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tht{}ughout the federation and even heyond, and" therdhre, charge ct.l5tmhers 111hthnaHy 

for thek consumption, 

fvfore often, than not tOG, its maior power stations and sob-:~t<'l.tbns (lIe strak\gk.aHy 

this great country'::; ::;pecta! initiative to,vards socio··econnmic industrialLwtion. 

Band··Jn··hand \vith these po<;itive strides is the clear manifestation of theA.uthority's 

over~H int{~rest in pushing the frontieTs of sports devdopment to the highest height. 

In the same veilt, the Federal Government of Nig('rb also created the Nigerian 

Teku.mnnunkatlons {NrrEL} pic in 1985 as a result of the creation of the ~Alnistry of 

Cntmnunicatirms, ,shieh was fCHmedy undn the Nigerian Post and Services (P. &T) 

together \vhh the }4igerian Postal and Service TdegnJ.ph (NfPOST). 

Prime consideration of fl. power 1-1VHbn is the production of electricd energy while 

Though both are 

development, 

1-:l
m
.rl10JECT fHJTLfNK 

The project i':1 dlvkle,J into KlUr broad chapters. Chapter one is the hhodtletory r~&d 

which de~ls ';';'ith the dlh:,ts of cable network in the opeH fiirThe d!ris and ot*xtiv{~s of 

!.ranslnh::;ion of current electricity. l'JEP:\ and NlTFL cabling systems. and the maior 
.' .' ~..."..!". 

causes of the (,nvirnnmenta! hazards of running cables in the open aiL in ch~pter three, 

the advantCl.ges and dhadvantJges of both overh=;;;\d and underground ulbles in 

comradsrl1 , the discussion of the results, the dkds of cables un technology, the 

~ignilkant of the study, the limitation of the study and the reHabHit.v of overhead and 

FinaHy, in cbapter fOlJL the 

{Jenera! Conclusions, Reconunendatiom and References V<if.'re dr-a 'X!) 
~~.' 

4 





CERTIFICATION 

This is to certiJv- that this project tided "The irtV(3;,HgitHtHi ot ths 
:tt~11vl.tOnmenhd Ha.zatds of Running Cables aud. Cond.uctots (:aotH NBPA & 

TEI"EPHONE) laThe Open Air" \Va~.;; cnrricd out ly>, "t'tJSUF ~,L !\, nn.dcT the 

ENGR.A,o.AbttttiJti 

DR. y, A. ADEDiRAN 

hR. J. 0, utn ( l 
«:":~~ "t 

ExtcnE::l EXrJ'Cnlner 



This project \vork is ham.bly dedicated to the Almighty Albh and to my hebved 

parents. Late MaHam ''lusuf A. Afofayall and Late Madam YusHf ,A. Mopdda, \vho up to 

th/;: pOJilt of their df~ath., hdieved that edl.lcation\vith G{)(mm~5S 1S the only key to 

emM1cipatioH-



1 atl1 indeed gratdlli. to the wondedhi. Allah Almighty k~t making Hie \vhat t iWd hjda~r 

\:fy sincere gratitude goes tt} my patenu fbr their love and support. 

I am particularly imh.::bted to my thnner project supervisor, \1hs>ENX)nwuk8., fbr her 

tf.rrbemance advin,: beHyre sht, kH t~)r China on h(~r academic upgn:ldlng. 

Special gratitud.e to my present supervisDrtEngineer A.O. Aduloju for hb love, 

kindness and co-operation in gulding me through this rese(l.tch >Nork. 

1n fact, it has been a rewmdlng expederlcE': working ~vhh such 11 hospitabk, kind and 

very hardworking Engineec 

My apprec1atlon 8:1S0 goes to the honorable H.D.n., Engineer (Dlt) Y.A. AderlirJh for 

h1s kindness. 

~When kindness cannot be returned. it shuu!d be appred.ated and passed on to othet."s' (-

ode Ohva, 1934). This is the reason ',\'hy when J look'cd t.Mck at thisjuncHon of my Hf't\ 

I could do but nothing than !n express my sincere grati!.Hde to Messt'sYu::;uf R. Addmyo 

and Usarnot F. Omoniyi v:hom Allah has used trememlou::;1y in thh~ my t)nlversHy 

education. Realk, l arn indeed grateElI. fd.ClV themefciful .Allah conthmaHy grant them a .... . '.....'" ~. ~..., 

resuunding sucres-sin aU their Ide endeavours 

A dver that lbrget its source shaH surely dry. My utmost Hwnks and appreciafion to 

my he1~')\·'ed and !:5vt:r caring family D:)r they have been a garland to grace rny head and a 

chain to adorn my neck. 

My special thanks to the !',{EP A and NrrEL staff for thdx assistance in geWng the data 

r needed to carry out thh pn~k(;t research vlork 

This vote of thanks will Df..': hwmplete if I do not recognize the def~med moral and 

Hmm<~la! support of my sister, Late (Mrs.) A. Areo. May God give her an eternal rest and 

grant the entire farnEy thef(Jrtitnde to hear the irreparable loss 

v 



Ae~~no'NledW5nwnt is greatly expressed. tn my fiancee, Mhs.k.A.Ah"}bhl, my frlertcl1: 

1",1essrs. Salami H..A.-, \'usufKO., A.debisi T.A , I.awalt,A, Hi'll and other colleagues tou 

numerous to mention 



TABLE OF CONTENTS 

CONTENTS 
'ri t:! e ............ , ............................................................ . 

Dect2d'8hon ........ "" .......... "" .......... " ......... """ .......... ",, 

Cf:rhfio1.tion ..... 

I · '!' . Je<. I CHJH) 1) ...... . 

ACK1V)\:\/kdgenJen t ........... ' ............ '" 

I\J)~:;tract ...... ,', , .......... . 

'f(11)lc fJf (~:c:tlte.f1ts. '.' ~~ ...... , ... ", ..... -,."., '." .... "., .... ", .... ,. """ 

CHAPTER ON.E: GENERAl.· lWf.RODUC1JON 

1.lhrn:3 <-1nd Objectives .......... ,,, ............ ,, .......... ,, .......... . 

1 "J ~,,1·/.·.t }""'''<''',!{VjV, t .... :.. . . tv~.", ... : ~' .. '''':''''' ",I'.:C:> .. ~"'" I • ...... ," ,",., ....... ,,' .", ......... ""."'", ••••• ,,,,"',." •••• 

!3Literuture PCY!e".'J ..... 

.1.4 Prcjed OUtlil1C ....... " ....................................... . 

CHAPTER TWO: OVERHEAD CABLE HAZARDS 

2.0 IntnKluctinn .......... " ........... " ......... "" ........... ,.," ...... . 

2.1 Generation. Tn:1nslnission ;Jnd Distribution Nct>Nork .. 

2.1. 2 DefiniUon of Terrns ..... ,,,, ......... ,,,, ........... ,, ......... ,,,, .. 

2,2 H;:·t;;;ards Cau.scd to the Environment ....... " ............ , .... . 

2.3 EnV)TCmnen.tnl. Haz8.rds on Ovcrhc,}d C~:~bk Netv;:nrk.s ... 

CHAPTER THREE~ DISCUSSION OF RESULTS 

') c') (" .,,,, ")1' ;('A!! S"11 "-'''''1'''0-('''''' il' ("'1 elf .q .. I.~.·" .. "'.;.·! ;'.~.'.; ............................ . ,)./.., ,.I, "'-1' .. :.L ........ :, .. <.,: \.,l .:. ~.:.: ..... ;,.. ....! .. ( ..... ..... . 

3.3 Discussion of HesnHs ............... , ............ , ............ , ........ . 

3.4 Ch.:erbead and lJndergrGund C:?.bles in CompBrison ....... . 

CHAPTER FOUR: CONCLUSION AND RECOMMENDATIONS. 

(}. j C'c;nclu~:;ir.rn ............ , .............. " ...................................... . 

-4.2 Reccn:mcncL.tii')rlS ............ , .. 

V.n 

v 

vi 

vii 

t 

J,,2 

2 

.~ 
'-1" 

I" '0 
.. .l 

6·7 

S-14 

14·2? 

33 

;j4~37 

;js 



rninhnum the eiectrotnagneHc and mechanical effects 011 the cabres, the tMe of 

electrocutIon and hence to beautify our environment. 

J,.&_~ METHODOLOGY 

The set of methDds used in this projt:d work include oral sampling of individual 

opinions, Hw usc of Questionnaires and the tahulation of the results obtained, <I.no lusHy, 

ne·r~n.."",·1 ·'''e"e;l,.r~ tLr""'(r~' i!,o ".,<> (,f' HS'>"<"lY<~ j·,,·,·tl-,{,,)k., '-"n..1 "'til""'" "'~Iat·",,,j ;"'I"'n""1,,, ~C' r" ' ~- ..... ~ ... nl s .~ .( ... ~ \.IB B. t/'L(5·d '. H .. , <A::>.... .~d. ) ~ { .... ·v {.C·.<' ~"'.'''''{.. .3~r .. K,~ ..... ~~} ~) ~ v'- '- 'V . vt.. }~.o ... l t I;d~;; (. ~ 

supplement the overaH findings. This medlOdolngy is therefore limited to the Mbte-

1.,3 Ln::~{~{ATVU.E gKVJI~'Y 

t. <> "H<>rnnl- ,,,,,,, -l1"'M!" n' 1~la~0 I?) t' h,.,., >"~rh, ·"rent· 'e'· <' t·· ..... , /'p»11~:11'" tilA >ldv.>lnt<!<hi"'" of i.;gll· .' .... };: ~~~ ... t"..·A' ~jt .. ~~;~,- 1.{~,~ .... j ......... ' ... ~ ... .!.:v '!v.:,~ .. o} i ... ~, ~ ,;~ ...... v#.i~~ .>t ...... ! ...... ~."~ ....... ..... ~~~(~.;, ..... J/.~ ... . f 

'v'oitage alternate current f fl.C. J turbo--generation and that of high voltage direct current 

(d.c.) transmission by Calvery and High Held with the 'tran5verter'. This idea "vas based 

on tbe connecti,;)n of lmmber of transfr:mners using brush~gear$ t!wt/s i'otating 

sYHrhnmously at high speed Hewitt's Mercury vapour rectifier (1901\ the gdd codrol 

(192B) pW'vided the l)t1S1S for controHed n~,:;tifkation and inversion. 

Experiments were carded (:rut in Amerk:awith fhyratiml:'> and in Emope\vHh \lerc:ury 

pool devicf..:?:> (1940). Aho, in Soviet Union, and experimenta.l single flnode valv'e WRS 

constnlcted during the Second World \Vox whilst anintensiYe r(:~earch \vas conduded in. 

~hve(kn by ,AJ1nwna Suenska Ekktdska AkUc boJoget (ASE/\) (1940), 

In Germany, the secretarial fhr Aviation encouraged the development of high v"olti1ge 

dl-red current (d. l;) technology during tbe war b(l~;ed on the f~ld that underground 

transmission ,;,{<1S ks:~ yulnerdAe to air rukh An experimental transmission system of 15 

was intended to be a prototype fiJI" a 60 1\-1W, 400KV syMen of about ! lOK~'y1; patt of 

which '';V88 buHt by the end of the ';i,JaJ. 

An underground system was brought into operation between .Moscmv and Kash\va, 

df;velopment of the modem high Voltage direct· current {d.c.) tr<ll1smisf,lon ti~thw"J!ogy. 

Ab(~ installed ;:H 20M\V" InnK\l diredA:ufTent (d c.) over 96KJ-A ""vas the S"veden~ 

Scotbnd link (1954), 

cons!nlded at 169M\V, + 100K\/ d~red "(lHT<~nt (d.c) 8.t 64KM (1961) 
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The first overhead tmHsmis~lon linking Vdgogmd 'Donnas::; U 962-1965) v.rlth 

720M\V at + ,iOOK\', 9DOA over 470K\1was cons!.r!.lCtecL The Ne<A' Zealand fink ( 1965') . . ,. 

'lv-hkh was pardy overhead (570Kf"f) .and par-Oy Sl.lhmmine (40K~vr) ahtTflaJe.cmrent 

(a.c} of 60Drvnv at + 250KV din:::ct·cunent «"Le.) th;:nn North to South >-va?;> also laid. The 

.Kondskan of 25mv!VV, 25DKV din,>;ct·current (d.c.) U965) Interconnecting Sweden and 

Denmark partly overhead and partly submarine 'Nere Itli.,t"dkd 

Besides, Sak!Jmalmerconnz~rt or 09(5) to interchange up to 300J"AW at + 125KV in 

either direction hehyeen 50HZ to 60HZ fH.nver systems in Japan in the case of ahernate-

r-'"W"~<n* (<> ~ 'j "f'h·.,,)t·
L i~'<;"P!'!~''''<''<>'' (.,. l""k nf ",nf'l'g" ,n i>;~l>P'l' ""<:;~'''t'' H,<." {"("'}!1!;':fr"c~'''''~ .. -,s~~;o;,~,-.. ~. ~ .. ';":t.,~,.,'.',) :.~~ .. ~ ,.·'}"--. ..... K. , .. h~ .. t . ...s ... .:LdC .... ,~ }:: n.,,' ... ..... ~ .....,! .. :~ ... ~,:f H~ ..... ·s.~t:,..... .\r'.I~ ........ H. ~'''U)) .... \",.; >.'! (.( ",~l" ... t3. 

There is no practical alternative to the alternate··wned (a.c) to dired~curH~nt (d,c) 

and hark to aiternatf.H.:utrent (a,c.} converting station. The SanJianm ... ItaJy {mainland) 

(1(67)of 200MW at 200KV dire(t~cum:nt (d.c) over 121KtA v,;a::; CO.i1sttucted. The 

PacWc direc!'-eunent (d.c.) lnter~tie (1970) nHlS In r~r;]!1elwHh two dhi,.~f aIternaJe­

current (ax) circuits m 500KV, 50HZ ov{~r unKi",j overhead transmission was 

inst<1!bd. 

However, three~tennhd Ki!1gs'lv'0rth~nt;ddinghm ~~'met,dt~n dired··(:urrenf {d.c,) 

,-A" .~, >f [,,~{r;\./nl' .. ~. 2{IK": "'" ",<:j. ,.,t·),~' ~! )'.,~ ~;r' A ,t~ •. <>;. i.\~ .", tL.<> S'<. .. lA'.!H" (" 'J·fvj.\!.n'.> ' ''',) .. \- ,,,;],' C).H" .. ,nL,,~.,,! H1 ~.,!,ht..t, .. Jng".on, c ,v,-<1.!(,rcv !Iv 

existing aHenmte-·current (a.c) in areas of high load density without lIKreasing the short 

circult !eve I (! 974) H has distances of 59KM and 82KM fbr eRch respective links, The 

more ohvious application (g75K~yt) of nomina! ulpadty of about 1620M\\L± 450KV to 

be expanded 1"0 its ultimate c~pacity of about 6.500MWinNdSOJl River Biroie (1973-. 

1977) ';V<iS constructed. The first st(,ge of this scheme u:~ed the hiu.hest l~o'Yver mercurv~ ...... ',... t ." 

Due 1.0 the intf:fVen!.ion of tmns[i)rmer, the adv0cMes of a1tematf:~curren!" (a.c) 

pw\'aUs n.nd steady de\'e!opment of bca! electricity generating statkm cormnenced with 

each larger town or ba.d center operating its own stMion 

TheNMlonal Ekctrk Pm·vet Authority (NY FA,) Was est<1bli,:;hed by the Fedeml 

! 972 consequent upon the 

1Un;]!gam3tion of the Electricity Corporation of Nigeria fE . eN.) and Niger Dams 

r\utnority (N. n AJ With that provision, the bask Hmctbns of d1{~ j\uthority cover Hw 

generation. transmission, distrihution 3nd mmketing of dettddtv at i'!.!1 economical r:1te ..... .. ........ 



thtOHghotlt the federation and even beyond, and, therefore, charge I')Jstotriei"t-l tninini~Hy 

More often, than not too" it~ major pmver stations and sHb~statkmB are strategicaJly 

located at remoie hnvm~ and vmages nation--vhie; H. b'1i; so developed its lwt'kork of 

generation, transmission, distribution and. marketing that tod~l.y it stai1ds as a colo;;~us iH 

this gn.><lf t:ountry's special inittatrve towards snrio·economic indus!.ri(lHzatirm. 

Band··in·band ',vith these positive siridn~ h the cleM manif.2statlot1 of the Authority's 

Telecomnnwkadrms {NESL} pk. in 1985 a:'> a result of the r;n~atkn of the tyfinhifY of 

Cornmtlnications, which \vas bmwdy under the Nigerian Po:'>t and Services (P &T.) 

hgether ,<pith the Nigerian Post.a! and Service Telegraph (NIPOST). 

Prirne consideration of a power station is the production of electrical energy ".vhHe 

thai of communkation is the generatirm of tone (wrreni.) signals. Though both are 

invisible and tntangiblf\ they have thdr influence and sp!endoured elIects on our private 

i' t f! "h ,~' f'! ! .' h "r1' ! I .. " t~ >.' .. 'lHcn U>~.!S vdtn t e e1l.ects o. GI01e net'>vOrK m te opt'm an .. 1 .Je aHl1S am, ouwctlVes \). 

thh research v,:ork as well e,s thevflxious methods emptoyed in carrying out this resi}(irch 

transmission of current dectdcity,NSP,A and N!TEL cabling systems, and the ma};x 

caus~s of the environmental hal.axd?3 of running cables in the open air. In chapter three, 

of both overhead and tmrk5rground cabJes in 

wmparIsm , the <.Hscus:;;ion of tb;; results, the effeci.s Df cables on technology, the 

signHkant of the study, the limitation of the study Hnd the rdiabiHty of oVt.~rhead and 



CHApTER tWo 

The cabie network of the National Ekctric Power AiJthndty (J-.J.EJ>.A) [iJ1d that of 

the Nigerian TdeconnriunkaHon (NITEL) pic. have been suhjected to severe attacks by 
V<lnd<lh in recent Hmes. Thf: HsefiJlnes5 of the copper content of the cable in the making 

of jewdries and revinding of dedJ!ca! m~chines cum loud speakers rnay have been the 

Though, this is not the only source of hazards but the 

incidents of cahle then had become so rampant that the multi-m.H1ioil N(l.ira investment'<l 

in both e!ectrh:ity and telephone cable nehvorks h::came seriously ti1If}atcne{L Sudden 

loss of e1edrbd and telephone services at strategic places equally thn::atened economic 

Ba::;icaHy. electricity is genenHed by citherHydro or Ihenna! methods here in :NigerJa. 

This is done through the a,eight m~ior pmv'er stations located strategicaHy naHon .. \.vide. 

The three hydro ;;lnd six thermal pol,ver stations have a total instaHed capacity of ),920 

megR-';v~.h~ (M\V) The hydro (\Vl~tef) power stal.km is cho~per to nm but, even then, it is 

more expensive to bulld. Thurna! pmver st(ltkins, 011 tb,~ other hand, depend on high pom 

The cost of rnining a thermal station 

k, thereF;re, rm!(:·h higher thm its equivalent capacity of hydro po\ver plant. The 

The energy hH tdq;hoHY is gem~rnh;d hy n com~t[!nt direct -(;urrent (dc.) suppJy at the 

m(llH exchange (control ruom) '>;vhh a capacity of about 50 vohs. 

The pov·;er generated is tram:portt':(\ to the required vadotls loRd centres aH over the 

country H·;t utilization at J 30 K.Hovolts (K V) and (or) 1:)2 kilovolt::; tn ensure minimom 

loss during the tram~mission process since pO'Her is transmitted over a long distance. The 

power stations, Distribution, and sub-stations are careLdly lntcr .. !inked by a transmission 
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Network popularly known as the National Grid (NJ1J Th~IS the get1er~ted dedddty Is 

ct)ntributed into a poo1.at the Natkmd Control Centre, NJ::,C.fhogho, in Osttn State for . . ~~.' 

even re-distribution arTnss th~~ fhkmtion. 

In the kkphone nehvork,individua! lines were jumpered at the exchaHge side ahd 

cable pairs v:ere laid from the exchange to cabinets erected at strategic locations 111 the 
tov.;n. Transmission Hm~s w{.~re put in pbce by the autb;:rritks.The subscribers telephone 

:wts desigi1ed Vo,lth in-buUt tr fwsmiHer and receiver and the generated tone-slgnah <lH.~ 

then Hnked via the distribution point; and cahle nehvork ~,vhkh are overheads, thr 

economic consideration, to the t;ustomers. 

The consumers step dowH high voH(lges to very srnaHn ones for cOllsumpHc!l1. Pm-vet 

is, thercbre, skpped .. do\v!i from 330 KHovoHs (RV) to L12KV to33KV and .llKV fot 

indumrial constml<?lB, and ftlrther down to 415 >.,;'nEs aud 230vu1ts for dornestk 

consumption The voltage ;;ltwhkh a customer take::; supply and how the StiPp~y is 

custornefS The che,lpest tnethod of conveying them is by overhead lines particularly 

y/here light kmd are cuncenwtL for Itnv and medium voltage services, o'y'erhead line 

poles used me of '<NoDdz~n or reinihrced connete. 'They me gener<'l1Jy g mdres in iength 

with some 7mdres out of the ground. The H'.gul?!tions that govern the election of pole:; 

must be observed for eftkient and hazard nee tnmslni%ion nehvork Electricity poles 

shodd be on 01H.' side of the way 'Nhilst the telephone poles and ~Nater PJprs on the otbeL 

In r<hgerh, thb regulation is not given lrmch consideration hitherto. The butt of the poles 

should rest <>0 a few inches of conC.fete or a hmd core HJH:I be yveH mmmea .. in. Lknvevet, 

in bose ground, cross-·braces are very Hecessmy hd(nv the ground h:vel to present a 

brger an~8, to the yielding solI. 

The use of cO!1ductors 18 employed to C,iH!Y the generated energy and ~lgmtis to the 

appropriate cuI1sumers. Those mostly used include Alumintml, AJ or copper, CH. They 

possess hif2)l ekctrical conductivity, good rnf.'ch::mkal prop:rtics and high resistance to 

C0f1l;8!OH, Conductors must have il bn:d:hg Imld of at !cast 560 Kilogmms (J(G) except 



those Ur! a service to the consumers. They may be hare Of insi1Jf{h~d. All Wrjoderl support 
other than the hard wood or oak CfOSS- anns must be Imrr~;gnakd \vith cteosote. 

Insuhtors gener <lily reduce the loss of pnwer being tmnsrnlHedand avoid e~~dhing of 

I.h{~ voltage !r) th' ground in overhead p(}',ver cable tbt depenrb on nit Ex hs Insuhtion. 

h !uakes use of glass or porcelain im;ulators at the supports. 

Frequency and voltage 

communication respectivdy. 

at the major quantities used the p(.!',ver uUlity and 

AHematiml current (~tc) and direct current (d.cO) are the 
~ ,. , . 

only fbrms of fjectrica! energy In use generaHy. h is vety econornk.a! to transmHlarge 

amount of alternating currem power over kmg dbtances hy the use of high vdhges. The 

high voltage (n. v.y is of the ordl::r of l1KV to 230KV, 230KV to 7 65K V and voltages 

above 765K V <lre teHned di:ru-high voltage (U H V.) 'NhHst 120V 1.0 ,41.5 V is considered 

as !ow~ vdt<lge (L. V.). The 'Y'dta.ge used H;l tUlnsmlUing e1edrkhy v>,orkhvide depends 

un the distance to be covered by the !ransrn!sskm cable nehvork and range::; Dum 660KV 

though 132K"/. 

Investigation rev eakd that as at 1991" 5.00km of 330KV Hm~s, 6000km of 132K V 

lines MId 55, 143K\·1 of 415volts lines and over 27,216 towers 'Nere constructed al1ci 

firmly erected. i\ fh.?quenGy of 50HZ is enhanced in Y"-!igeria \vhile in LJnhed state of 

America, fbr examph:,,60HZis used lbr her operations. 

Length of pules, dearanc€s required above ground, the availahility of right-ways, 

polide<; and regulations fh)m the government are 80nw of the factors thnt didates the 

planning and design of overhead cables. If these tbcton and many DHK~rs nre observed 

they can reduce the cabk hazards 10 a greater extent, 

:tL2 IlEFINIT!ON OF TFJUHS USEO: 

(1) CABLE. 

A cable is defined as a length of a single insulated conductor (solid or sHandfd) or 

two Of more sm:h condudors e(l.ch provided wi!.h its o',;,:n insu!atbn yvhkh are !aid 

up together. 

Any conductor '\vhich is tt)mposed of a conducting materia!, <l.nd is unif1:Ht1i 1H 

diameter and circular in cross-seU.kin, is cdled a '.,vire. 

'"'1 
I 



en CONDUCTOR: 

A sub~tance which offers a lenv resistance to the How of e1edtk current is tnUed 
a conductor. Example~ of conductors are Copper, Abminum, Eureka, Tungsten, 

ahd so on. 

(3) INSULATORS: 

A !ltlbstaHce v.:hich (at a partkular voltage) does not aBow the flow of dedfotlS. 

current "through it h called un insulator. For exampie, f"JJme of the good 

insulators are mica, ruhber, polyvinyJ chloride (PVC), e.t,,:. 

(4) CORONA: 

Corona phenomenon is define.d Ml 11 self .. sustained dectdc Jisdulrge hi: 

which the Held intensified ionization is locaHzed only over a portion of the distance 

between the ekctrodes 

(5) TELEPHONY: This is the method and process of sending sound and receiving 

message by telephoninJJ 

{6} SJGN/sJ~,: 

t· f'~'>v<~<nrl1' "'.<».g" ir "'Y'"'<n:~t ",.1 n'· ,·..,r ""l'·o.<> i .... ~ ...... :" h;.).V ... )CH! v"' (:;.u~s .~L.t..... . .. ~:; vvt ... '"ivL .. 

This section de~ls 'Nith the overhead cable hazafd~ done io the endre ~;nvlmnmenL 

These hazard:;; are mah11y dH<:; to both nah!ral and unnatural effects and :c>ome of them 

include burning of houses .and pmpert1e::l, cOfl::lt<im ks~ of service, cable congestion 

, effects of broken poles, electrocutions, radio lnterierenc{7, tot-at blackout, et-(";etei'~, 

eH:etera· 

For economic consideration, VRst in~1odty of pCHver fmd telephone c~hles were 

!aid in the open a.if Many people ignored the side effect of these aerial networks 

and built their houses undenwath due to the sr;ardty of land <l!ld hence violating the 

right~of.way. In big dtk$. like Lagos and Kar10 >xhere there is mban conge:c>tatirm, 

hHading~ ,;vete usuaHy erected under high tension lines or very dose to the power 

Enes. Some of those lnvdved in this act nrc ignorant of their eHl.'ch <l.nd nl1ure 

implication$. \vhik manv do nnt cnnsidn it so dan~1erous to their lives and 
~ ~ 

properties. Any of the tra1151"nrssion line:;; that Hd!s on the roof of their houses viiH 

c~use an extretndy great havoc vlhich m~y and may not he repaired. In case of 



pGwer frl"l.nsmisston lines Bves and properties 111ay be kmt due hi fire t.)iJthfMk: tH' 

(and) dedrot:uthrl However a recbsHre ofthe elrcult breaker might be tried, as a 
prQtedion would he required to reduce the effects to the barest lninl.nmm 

Danger bet~Neen .a 3JOKV and the faBen wire on the ground could ocurr \vnen a 

re-·dosure of the circuli br{~akef is tried. These could be fire outbreak all over th~ 

pbces V{~ty dose to the affected area, since most electricity Hnes are \lgUal1y 

protected these protection then activates and n:move voltage supply Hom the line, 

The prdechve device commonly used is the circuit bre3ker (eB.). 

A great care must be exercised when cbsinu Ii drcuit breaker to avoid 11 disaster. 
~ ~ 

fnvestigation reveakxl that early this year at Kaduna state, an ! tKV distribution line 

connected on the same pok~ as 415\'0115 distribution line caUe feH on the 415 volts 

line resuHed in imrnediatr powerulilure, The n:>dosun? of the circuit break(:r WHS 

carried out by the appro priMe staff on duty and the ,.tI5 volts were theu energized by 

i\Jore than ':';(:',·'en people were instantly 

of the pO'Ner pole and the circuit breaker "'gah V,fas autofnatically opened. The 

conduction of the line on tb:5 ground Wfl~ observed <;,v11en a redosure \vas tried and 

five goats and a. number of' other creaiures Yi'f:re reportedly burnt heyond 

recognition. 

:\. Fub.ni man in 1991 observ<x! that his hen has !aid eggs on the cO!1dudof ofHw 

-{ISV povver Hne mounted on poles. He was de(:twwted in attempting to pack the 

eggs and the hen due to ignorance, This ocmrred in kwara state. Tn 1998 aH 

eb:tridan 'NilS 3150 dectToclHed when he was reconnecting a difH.~onnected power 

Hne. Simibrly, j bat was d€xtrocul.ed in an [lHelnpt to rest on a 415 

distrihution lines. 111 th,; second quarter of this year a young man in his early 

t'<Nemks v,/us electrocuted at Bida"l'liger State, when he 'Nas plugging mangoes Oil a 

mango tree which tm;~ been dec!rHkd hy a enole that fe:!j on it unknowingly to the 

victim. 

Broken ~1i)tes mkht hl! on the roads or (and) streets due to hea'V'¥ fR1nsiorms nnd 
¥ "---' " or' 

\vind~. 'These fhllen poles together v{ith the cables they cany might he cOHducting if 

the relays at th(~ controi wom::; are nm fbnct1fming 0r because of residual voltages in 
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the am~ded cables. Thus, the conduct~m! medium. has heen oile of the thil.!ri s{iutces 

of electrocution to the surrounding pf~np!e and aHimals in general. Cyclists, 

motmist$ <lnd pnssers··hy wen~ not ktl ouL Apart Ii-om prevenHng them to carry out 

thdr daily activities, it l?:>very detrimental to tho::;e that are una,N<lre of the lnddelJt 

and therdhre might accident<'lHy step on the live cahk~s resedting in tht>:lr sudden 

aHd untimely death, 

:M:ore s(\ in Dec<;~mber 1998 at Ilmin, Kwara St<l.k,(l. J3KHovolt~ hansm.i~5ion 

Hne suddenly cut due to improper joining of the (,3bbs and (or) v,,'{~ak cables ahd 

dropped on a tdecommunkatkn's cabinet cum the other w<'ld m-!jacent t.o the cable. 

A!thm1gh no casualty "vas recorded, bvel-ltigatkm reveals that the cabinet~ a~ ','-:ell as 

the (~xchange sides were seriously damage Millions of Naira was 10M to tbis 

disgnintled irldden(:t~ 

'Voltage surges usually OC(1.1f VynOI lightning and thunders Rnd storms take place 

and then come in contad v.:ith the aerial cabl.e?:>. Over voltages hulla up ahd currel1t 

~urges would be induced into the (;ah!t~ circuitry simu1t<1I1N}usly. These over 

currents and over voltages usually destroy the ele(.'tron!c systems connected in our 

residences and sv:itched on permanemly Tekphone cahles could be dam.<lged and 

1 ! ' t"'" j.! f· 'f' ! 'I' 'l'l ' t:l." ' tM.? resud.!ng a teet L1(~ ,oss {) serV\C{.~Tom 1.10 ututy. us eHert lS very rampant 

dne to high numher ofthunrlerstorms per y(~ar, which is generally put at 45,O{}O. 

Pov{cr and telephone cabie networks might take the form of linear or radial 111 

the open air. These methods of laying cable have cB,used the congestion of the 

caHes in the environment (lwi as a re::;ult the natural beauty of our environment is 

threatened over ihe years. However, these are ~tW considered as the cheapest 

cornpare to the underground but it mus.t qnicldy be added Hnt they directly or 

indirectly enc,:;,umge tfH.~ v~nda!s to perpetuate their mew~! aets. Hence, the open air 

51?1:m~ untidy amL at time~, does not give free aceew:; to its users such a~ honse 

builders and heavy tnmk mot0f1;,;t~ v.:ho may Eke to !.n:mspori hrge goods acrc~s the 

roa.ds at a particular time. 

In addition, brob:::!1 high-tension lines may fa!! on to Ere olHbreak Shott circuits 

t~ould a.!so result t}-nm the sparking of distribution c3h!es and improper twisting vety 

often. These distrihution cables and other high-tension cabks dry hushes and then result 



could damage huHd1ngs and properties. Damage cabhs that att~i'Hea.tJ fot di~tdbutioh 

eventually result in the blackout due 1.0 pO'wer outage. The (lHbeled cusiOlners may Mot 

efuny their electrical fucilities Ex :=;ome days tJr month~ depending. on lhe degree of the 

damage and some other factors. 

Environmentat poHution could also occur duz~ to the burl1lng of the <!.eda! cable 

Hehvork or fire outbreak. Carhon (ij) oxide and carbon(ivjoxidewere released into the 

atmosphere gnd these hrmmbus compounds are very dangeroHs tn hmmw lives when 

, !.. l ' I ' > ltfua"e m a very. Bxge quanhfles. 

Th~; odoHr of ozone (U3) fbrmed in the atmosphere due to the effects of corona. on h1gh 

voHage and extn:l high voltage is vl?ry kmnH!! 1.0 the entin.~ N'ople's health. WhetH.~ver 1% 

conductor is energized above its corona threshohi voH,agt\ an audible n.oi~;e that <'lppear as 

g hissing s{~!.md v,;mlld be he,nd. Thl~ ~,otmd is produced hy the disturbances set up in the 

air in the vicinity of the discharge. OlOne plays an important role as a good absorber of 

ganuna fav::; from the sun. ...... ~., 

\-Vilen an 011..1 man, so says an adage, keeps harpiHg on a maHer time and Hme ~galrl, 

it is either he e!uoys discussing h or it it-> an issue that pains him io his boHe B.1antWi. W!m 

~;;nj{)ys talking about parasites liv1ng on his hody, a vermin that is ready to :=;ud\; life out of 

his victtm<~ This is exacHy the irue pictme !>cnveen theNEPA and NITEL utHities mid 

vandali::;ation, Enormous resources have been lost to the caOous and nefkr!OtlS act of 

vandaliz.atlon 'which have since become a sodal problem in the country, 

FJer;tricity and te}ephom~ caNe thefts have been so rampant that hardly a day could be 

passed without the vandals perpetrating their unpatriotic acts For exanlpk late lf1 f><tarch 

fbur giant Inver tension Une:'). And so ,a curtain of darkness was dnnvn over the 'Nho1e of 

si<l:te radio and Tdevrslon stations and the entire communities. This incident led 1.0 the 

~nienuptkH1 of the agog and h!issH.ll preparations tbr the state visit of Hwpresldent of 

Nigeria, General lbu!hiro Hahangkh and the proposed v!:=;h had to he cancdb1 M the last 

minutes due to the bh:ckont in the state. 



of the distrkt fbr over three months, Be§ide~, the distrihlHion nd"Nork litles hi Bitttli1 

Kebbl and Sokotn districts v.Jere also vandalized, 

V'h cannot over~emphasile the impc:rtance of hoth (Je<;:tricity .and HJephone HetworR:f; 

in p(nvedng the economic,. socia? and tedmologicaJ development of our na.tion. The 

continuous '/[u1(hlH:,;ation of overhead cable lines \vhich tends to h-npede the productivity, 

stability, <lnd d.istribution of electricity and signals in our country shotdd then=;fhi'e be 

Since 1991, imab:, lmeko and other 

AbeoKuta district tw.ve been without power supply. No 

SUCHer had the eler,,:trification project of the area been completed th8.n the vanda.fs struck, 

GIfting away the cabks, pot insulators, spindles and other material::; then valued at about 

six mHlbn mdr(l. (t<t6M) 

On the other hamL a.nother in~t(!!1{:;e of vand:als,·indtlced bhckoHl occHred in OstH~ 

state. /\1 least eleven local Government areas were an(~ded, Thi::; Hnpatt'i.otk act took 

place in 1995. 

In April 1997,about HUeen communities located ill tbur Local Government Areas of 

Edo State were thrown into darknessaner rm onslaught of vanda.is h<'ld vandalized the 

Guiness 19v:eadolo J3KV lines making a~vay with ROO metre~ of aluminuiH1 cotllbctOfS, 

3 JK V pin imu!Mors and other electrical materials valued at about N2milHol1 ndw. 

~nvesOgation revealed that tbe Ugbov.:o campus of the Univf:rsity of Benin rind the 

University uf Benin Teaching Hospital. (tJ.RTJ1) ·'.?Jere also affected. There l(lca! 

Govnmnent fkad~quarters. 19uobasuwfl, Okada, and Fug(l, were some of the tow11s and 

'villages affected by the vandalization. 

Ea.rly t 99K in Ogun state, 010Go, K3!h, Hugun,aH in Abeokuta District and ahout 

seven other villages (~Jong f\bec:kuta·Iba(hm road wne thrown into darkness when the 

Eruw(l··[badan 3JK V line servdng the aff:a ,<,,;as vandalized. It was also n~veded that, 

\vithln the same year eleven 132KV double c!rco1t t<Y>Nets were vandalized hetween 

BenlH (l.nd Ughdli arnmmring to 66mH1km naira (N66M). In the sarne vein, some 132KV 

Ene 'N~~fe lost to the vandals in July 1998 at Benne Stak. At least two states, Kogi and 

When vandals plan their heinous aCL the thought of the possibility of luck running out 
, ' 

on them and then being (;aught in the ad Of \';'v'f::!1 coming to a sad end through 

12 



e1edroclltion h; hever pHt in mind. H{)wt~ve'r, scates of vanda!s have heen cAUght hi the 
act alive and made tt) [<:1>:e thcfill1 vaath of tim bw. SOfne others ~Nf:Tt} tnobbed and had 

themselves "'Vandalized'" by the conummitks they had intended to inconvenience hy 

their Rd. Security $.gent~ §hot so many otlH~fS wbUe some "'·lef{: foundrnaimed ()f dead 

aHet ~uffering electrocution froc') tlw equipment they 1,wm!ed to vandalize, The Est is 

kwxhunsfihle, 

Investigation a!sG snmvs that at the lkeja Exchange, SUlne staff who were lHegally 

tempering with pairs in the cabinet were caught with the aid of the AHti~Cahle Theft 

Dev!cce. 

(h:k{~ted in the e)(change by tb: same device /\!though the tekphoHe cables theft is not so 

rampant like that of the electricity due to their l..lSage and economic valtle~ yet they were 

ndexdudedln being vanda!iz{'d, There arc nmny voices a.g<linst vandatJzaHun. The 

havocwreak€.~d by vandah a.nd its attendants inconveniences have been eliciting reactions 

.fiom lndivid':lals and groups of different live and ~tatl.lS across the hnd. Ihts the late 

Head of State, General Sanni Abadm, was not !eft nut in the struggle. He Hoted that the 

nation's under-tkve1opment was as a result of these vandah AH hands ~hodd therefore 

be on deck in securing these infhstruetures to enhance the spedy tkve!opmt~nt of the 

counHy. 

Another important factur is the lndudlve Interference bet\ve(~n Powei' Jild 

comnmnication Hnes. His a common practis€; to nll1 communication fines along the Saine 

route as tht~ power lines Since the user of electrical energy is also the mer of electrical 

commtmk;:ltioH sy~tem, The tnmsrnisslon lines transmit hulk pO'wer at rdaHvely higher 

vdtages.These lines give rise to electromagnetic and dedrostatk. fields of '>uffletlt 

magnitude which induce cmn~nts B,nd voltages resnectivdv in the Hdghbomln!~ 
....! 0.-.. 5 

. ! $" , 1 " 'r: ii' , sY$terns me \lr;e mterference \Vlb1 (:ommumratKm service, l'or exnmp,e, tne superpoS1tlon 

of extraneous currents on the trUt~ sp<?:ech curren!.s in the communication wires, haz~rd to 

perf'lon and damag.e to appamtm due to tlw ext18Jlf;UUS voltages. 

message ft,lthfuHy and. may ruhe the potentia! of the app<lI<;tus ahove the ground to wch 

an extent l'lS to render the harding of the telephone receiver fX'hemdy dangerou::; It is to 



be noted that the larger the distatlce betweeh the pmver cotu:hic\:{;rs ittd. the 
communication conductNs, the smaller 1S Hie valu.e of theIr mutua! lndw::tance 

A, number of environmental f(}fCeS has int1uenced the hazards caused to the aerial 

cables net\vorks directly Of indirectly. Thr::se haznrds 1;:,;'odd be enumerated in (h:tnHs in 

The de-regulation system of laying hoth power and telephone cahles along tb~ san-W 

rmltt~s and on the same poles usuaHy affi?ct~ the lakr to 11 greater extent due to thdr 

t.hickness, diameter insu!ation and the arrlOUn!. of currents (signa!s) they cany '.vhich is 

generally srnaHer than those of power cabJes. 

c{)mrnunication cables their circuitry '0/iH be energized. The communication c8.b!eS nwv 
'" " .... 0 ./ 

therefbre get hum!.~ the n::·mlt is usually the replacement of the damaged cahles by the 

atkcted subsuiber(s). 
1\{(}fe often, Umrt hot bush burning is 8. pra~:tice columoil to hUi1ter ~nd fatlrl.efs h1 the 

rum! areas. Due!o thdr carelf~ssness a.nd. igi1omnce. pov:ef and tekphone polz';$ 1wd (of} 

cables and other instalhtlom nrotlnd that particular place may be burnt Apart n'om the 

hugr: amount of money being \\insted to the t1H,~ disaster, the mvaglng of everything 

around the place could also l.ead to total black{mt fbr the neighbourhood 

Close to bush burning In the fum! areas is the lndneration of refbse close to pOVJer and 

comnmnktitkm instflHation~ at public refbse dumps in our dties. for exmnp!e, in 1992,3. 

'Nhole ndghbour hooD V'iRS throvm into darkness at tht': Kuto areE. of .Aheokuia, UgU!! 

State, 1,vhen fire Fon1 a reHlse dq.lO!. caught up ~Nith an overhead po~yer poles and bUrnt it 

up. 
Severe damage IS also caused by the reddefls attitude of some motorhiswho ddve at 

so htgh a 8p{~ed losing control of thdr vehicles and thereby kavbg the mn.1H road to hit 

communicati()n and pZ'P;.ver pdes. td.ost trallers and other he~vy trucks usually bad their 

vdrir:.l.es so high to the sky that it beconw very dmk:uH fC}f them to pass under o\'{:rhead 

lines V\"ithout damaging the cables In CRSt; of power Hnes, they have them",dves to blame 

if the cahles ,<,,/ere not insulated v·;hik t}-w klephone cables, the hazard that might h5 

cause.d to them may he ignore.d by these drivers and fbrcdi!lly ddve~on badlng to the 

destmcdon of the cflhle;o; and {or) poles as the case nwy be. 
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In addition, Hw violent ih~monstfators or doters cause a great deal of haz,ards to ttl{: 

overhead cables. Wh~,;never there 15 po\,;I.3r outage in their area, they occasionally lake 

!~".vs to their hands by resorting to vioblCt~ and attack power and cnmtnunication 

1nstaHations This b usuaHy tb~ case when tht~r"J is an hnportnnt event of national. inte:rest 

hmbering pfmx:.sse~. Investigations indicaH~d that many lumberers accidentally destroy 

the tmnsmission lines by alknving their cut- tree:.:; to full on the cables. 

These h11kn cabk~s fire extremely dangerou.:.:; to oth~~r people who might '<~iish tc; pass 

acros~ the place, the animals in the hush as vl~.:511 as the neighbourhood that th~~ lines \\'~we 

meant tOT. 

Dirt and sni.t (ibn accumulate on tht~ surface of the lnSubtoni produces a leakage path 

fix (~WTents to flour. This nO'~v, ThiR !:=; OH(5 of tht~ natural fhrces tbi-It aUbet the c-ilrial 

cah1e~ mUl it is due to flashover voltage as ~ result of el1vironnwnt;;l! DoUuti~)n. The . ~ . & 

performances con~,ickra hly, 

lleavy nin!bH could be very disastnnl& to both cables and poles. Occa:.:;iona.By" it may 

only am:ct the cross arms'\vhich are abo dangernus if they fall on the mad. The eff;:~d of 

r~lnfaH cannot be Gvedookt~d since the destruction is. magnanimous eadI titm~ it break;; 

the poles , InvestiWltbn shows that as n result of heavy rainfiH rum wind, an 11KV 

pnv""(~r line and two comnumi;:ation P~)k:.:; were (kstroyed at Ibeto, j'-,hger state, Heavy 

rainfaH can also erodt~ the top ::;oi! thereby weakening the :~trength of pol}J5, The H)Ht.~n of 

the poles by termites can kH1 to the \v(~akening and fi'lHing (if poles meant tor 

distribution. 

Erosi.;)n hB$ p!Byed na;!',ardous wli::s in the past on distribution line most t~specbHy in 

the Northern p<:ut of the country, ft 15 usually due to the nature of ::>.oiL The insulators 

(:an be damaged in some ca::>.es and the coniimh>us distribmicm of pO\Vef and signals are 

disturhed in mo~t cases. Sonw river-fine n.rea:=; ~m~ so swampy that with time lhe:y hll!y 

become eXkndcd rivers, Poles ~~rected vI;,;ry dose too these places have the tendency of 

being swaHowed by \ovateI' and the mt:ch.ankal dts!.mction of the mbles might result. 
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normaHy present in fh:;e space heCUltEe of radio ilcth:hy imd (:.{}s!uic r.ays, Thl,:}SC 

!""f'H·."'~''':;' wm move 'N1th certain velocity depending upon the fkld strength The process 

have the sa~ue appeafan\~e as direct current (dc.) corona, \vith a bluish Of ',,?}o!et colour, a 

hl$sing noise and Olone gas formation, Tests conduded show that dry air at normal 

"t.~ (' h·; n « r ",&'., '"(' ! r $ t ,·0 ,,<:l ",", } . .., k· ',.. '1?C> {} ~/., n·, ~. "1'>3P,,Cr,c vre,?iSU e <..<1. f \),.Jrn.m '~g anz; {>.!npef(l.!ure " .. / ~ ... , .. )1 U1. S dOwn ~L ... ;/ .{,>,',., ~', l...Hl 

Besides, h is desirable to avoid corona loss on power lines undcr fhir weather 

destroyed .. 

discharges constitute source {' 
o~ H1 and 

tde{;mnmunicatkm lines "fhey produce eh::etdc: and magnetic fidds, which might be 

connf:(:tf:d to the Inetal parb of t(H'1'(:rs, cable s!w.aths Hnd other distribuH~)n installations. 

Li~htnhw: causes me;vhanic~!. hazards bt.x.:aw;;e Df its fH:(luent ris{~ and !)t:Hk anv)litude = ~ . I I 

Ughtning strikes aiso {;ilUSe a lot of damag(~R to the pmver and cornmunir:ation 

sys!ernR, Ugh!t:ning is the discharge of vecl high potentia! of el<.::c!r!cal energy that has 

buih up in the atmosphere at 11 high altitude usuaHy heHveen 1.5 Kilometers to 4 

kilumeters above dw earth, This energy results in tlw polarization of Hw upper hy~~r of 

th{~ stormy doud \",ihich contaiu positivdy charged particles rmd the h)'vv0r hy(ws ta.ke to 

negative charges 'lihUe the ct~ntml part rt~ll1iHS charges white the centra! part retain::; the 



negative (,harges \vhik the o;~ntr<d pmt n~t~ins charges whik the central patt retains the 

combination of both positive and negative charges in a balanced state that nw.kes h 

neutral. The prcs5uH; level rise::, to about 300KV 1m or abov~~ as the potential builds up 

due to the rapid mov~~ment$ taking place between douzh. 

The dlH~dion of the discharge of lightning stroke I;; usually hctwe(:n t'NO distant 

douds of &!1'ercntly charged pohrities up in the sky or in the final case betwecn the 

charg~d doud and the eanh~ the traveling tightning 'Nith it:.:; negat!Vt) chaIges move in the 

d~rectk>n uf concentrated poshl\'\; points of the other cbud or to tlH: earth 

Air discJ)arges, discharge;.> that ernerge frorn the Cloud hut do {Kit n~~ch the ground, 

can nH1 horizontaHy fOf many kilometers Sometimes they re··enter the doud hase l1utner 

on. in which case they a~e reQJlnkd as c!oudvto-cloud di~chanres, . ~....... . w' 

There are t\Vl) slaw;;:; ofHghtn]ng namely: 

(1) LBA.DFJt: 

The leader is respNlsih1c for the pricking of th~;; smrolmdlng iono~phcre and 

aU.racdng their p05itive d~arfWs thereby maklng the aHrad1i1g tht3r positive charges 

thereby making the surrnuJu1%nQ3 to conduct eledricitv tboUQh a serk:> oftral'ectories that "'~ ., ,>" ' 

are downward bound, Thus t.he stage at which the charged dedrkul energy starts 

traveling do\vnward !'Harks the connnencement of the kader, Ea,;::;h of the estabEsht~d 
tt~atkrs ha:.:; a fltint ItH11irH)us length Qf between 30m 1.0 '7)m vv'hlk~ traveling at ihe ;;;peed of 

ahout 1.2x H} mh. 
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A'!. the \ei'l.oer further appruaches the earth, the 1ntensity of the established 

e1crtrica! field ris(~s to a height of tI..~ns of metres ahove the ground in several 

.These upvJard hound di!?'charge'!. that are HsuaHy earth pOFitive 

phenutnena are known as STREA\JERS 

However, Eghtn1ng causes devastation in the H)Buwing w.ays~ 

(i} Through direct strikes to t<..':lephone communications person a.nd 

systems; 

(ii!} Step and touch 'loltag~;; 

The eO:ed of direct hit on telecornmtwication inhastructure range from 

burnt COH1poncnts, falling parts, hent metal parIs outright nre 10 e0p10510115, 

That apart, dif"{:d hghtning stdke un person may resuH in paralysis, brain 

damaged., heart failure, burns or eV(:r1 instanta.neotls death. 

The fast rise and brgepeak of amplitud.e current ;,;;an produce severe 

mechanical ei1'0cts. L1ghtn1ng current magnitw:ks can range from a.round 

3xHJ to 200xl0 amperes 



(A) 1 
1 
~ 

f\ typ!cnl Current-ampHtud{.~ characteristic is Hlustrated ahov~~ 

nil Flash-over f side Hash)' : " ,' ........... -.- ..... -.... -................. ~" ............ --.. -~ ..... . 

Serious damage c<>uld result if the dangn of side~ flashing is Hot considered in 

overhCMs pow!..~r and. comrm . .H1!cahon distribution ca.ble net'/Jork~.,. 

irnponant fac!.()r v;hcn designing lightening protection systems. 

'Ibis is a very 

ff the curren! flowing r!fJ\vn the lightning pro~ector conductor path COlne$ across a bigh 

impedanc{.~ path during the tirm~ of the dbcharge and the lh:~mby rndal 'yvork oUbrs iO'/Jer 

impedance path to earth, then the dbcharge wmnash over to the nearby metahvork 

provided the magnitude of the potentia! diff€;rence. is su!Ii!;:!em to break dovin the 

dielectric gap. 

Some of the reasons why flashovers could occur include. 

(a) Faulty lightening protection ~y;.,tem; 

fh} incorrect routing of conductors; and 
". ." ~ .... 

(c) High impedance of ligbtning protection $y~,tem 

20 



In the event of a Eghtning stroke, a voltage gradient builds up in the soil, '\'Vhicl1 is 

highest at the point 'Nhere the lightning discharge enters the earth. 

Touch pot€.mtiaJ is the voltage gradient between a peoph: holding or lt~aning on an 

electrified ohject and the p{)int of excite of the current H"oro the person body, 

The frequency of lightning strokes to Teh::c<.)nmrunication t(nvers depends on a 

(i) Numher of thunderstorm days per year; 

{ii) 

{iii) The chanl.ctedstics of the point where the tower is situated. Whether the 

iJ.nver is situated in a plain, on a mountain, a peak or half viay down the slope. 

Condusivdy, lightning stroke. eflbct on both pov,/er and communic.a.tion nehvorks in 

(dbrt should be spared to protect the infi'astrucwres at aH times and to improve the 

quality of p!·()te<.ction being o.n-bred to equipments rind personnel. 

Thunderstonm; are very impress;'ve atmo'=>pherk phenolm~na that give rise to thunder 

and lightning accompanied usually \vith heavy rain, llR~5{~ are natural meteorological 

ne!wNks connected aerially They occur lnainly in the lower troposphere. in mid~ 
laHtude, they can reach n1{~ heighl of about 15 ki\onletre5 and in the iropics SOUie 20 

kilometres, High air temperature, up,\vard tHoving air cu!wnt$ and high air humidity are 

mt~koro!ogka! conditions that favour the development ofth,.mdersl.orms, 

..... ~. 
I , 

.~ ... :l. 



Tlmnrk~rstorms can bc das1.M1ed into three mam ({ltegories namely: frontal 

thunderstorms. thundnstorms as~ociated "vith tornadoes, and heat thunderstorm in 

They ol.>cw· at cold and warm fronts or convergences which otten have high drift 

speedl!<. They pre-dnminau; in tem~x~rMe region area.s of the world. 

The &Hkrent climatic zones are due to the spherical sh<'lpe of the earth and the 

conseqw:ntial widely varying specific solar energy supply. Their main c·ontrast. !let'; in the 

differing t,emperatt.tre and humidity c{wditions, ,vhich an? abo the n~ason for the 

characteristic distribution of thundersh;,nns on ~;;arth. 

(fV Heat thunden:;torm in homogeneoHs air masses is especiaHy violent in nmuntainous 

(orographic thunderstorms). In most ca~es their drifting is ''lery low and 

in tropical regions. 

are estimated 45,000 thunderstorms per·,day the world over, the majority of 

occur in tropical regions not only because of the high temperature but also of tbe 

land areas in these latitudes in compariwn to the pole 'Nards regions. 

ther~f<)n .. \ have their origin in Cumulonimbus (cb) douds. rn th~:se 

large-scaie ovef~l.urning:'l take plaCf:' which tend to change the exhting unstable 

f'! > > > t. • {) Wl$ regwn mio SfaflW ones. 

discharges-the lightning and the ac.companying n01;:;e dHmder. 
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Question, were askeG f,om the power ",d ,,,,,,mUll ication s\aif aer"'" the countt)' 

for this investigation project. Difkrent answers pmvided were noted and taken into 

;nte llectuals ,hat special ize in di Aribni lOfi cable, And comlne''''. afi,l ,taff ofbuth NEl' A 

and NrrEL ptC, 

The resolts obtained were therd,,« di,cussed in the sub,equent sections of this 

cbapter. 

Appendix 1,2, and 3 contain other vital information obtained f,om NEl'A and 

questionnaire, The number (} f pe,'pk thal respanded '" the questions in the qnestbn"ai<e 

The highest bar on the bM-chait corresponds to ,he maximum num
be

' of peopk tbat 

responded to' partkub, questio" while the lowest bar to the fewe,st number of people 

The scale "sed throughout the drawing of the bar"c!;art, is i ihe ,.Iio of I em 



Ll IHSCUSSION OFRESnLTS~ 

rl"A ,·'.n·'(!'-'ct()· .. <; ".,'", !'{'''''''''''' <,f f)'!,l,11'{, :"<'-''''!'I'l'·" ''''''1 ly""'I ,,(l •.• c·~o!v. .... ~ .. ~l. .... ~ ~ S,-, Hs v., ....... :,:;:: ..... " ....... ,. ."1 ... ~ .{., .:H ... }.L> ..... · ...... .e. t) .. U.s{ .• ).{/..<.( .L"} , 

Frn graph 2, the totaJ numher of people thnt had ~ecn the defect of running 

'mnshiul..'; and 48 for theft of cabks that resuhed to envirmnrwnt:J hazards of cable. 

(rfaph {) has the highest vaiut: 01'74 f(Jf tho~e that believe th!..';reis an alternative 

saki these 2 people had rwver sten <)r heard of ~my other alternative to o'ierhcad cables 

lying, 

Graph 7 n~Gorded 67 1{)1' the ,::hoice of underground cable laying, 18. fi)r iay·jng 

maj{)r1ty accept Hw idea of using undergrmmd Gable w;;{>;york." hnht)th power and 

C<JH1filUnicntion, 
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13 COMPA1USON HET\VEEN OVERHEAD lANES ANn trNUERGROVNO 

Cl .. BLE SYSTEIVl, 

hI this section, themedts and denwrits ofbnth overhead and underground cabk 

("I'IA "n""h>{'tol- r"'"'tHi'<)'-~"'" U""f'f:" ''''''''!l''IV-d ,'I''} ""'-1""'1-;""'1" ·S. ~ ............ $.~ ....... ..,.~.; ... ~ .~v y) _.~ .. f·" .•. ~ y)~ .......... ""t:i: ~.t ",~, ~ .tx ...... ' .... ! ... <!ts.;( .. {.)o.../ 1.-. 

Eleci.ric (:nergy can only he transmitted from one place to HHotlier through eitber 

tb~ o'y'erl'j{~ad or under ground Line cOHchKtors, 

(~apacitHnce is predominant in 01}"e of underground condudonL 

(2} The conductors in the overhe"d line::; are h~ss (~xpcnsive thm1 th!~ rmderground 

overhe.ad lines than the underground condudors b(:c>.H!se ofhetterheat dissipation 

in ovel'he;,ld nne COlH.hKi.OfS. 

(4; The in:·mbtion cos! is rnrm~ in case oftmdcrground (a!1ics than tbe overhead lines. 

Ovt:rlwad Hnes arc e~::;ier to construct, install and nWfntain than th(~ underground 

condnci.<xs, 

(6) Overh<.::ad lin<:s requires k;;s ~~quipment and jess trained mnl1))O\,(c1' than the 

nndergrowld ,;;:abks. 

OiThe erection cost of >.m overhead lint? is Hiuch less tbm the undcrg,ronnd cabk .... ' ;- ..... ; 

(8)Noh:l?idl?~tanding the co~"I., undergrnund c,abk:.:; and GOndrH.':tor.::; give a greater 

safety to the pubHc, k::;s inted~~reHce 'NH.h the ;1mr:nifies and bdt{:)1' outlook to the 

cities than the !.wcrhead distribution conductors of the same kind. 

(9) Ha::;ed un the h,d H':::Hsrm, underground c{>ndw:l()r;:; m(\ thertkm:., used for PO\vcr 

?4atioHt, an sHb·-stations connections or a link in overhead lincs, i'lnd for suhm.arinc 

, 
v<lwhlization ofconductnrs and !Jtherinst<1i!cd facilities Hl'ld k~;s hazardous tInn 
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SCHOOL OF ENDINEERIN &- ENDINEERING TECHNOLDGY 

FEHERA L UNIVERSITY OJ? TECHNOLOGY ~ J'MNNA 

RESEARCH QUESTIONNAiRE 

Kindly enmplde this questionnaire for the colledion ;)f data on a project 

Utled; THE INVESTIGATION OF THE ENVUtONi\1.ENTAL HAZAHDS OF RUNNIl" 

CABLES & CONDUCTORS (BOTH POWER &- TBLEEHDNE) IN THE OPEN AiR,· 

Infonnatkm obbinod would be tre·~)ted ;;1B st:detly eonfidential and your 

nmne word.d l)ut f~?atm7« in. tmy w~y in trH: rescBn:rl wo!'k nn' which th!~ que$ti~ 

are drawn: up. It wnB desiglH?d sohmmly for nead(m1lc purpose requiring yaHI' 

falOttul resp(.mS0$, 

1, Hnvo you ever thought that overh0n.d enhk n.etworks could constitute a 

snuree of public dist1H.'hMH~e8 and iuse(;urity to your environment? 

(0) -'l great deHI (c) often (d) quite often 

and teh"phom: lines in the open ~dr? 

(b) thriee (c) onee (d) none 

(a) .acddi;:mfs on poi.e~ (b) hlHek~ouh> (c) dhtdbuHon e~bles 

bl'E'Hkage (d) loss of tone signals 

4, Do you agree that the iUegal eonneetimw could b~~ source of Ju~zaX'ds to 

th<:'~ overhead Unes? 

5. What bdors do you Nmsider <xHlld lead to tb:>se envlromrenhd hazards? 

(a) rainfaH/wind (b) sunshine (c) condudo-r. thefts Cd) reekless 

motorists { ) 
~ 3 <- • e t)USI) ,}urmng 

U. Is th«[,0 any aHonwti.ve method of running both power Hnd telephone line 

'1, Which of these methods do you think. is HlGst suhabk fi)r dJsb::ib\ltion in 

N:lg-eriaY 

{H) unctcrgr-ound {b) overheE!.d with high insulation (e) no idea 

{d) la,ying on. hig 11 poles, 

lL H~ye you ev~~l' thought of the l1uduatlng mHl i.n'cgub.r Buppiy of electl'ki 

eouid be very hazardous to th.e c<msunwl'8't 

(a) very much (dl a litt.le 



fJ. How many times have you WitrH'H'lS€;lS any danger( s} of i:TVt:rtflBsd power 

~lnd h::k,phone network8 in the open airY 

(c) tb:ke 

~md Sulphur' (lV) O}>Jdr~ <lre ,sOU1<ce~;; of hazards to hoth the condw::iors 

and environment'? 

11 .Do you belif.n:r<:> th(;:r.~;.~ h~ an~Y ht08t <.h;v!Jlupment of runnmg cables Hnd 

conduetor.s: in on::kr to protect both 1ive~ nnd enhIBS, nnd the environment 

(b) nut <1t nIl (e) believed (d) not oft€H, 



CHAPTER FOUR 

CONCLUSION AND RECOMTh1gNIJATI0N8 

4 . .1 CONCLUSION; 

The env.iror;.rnentnll~a:?nrcls of n.:lJningbcri·} po\.vcr and (crrnrnunic;J-tion 

eX;0!1)itl1Cd .. 

and find ::j la.sling solution to thCJ.TL 
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Eledrmnagnd-ic radiation [ron) overhr.ad (;ondu(~tors' nnes and Equipment 
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r-···············-~--················~-··········l····· ....... ~ ............. ~ ....... ····l-.~~=:ut:.·~;-pnl"-······l 

I 0... I FA!rlh In" I n .. i"lng momenl. I 
[ I I '1

1 

j I I 
I··············-~~--·····T·····--~--···················-lHa;d m~+~---t5G-----·················~--··············-i 
!=~=:=I~~,~;~~,l~ne:~~s'~11=t5()=_=:J 
i 3 I; Dry hard pan i 50 i 
j .........• ~-.. --................. ~ .................••• --~.--...........•... _~ ___ ....................... ~_ ..................... ~ ....... .L. ............ ~~~.--.............. -~--............. ---~ 
i 4 I Crumbly damp i 40 ! 
~.~ .................•. ~-................... - .......... ····i··-----::;--···············;··~···················--~····· ........ ; .....• ~,~-~ .................. ----... --......... "~~--l 

i.5 I hrm, mOist ! 35 .l 

r=:-=~ .. ::::::·:.~-·:·::.~,~ ... :.·:::::·=-·::.:.~-~.f: .. !.)!.:~~~k:~_.~~~~~~~~.··:.:~_ .. ··: .. ".~:.··::.J .. _.:.:~:~.{<::.~: __ ~_::::~:=-.-..: __ =::=] 
:. '7 I; I p..,c-p "1 .. ·)t·' 10 " ".> I '"'<:; l : ' .... A,.,,,, ~ fy t . 1 . O.~{. : £.. 1 

L··:::·.·.:.:.:.::.:~::~~:::··.·.·.:.::::::~~.:.=····.:· ... : .. ::f .. r~~~~~:·~~~'~.:s·\;~.~~~t;.~~:.::.:~~·.= .... :J::.:::.:~.!~: ..... --....... :.::~~ ..... ~ .. ::.~~j 
The st.atdi!y ofthe pole dcpcnds on n number of factors such as !.YP(~ of earth, depth of 

settHn,g, moisture content of the i'oil, setting technique used, and size of pole butt 
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