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throughout the federation and even bevond, and, therefbre, charge customers minimally
for thelr consumption.

KMore often, than not too, s malor power sfations aud soh-stations are sirategically
incgted at remole towns amd villages mationewide, it has so developed it network of
generation, transmission, distribution and marketing that today it stands a3 a cologsus In
this great country’s speclal infttative towards sodio-poonomie ndestnislization

Hand-in-band with thess positive strides Is the clear manifestation of the Authorlty’s
pverall futerest ju pushing the frontiers of sports developroent to the highest height.

I the same veln, the Federal Government of Migeriz also crested the Nigerian
Telscommumcations (NITELY plo. in 1985 g5 2 result of the creation of the Minstry of
Comymusications, which was formerly under the MNigeslan Post and Services (P &7
ingather with the Migerian Postal and Service Telegraph (NIPOST)

Prime consideration of 2 power statlon Is the production of olectrical energy while |
that of compunicatinn i the generation of tose {current) signale “i"?wzz.g;;?z botl are
invisthie and intangible, they have thedr influence and splendoured effects on our private
and public fives. They are, bowever, the turning wheels of the nation’s socio-gcononsc
development,

14 PROSECT GUTLINE,

The protect is divided into Tour broad chapters. Chapler one ks the broduntory part

which deals with the offects of cable network in the open air The ahms and oblectives of
this research work as well as the various methods emploved In carrving out this research
and the review of the ltersture. Chapter two deals with the generation, distribution and
transinission of current olectricity, MEPFA and MITEL cabling svstems, and the major
cases of the environmental kazards of rnunning cablze I the open s In chapter three,
the sdvantages and dissdvantages of both overbead and undergroond cables i
comparism | the discussion of the results, the effecis of cables on technology, the
significant of the study, the Hmitation of the study and the reliability of overbead and
underground cabling systems and thelr nwintaingbiiity.  Finally, in chepter four, the

geperal Conclusions, Revonunendations and References were drawn
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mintnnim the electromepnetic and mechanical offecls on the coabley, the mis of
electrooution gnd hence to begutify our environment,
L2 METHODDLOGY

The set of methods used i this profect work inclode oral sampding of individugd

opinions, the use of Questinnnaires and the tabulation of the results obtained, and lastly,
persnnal vesearch throngh the use of relevant textbooks and other refated jourmaly to
supplement the overall findings. This methodology is therefore fimlied o the alfbre.
mentioned mothods,

1.3 LITERATURE REVIEW

An atterspt was firstly made in the carly twenties to combine the advantages of ligh

olinge alternate corrent {zo} turbo-generation mzﬁ-‘ that of high voltage direct currerd
{d.c.y travsnsssion by Calvery and High field with the ‘transverter’. This idea was based
o the connestion of mumber of tansformers using bosh-gears that s rotating
synchronously at high spesd. Hewlit's Mercury vapour rectifior (1901, the grid conbrol

{1928 provided the basis for controlied rectification and inversion,

Bxperiments were varried out in Amerlea with thyrations and in Burope with Mercury
pool devices (1940Y Also, in Soviel Usnion, and experimental sivgle anode valve was
ponstructed during the Second World War whilst an intensive research was condurted in
Sweden by Alimara Suenska Flekiriska Aktie bologet (AREAY (1941,

In Germany, the seoretarial for Aviation encouraged the development of hiph voltage

divect current {4 o) technology durlop the war based on the fact that onderpround

transmission was fess volnerable ro alr roids. An experimental transmission system of 15
MW at IDOKY was built between the chaloten-burg and Wioabi districts of Berhin, This
wag jotended to be g prototype for 2 60 MW, 400KV syster of abont TIOKM, part of
wdiich was butlt by the end of the war,

An undergronnd system was brought into pperation between Muoscow and Kashovs,
transritting 3OMW at 200KV over 1I2EM. Nonstholess, Sweden hed ploneered the
development of the modern bigh voltage direct-current {d ) tranemission techiology.

Also instalted at 20MW, 1KY divect-current £d 0 over 95K was the Sweden-

Sotland Bok {19584y The Brisin-France {(English channell submarine Hnk was

construpted at TOURW, 4 100KV direct ~onrrend {do b ot 54KM {1981




The first overhead transoission linking Volgograd Donbass (1962.1965 5y with
TIOMW 2t + 400KV, 9004 over 470KM was constructed, The Mew Zealund ik {19653
which was ;mz'tij; overhead (STOKM} and partly submarine (40KM) sliernate-cirrens
{a.0} of GOOMW at + 290KV direct-current (.o} from North to South was 2lso faid. The
Eontiskan of 250MW, 250KV dirsct-current {d.0.) 11965} ?.fzi:,ezrcma;ze{;ti;:g.; Sweden and
Denmark partly overhead and pantly submarive were instalied

Besides, Sakoma Interconnect or {19653 1o inferchang nge up to I00MW at + {25KY i
either direction batween S0HZ to 6017 power systems in Iapan i the case of alternate.
corvent {a.c) network disturbances or fack of ener gy i either system was constructed,
There is no practival slternative to the sllernate-current {g.0.} to direct-current {d o)
and back {0 alternate-current (a0 ) converting station. The Sardianis - Haly {mintand}
{19670f 200MW a1 200KV dirsct-current (do) over 121K0M was constructed.  The
Pacific direct-vomrent {do) ber-He (1970 rons in paralied with two other shernate
currert {go} omeuits at SOOKY, SOHE owver 1372KM overhesd tramsmission was
instalied.

Flowever, thrve-ferming! Kingsworth-Beddington  Willeaden  direct-current fdod
soheme of S40MW, + 286KV was concincied in United Kingdom to velnfiree the
existing alfervaie-currest (3.} in areas of high foad density withoo! increasing g the short
cirowit loved {19743 It has distances of SUER and 82KM for each ros spective finks, The
more ohvious application (R7SKM) of nondnal capacity of about 182000W+ 450KV o

iy of ghout A300MW in Melson River Bipole {1973

he expanded 1o s ultimate caps
1977) was constructed. The first stage of this schems used the b ghest power mercury-
are valves ever developed at I0OKY and 18004

Dus io the intervention of transformer, the advocatss of glternats-ciirest {g.c}
prevaily and steady development of local destricity generating sintion commenced with
sack: farger tows ot foad center operating s ows siation

The Mation) Bleetric Power Authority (ME. P ALY Was sstablished by the Federal

g 3

Government of MNigeria Docree Mo 24 of April, 1972 consequent wpon the

smalgamation of the Eleotriclty Corporation of ?\‘;gc:es, (O WY and Miger Dams
Agthorite (4 13 AL With hm provison, the basic Bmotions of the Authority cover the

gevsration, tragsmission, distribution and marketing of slecisicity 8t an economical rate




thenughout the federstion and even bevond, and, therefore, charge custorvers minmally
fior thelr consumption,

More ofien, than wot foo, its major power stations and sub-stations are strategloslly
toeated gt rempie towns and viflages netion-wide; #f has so develnped Hs network of
pensration, fransimission, distribaion and marketing that today # stands as 2 ¢ sodogaus i
this great country’s specie! inftiative towards sovio-economic mdustsialization.

Hand-in-hand with these positive sirides i the dlear manifestation of the Authoity’s

pvnrell interest in pushing the frontiers of sports development 1o the bighest height.
ihe same wvein, the Federad Government of Migeria alao crested the Migerian
Telecommumications {(MITELY ple. in 1985 as @ result of the creation of the Mintsiry of

Commurications. which wes formerly under the Migerian Post and Services (P &1

together with the Migerian Postal and Service Telagraph {HIPOSTS

Prime consideration of 2 powst station is iizf: gfz_z'z';ézzc?im‘z of electrivel energy while

that of communication is the geseration of tone {onrrent) signals Though bolls are

invisible and intanpible, they have their influsnce and splendoured effects on oy private

and public lives, They are, howsver, the luming wheels of the nation’s socio-zoonomic
develnpment.
14 FROJECT DUTLANE,

The profect is divided into four broad chapters. Chapter oo i3 the introductory part

which deals with the offects of cable network in the open air The alows and objectives of
ihis research work as well g5 the various methods emploved in carrving out this resesrch
and the rovies of the ftersture, Uhapier oo deals with the peneration, distribution and
sranaivission of current electricity, MEPA and MITEL cablisg systems, and the major
cavines of the environmental haxards of running cables in the open alr. In chapler threg,
the sdvantages and disadvantages of both overhesd and underground cables In
comparism |, the disonssion of the results, the offects of oables on technology, the
sipnificant of the study, the fimiation of the study and the refiability of peethend and
snderground cabling systems and thelr majviimability,  Finally, in chapter four, the

peneral Conchisions, Recommendations gnd References ware drawn
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CHAPTER TWO

OVERHEAD CABLE HAZARDS,

20 INTRODUCTION:

The cable network of the Nautinnal Fleetrie Power Authority (M E P A) and that of
the Migerian Telecommmunication {INITELY plo. bave been sublected i severe sttdcks by
vandals in recent times, The usefidness of the copper contant of the cable in the making
of jewelries and rovinding of lectrioal machines cum loud speakers may have boen the
major attraction to the vandale  Though, this is not the only source of hazards bt the
incidents of cable thefl had become so raropant that the mult-million Nalrs investiments
in both electricity and telephone cable notworks became seriously threatoned.  Sudden
fnss of electrical and telephone services at strategic places squally throatened economis
activitien and nations! security to both fves and properiiss.

E GENERATION, TRANSMINSION, AND DISTRIBUTION NETWORK,

Basically, electricity is generated by either Hydro or Thermal methods here in Nigeria,
This 1z dope iizm‘ig?‘ the geight major power stations Ineated strategically nation-wids.
The three hydro and six thermal powsr stations have g total installed capacity of 5,920
mega-watts (WMWY The 33};&?{3 {watert powsr station is cheaper {0 ran but, even then H i
move sxpensive to build, Thermal power stations, on the other hand, dag&am’i ot high pour
fuel off, steam, gas coal, e to| for their operation. The cost of nuning 3 thermal dation
is, therefore, rmch higher than Hs equivalent capacity of bvdro power plant.  The
generation voliage i normally 16 kilovols (K

The enstgy for telephony is generated by 2 constant divect ~current {d o) supply at the
main exchange {control room’ with 2 capacity of shout 50 volis,

The power generaied s transported to the reqired various toad centrer gl over the
country for utilization at 130 Kilovolts {EV) and (o) 132 kilovolts 1o ensure minkmum
foss during the tranemission process since poswer 1 fransmitied over g loog distance, The

power stations, Distribution, and sub-stations are carefolly nter-linked by 8 transmission




Network populatly kopws a3 the Mational Grid (N.G). Thus the generdted slecitictiy i
eontributed into 2 pool at the Natiunal Control Centre, NLCC Osoghe, i Owin Sabe for
even ro-distribution avross the federation, "

It the telephone network, individual Boss were hampersd gt the exchange side and
cable palrs were laid from the euchangs to cabinets erected 4t sirategic Iocations i the
town, Transnussion Hoes were put in place by the aghorities. The subsoribers telephane
pets’ designed with bl trammitter and receiver and the penerated tone-sipnals are
then Hnked viz the dstribution points and cable petwork which are overhesds, for
economie consideration, o the rustomers,

The consumers step dows high vollages to very umaller ones for consumption. Power
is, therefore, stepped-down from 330 Kiownlis (RVY to 112KV 033KV and LRV for
industrial consumers, and further down to 415 wvolie and 23holle for domestic
cogsamption,  The voltage af whith 2 customer takes supply and how the supply s
metered indicates the consamption charge
AL DVERHEAD CABLE NETWORKSR,

Eleotrical snergy and tone-signals must be transported from their producers fo the
customers.  The cheapest methed of copvesing them is by overhead lines particularly
whers light load sre concerned. For low and mediun voltage services, overhend fine
poles used are of wooden or reinforeed vonorete. They are generally 8 metres in Jength
with some Tmetres out of the ground. The regalations that govern the election of poles
must be ohserverd for efficient and hazard free fransmission network,  Blectricity poles
showld be on one gide of the way whilst the telephone poles and water pipes on the other,
b Migeris, this regolation 18 not glven muoch consideration hitherto, The butt of the poles
shonld rest on 2 fow Inches of concrete or a hard core aud be well rammed ~in. However,
in fouse ground, cross-braces are very necessary below the groomd lpvel to present a
farper ares to the vielding soil

The use of conductors Is emploved 1o carry the generated enerpy and dipnals to the
approprigte consumers. Those mostly used Include Aloninum, Al or cobper, D, They
possess high electrical conduntivity, good mechanical properties and high resistance fo

corrosion, Uenductors nust have 5 breaking load of at lesst 560 Kilograms (KO except




those on 4 service o the conswners. They miay be bare or insulaied. Al wooden suspport
other then the bard wood or nak cross. sres must be Impragrated with creosote.

Insulgtors generally reduce the  loss of power being transmitted and avoid sarthing of
the voltage to the ground In overhead power cable thar 4 epnds on 2ir for s fosalation,
ft smakeos use of glass or poreelainy fnsulators at the SUppOTES,

Frequency and voltage at the major guantities used the power uiility gnd
communication respectively. Allernating cwvent (a0} and direct curent {doe ) are the
only forms of electrics! energy in use peneraliy. It s very seonowical {0 transmit large
smount of &3%’&%2’?’13{33}@ current power ovey long distances by the use of §z§g§* voltages, The
high voltage thiv ) is of the arder of TIKY o 230KV, 230KV to 7 65KV and voltages

above THSKY are termed ulira-high voltage (1 F1 V) whilst 120V 10 415

o
35

as dow- voltage (LV.Y The volisge vsed for fravaniiting etectricity worldwide depends

n the distance to be covered by the transmission cable network and ranges fron BEORY
iizz'm;_g%s 132

fvestigation rev ealed thal ag 3t 1997, 300km of 330KV lnes, 6000km of 132KV
fings and 55,143 WM of 415vols lives and aver 27,215 towers wers constructed and
frmly erecied. A frequency of 30HZ is eshanced In Nigerls whils n United state of
Ameriza, for example, SUHZ s used for her operations,

Length of poles, clearances reguired above ground, the availabifity of right-ways,
policies and vegulations from the government wre some of the factors el dictates the
phanning and design of overhead cables. I these fBictors and many others are obsorved
they can reducs the cable hazards to 2 greater extent,

L2 DEFINITION OF TERMS USER:
{1y ABLE:

A cable is defined as g length of 2 single Insudated conductor (solid or stranded? o

bwo or more such conductors each provided with Hie own insulation which  are laid
up togither,

(73 WIRE:

Any comductor which i3 composed of 2 condocting material, and fs usiorm I

diameter and ciroular in cross-saction, is called & wire,

~f




{2y CONDUDTOR
A substance which offers 8 low residiance to the How of slectile current s balled

a conductor. Faanmiples of conduciors are Copper, Ahsmbmuim, Fureks, Tungsten,

andd a0 on
INSULATORR:
A substaiice which {at a partieular voltage) does not allow the flow of slectrong,

FoniN
Lok
o

corvent through it @ called an inmdator For e:v;mz'zg‘.sie, some of the good
ingulators are mica, rubber, polyviny chlonide (PVO), ot
{4y OROMAC

Corona phenomenon is defined ag 8 selfisustained electiip discharge In

which the field intensified fonbzation i Jocalized only over 2 portios of the distance

between the electrodes,

(53 TELEPHONY: Tlis is the method and provess of seading sound snd recelving
message by telephoning,

(6y SIGNAL:  sighal s defined as the eloctric mpulse in radio, television, sound or
television tmags fravaaiied or recetved,

2.2 HAZARDS CAUSED 7O THE ENVIRDNMENT BY OVERBEAD CABLES,
This section deals with the overbead cable bazards done io the entire environment,
These hazards are mainly due (o both natural and wnatiral effects and some of f them
inclusde burning of houses and properties, coustant loss of service, cable cmtg&stimz

. efferts of broken poles, slectronutions, radin imterference, total blackout, ei-cetets,
pi-ceters.

For economin congderstion, vast majority of powet aod telephons cables were
teid in the opes alr Many people ipnored the side effort nf these serigl networks
and bullt their houses underneath dus to the scarcity of land and hance vivlating the
right-of-way.  In big cities Hke Lagos and Bano whers there is urban congestation,
buildings were usually erected under high tension Hnes or very close o the powsr
Hinzs. Some of those involved in this ant are ipnoramt of their offects gnd fubure

implications whils many do sof consider H oso dangerous o their Hves and

properties.  Any of the transesission Hnes that s on the roof of thelr honses wilt

use an extremely great havoo which may and may a0t be repaired.  In case of




power ansinlssion lnes fves and properties may be lost due to Frs oidbresk o
{and} glestrocution. However 2 veclosure of the ciroult breaker might be Hied, av 4
protection would be required 1o reduce the effects to the barest minboum

Danger between a 330V and the fallen wire on the gz'mmd could ooy when g
re-closure of the cirouit breaker is tried. These could be fire outbreak afl over the
places very close fo the aifected ares. since mngt olectricity lmes dre usually
protectad these protection then activates and remove voltage supply from the line
The protective device commonly used is the clroult bresker (U R}

A great cars must be exercised when ij%i}&:if%g 4 chrenit breaker o avoid g disaster.
Investigation revenled that eardy this vear st Kaduna state, an HKY distribution line
ponnected on the same pole a3 415valts distribution Bne cable fell on the 419 volts
Hne resulted in fomediate power failure. The re-closure of the chroult breaker was
carried out by the spproprists staff on duty and the 415 volts were then energized by
the fallen 11Eilovolts powsr Boe More than seven people were instantly
glevtroputed o death. Also in Niger state another 1TRY lne foll off the cross-arms
of the power pole and the clrouit breaker agaln was automutically opened. The
penduction of the Hine on the ground was observed when a reclosure was tried and
five gomts and 2 number of other crestures were reportedly bunst beyond
recogion.

A Folord man in 1997 oheerved that bs hen bas laid eggs on the conductor of the
415V power Hne mounted on poles. He was electroouted bt attempting o pack the
sges and the hen due o lgnorance.  This norurred in kwars state. In 199% an
slectrician was also electrocuted when he was reconnecting a dis-comnected power
fine,  Bimilarky, 4 bat was clectrocoted Inoan attempt lo rest on oz 415 volts
distribution fines.  In the second guarter of this vear @ yousg man in his early
twenties was electroonied at Bids, Miger State, when he was plogping rmangnes on a
mange tree which has been electrified by o cable that fell on it unknowingly to the
vigtin,

Broken poles night T2 on the roads or {and) streets due o heavy tainstorms and
winds, These fallen poles tngether with the cables they carry might b condusting if

the velave at the contsol rooms are not fmctioning or because of restdual voltages In

G




the atffected cables. Thus, the conducting mediury has been one of the mal otivess
of slentrooution 1o the surroundiog people and animals in pengral. Uyolisty,
motorists and g:«‘zassers--&*; were ot left out. Apart Bom preventing them to camy out
their daily aciivitiey, # 32 very detrimental to those that are vnaware of the incident
gt therafors might ancidentally step on the Hve cables resenlting in thelr sudden
gt untimely degth,

More so, in December 1995 ab Hors, Kwars State,a 33RHoveles transmission
fine suddenty out doz to improper joining of the gables and for} woak cables and
deopped on & telecommunication’s cabinet suns the other road adiscsnt to the cable.
Although no casuslty was recorded, lnvestigation reveals thet the cabiiets an well ag
the exchange sides were seriously damege  Millions of Daa was foat 1o this
disgruntled incidence

Voltage surges nsually voour when Hghiniog and thunders and wonms iake place

and then come in comtact with the aerial aables. Over volisg 5 buttd up and oirent

&

surges would be induced into the cable clrouitry sim whtaneously,  These over
corrents and over voltages wsually destroy the electronic systems connes ted in our
residences and switched oo permanently. Telephone cables z.:{_a'z.z?é be danaged and
the resulting affect the loss of service fiom the wiility. This effect is very ramprant
e to Bigh munber of thunderstorms per vear, which is generally put at A3 000,
Power and telephone ceble networks aight take the form of Hnear or redial in
the open air. Thess methods of laying cable hove coused the congestion of the
cables in the environment and as a resnlt the natural beanly of our environment 8
threatened over the vears However, these are sttt cossidered as the cheapest
compars to the wderground but ¥ must guickly be added that they dheatly o
idirectly encovrage the vandals to perpetuate their Hegal acts. Honee, the open alr
seerme untidy and, at times, dows not give free ascess fo e users such g house
busitders and heavy trunk motoriats who may Bke to Uansport barge goods across the
rouds ot a partionlar time.

fn addition, broken high-tension fnes way fall on to fre ontbreak. Bhott clrouitx

could alen resull Bom the sparking of disiribution cables and fmproper bwisting very

n. These distribution cables and other high-ension cables {22:}’ bushes ad thes result

it




pould dansmpe buildings and properties. Damape cxbles that are meant for dishtibution
pvemually result in the blackout due to powsr outage. The affected customers may ot
ey thelr electrical facilities for some days or months dependiog o the degree of the
damage and some other factors,

Fnvironmental polution could also oscur due to the burping of the aerlal cable
netvvark or fire oulbresk. Carhon (5} wdde and catbon{ivionide were released into the
stmosphete and these hazardous compounds are very dangerous o human Bves when
inhale in & very lorge quaniities.

The odowr of ozone (03} formed i the atmosphere dus 10 the efferts of cotont on high
voltage and exira bigh voltage is very hermfld to the entire people’s health, Whenevet 4
conductor s enerpired shove its corons threshold voltage, an audible nolse that appear &z
& tissing sound would be heard. This sound is produced by the disturbances set up in the
dir tn the viclnity of the discharge. Drone plays an hmportant role a5 a good absorber of
gamma rays from the wn,

When an old o, 80 savs an adage, keeps harping on 3 matier thoe and Hime agaln,
it 13 either be enjoys discussing B or # Js an ssus that pains bir Lo Bs bobe marrow. Who
enjovs talking ahout parasites living on his body, a vermin thet is resdy 10 suck Bfe out of

his victim? This ts exactly the true picture between the MEPA and NITEL utifittes and
vandalisation. Enormous resources have been lost to the callous and nefarious act of
vandalization which have since become a social problem in the country,

Electrivity and tolephons cable thefts have been 3o rampant thet hardly 2 day could be
passed without the vandals perpefrating their unpatriotic zcts. For fax.mﬁgﬁe, fate in March
1R e whole Afam-PortHarcont 330 KV Hoes were vandalised causing 2 collapse of
four plant tower tension lines. And 5o .8 cprinly of darkness was drawn over the whale of
siate radin and Television stations and the entire comwnumities,  This incldent led 1o the
%mew,’s.z;tsiéimz of the agog  and Hissful preparations for the state visit of the preddent of
Miigeria, General Thrabim Bahangida and the proposed visit had o be cancelled 2t the fast
minutes dus to the Backout In the state,

Vandalization of 33KV overhead Hue glong Madobi Road, Kane, in Dala Dstrict was

UL

glae recorded This caused an imterruption of glectriclty supply o gvery nook and cromny




of the district for over three months. Besides, the distribution e ehwork lives i Bl
Kebbi and Sokoto distrivts were shso vandalized,

We camot over-emphasize the imporisnce of both dlectricity and relephions netwoiks
i powering the economic, socis! and technologiva! development of our nation.  The
pontinunue vandalisation of overhend cable tines which tends to bupede the productivity,
stabifity, and distribution of electricity and sipnals s onr country shobld therefbre be
viewed seriousty and pay the desired attention to. Since 1991 Inuls, Imeko sid other
adicining towns snd villages In Abeokuta district have been without power supply. Mo
sunner had the eectrification project of the aren been completed than the vandals struck,
carting sway the cablee, pot hunlators, spindles and other materials then valued at sbout
sty mithon naira (NG}

{(is the other hand, another jnstasce of vandals-indoced blackout scowred in Osim
state. At least eleven foral Government sreas were affected. This thpatriotic det took
place in 1995,

i Aprdl 1997.shout fifleen communities located in Four Local Governmient Aregs of
Fdo State were thrown infe darkeess sfer an onshaught of vandals had vandalized the
Cheness Ipweadolo 1IKY Hues making away with 800 metres of aluminuin conductorns,
IIKY pin insulators and other electrieal muterials velued 2t sbout NZmilllon mair
fnvestigation revested that the Usbown campus of the University of Renin and the
University of Berin Teaching Hospital (0BT H)Y were slen affected. There locyl
Governmest Head-quarters, Iguohasuwa, Okada, and Fugs were some of the towng amd
vittages affected by the vandalzation,

Farly 1908, in Opun state, Olode, Eilla, thugun st in Abenbuts District and shout
soven other villages slong Abeokuta-Tbadan voad were thrown into darkness when the
Frowsa-Thadan 33KV Bine serveing the srea was vandalized 1 was also revealed thet,
within the same vear eleven 132KV double sirenit towers were vandalized hetween
Benin and Ughelli amownting to 66million astra (NGEM3. In the same v, some 132K3
fire wore lost io the vandals in Joly 1092 @ Benue State At least two states, Kogl and
Henue, were among the affected stales In the foderation, |

When vandals plan thelr helnons act, the thought of the possibility of huck nunndng owt

on them and then belog canght in the act o even coming to 2 sad end through




glectrociition Ie never put in mind. However, scores of vandals have beed vaught i the

et alive and made o face the Sl wrath of the law. Some others were mobbed and had

themselves “Vandalized” by the communities they had buended 1o inconvenience by

their aod . Security agenis shol so many others while some were found maimed or doad

afier suffering elechrontion from the egoipment they wanted to vandslize  The Hst is
ireorhmustible,

Investipation also shows thel at the Thein Exchange, some sialf who were illegally
tempering with pairs in the cabinet were raught with the aid of the Anti-Uable Theft
Devicoe  Alo, a free that foll on oz cable in Kaduna cansing shord obout was also
defected In the exchange by the same device Although the telephone vables theft s oot so
ramnpant Hhe thet of the electricity duse to thelr ussge and soonomic valug, vet they were
nnt excluded in belng vandalized.  Thers are muany volces spaingt vandalization.  The
havoe wresked by vandals and He sttendants inconveriences have been elolling reactions
frons individuale and groups of different Bve and dalos acrss the land.  Thugs the late
Head nf State, General Sanni Abachs, was not left out in the sir sgmie. He noted that the
mation’s under-development was as & result of these vandals AN hands should therafors
be on deck in securing these infrastructures 1o enhance the speedy development of the
countty.

Ancther dmportast factor 15 the Inductive Interforesce betwesn Powst and
communication fines, s 3 commaon practise to run communication lines along the caime
route as the power lines since the user of elecirical ensrpy s slso the wer of eleciricdl
coggnupication systemt. The tranomission Haey fransmit bulk power at relatively higher
woitages These Hnes give dse to elechromugnetic and elecirostatic fields of sufflent

magmitude which induce currents and  voltages respentively i the neighbouring

conumication Haes, The effects of extraneons corrents and woltages on communiation
systems inchude iterforence with communivation service. For exammple, the superposition
of exiraneous currents on the true spesch correnis in the communingtion wires, bazard to
person and damage to apparatus dug to the extrancous voltages.

In sxireme cases, the effect of these Belds may mske # mpowsible 1o transmit any
mesaags faithfolly and may raise the potential of the apparatus above the pround o suich

an exient as to render the handing of the telephone recelver extremely danperous. Histo




be noted thet the larger the distance bhetwesn the power conductor and the
comununication conductors, the smalier is the value of their mutual Industance.
13 ENVIROMENTAL HAZARDSR ON DVERHEAD CABLE HETWOREKS,

4 wumber of environmental foroes has Influenced the harards cansed to the seris)
cables networks directly or indirectly, Thess hazards w ould be enumerated i details in
thix section

The de-regulstion system of laying both power and telephone cables along the same
coutss and on the same poles usustly affects the later fo g preatey extent due to theld
thicknees, dinmeter insulation and the amonnt ¢ of currents {signals) they carry which 18
penerally emalier than duse of power cables.  Thus when power cables Bl on
communization cebles their eiroultry wil be energized. The vopynumication cahles may
therefore get busnt; the result is usunlly tie replacement of the damage s cablos by the
affeciad subscriberis}.

Sdore often, than fot, bush burning 2 2 practice common 1o fnster and fbmers in thi
vupal sreas, Drus to thelr carclessness and ignorance, power and telephone poles ¢ snd (o1}
cables and cther nstallations arounsd that particular place may be hurot Apart from the
huge amopnt of money belng w wated to the fre disgster, the ravaging of evervibing
srovnd the place could also feed to total blackont for the neighborhood.

Closs to bush burming o the rurel areas is the § incineration of refise close to power assd
comprmostion insaliations at public refbme dumps i cur oities, For example, In 19928
whole neighbowrhood was thrown into & arfnens af the Hudo aren of Absokuis, Ogun
Geate when fire from g refuse depot { caught up with an ov erhead power poles anst bt i
.

Stevers damage 15 also paused by the reckless sitnde of some motorists who drive at
ary High a spesd losing control of disir vehicles and thersby leaving the main soad to hit
commonication and powet poles. bost tradlers and other heavy trucks usually los wad thelr
vehintes 8o Bgh to the shy thet # become very diffioult for them to pass under m’ﬂzé‘ma&
Gines without damaging the nobles 1o case of power fines, they have themmelves to blame
i the cables were nol issulated while for telephone cables, the hazard that might be
caneed to them may be ignored by these drivers and foreefully drive-on leading o the

destrieiion of the cables and (o) poles as the case may he.

14




in addition, the viclent demonstrators or tioters cause g wreat deal of hazards 1o the
rhead cables. Whenever thers is powsr cutage in their area, they cccastonally iake
laws to their hands by resoriing to violence and anteck power and commpmnication
nstafiations. This is usually the case when there s an mportant event of national interest
bueing shown on the television, sspecially during soccer involving Nigeria,

The destruction of cables and poles offen takes placs a3 a result of de-forestation and
kembering processes.  Investigations indicated that many lomberers accidemally destroy
the transission Hoes by allowing thelr cut- trees 1o fall on the cables.

These fallen csblos are exirenmdy dangercus o other people who might wish 1o pass

3

scross the place, the animals in the bash as well s the neighbourhood thay the lines were
e for

Part and salt alon acoumulate on the surface of the Inwadators produces 3 leakage path
for currents to fiowr. This How. This 13 one of the natural forces thar affect the earil
cables amd ¥ ig due to Hashover voltage sz 2 result of covivonmental pollotion. The
uhimaie  resull ix the comtamingtion of the msulaior surfaces and hence reduces their
performances considerably,

Heavy rginfall could be very disastrous 1o both cables and poles. Oceastonally, it may
only affect the oross srms which are slso dangerous if they fall on the road. The effect of
ramfall cannot be overlpoked sines the destruction s mapgnanimous cach tme 3 breaks
the poles | Investigation shows that as s result of hesvy rainfall cum wind, an 1IEY
prywrr B and two compunization poles were destroved at heto, Miger stale. Heavy
rainfalt can aleo erode the top soil thersby weakening the strength of polex, The rotien of
the poles by termites can lead 1o the weskening and falling of poles meant for
disiribution,

Erosion has played hazardous roles i the past on distribution line most sspociadly in
the Morhern part of the country, ¥ s usually due 10 the nafwee of soid. The nsudaiors
van be damaged n some cases and the conlinuous distribution of power and signals are
distarhed in most cases. Some river-ine areas are so swampy that with time they fally

becorne extended rivers, Poles grected vary clise too these places bave the tondency of

being swallowed by water and the wechanical destruction of the cables might vesuly

wn
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~~~~~~~ that nermally present in free space because of radio sctivity snd cosnde wavs. These

;;;;; elentrons will move with certain velocity depending upon the feld strength The process

of thas fonizabion b thus cumolstive and uitimately forms an electron avalanche, How

 ewer, the shiernaling current (a6 corona viewed tiough g stroboscape was observed 1o

have the same appearance as direct marret (8.0 corona, with g blulsh or violel colour, 3

. hiwsing soise and orone gas Tormation Tests conducled show thay dry abr st wormal

stmospheric pressure of 7o0mmblp and temperature 25 0 breaks down 2t 29.% KViem

fmaniman} or gt 211 KV om {ram s} value

Besides, 1w deswable (o avord corons loss on power lnes under fbir weather

conditions, Bad wegther conditions such sz rain sleel greatly increase the corong Joss and

abso lower the oritioa] voltage of the Bae. A typicel distributivn Hne ey bave # fair

weather foss of IKW per Sophase mile and fool weather loss of JOEW per Jephase mile.

Thus, when corons I present, the effective capacitance of the oonductory would be

kkkkkkk moreased since the effective diameter of the conductor is inoreased. This effecy increases

~~~~~~~~~~ the How of charging current and consequently the dissribution serial cables migle be

destroyed.

Lightping  discharges  constitute 2 source of  over-volisges i power  and
telecormnmndeation Hnes, They produce elestyic and magnelin fields, widch nught be
conpecied to the metal parts of towers, cable shesths and other distribution installations.
Lightning canses mechanical hazards beveuse of e frequent vise aud peak amplitude

vy
a2

et being produced sinte # is a sowres of high slectrie fleld.

Due to s high current discharge of electrostati accunudstion bebween the cloud and

parth, # usually affects the overbead calbdes beoause of over- voltage production.

Lightaing strikes alse cause a lot of damages 1o the powsr and comumunication

systemms,  Lighterdng is the discharge of very high potentigl of slectvical cuergy that has

bl up i the simosphere a o high alfitude usually between 1.5 Kilometers it 4
kilometers shove the earth. This energy results in the polatizetion of the upper layver of
the stormy cloud which conlaln positively charged particles angd the Jower layers takz 10

negative charges while the central part retains charges while the central part retems the




Popart reraing charges sohile the veptral part retains the

negniive chargss whilp the caira

cominnation of both positive and negative charges W 8 alanced state that makes 3

soutral, The pressure tevel rises 10 ahent JOOKY /i oy above a8 the potential builds up

duee tor the rapid MOVEIES raking place between € fomda,

The direction of Hghining dischargy

the dirsction of the discharge of hghtoing stroke i yanally betwegn TWo dagiant
cemds of dfferoutly charged polaritios up in the sky or in the fingl cane hetween the

g i shlaung with #s negative chiargos move in the

charged cloud and the parth; the travel

dirpetion of concentrated positive poits of the other sloud or to the carth

Air dischorges, discharges shat emerge from the ok oud T do ot reach the ground,
o yup hovizomally for many (lometers, Gometimes thiy vo-oriel the cloud base further

o, i which 0358 they gre regarded as clisrd-tn-cloud discharges.

There are twi $I8gEs ot zgi‘ii‘;m;@ samely
{1} Leader, and

{2y Sireaney,

{1y LRADER:

The leader i responsibie for the privking of the surrounding joanaphers and
atfracting thelr posiive charges thereby aking the atiracting their posiiive charges
thershy making the surt spdings to conduct elpctricity through 8 series of trajectorizs that

are dowpward wonnd,  Thus the sigg e 2t which the charged e ecirical energy 518118

praveling downmward marks the commencamet of the leader. Bach of the established
temeders has a Bunt wninnus leagth of betwesn Toum 1o i wihile srpweling ot ihe § need of

ahoat 1.2x10 /s,

sanst
frad




As the feader farther approaches the earth, the intensity of the established
clectrival feld rises to a height of tons of metres ghove the ground o several
places,  Thesz upward  hound discharges thal arg usually garth positive

phenumera are known as STREAMERS

Howsver, Hghtning causes devastation in the following ways

{1 Through divent cirikes o islephone cosranuoations  person anid
AL IR

(4 Bide-flashes o flash-nver,

(i Step and touch voltags.

The effery of divect B on edecompminiation jofrastruciure TaBgs froum
hurnt components, fafling paiis, wemt metal parts oulright fie o explOSnns,

That apart, direct lightping strike on person Wy result i paralysis, brain

damaged, heart fatlure, barns of gven metantansous death,

The fasi rise and large peak of amplitude cutrent oan produce severe
merhamical effects.  Lightning turrent magnitudes Lan 1ANge from arpund

S 1o RO 0 amperes

ot
N
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A pypical Current-amphtude chareteristic is Hustrated above

IR

{123 Flash-vver {side Haghy

Serious damage could result i the danger of side Bashing & not coumsidersd in
gverhears power and compwneation disivbution cable networks. This 5 a wvery

anportant factor when desipning Bebtening protection systons.

' ihe current Sowing down the Hehtning protecior conductor path comes aoross a bigh
impedance path during the time of the discherge and the nearby metgl work offers lower
impedance path to earth, then the discharge will flash over 1o the nearby metabwork
provided the wmapnitude of the polential differcoce is sulficient {0 bresk down the

dizlectric gap.
Some of the reasons why Hashovers could eoour include:
{a)y Faulty Hghiening profection wysteny,
(b Incorvect routing of comhaciors, and

{¢y High impedance of Kehining protection system
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{113 Btep and Touch voltage

In the event of a hghtning stroke, 3 voliage pradient basilds up o the soil, which ¥

highust at the point where the § phining discharge enters the earth

Touch pedential s the voliage gradient hetween a people holding or lsanmg on an

elogtrified ohject and the point of excite of the current from the person body,

The frequency of lighiniog strokes 1o Telecommunication towers depends on a

snber of factors such ag!
{1} Mursher of thunderstorm days per year
{1} The helght of the tower, and

(Hiy  The charsetedstios of the point whers the tower I8 stusted.  Whether the

foveer i8 situated in n plals, on & mountain, 8 peak or hatf way down the slope.

Conchesively, Hghtning stroke effect on hotl power and communication networks in
the open gir has abvays proven 10 he disastrons, and without any foreseen bensfit. Mo
cifort should be spared to proteut the infrastrucinres ol all times and to improve the

guelity of proteetion being ¢ Fered to squipments and personnet.

Thunderstonms are very impressive stmospheric phenomena that give nise 10 thunda
and Bghiuing accompanied usually with heavy rain Thes are natural meteot plovgieal
conditions that constifute very haxandous effects o the power and comspunioation
setworks ponnected asrially.  They oot pginly in the lowsr troposphere. in  wad-
tatinude, they can reach the height of ghout 15 kilometres and in the topics some 20
silometres, High afr temperaturs, upward moving abr currents and high air humibdity are

meteorningioal conditions that fevour the development of thunderstorms.

B

s
P




Thusderstorms can be claseified into thige mein cstepories namely,  Fronal
thusderstorms, thundersiorms associated with tornadoss, and heat thunderstorm in

homogenous alr masses,

{A) Frontal thunderstorms

peeds. They pre-donvinate in temperate region areas of the workl

{8} Thunderstorns Apociated with tornadoes

The differemt olimatic zones are due to the spherical shape of the earth and the

consequantial widely varving specific solar enerpy supply. Thelr asain contrast Hes in the
Siffering temperature and humidity conditfons, which ame also the reason for the
 charseteristic distribution of thundersiorms on sarth.

2{} Heat thundersiorm in homogeneme alr masses is espeoially violent fu mountainous
giong (orographic thunderstorms). In most cases thelr drifling iz very low and

edominaies o fropical regions.

Thore are ostimated 45,000 thunderstores per-day the world over, the majority of
hich pecur in tropical reginns nod oply because of the hgh temperature but also of the
rger land eress in these latndes in comparson o the pole wards regivus.
Thamderstorns, therefore, bave thelr origin in Cusulondmbug (ob) clouds.  In these
ewds, huge-scale over-lormings take place, which end o change the existing unstable
ate of this region info stable ones.  The comseguential severp process bungs sbout

sleviric discharges-ihe Hghtning antd the accompanying noise thuader

52
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CHAPTER THREE

pEsUL IR MY IS0 yasiN OF RESULTS

pEsULY OF 3?%V”i?iﬁé"%f’i.ﬁ;&‘ﬁ"i{}?ﬂi‘f%'é:,

{ruestions W sye asked o the powet and compReativn staffauross the couniry
for this vestigation project. rrfferent angwets Q'f{s\,udm wore notett apud taken 3o
comnsideration. RN {,;me;iim;.ﬁsximawe‘az atgo produs ek andd st sediopeople pihigh
pecialize in distribanion cabtes and conducions and stafl i pth MEPA

A cunteihol s

and MITEL pLLL

The 1o s abtained Wt stereinre discussed in the 3ubsg

chapiel.
s inionns thosn obil sined from WY A s

, 2 and 3 vont a3t o eiher vital

chart was g;zsi?;d T e questions arpweeresd from tha
s i the quests iannatee

A bar ©
scdpd fo the uEsst

’qmﬁi%_m‘;;'mém e rasbet 2 praps that FOEpE
were represe ented onthe ¥ sortioal anis swhitle the foriyonial axis FEpEOSETAS theit individusl
S sicked i pESPUIY v the guestiont. Mo answst was ghven 10 SO guesiiens.
‘The highest bar 0B she har-chart corresponds 10 s AR puwer of peOpi thet

yesponded 0 8 PF artioniar Qe pstion while the toywinst bat 1 te fowedt pssrber of { people
that 128 ;’»xm ded, |
apta 15 1 i0e eatio of 1O

The seale paed throug fonit the G013 swing of ppr-ohi




23 ESCUSSION OF RESULTS:
¥ poans the samples of guestionnaires distributed, the following olmervations
consld however be drawn,

Fromgraph 1, ihwas obseresd that the magonty of prople belisved nverhead valide
and conductors are souwves of public nsecurity and hazards.

¥~

For graph 2, the fofal namber of people that had seen the defect of running

gvevhead vabler are 88, while only 12 had not seen the defect af all

From graph 3, 38 people had seen acoidents onpoles, 35 people had wilnessed

.

atoral blacken 1, 2 peopte had seen breakape of distribulion cables that resulled to killing

of the nocend passers-by, & people had wiinessed loss of tone signals on teleplumes,

Also from graph 4, 27 prople had accepied that the ilegal connertions hine
distribution and 67 belisved that the power supply rremdarities could be a demerit to the

CONSUNBIE,

L3

Graph § vecorded 12 people for bush burning, 40, for beavy whwds, 26 for

abnormal koocking of poles by motorists, 19 form intensive minfidl 4 For nfense

‘

sunshing and 48 for theft of pables that weenbted to anvironmental hazards of cable.

Ciraph & has the highest valoe of 74 for those that belizve thers is an allemnative
method of running cables while 7 peuple had ne idea on the topie. Probably i can be

said these 7 poople had never szen or heard of any other slternative {0 vverhead cables

Ciraph 7 recorded 87 for the chodce of underground cable laying, 18 for laying
cabies overhrad with high foselating materials, 12 for eradication of using cables and

only 3 for the cholce of laving cables on very bigh poles. Henoe it caw be seen that the

majority accept the idea off using underground cable networks for both power and

24
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T

COMPARISON BETWEEN OVERHEAD LINES AND UNBERGROUND
CABLE SYSTEM.

b3

3

in thic section, the nerits and demerits of both overhead and sndergrownd cable

and conductor networks were examined in compmrison.

Hleciric energy can only be ttansmitied from oue place to another through ejther

the m&z?}w&,? o wiher groamd Hae conduriors.

{1} fn cmse of overbead Hues, the inductance is more predominent whereas

~

sapactianor i predominant i case of onderground conductors,

{2y The conductors in the overhend Hnes are less expensive than the undergronnd

sonductors,

The size of the coudnctors for the same power transraisston is sosller in case of

.,
L
Rt

N

overhead Hnes than the underground conductors beonuse of better heat dissipation

in overbead hoe conduiors,

{4} ihcm»m'xim’ cost is pyore in case of wndergroand cables than the overhead lines,
{5y Orverbiend Hnes are easier to coustrodt, install and maintain thap the underground

conductors.
{6} Overhzad Hies requires fess squipment and less tratned monpower than the

underground cables.

The srection cost of an overhesd line is much less than the underground cable.

Pk
~d
e

{8y Motwithstanding the cost, anderground cobles and conductors give a greater
safety {0 the public, less nterference with the amendties and better outlook i the
cities than the pverhemd distribution condustors of the samy kind.

o’

{91 Fased tn the last reason, underground condustors are, thursfore, nsed for power
stations an sub-dations conpections or a Bak in overhewd Hues, and for submparine

srossings, Hence, 1t much more reliable,

e

.y
foes
Fone)
o
e

Umderground cables network, however, veducs the mie of elsetrocution,
vs.:;'.{.i:zi%z;;z‘ii-f;-n of ponductors and ndher installed facilitios and loss havardous than

the overhead systoms,
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ACHODL OF RNOINFERIN & BNOINBERING TECHNDLODY

FEDERAL UNIVERSITY OF TECHNOLOGY. MINNA

RESEARCH QUESTIGNNAIRE

Drar Sirfdadam,

Kindly complete this gquestionnaive for the collestion of dats on a projest

titted:  THE INVESTIGATION OF THE ENVIBONMENTAL HAZARDS OF RUNND
CABLES ¢ CONDUCTORS (BOTH POWER & TELEBHONE) IN THE DPEN AIR.

information obiained would be treated as striotly confidentlal snd your

neme would wet festure in any way inn the research work for which the guesth

are drawn up. i was designed solsmaoly for sesdomie purpoese regulring your

falthind responssy,

{;4

Plesse tick { 3 as appropriste.

Have you ever thought that overhssd cable networks could cousiifule a

souree of puble disturbances and insecurity to your environment?

{fay never £9} a great desl {03 often {4y Quite offen

How many times have you seen any defect{s} of running bolh power
and telephone Hnes in the open air?

{8} twiry £hy thrice {3 ones {43 none

How freguent have yvou heard/assen the followings:
{8} acddents on poles £} bilack-outs (o) diztribution cables

breskagy {4} loss of tone sipnals

Do you agres that the iegal connections oould ba soures of hazards to
the overhead Hnes?

{a}  strongly sgresd  {(bBlagreed (o) partisily sgreed (4} disagresd

What factors do vou consider could lead to these enviremwentsl hezards?
{8}y rainfeii/windg {b} sunshipe iy conduetor thefts {4} reckless

motorists {e} bush burniny

in thers any alernstive method of running boih powsy and ielsphonsg Bne

{a} dizagrasd {b)  agreed {2y strongly agresd 68} probably

Which of these methods do vou think iz most suitabls o disixibution in
Nigerin? '
{n} zs.nﬁergmzzzz;:i iy overhead with high insudstion {o} no ides

{dy aying on high poles,

Have you sver thought of the fuctusting and lrregular supply of elevtris
couid be very hazardous to the consumars?

fay vary much fhy vary fitle (o3 varehy L) o Htile




9. How wany times have you witnesses any dangeris) of overhead power

sndd iglephone networks in the open aiy?
8} nomg v b} onoe {03 thrive {48} twice
. Do oyou slso apgrse thet carbon {11} oxide, carbon {1V owide, ozons ({3}

#nd Sulphur (V) Oxids are sources of hazards to both the conduniors

and envivonment?

(a1} agresyl (b} strongly agrecd (o} purtislly apreed () ilisagessd.

1. Do you belleve thers Ix any Intest devslnpment of runsy ing cables and
condustors in order to protect hoth Uvew and cableg, and the environment

fa) strongly balisved b not at alf (¢} believed {4} not often.




CHAPTER POUR

CORCLUSION AND BRECOMMENDATIONS

4.1 CONCLUSION:

The environmental

s

st power and communicat

shles out within the netw R wak

cables by the open air, and repurt of ¢

wRsin et

¥

“f
i:

W be coneluded then that furure }'z.<:>g.wf

pebwaorks hazards free i However, if the

repovis abtoined fro fowork is anything to e by, the overhead

cw o shwotild be discouraged as mush as possible capecially

4.2 RECOMMENDATIONS:

Pon the fact that the overher 3 cable netwnrks 15 greatly hazardous b

b therefors, reco cabling svsioms for

[ S P N RS ST DEVen fugagamrnd
both power and communication - distribnsiion line, esoec]

give a greater safety o the public, less b ence with amenities, and belter

head power and communication cable h.

Pwould sluo like to recammend to the housin & authori

e dared regulations concernis i the right of

wi wades of land for use

v, sugeest that some establishments e NEPA and NITREL

should be sesociated in car VI

s out sueh research projechs
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svironmental protection Board {F EFE o
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APPENRIIX 1

Typical Vollage in use {1l present)

Privnagy mesomiary

£R32

Main Kb -

frangmission trapsaston | Distribution | Distribulion
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APPENDIN 2,

FPlectromagnetic radistion from overbmad conductory” ines and Bouipment

Line Yolage Eleotric field 1 Magnostic fluy

Y Strength (/M) Dromstty (U

404 1100

275 REEL

132 20} v i1
33 354




APPENDIN 3

Yarious Harth Besiztances 1o Displacement.

Percentage of pade

s Farth type Hesisting moment,

Hard vook LT3

ey

2 Shale, sandstons, or soB 54

3 Dy hard pan 50

4 - Crumbly damp 44

& From, molst 34

& Plastie, wet 3

7 Loose, dry of loose 23

8 - Marches swamps. 24

The stability of the pole depends on 2 number of fietors such as type of carth, depth of

settling, moisture contens of the soll, setting technique used, and size of pole buit,
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