 k]
80,872 - B1,848 58 78
81,848 - a7 43 63
B7 — 134,788 40 60
134,786 - 136,414 50 70
136.414 - 156 40 60
156 - 174 54 74
174 - 1887 3n 50
188,7 - 190,979 40 60
180,979 = 230 30 50
230 - 400 40 60
400 - 470 43 63
470 - 1000 40 60
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Nominal Close Wide Close 1 Wide
value tolerance tolerance range | THAEE ia m—
20 t1 +2 63 10 67 60 to 7O 6 1o 106 (860 1o | 06l
3 EN +2 4B 1o 52 45 1o 55 a6 10 106 (860 to | 060}
5 %1 2 48 1 52 45 to 55 86 o 106 (B60 to | 060)
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MP100H MP400H
Supply 3,6..35VDC 5V +(0,02 x load)
Current consumption incl. HygroClip 10 mA max, 45 mA

Output signal

Humidity

0..1V=0...100 %rh

0/4...20 mA = 0...100 %rh

Temperature T1

Voltage output see code list

Current output see code list

Cable length compensation

effective up to 100m

none, because impressed current

Load

=1000 Ohm

<500 0hm

Degree of protection

IP 65

Operating range

-40...+60°C, 0...100 %rh

Accuracy at 23°C

0,1 %rh/£0,1 K + HygroClip (£1,5 %rh/+0,3 K)

Accuracy of add.

Pt100

with active signal, at 23°C

According to spec. ¥, ¥, ¥,

DIN, plus converter £0,15 K

Humidity and temperature measurement

HygroClip S3 (order separately)

Additional temperature probe T2 (optional)

Pt100 %, DIN (standard) 118 x 3 mm

Qutput signal

active

Voltage or current (see code list)

passive

2, 3 oder 4 wire
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"'_ -y Analogue Outputs (requires PCIA unit)

Wind Speed Quantity 7 (U, V, W, SoS, PRT pius 2 analogue
Range: 0 - 45 mfs inputs)
Resalution 0.01 m/s Seale 10, £20, 230, £60 m/s
Accuracy <1% RMS Update rate 0.4 to 505"

Direction Range and resolution +2.5V, 14 bits
Range 0 - 3580 Accuracy <0.1% of FSR
Resalution ks Analogue Inputs (requires SIU)
Accuracy™ <19 RMS Quantity 6 differential inputs

Speed of Sound Sampling rate 505"
Range 300-370 mjs Range and resolution £5V, 14 bits
Resolution 0.01 m/fs Accuracy <0.1% of FSR
Accuracy < £0.5% @ 209C Power Requirement

Measurement Anemometer 9-30V de (<150mA @ 24V DC or
Ultrasonic output rate 50 Hz SN EvEo)
Parameters UVW, Speed of Sound Mechanical

Digital Output Material Aluminium/Carbon Fibre
Communication RS422 full duplex, 8 data bits, 1 stop Slze 750rmm X 240mm

bit, no parity Wieight 1.0kg

Baud rates 2400 - 115200 Environmental
QOutput rate Selectable 0.4 to 505’ Protection Class IPES

PRT Input Operating Temp -400C to +600C
Input resolution o.01ec Precipitation Operation to 300 mm per hour
Input accuracy <0.012C (0 to 50°C) EMC BS EN 50081-1: 1992 (Emissions)

< 0.150C (-40°C to +60°C) BS EN S0082-1: 1997 (Immunity)

TACCUracy Epet apphes for wind spasd <32 mis and Tor wind insdanca up %o +20° fram the honzontal

A

Cawl 045 &) DS 9 DD Jluows giwwdl (8 lasuie (0-F) Jods 5o

aA

Suitable for exposure to a marine environment
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TECHNICAL SPECIFICATIONS DD SERIES

measuring principle Hall effect

life expectation = 20 x 10° rotations
alectrical angle 360"

mechanical angle 3B0* without stop
damping ratio 0.35

treshold 1,2.15m/s
linearity 1%

operating temperature -30..+80°C
temperature coefficient = 200 ppm/~C
electrical

analogue outputs mAarV

digital communications RS232 or RS485
power supply 11..30 Voit DC
power consumption 30..40 mA

malerial

housing POM, black

vane blade painted glass fibre epaxy
vane stem & balance weight painted brass
bearings oil bronze

mounting hardware stainless steel

TECHNICAL SPECIFIGATIONS DS SERIES

measuring principie
air velocity range
treshold

distance constant
operating temperature

electrical

analogue outputs
digital communications
power supply

power consumption

material

housing

ball bearings
mounting hardware

Hall effect
0..60 mys
0,75 mfs
21m
-30..4+70°C

mAorV

RS232 or R5485
11..30 Voit
30..40 mA

POM, black
stainless steel
stainless steel

90 oSy

Cawl 04 1) CNRI o il (8 Slasuin (F-F) Joio )

CNR1 giw pirli' (48 Solaseiio :(F-F) Jouo>

TECHNICAL SPECIFICATIONS
300 to 2800 (short wave) nm

apectral range

Spectral range

4500 to 42000 (long wave) nm

Sensitivity
Response time

Temperature dependence of
sensitivity (-10 °C to +40 °C)

5 10 20 pV/W/me

<185

=h%

Cuwl 0a &Iyl ThermalRate o8 Glasuin (V=) Jods 5
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Environmental

Built for corrosive outdoor environments.

Maximum Operating Ambient Temperature
Overall System: -40Cto 50 C

Power Requirements for the ThermalRate Monitor
85-264 VAC (47-440 Hz) or 120-370 VDC or 24 VDC. Specify input voltage at time of order.

0.15A @ 115 VAC (17 W)
1.054 intermittently for chassis heater during cold air temperatures.

0.08A @ 230 VAC (17 W)
0.52A intermittently for chassis heater during cold air temperatures.

0.71A @ 24 VDC (17 W). No chassis heater required for 24 VDC.

Details: Rabbit single board computer: 1.5W
All transducers and burdens: 0.3 W
TRM Sensor hot rod heater: 11'W
MDS TransMet 900 radio: 2.5W avg (with 1W rf output);
Extremely brief YW spikes.
The AC Supply is not used for 24YDC operation.

Communication
Software protocol: The monitor is an |ED (Intelligent Electronic Device). Communication to
the SCADA RTU is by DNP 3.0 protocol. The monitor is configured as a DNP3 slave.

Data: SCADA queries the monitor by a class 0 paoll for normal and emergency ratings and
optionally for estimated conductor temperature and raw data points. Two configurable analog
outputs are provided (4-20 mA, 10 V max).

Rating Accuracy

Within 5% at the monitor location. The accuracy of the overall line rating depends on how
well one knows the line emissivity, the wind variation in speed and direction along the line,
and the proper determination of the maximum conductor temperature.

Calibration

¥ 1)
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Factory calibrated, will usually never need recalibration. |EEE 738 is used. The EPRI test
report is available upon request.

TRM Sensor

Weight: 151Ibs

Wind load: 40 Ibs @ 150 mph

Dimensions: 45" x 25" overall

Connection to TRM Controller: Specify cable length at time of order (Alpha6420-500GRY).
¥2" compression fitting with gland.

Enclosure: NEMA 4

TRM Controller

Weight: 15 lbs

Dimensions:; 14"x12"x6"

Enclosure: NEMA 4

Antenna connector: N Female bulkhead connector

Maintenance Port: 115k bps , 8-N-1, no flow control. Modem Port: adjustable speed, 8-N-1,
no flow control.

Power connection: 14 to 18 AWG

Radio (MDS TransNET 900)

Frequency. 902-928 MHz frequency hopping spread-spectrum
Dimensions: 3.5" x 5" x 1" (One is located within TRM Controller, one at substation.)
QOutput Power: 1 W (30 dBm), adjustable down to 100 mW

The MDS TransMET 2400 (2.4 GHz) or MDS 4710 (400 MHz) are used for installation in the
UK and have the same dimensions and prograrmming.

Antenna

Type: About a 1 ft long Omnidirectional or Yagi, depending on installation.

Weight: 2 Ibs

Connector: N Female

Connection to TRM Controller: Specify coaxial cable length at time of order (N-male
connectors will be installed on both ends of LMR400 coax).

Grounding

Ground TRM Controller and TRM Sensor with 10 AWG wire to the tower or pole ground (#14
- #8 range).

ol ouds &) CAT-1 glinl o8 Slasuie (V)-F) U (A-F) Jolis ,o
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Specifications:

Charging Current

Spread-Spectrum

Antenna type

Operating temperature range
Operating time (no solar panel input, 68°C/20°C)

Sensor Resolution (Ambient)

(NRS)
(Load Cell)

NRS emissivity/absorbtivity

Data Radio Frequency band
Frequency stability

Power output

Approvals

Mounting
Directionality

Shipping weight: CAT-1, NRS, ambient, manual

CATPAL, batteries, solar panels

-40°C to 60°C

=T days

2.0 amps max

0.1°C

o.1°C

0.05 % full scale

0.8/0.8 {can be otherwise specified)
902-928 MHz

1.5 ppm

0.1 10 1.0 watt

FCC Part 15,247

UL 1419, UL/FM Class 1, Div:
Groups A, B, C and [ hazardous locations
Industry Canada RS5-210

+10dB directional Yagm

“U clamp on up to 27 pipe

30 degrees from center

44 1bs/20 kg

73 Ibs/33 kg

CATMaster i clbascdio (4-F) Jots

Specifications:

SCADA communications
Communications protocols
Diagnostics

Software

Freguency stability (ppm)
Metwork addresses (radio)
Power output (watt, radio)

RTU Addressing

Shipping weight (1bs / kg el

Bell 202 compatible and straight R5232 passthrough
Multiple { for more information, contact The Valley Group, [ne.)
Radio, Protocol converter', and remote diagnostics” via back panel

Radio Diagnostics, PROCOMM Plus

Supply Voltage (Vde, Vae) (other supply options available on request)

Output Signal Strength (db, SCADA communications) -10dB option available
. CATMaster, antenna, cable)

1.5

635,000

0.1t 1.0

110 to 340, 85 to 260
Programmahle

0

237104

¥ 1)
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Specifications:
Capacity Up to 16 transmission lines of any configuration
Up to six (6) CAT-1 remote units per line
Communication Options ASCII flat-file transfer
ICCP network interface
Diagnostics Process log file
Error log file
On-screen status display
CAT-1 battery monitoring
System communications reliability monitoring
Output: Analog Data Points Status Data Points
Line Ampacity Rating NRS-based Rating Used
Line Conductor Temperature Minimum Rating Used
(repeat for each monitored line) Default Rating Used
Maximum Rating Used
Cell Ampacity Rating Data Quality Warning
Cell NRS-based Rating Line Load Quality Warning
Cell Conductor Temperature {repeat for each monitored line)
Cell Sag
Cell Tee Thickness CAT Comm Alarm
Cell Iee Weight CAT Comm Warning
(repeat for each line section) CAT Battery Warning
CAT PAC Battery Warning
CAT Temp! Validity Error
CAT Temp2 Validity Error
(repeat for each CAT-1)
Cell Iee Present
Cell Internal Error
Cell Validity Error
{repeat for each line section)
Jwdg) 8 Clasiio () )-F) Jous
Specifications:
Nominal Range | 5/22.25,10/44.5, 25/ 111.25 (10001bs / kN)
Maximum Range 7.5/ 3378, 15 /66,75, 37.5/ 106.88 (1000 Ibs / kKN)
Rated Strength 15/67.2, 30/ 134.4, 75 /336 (1000 Ibs / kN)
Resolution when used with CAT-1 0.03 %FS
Accuracy Class, Designation 0.03, D3
Excitation 10 VDC nominal, 15 VAC rms maximum
Rated Cutput 34003 mV/V
Zero Balance 1.0 %FS
Resistance: Input 350+3.5 ohms
Output 350+3.5 ohms
Insulation 5000 megohms (@ 50VDC
Combined Error ' 0.05 %F8
Non-Repeatability 0.02 %FS
Creep 0.03 % Ld/20 min
Temp Effect: . Output 0.0008 % Ld~F, 0.0072 %LD/5°C
Zero 0.0015 %FS/~F, 0.014 %FS§/5°C
Temp Range:  Compensated 0 to 150°F, -15 to 63°C
Operating =65 to 200°F, -50 to 90°C
Barometric Effect Negligible
Electrical Termination GS02-145-5P-001 cannon connection with dust cap

Gl o0 &Iyl Sagometer 8 Clasuie (VWW-F) Jolis )
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Sagometer
Camera
Accuracy + 7 mm
Repeatability + 14 mm
Camera View at 150’ +t22m
Physical Powdercoat aluminum
17cmdiax 56 cml, 7 kg
Target
Operating Yoltage < 500 KV
Acceptable Conductor Sizes 17 mm to 30 mm dia.
Physical 18 mm Delrin with hatline clamp

48cmhx23icmwx16emd

SPECIFICATIONS (Continued)

Weather Station

o Lialps | PTQPNTI/TS sjgy 5

90 oSy

Temperature Probe

Range -25 o +60° C
Accuracy +0.4° C @ 20C
Operating Temperature -25 to +60°
Sonle Anemometer
Wind Speed
Range 010 65 mis
Accuracy +0.135 mi's (<4.5 mis)
+3% (4.5 m/s)
Starting Thrashold 0.1 mis
Wind Direction
Range 1o 3607
Accuracy +2°
Starting Threshold 0.1 mig
Operating Temperature -40 to +55° C
Pyranometer
Range 0 to 2000 Wim®
Accuracy +5%
Operating Temperature =40 to +55° C
Humidity (Relative) Probe
Range {1 10 98% non-condensing
Accuracy +3% (=90%)
5% (>90%)
Operating T ura -25 o +60° C
Rain Gauge
Accuracy +1% (<20 mmthr)
-3% (20 to 40 mm/hr)}
-5% (=40 mmihr)
Resalution 2mm
Operating Temperature Oto50°C
General
Electronics Box
Physical MEMA 4X Stainless Steel
4lemwxSlemhx30emd, 23 kg
Paower Supply
Photovaltaic 50 or 80 W Panel based on location
T days autonomy minimum
AL 120/240 VAC, 5060 Hz, 50'W

NEMA 3R Disconnect

Measurement Interval

Weather Data

Ten minute averaga

Clearance Measured every ten minutes
ibration Withstands vibrations from Aeclian and Galloping
Installation
Time Required 3 = 4 hours typical

Recammended Equipment

Aarial buckeb/lift with three-man crew

Spacial Conditions

A

Heatline hold for target installation (no outage required)
Target placed 45 m (= 75 cm) from Camera

Vof
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power donut 2 8 rlaswiio }(11-F) Sy

Physical
Diameter:
Width:
Weight:

Temperature Range:

Environmental:

Installation:

Power Supply

Battery Power

Signal Inputs

Metering Inputs:

Temperature probe:

Information Qutput

Amps and Volts:

Demand and Consumption:

Analog Values:

Historical Data

12.6 inches — 32 cm.

5.5 inches — |4 cm.

22 Lbs — 10 kg

- 40 C wo + 60 C operating

Corona free housing through 500 kV, Fully weatherproof

Suitable for bundled conductor applications

Mo external power supply is required, the Donut is powered from the magnetic field.
Minimum start up current — 50 amperes.

Runs on battery for 12 hours when line current is less than 50 amperes; Donut™ will shut
down correctly on low battery status. Charging begins when the line current is above 120 am-
peres; total charge time is & hours

Line Current, Phase (conductor) to ground Potential, conductor temperatures (2), conductor
angle, internal unit temperature, battery voltage, power supply voltage, and spare analog inputs
+/- 0.5% of reading. (Voltage scale and current scale should be verified on site)

| degree C accuracy, 0.1 degree C resolution

Power Donut2™ communicates using patented TDMA polling methodology

RMS values updated every second.

kW, kWhr, kVar, kVarh updated every 30 seconds
Values updated every second

Two (2) Megabyte of on board flash memory storage. Data logging parameters are configured
by the user

Radio Specifications GSM Cell Phone 850MHZ/900MHZ

Baud Rate 115 kbps maximum

Software USi real time data acquisition and control software is available. The software operates with
Microsoft Windows 2000 and Windows XP operating systems on Pentium class processors.

Options A weather station is available for use with DLR applications

¥ 1)
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6.
TECHNICAL
CHARACTERISTICS
6.1.- SMT
Self powered: 100+1400 A
Protection Class: IP&5S
Measurement range (T2): geC=1200C
Maximum cable temperature: 1509C
Maximum peak temperature: 1752C
Accuracy: Max. Error 2%

or 19C
Measurement range (I): 0eC<+1200C
Maximun cable current: 14004

Accuracy: Max error. 3%
Measurement options:
« Instant request

. Periodical, adjustable 2°+24 h.
(2" steps])

« Temperature and current alarm
» Approx. weight. 6,4 or7 kg
6.2.- GPRS modem
Accessible SIM card

Communication: GPRS 900-1800; 850-
1900

6.3.- Fixing bushings
(clamping)

Fixing or clamping bushings depend on
cross sectional area of the cable in which
the SMT will be installed.

7.

TESTS

7.1.- EMC

EN55011. Measurement of radiated
emissions between 30 MHz and 1000 MHz
EN61000-4-2. 8 kV contact E.S.D.
protection and =115 kV air E.5.D.
protection

ENG61000-4-3. Radiated RF Immunity, 10
V/m, B0% /1 kHz AM for the following

frequencies: 80 MHz to 1000 MHz and
1400 MHz to 2000 MHz

ENG&61000-4-4. E.F.T. immunity =1 k\V and
+2 kV.

EN61000-4-5. Surge immunity +2 kV (12
ohm, 9 pF).

EN61000-4-6, Radiated RF Immunity, 10
Vrms and 80%-1kHz AM for the following
frequencies: 150 KHz to 80 MHz

7.2.- VIBRATIONS

45,6 Hz, amplitude 3.5 mm: 10,000,000
cycles according to IEC 60794-4-1.

7.3.- SPECIAL
Immunity to Corona Discharge.

Influence of electromagnetic fields

generated by HY lines,

 Insensitivity, during measuring
and communication, to maanetic

fields generated by 2,000 A
currents.
= Insensitivity to electric  fields
generated by 360 kV.
Immunity to Short Circuit:
o lecc: 40 kA, 1s.
7.4.- CLIMATIC
« Caold: -300C
« Heat: +70°C

= Thermal shock: -30 to 700C

s« Test of salty mist: UNE-EM 60068-
2-11 part 2 (KA) 168 hours.

* Unfavourable conditions: 552C
ambient + 140°C cable, with no
wind, Correct operation.

7.5.- THERMAL STRENGHT
» Permanence test
120% of maximum current
409C ambient temperature
+ Test of maximum current

Conductor 1489C, ambient
temperature 40°C, 20 hours.

+  Behaviour to ice

¥ 1)
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Short duration over current tests
Range 100 < 800 A

2000 A 3 min

3000 A 1,5 min

4000 A 0,5 min
Range 140 + 1400 A&

3500 A 3 min

5250 A 1,5 min

7000 A 0,5 min

Cuol 0us &Il OTLM 7100 8 claswin (VO-F) Jolis 5o

OTLM 7100 i whascio :(10-F) Jot>

Housing and installation:

OTLM device diameter: 305 mm

OTLM device length: 300 mm

OTLM device weight: 10 kg (maximum)

Operating ambient temperature: -40C to 70 C

Conductor diameter: 10 mm to 50 mm

High voltage level (power frequency): 20 kV to 400 kV (50 Hz)
Operational line current: from 50 A

Communication:

GSM/GPRS data communication protocols

Operation GSM frequencies: 850MHz/900MHz/1800MHz/1900MHz

AR
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Communication mode: SMS and GPRS

Allowed radio-interference level: < 80 dB

Range of measurements and deviation:

Line temperature:

* Range: -40 C to 125 C

e Resolution: 0.5 0C

e Deviation: +2°C (-20 °C to 100 °C)
Measurements of primary current in a conductor:

* Range: 50 A to 1100 A

e Resolution: 1 A

GPS position of the OTLM device.

Alarms:

Alarm status of over-temperature on OHL (T>)
Warning status of over-temperature on OHL (T>>)
Self-testing function:

OTLM device carries out self-testing of CPU unit (external wdog)
OTLM device carries out self-control of the supply unit
OTLM device was tested in accordance with:

e |EC 60068-1:1993

IEC 60068-2:1993

e |EC 60068-30:2005

e |EC 60060-1:1989

e |EC 60071-1:1993

e C.I.S.P.R. 18-2:1986

e |EC 61284:1997
e |EC 60437:1997
e EN 61000-6-2:2005
e EN 61000-6-3:2007

ARTA
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