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ABSTRACT

In order o satisfy the various increasing demands by both existing and new radio
services, operating within a limited and internationally controlled national frequency
spectrum allocation, 4 number of transmitters may have to share the same frequency. One
major result of frequency sharing is radio interference between stations that shuare the
same frequency. If co-channel interference s to be avoided, adequate protection must be
given lo individual transmilters.

In this work, proposed broadcasting services that may have to share frequency with
existing services were identified from the data of the hst of proposed
radiocommunication services. They were grouped together on the basis of lrequency,
Relevant propagation parameters are used to compute and assess what protection against
co-channc! interference, individual transmitters of a co-channel pair emjoy. A user
friendly computer program was developed to predict the adequacy of the prolection
against co-channel interference enjoyed by individual transmitters, where protection was
mnadequate, this program will effected corrective processes that was able to achieve
adequate protection for both existing and new radiocommunication services in the VHF
and UHF frequency bands.

Qualitative results were deduced and shown in tables and histograms, and, appropriate

recommendat ions were made.
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INTRODUCTION

Communication between two separate locations may be achieved by several methods one
of which is the radio network or wireless communication system.

After over a hundred years of progressive development, radio communication is entering a
new era. The impact of radio communication on the society continues to increase although
we still do not fully realize all consequences of it. There are numerous areas in which the
radio frequency spectrum is vital, such areas include National defense, public salety,
weather forecast and disaster warning, air traffic control, monitoring of the environment,
among others. Radio and television broadcasting have become the main sources of
everyday information for most people of the world, They play principal role in meeting
information needs of both literate and illiterate people who are unable to read. The latter
constitutes about two-third of the world population, and more than 70% of the Nigerian
population { Aboaba, 1999).

The number of terrestrial and space radio stations grows and the frequency demands
increase very rapidly as liberalization and deregulation trends encourage the introduction
of new radio services and related technologies.

The basic problems are congestion of services and searcity of radio frequencies. Spectrum
scarcity is especially observed in VHF/UHF frequency bands if the population density
exceeds 200 people per square km and GNP < 10.00USD per capita per annum, (Struzak,

1998). Most frequency bands are shared by different services without interference.



However, within a given service, we may need to reuse the same frequency several times
while avoiding any harmful interference,

When two radio waves of the same frequency mterfere with each other, they mutually
nullify the benefits they offer. To avoid such interference, each application requires some
amount of radio frequency spectrum for exclusive use. However, special arrangements can
be made for sharing the same spectrum with other applications.

For satisfactory operation of similar systems sharing the same frequency bunds, some
acceptable, accurate and reliable co-channel interference propagation prediclion
procedures are needed.

The focus of this exercise is the development of a computer program for the prediction of
co-channel interference between new and existing VHF/UHF broadeasting services in
Migeria. This predictive exercise is done by identifying stations sharing same frequency,
identifving stations by their technical data and location (the above nformation is available
with the National Communication Commission — NCC). All television transmilters sharing
same frequency have been treated in pairs and considered for protection against co-
channel interference. The degree of protection against co-channel interference was
determined through the calculation of the protection ratio B, Where the protection ratio
Ry > 1, this implies that protection against harmful interference is adequate.

If the predictive exercise done by the computer program shows that protection is
madequate, ie. By < 1, the computer program could make R, > | by changing some

parameters of either or both of the two stations being considered.



1.1  MOTIVATION

Radio stations shanng the same frequencies are susceptible to co-channel interference. It 1s
important to be able to predict and reduce or prevent the effect of this harmful co-channel
inlerﬁ:ren-na on any radio receiver and this is the aim of the research work.

Efforts had been made by the International Telecommunication Union, (1TU) in the past to
prevent co-channel interference through the establishment of 1T guidelines on location
co-ordination in the VHF and UHF frequency bands in Nigeria. However, these guidelines
have not been followed in the establishment of most television transmitters in Nigeria due
to geographical and political constraints as shown in Figures 1.1 and 1.2.

Also, compuier programs have been developed in the past many of which were found to
be defective in one way or the other.

For instance, most of the programs available were not exactly written for the calculation
of the protection ratio against co-channel interference. Some were written for the
determination of any kind of interference while some were written for the determination of
the field strength of a signal and noise level of a signal. Of course, the protection ratio
could be determined from the above indirectly but it will lead to introduction of errors no
matter how minimal.

Also, the few computer programs that were written for the determination of the level of
protection against co-channel interference are non-interactive programs and have poor
interface design. An example of this is the “PLANTV" for planning of VHFAHF

Broadcasting Services.
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Figure I.1:  Map of Nigeria showing ITU-R Guidelines on Location Co-ordination

(Existing Channels in circles, Recommended Channels not i circles)
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Figure 1.2:  Violation of ITU-R Guidelines on F requency Assignment



- increased mistakes in data entry and system operation which when it goes
uncorrecled can have damaging consequences il decisions are laken on the
basis of incorrect data.

- - user frustration

- poor system performance ie. the accuracy of the outpul may not agree with
the specification. Poor interface design makes il oo cumbersome 10 use or
oo obscure 1o leam.

- system failure because of user rejection. This may seem o be an extreme case

considering the tolerance of users to appalling software, but it happens.

1.2 RESEARCH OBJECTIVES
The research objectives are as follows;

- To wentify proposed radio stations that share frequencies with existing
ones
- To group television stations (both proposed and existing) by their frequencies.
- To collect the technical parameters of existing and proposed co-channel stations

in Nigeria.

- To develop a user-friendly computer program that could be used {0 determine the
degree of protection against co-channel interference enjoyed by VIHF and UHF
television services in Nigena,

- To analyze the findings and make recommendations for improved transmission and

reception of television signals in Nigeria.



- To produce a guide for technical planning of future broadeast services in the
VHF and UHF frequency Bands in Nigeria.
In order to be able 1o achieve the above objectives, all calculations has been made to

assume perfect free space and smooth earth’s surface.



CHAPTER TWO

F E PROPAGATION

2.1. PROPAGATION OF RADIO WAVES
Propagation is the transfer of energy through space and Radio wave propagution is
the transfer of energy through space by means of radio waves. The simplest case of
wave propagation is that of propagation from a transmitter into an  infinite surrounding
free space. Of course, these conditions are not met with in practice since the transmitter
can never be very far from the earth’s surface, and the space surrounding it is never
exactly free space.

= |
1.2 RADIO WAVE PROPAGATION MODES - iF :

N —
" % Ty &

Table 2.1 is an overview of the electromagnetic spectrum (Collin, 988)._Liis hecessary to

go over this before discussing the various modes ol propagation.

2.2.1 FREE SPACE PROPAGATION

Free space propagation isatype of propagation which is supposed 1o take place in
a region of the atmosphere that is devoid of ionization, stratification, reflection,
scintillation, diffraction, refraction and other sources and, where there is negligible
effect of earth’s conductivity on propagation content, (ITU-R, 1990).

Consider an isotropic radiator in free space, By definition, an isotropic radiator has equal
radiation intensity in all directions. In free space, the resultant spherical wave spreads out

with uniform intensity in all directions.



Table 2.1: Overview of the Electromagnetic Spectrum (Wiskin et. al., 1992)
A Frequency | Ban | Name Propagation Apilliﬂfiﬂﬁ
d Mechanism

100Mm 1o | 3Hzto 30Hz | 1 ELF Penetration below the | Submarine
10Mm surface of the earth cOnmunication
10Mm  to | 30Hz to|2 ELF
| Mm 300Hz
IMm to |300Hz to 3|3 ULF Guided wave between | Navigation,
1 00km kHz the ijonosphere and | communication, Lime
100km  to | 3kHz o |4 YLF the Earth's surface signals, ele,
10km 30KHz
10km o |30kHz to|5 LF Sky and surface | Sound hroadcast
lkm 300 kHz= WaVES direction finding
lkm to | 300kHz to|6 MF Sound broadcast
100m IMHz
100m to | 3MHz o |7 HF lonosphere E and F | Fixed and muhile
10m J0MH=z layer reflection services, sound broadcast
10mio lm |30MHz to|8 VHF Terrain'building/tree | BD 1 TV/mobile

J00MHz diffraction and | BD 11 radio

reflection. BD 111 TV/mobile
Im to | 300MHz to |9 UHF Atmospheric  scatter | BD IV TV
100mm 3GHz and refraction BD VTV
Muobile phones
100mm to | 3GHz to | 10 SHF Rain absorption Radio navigation [inks,
1 0mm 30GHz Satellite TV
10mm to | 30GHz to | 11 EHF Atmospheric gas and | Radar astronomy
Imm 300G Hz rain absorplion o _|
Imm to | 300GHz 10|12 Far Heating
100yum 3THz Infra-red
100um 1o | 3THz to | 13 Heating
10pm 30TH=z Infra-red -
10um to|30THz 1o 14
Tum J00THz
lpym to | 300THz 15 Light Sight
0.1pm Ultra-
violet




If P, is the power radiated by the isotropic source, the power density 5 at a radial distance
R is just the radiated power divided by the surface area of the surrounding imagmary
sphere:

P.
8 = W' s D

anRY
This power flux density is equal to the amplitude of Poynting vector
] = ExH e (2.1)
EH = Yo o= 120N ohms  ——(2.2)
The modulus of S therefore takes the value:

g = Bl = EVI20[ = e (2.3)
where 120[] is the intrinsic impedance of free space.

From the above, the electric hield sirength at a radial distance R is thus:

-

E = {Q0R) Mm N, 0 —— (2.4)
5 o

2.2.2 GROUND WAVE

j -
iy
s __-""'

This is sometimes called surface wave and can exist when the tr:;mmit!_iug and receiving
antenmas are close to the surface of the earth and are vertically polarized. TLii wave,
supported at its lower edge by the presence of the ground, is of practical importance

al broadcast and lower frequencies. Thus all broadeast signals received m the daytime

I



are ground waves.

223 SKY WAVES

This rcpri.:sn:nm energy that reaches the receiving antenna as a result of a bending of
the wave path introduced by the jonization in the upper atmosphere. This jonized region
termed the ionosphere, which begins about 80Km above the earth’s surface,

accounts for practically all very long — distance radio communication.

2.2.4 SPACE WAVE

This represents energy that travels from the transmitting antenna to the receiving antenna
in the earth’s troposphere, the portion of the earth’s atmosphere in the first 16km
adjacent to the earth’s surface. The space wave commonly consisis of al least two
components. One of these is a ray that travels directly from the transmitler to the
receiver, while the other is a ray that reaches the receiver as a result of reflection or
refraction produced by variations in the electrical characteristics of the troposphere, and
by diffraction around the curvature of the earth, hills, etc. Radio transmitter from
J0MHz ie. at the frequencies used for television, frequency modulation, radar, etc

15 normally classihed as space wave propagation.

13  PROPERTIES OF VHF AND UHF SIGNALS
The propagation of electromagnetic waves is very severely affected by the order of their

frequency. The higher the frequency the more pronounced is the “line of sight™ distribution



of the signal. That is, at higher frequencies the receiver installation ought to “see’ the
transmitting aerial. The process of reflecting the signals at frequencies above 40MHz from
the upper layers of the atmosphere 15 no longer reliable for normal communication
purposes. It will also be appreciated that the signal strength will be considerably reduced
as the reception area becomes more distant, In countries where the population density is
low, it is necessary for the transmitter to cover a large ares; in these cases VHF
transmission is particularly useful, because it provides increased coverage. In countries
with larpe population centers, UHF transmission offer better facilities in allocating the
available channels without adversely affecting the reception in the neighboring areas.
Additionally, since very little man-made interference is generated at UHF frequencies,
transmissions in the frequency band resull in better quality reception (Hutson e, al,
1990).

The reception area in the true ‘line-of-sight” region is governed not only by the earth’s
curvature, but also by the lerrain. Actually, television signals can be received beyond the
horizon owing to a small amount of ‘bending’ (refraction and diffraction) in the line of a
radiated signal. This effect is especially noticeable at frequencies in band 1 (40MIz —
* 70MHz). Raising the transmitting aerial can further éxtend the usable reception area
Whenever possible, the primary transmitters are on high ground and have very tall masts.
The signal coverage is also influenced by the radiated power of the transmitier.

Signals at these frequencies can be reflected from the surface of the canth, from hills, 1all
buildings and other obstacles. When this huppens the receiving aerial will get at least two

signals — the direct and indirect wave. The indirect, or reflected, wave has to cover a

12



longer distance and arrives at the receiver after the direct signal. The resulting time delay
produces a second image on the screen — known as a ghost image; it s possible o receive
a number of reflected signals in this way, which result in several ghosl images, Some
improvement is obtained by using a highly directional aerial. The signal strength at any
particular location is expressed in mV/m or pV/m; it gives the voltage induced in an aerial

of effiective length of Im.

24  RADIO LINKS

The basic systems of any radio link s as shown below:

TRANSMITTER
|

L g

T-ANTENNA

JLl

PROPAGATION AND

L ENVIRONMENTAL FFFECTS

R-ANTENNA

1l

RECEIVER

Figure 2.1.  Block diagram of a radio link



2.4.1 TRANSMITTERS

The effective power of a transmission depends largely on the transmitter and s
antenna  system. Most transmitters are designed and factory  buill 1o user
specifications which should conform to the ITU regulations. Internal losses due 1o
components, signal -to- noise ratio at the output stage, sensitivity and selectivity of
filters, the amplification and consequent cutput power of the transmitter, are some of
the many factors that determine the quality of transmission. The frequency for which a
transmitter is designed determines what portion of the spectrum the transmitter ulilizes

{Roberts, 1987).

1.4.1a VHF AND UHF TRANSMITTERS

These transmitters are designed to utilize radio frequency spectrum in the 30 1o
300MHz for VHF and 300 to 3000MHz for UHF frequency bands. In addition 1o the
conventional transmitiérs, VHF and UHF transmitters are often buill with  properly
tuned and shielded fillers to provide good carrier frequency stability, sdeguate
channel separation, and minimum bharmonic content of the power delivered 1o the
antenna. It is necessary to provide an electrostatic shield between the power oulpul
stage of individual transmitiers and the antenna coupling circuit and, a proper wud
effective shiclding of either the entire transmitter or the building housing the transmitter
in order to prevent interfering radiation from the antenna. The length of the feeder
cable transmitter and its antenna should be kept (o an effective minimum 1o minimize

power loss due 1o dielectric hysteresis, leakage in insulating medium and an



ncrease in conductor thermal resistance, (Green, 1979).

2.4.2 RECEIVERS

VHF and UHF receivers are designed and factory built to have hagh gain, highly selective
well-tuned filters, particularly at the mixer stage to prevent unwanted interfering signals
and harmonics from reaching the Intermediate Frequency (IF) stage. The receivers should
be properly matched to their antenna feeders, each of effective minimum length. The mnput
circuit of each receiver should be screened from any radiation emanating from the antenna.
In addition to all these, a receiver and/or the building accommodating it should be propetly
screened against interference from any neighboring spurious radiation in order to
guarantee optimum reception and consumption of spectrum at both VHF and UHF bands,
(Green, 1979). However, the purity of VHF/UHF radio signals received afier a
troposphenic propagation depends upon both transmitting and receiving systems,
variability of the vertical profile of refractive index and other characteristics of the
1.4.3:r ANTENNAS

- The purpose of an antenna is to radiate electromagnetic waves into free space (usually,
but not necessarily, air). The power for this is supplied by a “feeder” which is often &
length of transmission line or waveguide having a well defined charactenstic impedunce,
One can regard an antenna as a kind of “transducer” to tum gencrated electrical encrgy
into radiant energy. The acoustic equivalent of an antenna i a loud speaker, a

microphone. Antennas are also used in “receiver mode™ to collect eleciromagnetic

15



radiation from “free space™ and deliver the energy contained n the propagating
wave 10 the feeder and receiver. Antenna fundamental propertics and definitions are

discussed below,

2.4.3a Isotropic Radiator
An “Isotropic Radiator™ has no preferred direction of radiation. It radites uniformly in all
directions over a sphere centered on the antenna. It is a reference ra{J_Lutur wilth which
other antennas are compared: |
From equation 1.a;
P N2
5 = Wim' I -(1.a}
4R’

This is because we are spreading the power P. uniformly across the area 41TR” of & sphere
of radius R. Since propagating electromagnetic waves are transverse, the electric and
magnetic field vector directions are at right angles to the direction of travel of the wave.
Clearly, then, we cannot realize an isotropic radiator in practice since there will be places
in the unit sphere where we cannot specily a unique "polarization direction”™ lor the

direction of the electric field.

2.4.3b Antenna Directivity
Antenna Directivity is a measure of the ability of an anlenna to concentrate the

radiated power in a given direction, (Collin, 1988),

16



This isan efficient protection against interference trunsmission froma direction that
15 different from the signal direction (Boithias, 1987). In particular, as radio relay
lines becomes increasingly dense, the required characteristics for antennas concerning

the side lobe level becomes increasingly demanding.

2.4.3¢ Flux Density and EIRP

F = Pa Wimm e (1.b)

4nr’
From equation (1.b)
Where, F'; is the total radiated power
R is the Radius / Distance
F is the flux density /Field strength
For a transmitter with output P, (W) driving a lossless antenna with gain Gt, the llux

density in the direction of the antenna boresight at distance R (m) is

F = PGy (V7 — Y 31
4R
The product
PGy (W) = EIRP R

EIRP is the Equivalent Isotropically Radiated Power,
EIRP = Iﬂlﬂﬂi 0 {P‘lﬁl] dBW --————1: [ﬂ_]

Where G; is the gain of the transmitter.

T



2.4.3d GAIN

This is the term used to express the increase in signal for one antenna over a standard
antenna, usually a half wave dipole having the same polarization. Anlenna gain is gencrally
used in connection with directional antenna systems with multiple elements and is
measured in the optimum direction (Peckham, 1997). The gain is usually stated in decibels
and its equation is as follows;

G - 4MA. Skl (1.0)

where G is the gain and A. is the effective aperture,

2.4.3¢ EFFECTIVE APERTURE
The effective aperture of a receiving antenna A, is defined as the ratio of received power
Pg to the density S of the meident wave mcident wave;

Ay = Py m’ S

8

2431 EIRP AND ERP

Equivalent Isotropically Radiated Power (EIRP) is the product of the power supplied 1o
the antenna and the antenna gain in a given direction relative to an isetropic antenna
{absolute or 1sotropic gain).

The effective Radiated Power (ERP) of an aerial is the power that an isotropic radiator

would have to radiate to produce the same field strength ata poimt inthe direction

18



of maximum radiation. Numerically, ERP is equal to the product of the tetal

transmission power and the gain G, of the asnal, ie.

ERP (W) PiGi  smememememsf L)

ERP (dB) = Transmitter Gain {(dB) + Transmitted Power (dB)  —-{1.1)

2.44 VHF AND UHF ANTENNAS

VHF and UHF antennas are used for communications and broadeasting to areas within
about 100km of the transmitting site. As the frequency increases, propagation becomes
increasingly similar to that of light, requiring the antenna to be supported as high as
possible above the surrounding terrain to achieve maximum coverage. The masl or tower
is only a means of supporting the antenna and plays little part in the radiation

process.

245 PROPAGATION AND ENVIRONMENTAL EFFECTS

When propagation near the carth and not in free space is examined, several factors that did
" not exist in free space must be considered, Thus ground, mountains and buildings will
reflect waves. Waves will be refracted as they pass through layers of the atmosphere that
have differing densities and differing degrees of ionization. Also clectromagnetic waves
may be diffracted around tall, massive objects. They may even interfere with each other,
when two waves from the same source meet afier having travelied by different paths.

Different media may also absorb waves. Environment could affect propagaton of

19



waves through reflection, refraction, diffraction and scattering.

2.4.5a Reflection

The return or change in direction of light, sound, radar or radio waves striking & surlace or
travelling from one medium into another i3 known 23 Rellection,

If the reflecting surface is smooth enough so each incident ray gives rise lo a reflected
ray in the same plane, the effect is known as direct reflection. If the surlace is so rough
that reflected rays are distributed in 2ll directions, the effect is called diffuse
reflection. A wave reflected from a surface, discontinuity, or junction of two different
media, such as the sky wave in radio or the echo wave froma target in radar is
known zs a reflected wave.

The reflecting properties of an atmospheric layer depend on the severity of the refractive
index gradient. Layer reflections tend to be most significant below frequency of 1GHZ. A
guantitative understanding of the refleclions from atmwospheric ‘layers is important
since they can disturb the performance of fixed links and networks by introducing
interference, anomalous fading and multipath.

One common source of reflections is the ground. It tends to be more of a fuctor on path
in rural areas; urban settings, clusters of buildings, trees etc will block the ground

_.

reflection path. £ - \

f L]

2.4.5b Refraction . 4
Refraction is the bending of a heat, light, radar, radio or sound wave as it passes obliquely

from one medium to another in which the velocity of propagation is different.
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The behavior of a ray travelling in the atmosphere 15 determned by the refractive ndex
(M) of the air, which by definition is the square root ofthe diclectric constanl, The
aspect of refractive index (M), which is of importance in radio propagation, is the
veriation of M with height. Near the surface of the earth the dielectric constant
over land usually decreases linearly with increase in height. This condition resulis in
standard atmosphere.

However, when air masses that differ in temperature and moisture content overlay each
other, the refractive index (M) curve will no longer vary with height ie. the dieleciric
constan! of the atmosphere increases with height, the ray path will be bent away from the
earth as shown in figure 2.2. The curvature of the rays passing through the atmosphee 15
greater than that of the earth, As a result, energy originating n this region and initully
directed approximately parallel to the earth’s surface tends to be trapped and to propagate
around the curved surface of the earth in a seres of hops involving successive earth

reflections as shown in a, b and ¢ in figure 2.2,

Transmitting Antenna b

Fig. 2.2 Ray Concept of Duct Propagation.
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This phenomena is known as Duct propagation or super-refraction.

This so-called ducting mechanism can mean that strong signals ure propagated over
long distance and the received feld strength can be in excess of that due to free
space propagation. In general, the cffect is more prevalent over sea-paths or those in
which the majority of the distance is over sea. Consequently, co - channel mterference
due o anomalous propagation over long distances for small percentages of the time must

be put into account in planning,

1.4.5¢ Diffraction

Diffraction is the bending of a wave as it passes the edges of an object ur opening. It

15 caused by interference between wave components scatlered by different parts of

the object. It is found that an obstruction in the path ofa propagating radio wave

does not cause an abrupt, dense shadow but that signals be observed behind an

obstruction due to diffraction.

Diffraction occurs when the radio wave encounters a solid obstruction in its path or any
component of the wave propagates over the earth's surface with irregular terain. The
curvature of the earth itself constitutes an obstruction when a long distance ransnussion 15
considered. Generally, diffraction processes result in transhorizon propagation, fading,

attenuation and varied losses of radio waves.

2.4.5d Scattering

scattenng in radio waves 15 the dispersal of some [raction of the energy in radio waves



propagating in the medium, owing to their encounlering discontinuities and
irregularities having dimensions of the order of a wavelength, Usually, the scallered
waves of interest are either propagated in the same direction as the incident radiation
{ forward scatter) or those travelling in the opposite direction (called backscatter).
Scattering is usually a common occurrence in the troposphere due to clear air
irregularities, iregular terrain, buildings or obstacles especially in  urban areas,
hydrometeors. The clear air irregularities are formed by a process that begins when large
scale air masses of differing refractivity have some relative motion so that a shear exists al
the interface. Shears may arise due to the horizontal movement of dissimilar air streams or
through the vertical movements of warm and/or moist air particles m the air. Al the
shear boundary, 2 turbulent mixing of the two air types occur and large scale
blobs or mmegulanties are born (Braun, 1986).

Scattering m urban areas is mainly due to reflections from the swrrounding obstacles
mainly buildings. Hydrometeor could also cause scattering. Hydrometeor is the general
term used o referring to the products of condensed water vapour in the atmosphere

usually observed as rain, hail, ice, fog, cloud, or snow.

2.4.6 INTERFERENCE

Interference may be defined as an electromagnetic (or radioelectric) disturbance due 1o the
superimposition of an unwanted signal on a wanted signal, Various levels of interference
have been defined by the Radio Regulations;

1. Permissible interference corresponds to a level of interference, which, under given
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conditions, implies degradation in reception quality to an extent which is regarded as
insignificant. The value of this kevel generally appears in the recommendations of the
International Telecommunication Union (ITU) or other international agreements
and must be taken into account in system projects.

2. Acceptable interference corresponds to higher level of interference than in the
previous case, implying moderate degradation in reception quality under given
conditions, has been agreed between the authorities concerned.

3. Harmiul interference corresponds to a level of interference thal senously degrades,
obstructs or repeatedly interrupts a radio communication service. This delinition is
obviously very vague in numerous regulatory texts, where ils vague nalure is
undoubtedly an advantage.

Problems and level of interference may be determined through evaluation of propagation

factors, considering different propagation mechanisms such as line-of-sight, reflections,

refraction, diffraction, tropospheric scatler and other anomalies, (Hall, 19%6)

2.4.6a Co-channel Interference

Co-channel Interférence occurs when applications of radio waves using the same
Frequency channel, interfere with each other and mutually nullify the benehiis they offer.
Stations using the same channels must be separated by a particular distance if co-channel
interference is 1o be avoided.

In Television, if the interfering signal i1s strong enough, its picture will be supenimposed on

the desired picture. Inaddition, there is usvally a bar pattern resulting from the beat



between the two picture carricrs because of their offset frequencies (Conor, 1989),
247 ATTENUATION AND LOSSES

In a radio link, the ratio of the power supplied by the transmitter 1o the power available at
the input of the receiver depends on such factors as attenuation, losses, ele, along
the transmission path, (Hall, 1996). The combined effects of the troposphere and the
terrain must be considered in considering the radio signal attenuvation and losses
along a propagation link.

For a point-to-point link, the free space attenuation between isotropic antenna, known

as the basic transmission loss, Ly, is given by:

where d is the distance apart, A s the wavelength, both of which are expressed in the same
unit.
Equation (2.12) may also be written in the form:
Ly — 32.5 + 20logio furee + 2000g10 din meeeees {2.13)

The concept of transmission losses may be extended to include the effecis of the
" propagation medium, and of the antennas and the radio svstem actually in use
Free - space basic transmission loss, Ly, relates to isotropic antennas and loss - free
propagation;
Basic transmussion loss, Ly, includes the effect of the propagation medium:
e.g. - absorption loss ( ionospheric, atmospheric gases or precipitation ) ;

diffraction loss
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- effective reflection or scattering loss, in the ionospheric case including the
results of any focusing or defocusing due to curvatwie of a reflecting layer:
- polarization coupling loss; this can arise from any polarization mismatch
between the antennas for the particular ray path considered ;
- aperture-to-medium coupling loss or antenna pain degradation, which may
be due to the presence of substantial scatter phenomena on the path ;
- effect of wave interference between the diréet ray and rays reflected rom
the ground, other obstacles or atmospheric layers (Barclay, 1997).
Transmission Loss, L, includes the directivity of the actual transmitting antennas,
disregarding antenna circuil losses;
System loss, Ly, is obtained from the powers at the antenna terminals; and
Total loss, L, is the ratio determined at convenient, specified, points within !_Ig-:_],tja:r_t_&nlil!.r:r

and receiver systems. TR

i
!

g
R

248 AREA OF ACCEPTABLE QUALITY OF RECEPTION e T

Table 2.3 shows the ITU-R recommended values of median held strength t_drl: rel

- pVim) received at the standard height of 10m above the pround level, for which
protection against interference must be planned for television services in Bands |, 11, 1V
and V, respectively. The median fBeld strength for protection ranges between +48dB for
receivers in Band | and +70dB for receivers in Band V (Terman and Fmmons, 19940). This
exercise considers an average protection of +60dB (rel. |pV/m) orlmV/m fickd strength

value for VHF and UHF television broadeasting systems in MNigena, The coverage aren



whose boundary gives this value of field strength is popularly reicrred to as the secondary

coverage area of the transmitter, and, an area of an acceptable quality of reception.

Table 2.3 Median Field Strength for Television Receiver Protection (Adeloye, 1999)

BAND | 11l I v

DB (uV/m) +48 +35 +65 +70 TTU-R (1986)

Coverage areas of broadcast stations are usually classified into primary, secondary and
fringe areas. The sze of each of these areas depends on the transmitter power, the
directivity of the aerial, the ground conductivity and the frequency of propagation (Alberi
and Smith, 1996).
The coverage areas decrease with increase in frequency and reduction in (e ground
conductivity.
The primary coverage area is defined as a region about a transmitting siation in which the
signal strength is adequate to override ordinary interference in the locality w all times. The
appropriate value of the field strength for this quality of service is dependent on the
atmospheric and man made noise in the locality. The relevant fiek! strength also depends
on the whether the locality is rural, industrial or urban.
The secondary coverage area is a region where the field strength is olten sufficient 1o be
useful, The area is bounded by a field strength contour of ImV/im. The 1mVim (rel V)
is the boundary of universally acceptable area of good-quality reception.

The fringe coverage area can be regarded as that in which the ficld can be useful for
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some periods, but its service can neither be guaranteed nor be protected from interference,

249 SERVICE AREA, FEILD STRENGTH AND NOISE

Calculations indicate that a primary service area for a UHF television broadeast
transmission requires a minimum field strength of 64dB and 70dB relative to ' (V/m lor
band IV and Band V, respectively in the absence of co-channel interference {Grob, 1954).
This implies minimum feld strength of 1.6 mV/m and 3.2mV/m respectively.

In the absence of other signal degradations, it is the sum of the unwanted signal and noise
components present that will determine the acceptability of a television transmission. This
will be the sum of interfering signals and noise picked up by the aeral, collectively called
source noise, and the thermal noise generated in the acral plus the noise gencrated by the

receiver circuitry,

2.4.10 PROTECTED FEILD STRENGTH

The fundamental requirements behind all of the proceeding signal distribution effort has
been the provision of cost-effective coverape of acceptable guality, To be considered
| covered by the broadcasting organizations it must be possible for a viewer using an
external standard directional aerial to receive acceptable sound and vision signals,
substantially free from noise, delayed images (ghosts) or interference from other
transmission from a large proportion of the time (Williams, 1991).

Because of the receiver’s selectivity, it s unwanted transmissions occupying the same

channel that constitute the most significant interference source. 1f an interfering signal is
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received at a significant level from a transmitter occupying the same channel allocation,
the patterming on vision or noise on sound that results from the beat between the two
carriers 15 called Co-Channel Interference (CCI). Weather conditions can affect VHF
television reception for a small percentage of the time.

Tropospheric weather conditions influence propagation and can result in the *bending’ of
UHF television signals so that they follow the earth’s surface for several hundred miles.
Foggy conditions are often associated with reports of inferference due 1o long-distance
television reception.

When two UHF vision carriers are nominally at the same frequency within the current
maximum permitted tolerance, subjective tests show that the required signal has to be
above unwanted signals by about 55dB, or 46dB for continwous or 5 pe. cent time
tropospheric CCI, respectively ie. it requires a protected field strength (Wiskin et. al,

1992),

2.5 THE RADIO SPECTRUM

The Spectrumtis all frequeincy used for a particular purpose.
- The Radio Spectrum spreads from 9KHz to many GHz. It contains many and different
frequency bands applicable to many and different radiocommunication services of various
bandwidth requirement. This various frequency bands could be used in different

apphications. They are used in submarine communication, navigation, sound broadcast,
direction finding, fixed and mobile services, satellite television and radar astronomy. All

these applications make use of different propagation mechanism.
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2.6 SPECTRUM MANAGEMENT

The concept of spectrum management embraces all activities related 1o planning,
allocation, assignment, use, and control of the radio frequency spectrum. Three objectives
shape any spectrum management system: conveying policy goals, apportioning scarcity
and avoiding conflicts.

The society is composed of various groups, each with its particular interests, goals and
views on how to use and manage the spectrum resources. As a consequence of the
spectrum scarcity, conflicts arise also between the proponents of competing uses of the
spectrum as well as between those who manage the spectrum and those who use it

For those whose needs have already been satisfied, spectrum management should assure
the continuation of the existing status. Any modification will threaten their acquired
benefits. On the other hand, new comers have no access to the spectrum they need.
For them, the principal aim of spectrum management would be to change the way the
spectrum s apportioned and to eliminate obstacles that prevenl competition. The
spectrum management rules and regulations tend to reflect the relative balance of
powers of the competing interest groups. As demands on the spectrum increases, the

management tasks grows more complex.

2.7  FREQUENCY PLANNING

In frequency planning, special techniques are being developed to accommodaie the
multitude of wanted and unwanted links. The simplest approach to frequency planning

is the application of frequency distance restriction rules (Struzak, 1997), They specify
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the minimum geographic distance between two radio stations in function of their
frequency separation.

When the frequency distance rules concern two transmitting stations, each transmitter
is considered twice; first as wanted transmitler and then as interfering. In both cases
the distance between them must not be less than that of the sum of the coverage range
of the wanted transmitier and the interfering range of the other transmilter treated as

interfering.

1.8 PROTECTION RATIO

When two or more ltransmitters or receivers which operate at the same frequency, but

at different locations are considered, the protection ratio is the ratio in dB, by which

the wanted signal has to be stronger than the unwanted signal. This refers in all cases

to the ratios at the input of the receiver. It could also be treated in terms of signal-to-

noise ratios.

Given the effective radiated power in kilowatt and the antenna height in meters, the

protection ratio could be translated into land — distance separation between a pair of

transmitters sharing the same frequency. Determination of the protection ratio could

be done using two methods; one of which is used in this research work., The two

meéthods are discussed as follows:

Al A significant parameter involved in the process of frequency sharing is the receiver
inpul signal-to-interference (S/1), ratio. The minimum value of this guantity,

expressed in dB, determined under specified conditions, such that a specified
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receplion quality of the wanted signal is achieved at the receiver output, is termed
the protection ratio of the receiving system (Aries et. al., 1981).
This guantity can be calculated for continuously operating systems using Lhe

EXpression,

(8Mha = (S/N)in = (IN)in cemeaeef2.14)
= (5/MNn - (Pe+Gi—La+ G —Ri—BWi-—0OFR) ——(2.15)
where (3Nl = Input desired signal-to-noise ratio (dB)
{(I'NJm = Receiver input interference-to-noise ratio (dB)
Py - Transmitter power output (dB)
Ly = Transmitter antenna gain (dB)
Ls - = Basic transmission loss between isotropic antenna (dB)
G = Receiver antenna gain (dB)
R = Receiver noise level (dBm)
BWe = Bandwidth correction factor {dB)
OFR = Off-tune reception (dB)

B. Where a total of N transmitters share a frequency, if any two transmitters, T. and
Ts, are taken from N, and considered at a time, then, there shall be
"o = NI —i(2.16)
(N-2)12!

pairs of transmitter operating at one particular frequency (Adeloye, 1999).

If the service range of transmitter T, = Ry and

the service range of the transmitter Ty = Rs,



the service range of the transmitter Ty = Rs,

If the limiting distance between T. and Tw = Dy and

the total distance h:l:w:rm‘ Ts and Te = Dy

Then, in any given pair of co-channel transmitters under consideration al a time,
for each transmitter to be adequately protected against any harmful interfering

radiation from the other, there shall be a protection ratio, Ry, given as:

Ry = Dy — (Rs + Ry) s 0 W)
D

Considering equation (2.17),
When R, = 1, protection against harmful interference is ndequat.e- «
When Ry = 1, indicates a critical protection against inferference.
When Ry < 1, protection against harmful interference in not adequate.
This method has been used in this research work, for the determination of the level
of protection against co-channel interference. All calculations assume perfect free

space and smooth earth’s surface.

2.8.1 Separating Distance Dt
The separating distance (It) or the total distance between the two transmitters
under consideration is one of the parameters used in the work for the calculation of the

level of protection against co-channel interference.
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2.8.2 Service Range of a Transmitter

The Service Range, R., of a transmitter is that range over which reception is of
an acceptable quality; i.e. the secondary coverage area boundary.

The mvml'age area at ﬁrlmsehumu:luqr the median field strength is | mV/m and above is
acceptable as spectrum space of good reception (Zarach and Morris, 1981), Therefore, for
this research work, Field strength is assumed 1o be 1 mV/im

The Service Range (Ra) of a transmitter could be calculated using the equation;

R = A(30F) weane(2.18)
From equation 2.4, :
Where R, E and P. are as defined before.
In the work assumption has been made that free space loss Lir is negligible, where the Free
Space Transmission Loss is given as:

L =  20log(4xR) e 2.19)

A
where R is the distance apart and
A is the wavelength

If Free Space Transmission Loss Lw is negligible, then

_  FERSERE
LE.

20 Iﬂg (4xR) = O

A

log{4zR) = 0

A



(4xR) = Antilog (0)

A
(4=R) w1
A
R = A
4
where
A = C/f

C is the Velocity of light i.e 3 x 10" mvs
Fis the frequency of the station under consideration,

sk a2 e {2.20)

dnf

Taking into consideration equation (2.19) in using equation (2.17) gives:

R = {{Jnmi X ‘ C ' ee(2.21)
E dnf

Equation (2.20) gives the service range of a transmitter.

Where R

]

the Service Range in (m)

Pa - Effective Radiated Power in (W)
E = Field Strength in (V/m)

C and f are as defined above.
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2.8.3 Limiting Distance (Du)

This is the minimum line - of - sight distance between the sccondary coverage area
boundaries of two transmitters that may or may not share the same frequency
(Struzak, 1998). This distance varies with effective radiated power, antenna height,
terrain and meteorological factors.

When the frequency distance rules concern (wo transmitling stations, cach transmitter
is considered; first as wanted transmitter and then as interfering. In both cases the
limiting distance between them must not be less than that of the sum of the coverage
range of the wanled transmitter and the interfering range of the other transmitter

treated as interfering (Struzak, 1998).

Limiting
Distance

Figure 3.2 Limiting Distance between two stations.
Therefore, minimum distance is approximately given by the sum of the coverage range of
tl'u:.a two transmitters involved. ie.

D - (D + Dy)km 0 e (2.22)
Where D, is the coverage range of transmitier A considered as wanted and

Dy is the coverage range of transmitter B considered as interfering.
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19 DEVELOPMENT AND GROWTH OF TELEVISION SERVICES IN
NIGERIA
Television Services started with the establishment of a television station in |badan on
October 31, 1959 with the intention of informing, educating and entertaining the people of
the Western Region of Nigeria. The system had two transmitters installed in the station;
one on Band I, Channel 3, at Abafon, and, the other on VHF Band 1, Channeld, at Ibadan.
It is now known as NTA Ibadan. Another VHF station was later established in Enugu a
year later called the Eastern Nigeria Television Broadeasting Services which operated on
VHF Band 11, Channel 8, by the then Eastern Nigerian Government. In 1962, another
WHF station was established in Kaduna, called Radio Kaduna Television. Thereafter, some
other VHF stations were established in quick succession, to bring the number of fixed
television transmitters to over 130 currently as shown in Table 2.2,
By Decree 24 of March, 1977, the Nigerian Television Authority (NTA) was inaugurated
in May 1977, The decree empowered the NTA as the only body to undertake television
broadcasting in Nigeria. In effect, the Federal Military Government, through NTA, took
over all existing VHF stations in the country.
Due to the variety of cultural, social and other domestic background of the Nigerian
people, the 1979 Constitution permitted individual states to own television broadeasting
stations, bul transmission were restricted to the UHF band.
The numencal growth of both VHF and UHF transmitting stations in Nigeria is therefore
significantly influenced by the periodic socio-political restructuring of the country.

Creation of new states has led to an increase in the number of television stations in the



country.

On August 24, 1992 the Federal Military Government promulgated Decree No. 38
allowing private ownership of radio and television services in Nigeria (Report of the task
force on planning of broadcast infrastructure, 1988), This has also caused a sudden rise in
the number of radio and television installations in the country. The influence of dereg-
ulation on the growth of television services in Nigeria can be seen in table 2.2 {Adeloye,

1999),

Table 2.2 States Creation, Deregulation and VHF/UHF Frequency Utilization in Nigeria

{Adeloye, 1999)

YEAR VHF TV | UHF TV STATIONS | TOTAL | NO OF STATES
STATIONS

1955 0 1] 1] i

1959 1 0 1 i I

1960 i 1] 3 3

1963 4 0 4 4

1965 4 0 4 4

1967 4 0 4 12

1969 T 0 7 12

1970 8 0 8 12

1975 9 1] 9 12

1976 10 0 10 19

1980 10 3 13 19

1984 46 14 G 19

1985 46 14 60 19 —

1980 |48 16 64 |2 =

1950 48 16 fd 21 =

1992 54 20 74 i0

1994 54 36 o0 0

1995 58 56 114 0

1994 60 T6 136 16

1998 6l 86 146 36

2000 70 130 200 36

Projection
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210 Overview of Visual Basic 5.0

Visual Basic 5.0 is an Object Oriented Programming (OOP) language developed 1o run on
Windows NT or other higher versions of Windows operating system,

Visual Baml: lets you add menus, textboxes, command buftons, option buttons, check
boxes, list boxes, scroll bars, etc to blank windows. One can communicate with other
Windows applications and access databases. One can have multiple windows on a screen,

download little packages of code off the Internet.

2.10.1 Visual Basic Features

Visual Basic is an Object Oriented High level programming languape but unlike a pure
Object Oriented language such a s C++, making use of these objects in program is much
casier. It just involves dragging predefined objects such as command buttons, textboxes
etc. with mouse into the form.

It is also possible to insert controls such as spreadsheet features in Visual Basic program.
Basically, Visual Basic involves creating the interface, setting properties and writing

codes.

2.10.2 Visual Basic Advantages
The advantages of Visual Basic 5.0 are:

- Ability to design user interface with relative ease.
- Involves less coding.

- Ability to relate with other window application.
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- Allows for an unlimited number of users to access the same database.
= It supports multitasking.
There are other advantages of Visual Basic 5.0 but the above are mainly the reasons why

the program for this work has been written in Visual Basic 5.0,



APTER 3

METHODOLOGY

3.1 FREQUENCY SHARING AND CO-CHANNEL INTERFERENCE
One of the objectives of this research work 15 to predict and make recommendations (o
reduce or prevent the effect co-channel interference on television recervers.
Interference could be predicted if the protection ratio for the systems invelved is known
The protection ratio in this work was determined using the following parameters;

- frequency of the stations involved

service range of the two transmitters involved

- separation distance between the two transmitters involved

- limiting distance between the two transmitters,
32 DATA COLLECTION
A list of both proposed and existing television station s in the country with their;

- name

- channel number

- frequency of operation

- location

- ERP (kW)

- Power output rated

- Antenna height

- Height above sea level

- Polarization
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were obtained.

This list was oblained from two different sources; the MNational Communication
Commission (NCC) and the Report of the Task Force on Planning of Broadcast
Infrastructure, Volume 1.

These proposed and existing stations are listed frequency by frequency e, stalions
sharing the same frequency in Nigeria are grouped together for all VHE and-UHF stations

as shown in tablel in appendix B. : |

i3 DETERMINATION OF PROTECTION RATIO

For protection ratio against co-channel interference to be determined, the proposed and
existing {elevision stations in each frequency group are paired ie. they are considered a
pair at a time.

In order to explain how the protection ratio is determined, a pair of television station is
taken as a case study. The television stations used are Koko and Serti, both of which
transmit at 175.25MHz (channel5).

As shown earlier in equation (2.17), the protection ratio of any Iwo co-channel

transmitters is given by:

R, = Dy = (R +Re)
D (Adeloye, 1999)
Where D = Separating Distance between the two transmitters
D = Limiting Distance

R and Ry = Service range of transmitters A and B respectively.
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A. Separating Distance between Koko and Serti
The procedures used in determining the separating distance 1 is as follows:
- Any topographical map having a scale, the latitude and longitude lines can be
used.
- The places where the transmitters under consideration are siled are located on
the map.
= A line-of-sight connection is made between these two places on the map
using a ruler.
- This measurement is done in cm and converted to km using the map scale.
- This value is the separating distance or total distance I between the two
transmitters under consideration.
Using this method, the separating distance between Koko and Serti is:

Dy = 898 km

B. Service Range for Koko (R,)
From equation (2.21) in section 2.8.2, the service range is given by
R = 30 P, X C
E 4n
Where P. is the ERP (W),
E is the field strength in V/m,
C is the speed of light in m/s and

fis the frequency in Hz.
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From the data collected, for the television station named Koko;
ERP = TOKW, = 175.25MHz,
C=3 x10° m/sand E = ImV/m for all stations as explained in section 2.8.2

Therefore, R = [4[30 X m}mﬁ f 3 x10° J
]

0.001 Li;: x 17525 x1

= 197.382Km
Similarly, for Serti,
ERFP = 100 kW, = 175.25MHz,

C=13 x10"m/sand E = ImV/m

Therefore, Ry =[J{3ux1mnmﬂ [ 3x10° )
0.001 4 x 17525 X ml

= 23591 km

The limiting Distance between Koko and Serti
The limiting distance according to equation (2.22) is given by:
Dw= (197.382 + 235.91) km

=434.3 km.

Finally, from the above calculations, the protection ratio between the television

stations Koko and Serti is given as ;
Ry, =898 - (434 .4)
434.4

Ry = 1.0672



Since the protection ratio is greater than 1, it shows that these two stations are

adequately protected against co-channel interference.

34 SOFTWARE DESIGN

In this research work, a compuler program has been writien using Visual Basic 5.0 to
determine the service range, limiting distance and then the protection ratio for any given
pair of television station in a frequency group instead of using manual calculations.

The need for this computer program arises due to the fact that most of the stalions
considered are proposed and so most of their parameters could still be subjected to
changes during implementation; therefore there is need for fexibility, The computer
program written in this research work offers flexibility since it s able 10 accept changes in
existing parameters and make recalculations without any stress.

The computer program written in Visual Basic 5.0 is a “user-friendly™ one. Visual Basic
5.0 has heen used because of its ability to design user interface with relative ease and with
less coding.

The list of both existing and proposed station with their topographic and radio-elecirical
parameters (as shown in Asppendix B) was stored into Microsoft Access; a relational data
base package. The advantage of data access object in Visual Basic is thereafler used in
linking the data with the program in Visual Basic.

The flow chart below show how the program operates.
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The program is divided into 6 modules which are;

- Introductory module

- Main module

= Data module

- Analysis module

= Reduction module

- Result module
Modules are series of program codes that perform a defined set of operation as designed
by the programmer. The program is divided into modules in order to make accessibility



Figure 3.1

INTRODUCTORY
MODULE

l

MAIN
MODULE

!

DATA
MODULE

I

ANALYSIS
MODULE

;

RESULT
MODULE

REDUCTION
MODULE

Flowchart showing the various modules in the system
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3.4.1 Introductory Module

The Introductory module contains the introductory page and the introductory page and
the code written for the page to function. It is designed to give the user a foreknowledge
of what the project does; just like the title page.

The introductory page is shown in Figure 3.2 and the code is given in Appendix C. The
computer program is designed to display this first before any other thing and it is designed
to stay for 10 seconds on the screen except if there is a mouse click to which it has been

programmed to respond by proceeding to the next module,

LNTE FERENCE ;
"PREI}ICTH}N
Pt.rtf-n?.aﬂrq Ldcien Ablodan

_ ‘ufersmn. 1.ﬂ.2

Tz Fklaga ] ru'mﬂ:u: ':-wm.ﬂll-ﬂ derorked m b

Figure. 3.2  Introductory Page
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3.4.2 Main Module

The next module is the main module that has a code window. It is like the brain of the
system. All other modules are linked to it. The module contains all equations necessary lor
the prediction of co-channel interference between two television stations Le. it conlains
codes written for the program to calculate the service range | limiting distance and then
the protection ratio for the two transmitters involved, This code is shown in Appendix .
All other modules are designed to support the main module in achieving the purpose for

which it was designed.

143 Data Module
The data module contains the mput template shown in Figure 3.3 and the code writlen for
its operation 15 shown in Appendix C.
The function of this module is to accept the data needed for the calculation of the
parameters necessary for the determination of the protection ratio,
For any given pair of transmitter under consideration, the information demanded by the
data module are;

- Frequency of operation for the television stations

-  Station name

- ERP

- Mauode of propagation

- Mode of polanization

- Beparating distance between the two transmitiers considered.
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The design is such that once a particular frequency is supplied (o the inpul template, the
stations using that frequency could be seen on the screen by clicking the list box Le.¥.
When a pair of transmitter is chosen, the ERP and distance apart is supplied from the duta
éxisting in the program (Uirough Microsof Access). The direclion and mode of
polarization is chosen by clicking the desired button.

Omce all the necessary data has been supplied, the bution called “process™ is clicked for

the calculation of the protection ratio.

Figure 3.3.  Input Template Form
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3.44 Analysis Module

After the data required for the two transmitters has been supplied to the input template of
the data module, the data is transferred to the analysis module. Here the parameters/data is
supplied to it is analyzed for the presence of co-channel interference. The module consists
of the “After Analysis” form and the set of code written for it. Analysis is done by
considering a pair of co-channel transmitter at a time. The main module does the
calculation of the protection ratio and the result is displayed on the “Afer Analysis” form

as shown in Figure 3.4 below. The code written for this module is shown in Appendix C.
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345 Reduction Module

If results, after analysis, shows that protection against harmful co-channel interference for
the two transmitters is inadequate i.e. Ry < 1, then correclive exercise is done by the
program in order 10 make protection adequate i.e. Ry > 1. This correction is done in the
' reduction module which consists of the “Change Parameters™ shown in Figure 3.5 and the
code written for it shown in Appendix C. Figure 3.6 shows the flow chart of what occurs
in this module.

In a situation where protection ratio is inadequate ie. Ry < 1, the system is designed in
such a way that the corrective process could be done in two ways. One, by reducing the
Effective Radiated Power (ERP) of either transmitters considered and two, by increasing
the separating distance Dy between the two transmitters considered.

The parameters ERP and Dy are changed because field strength i directly proportional 1o

the ERP and inversely proportional to Dy Le. from equation 2.4;

E = V(30 P,) Vim
R
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Figure 3.6 Flow Chart for Reduction Module

53

NO




Therefore if the field strength of the unwanted signal must be reduced, we can either
reduce the ERP of the transmitler or increase the separating distance between the two
transmitters involved, Afler changes has been made on these two parameters, the
protection ratio is recalculated with either of the two parameters until the Ry becomes
greater than 1.

The reduction factor for the ERP is between 0.1 andl. The new ERIP or distance used in
achieving adequate protection is now recommended for use in the pair of stations
considered, /“ . _h'x_‘n_

34.6 RESULT MODULE I"x_
The result module is where the final output of the amhﬁ'gﬁdwpﬁy&d It consist of the

“Result” form shown in Figure 3.7 and the code wrillen for its operation shown in

Appendix C. SIS

Ty

% B R
Bidiscliansd
{Homowid
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It is able to save the results from the analysis module and recommendations made by the
reduction module in database file in Microsoft Access. See Table 2 and Table 3

Appendix B.

35 IMPLEMENTATION REQIREMENTS

Implementation is an important activity that defines the envirormental conditions under
which the system would function perfectly. The implementation requirements of this
computerized system fall under two categories, namely;, hardware requirements and

software requirements,

3.5.1 Hardware Reguirements

The hardware that would support this packape must provide facilities that emphasize the
package’s functionality. For instance, the effect of the processing speed of the system on
the package is enormous. A higher speed system would result in considerable reduction in
the processing time of the package. The minimum hardware requirements for the
operating system as a stand-glone are;

1. INTEL 80486 Mother board (Main board with a HZ. processor speed).

0 16MB BEAM
3 1.2GB Hard disk space
4. 1.44MB “3.5" Diskette drive

5 IMB SVGA Card
6. Enhanced Keyboard
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7. Mouse and Pad

8. Printer; that can support the 80132 (letter grade) paper.
(Other auxiliary equipment are required for perfect operations. The environmental
conditioning is desirable for the effective and efficient computers. Air conditioners help
reduce the effect of heat on the computers. Stabilizers and uninteruptible power systems

are also needed especially in a country like Nigeria.

3.5.2 Software Requirements

Windows 95/98 operating system is required for this package The choice is due to
the fact that Windows, Microsofi's hyper-marketed operating systems controls aboul 85-
90% of the operating systems market today (Akinyokun, 1999}, This means that 8 (o 9 of
every computer system everywhere in the world currently muns on Windows, therefore any

application developed on the window platform is sure 1o be widely usable.

3.53 Compilation and System Installation

As stated ecarlier, the program was written using Visual Basic language but in other to
make it suitable to run in Windows environment, it had to be made into an exccutable
form. It was made distributable by the use of Package and Deployment wizard. This
wizard helps create packages that are distributable in floppy disks, compact disks, a local
or network drive. The package option belps you package a project files into *. Cab file
that be deployed and the deploy option helps you deliver your packaged application to the

appropriate distribution media; in this case a floppy diskette.
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3.5.3a Installation Procedure
The distribution medium for the system is 1.44MB diskette. The following steps highlight
how to install the package on your machine:
- | Bool the system
- Click on the “START"™ button , then *RUN" to load the “"RUN" dialog box
- Click on the “BROWSE" button the “RUN" dialog box to specify ihe
location of the setup.exe file (A:\)
- Click on the OK button on the open dialog box to return to the RUN dialog
box.
- Make sure the path is correct in the PATH text box and click OK 1o
commence the running
- Follow the instruction on the screen
OR
- Boot the system
- Click on the start button, the SETTING, then CONTROL PANEL
= On the control panel dialog box, locate ADIVREMOVE program icon and
click on it
- Also on the ADDVREMOVE dialog box, make sure that no program was
selected in the list box containing the applications on your machine, then click
on install button and follow the instructions on the screen.
- Locate the setup.exe program in A (A setup.exe), then clhick OK

- Follow the instructions on the screen.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 RESULTS AND DISCUSSION

Resulis shown in Table 2 {Appendix B) show that so many existing television slations
have been operating under the effect of harmful co-channe] interference and also some of
the proposed television stations, if mstalled, will be subjected to this interference.

The chart in Figure 4.0 and Figure 4.1 shows the degree of protection for all VHF and
UHF transmitters (both proposed and existing) in Nigeria, The Figures shows the result of
analysis done using the developed computer program to predict the presence of harmiful
co-channel interference in all VHF and UHF television stations in Nigera. The Figures
also show that many television stations are not adequately protected against co-channel
interference, an indication of requiring urgent attention.

Reports from some of the considered television stations visited justily the results in Table
2 (Appendix B). After analysis with the computer program the recommendation in Table 3
_ (Appendix B) were made for proposed VHF and UHF stations in Nigeria to prevent co-
channel mterference in the future.

There are two recommendations made for any pair of transmitter not adequately

protected;
Recommendation 1 Increase Distance (km) Initial ERP (kW)
Recommendation 2 Initial Distance (km) Reduce ERP (Kw)
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Pairs of VHF Transmitters

FIG4.0 Degree of Protection for Co-Channel VHF
Transmitters.(Television) |
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Either of these recommendations could be used to achieve adequate puolection for the pair
of transmitter considered. Before either of the recommendation is used, there are some
factors that needs consideration. If the distance between the two transmitters considered
must be changed one must ensure that the transmitter is still within the state where its
services are required. If the ERP must be reduced, the cost of implementation and also the

service area for which the transmitter is needed must be considered.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

51 CONCLUSION
The problems of congestion of services and scarcity of interference-free spectrum for
allocation 1o new services affects the radio frequency bands and it is especially observed in
the VHF and UHF frequency bands. Due to this, most television stations in Nigeri share
frequencies in order to operate and this exposes the stations 1o co-channel interference,
Therefore, for satisfactory operation of similar systems sharing the same frequencies,
acceptable, accurate and reliable co-channel nterference prediction procedures are
needed.

The focus of this exercise 15 to predict co-channel mierference in the VHE and UHF
frequency bands in Nigeria. The predictive exercise is done by determining the protection
against co-channel interference enjoyed by each transmitter pair through the caleulation of
the protection ratio using a developed compuler program.

Considering figures 4.0 and 4.1; it can be sad, as observed, that installation of many of the
existing television stations in Nigeria violated the [TU recommended guidelines.

The execution of this plan was manned by ethnic and political considerations that resulted
in the arbitrary location of high power transmitter in places where they are nol required.
An example of this inclode Bida in Niger state which was origmally planned 1o have &
TkW transmitter but ended up with a 10kW transmitter (Ministry of Information and

Culture, 1988).



This has increased the number of stations that are not adequately protected againsi co-
channel interference. Two television stations visited confirm this result;

- co-channel interference between lsele-Uku on channel 11 and Akure on

| channel 11

- co-channel interference between Ashileke on channel 7 amd Teuoso on

channe] 7.

Presently, there are more affected VHF stations than UHF stations in the country because
VHF stations in the country were initially planned to have a nationwide coverage unhke
UHF stations which are limited to their respective state of coverage. Also, this may be due
to the fact that there are more existing VHF stations in Nigeria now than UHF stations.
The above has led to ineflicient use of our spectrum resources and with the advancement
in technology, this will eventually resull into a serious problem in the nearest future.
The computer program and the results in Table 3 (Appendix B) 18 recommended as a
planning tool for proposed stations in order (o prevent a future possible increase i the
number of unprotected stations in the country.
Although, the project did not make recommendation for any pair of existing, television
transmitters affected by co-channel interference, the computer program could still be used
Where harmful interference arising from excessive transmitier power or excessive BRI is
detected, it should immediately be corrected by power reduction or relocation of the
transmitter o another place while a lower power transmitic: replaces il according 1o the
recommendation of changes and modifications that need to be effected n the shorl term

for more efficient and economical services as stated in the Report of the Task Force on



Planning of Broadcast infrastructure, Volumel.

52  LIMITATIONS

- Lack of adequate funds made it impossible to visit most of the television stations
which by our prediction experience co-channel interference and actually
confirm these predictions.

- Unwillingness of the management of the affected television stations in
implementing the recommendations provided in this research work n order o
confirm its effectiveness. Their excuse i that most of the equipment used are not
oo good and because of the high maintenance cost, they could not be subjected

o any form of adjusiments if transmission must conlinue.

53 RECOMMENDATION

In this work, all calculations assumed perfect free space and smooth carth’s surface. This
assumplion was made due to the non-availability of a suitable digitized map of the country
that shows the hills, contours etc. in the country. It 1s not practicable to reach all existing
transmitters located in the country due 1o the cost of tavelling. Also, seasonal
meteorological factors c.g. rain, temperature may be considered in order ta verify the
effects of their vanability on the feld strength and some other parameters needed in
determining the protection againsl interference enjoyed by individual television services. I
15 therefore recommended that future research could be done, as soon as an appropriate

digitized map of the couniry is available, in the area of considering the effect of



environment and seasonal factors on propagation in the VIF und UHF band and lwsw

these subjects television stations in VHF and UHF bands 1o co-channel interference,
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PROPOSEIVEXISTING FREQUENCY ASSIGNMENTS

APFPE NN 13

[Channel No [ Frequency | Offset |  Station_Name  [Location{LatiLong) | ERP | Power OIF Rated | Ant. Helg it (M) | Hslghl Above |Polarizat

3 55 25 0 Sokoto . 13 NOT D5 FOR 60 20 305 v

4 62 25 0 Ibadan ! 03 ESG 07 Ma2 GO 5 153 2;15 H

4 62 25 0 Jaji 07 E33 10 NSO 40 5 152 862 H

5 175 25 0 Lagos (V Island) 06 E27 03 N2T ) 0 107 0B H |
5 17525 0 Kana 08 E38° 12 MO 0 10 150 458 H

5 175.25 0 Koko 04 E31 11 E28' 70 10 152 226 H

5 175.25 000 Azare 10 ET1 10 N41° B5 10 150 - H

5 1756.25 0 Mongun 03 EOA" 09 N1Z 56 i0 1a7 4765.3 H

8 175.25 EP Kaduna (P) 0T B30 10 N30 Gl 10 150 - H

8 175.25 0 ldominasi 04 N45' 07 E38° +10) 15 137 36 H

8 175.25 C Auchi (Jattu) 05 E3T 06 N19¥ 5 1 122 304.8 W

9 175.25 0 Sart (P) 07 N32' 11 E20° 100 10 150 - H

& 175.25 0 Abuja 0T E30 09 NOJ i) 10 100 -— H .
5 175,25 8M Yenagoa 04 NG5 08 E1T B5 10 150 12 H M
-] 175.25 0 Umuneda 08 M02' 05 EOZ 20 1] a0 248 H

B 182.25 000 Egbe 05 E30° 08 M12' 40 B a7 - H

L 182.25 0 Kaima (P} 03 E55' 09 N34’ 40 10 L - W

B 182 .25 0 Aba 0T E24' 05 NOT' 100 10 165 241 H

8 182.25 000 Ayangha OF EOA' OF N32' fili] 10 ar - H

6 182.25 2P Dustinam (F) 12 N25' 0T E28' il 10 150 - H

B 182.25 0 Jalingo 11 E02' 08 M54’ 65 10 250 230 H

6 182.25 0 Kaduna (P} 07 E30' 10 N3O’ 50 10 100 - H
T 188.25 0 Ikom 08 E43 05 NBE' B0 10 ar 107 H

7 189.25 0 Uzalla 05 E40' 08 N22' 100 10 135 167 .8 H

7 189.25 BM Obkuta (P) 08 N13 03 E28' 100 10 150 - H

7 18525 BP Ulonkon 06 N&T 08 E0d' 63 10 150 107 W

7 18525 0 Sokoto (T Amodu) (P)) 04 E33' 12 N45' 65 10 122 152 H
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LEVEL OF PROTECTHON FOR AL . VHF AND UHF TELEVISION STATIONS IN NIGERIA

(PROPOSEIVEXISTING)

| Station_Namei | Station_Name2 |Frequency| erp1 | erp2 | direction1 | direction2 |protect_Ratio | Protected | Distancs_apart
MONGLUN YENAGOA 175 25 56 B8 E-Directional Bi-Directional 0 54557 Falss G677
PONGLN ABLLIA 7525 0 GO E Deecthional B Deectiunal 037097 F alse £20
MONGLIN LAGOS (V. ISLAND) 175.25 56 B0t -Directional Bi-Directional 002696 False 358
KAND LAGOS WV ISLAND) 17525 70 B0 | -Duectional Bi-Directional 0 B5279 False 773
KOKO Lasos (W ISLANDY 175 25 70 %0 |s-Dwectional  Bi-Drectional 0 73508 False e
ABLLIA LAGOS (W ISLAND) 175.28 i H 580 Bi-Derectional  Bi-Drectanal 0104786 False 435
ABLLLA YEMAGDA 175.25 B0 65 Bi-Directional Bi-Directonal 028511 Falze 483
KOKD YENAGOA "175.25 7 65 Bi-Directional Bi-Directonal 1.03053 True 787
IDOMINASI YEMAGOA 175.25 ED 65 Bi-Directional Bi-Directional 0.0506 False 403
AUCHI (JATTU) YENAGOA 175.25 & 65 Bi-Directional Bi-Directional 228457 True Ta8
MONGUN KOKO 175.25 56 70 Bi-Directional Bi-Directional 063937 False 613
KAND YENAGOA 175.25 0 G5 Bi-Directional Bi-Direcfional 1.16212 True a3a
MONGLIN KAND 175.25 ) 70 Bi-Directional Bi-Directiona! 01877 False 300
LAGOS (V. ISLAND) YENAGOA 175.25 B0 65 Bi-Directional Bi-Directional -0 11767 False a54
KOKD SERTI 17525 . 70 100 Bi-Directional Bi-Directional 1.07248 True Bod
YENAGDA SERTI 175.25 65 100 Bi-Directional Bi-Directional 1.08862 True gag E
ALUICHI (JATTU) SERTI 175.25 6 100 Bi-Directional Bi-Directional 1.07158 True 538
IDOMINASI SERTI 175.25 60 100 Bi-Directional Bi-Directicnal 135038 True a4
AZARE SERTI 175.25 65 100 Bi-Directional Bi-Directional 08516 False TRO
MONGUN SERTI 175.25 a6 100 Bi-Directional Bi-Directional -.23629 False 316
LAGOS (V. ISLAND) SERTI 175.25 80 100 Bi-Directional Bi-Directional 0.B8845 False B44
ABLUIA SERTI 175.25 60 100 Bi-Directional Bi-Directional 0.188:52 False 458
ALARE YENAGOA 175.25 65 65 Bi-Directional Bi-Directional 1.19767 True B36
IDOMINAS MONGLIN 175.25 B0 56 Bi-Directional Bi-Directional 1.64415 True Bs0
SOROTO ABLLJA 175.25 200 100 Bi-Directional Bi-Directonal 082783 False 1098
ASILEKE ARLLLA 175.25 GO 100 Bi-Directional  Bi-Direclional 1.57481 True 1078
ABA ASILEKE 175.25 100 B0 Bi-Directional  Bi-Directional 0.1943 False 500
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ABDR HILL ENUGU
ABOR HILL ENUGU
ABOR HILL ENUGU
ABOR HILL ENUGU
ABOR HILL ENUGU
BIRNIN KLUDU
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MAKURDI
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IKEJA

WUKARI

WLUKARI

WUKARI
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IKEJA
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188 25
188 25
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198.25
1968.25
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a8
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50
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50
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100
100
100
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80 Bi-Directional
B0 Bi-Directional
30 Bi-Diracticnal
100 Bi-Directional
G0 Bi-Directional
65 Bi-Directional
II 75 Bi Daectivnal
70 Bi-Directional
B5 Bi-Directional
G0 Bi-Directional
50 Bi-Disectional
50 Bi-Directional
60 Bi-Directional
60 Bi-Directional
60 Bi-Directional
80 Bi-Directional
40 Bi-Directional
50 Bi-Directional
50 Bi-Directional
50 Bi-Directional
50 Bi-Directional
50 Bi-Directional
50 Bi-Directional
40 Bi-Directional
50 Bi-Directional
50 Bi-Directional
40 Bi-Directional
60 Bi-Directional
40 Bi-Directional
40 Bi-Directional
&0 Bi-Directional
&0 Bi-Directional

Bi-Direclianal
Bi-Dhirecirknal
Bi-Direcional
Bi-Directional
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Bi Lirecissnal
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Bi-Dhrecisonal
Bi-Directonal
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Diractional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directianal
Bi-Directional
Bi-Directional
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Bi-Dhrectional
Bi-Dhrectional
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Bi-Dhirectional
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Bi-Directional
Bi-Dhrectional
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A0
295
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BALUCH!
BAUCHI
BAUCHI
EKL
BALICHI
CALABAR
hAAKLIRLI
BALICHI
EKU

EKU
ISELE-UKL
CHOKOCHOKO
CALABAR
CALABAR
GAMO
GAMO
GAMO
GAMOD
MAKLIRD
CHOKOCHOKO
MAKLURDI
LAGOS (V1)
IGEOED
IGEBOBOD
MAKURDI
ZARIA
ZARIA
MAKURDI
ZARIA
IGBOBO
LAGOS (V1)
LAGDS (V1)

GAMO
CALABAR
CHOKOCHOKOD
CALABAR
GUSAU

GUSAU
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MAIDUGURI
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60 Bi-Directional
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.'WI Bi-Directional
B0 Bi Directional
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100 Bi-Directional
100 Bi-Directional
40 Bi-Directional
60 Bi-Directional
100 Bi-Directional
40 Bi-Directional
50 Bi-Directional
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60 Bi-Directional
60 Bi-Directional
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40 Bi-Diractional
70 Bi-Directional
70 Bi-Directional
40 Bi-Directional
50 Bi-Directional
50 Bi-Directional
70 Bi-Directional
50 Bi-Directional
100 Bi-Directional
70 Bi-Directional
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Bi Depchipnal
Bi-Directicnat
Bi-Directional
Bi-Dirgctional
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MAIDUGUR
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MAIDUGURI
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210.25
210 25
21025
21025
21025
210 25
21025
21025
210 25
210 25
210.25
b10.25
21025
210.25
210.25
210.25
210.25
210.25
210.25
21025
217.25
217.25
217.25
217.25
217.25
217.25
217.25
217,25
224,25
22425
22425
224.25

a0
a0
100

100 Bi-Dhractional
70 Bi-Directional
rd Bi-Drrectional

100 Bi-Dhirectional
;70 Bi-Directional

JB5 Bi-Direclional
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023238
0.47TEB3
Q.02857
061363
-0.25255
1. 11067

False
False
False
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492
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230
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OKITIPURA
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LUGHELL]
UGHELLI
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ABEOKUTA
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Gl Bi-Directic al
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ED Bi-Directic al
, 40 Bi-Directic wal
40 Bi Unechic @l
B0 Bi-Directic 1al
%0 Bi-Directic nal
70 Bi-Drectional
G0 Bi-Directianal
70 Bi-Directional
80 Bi-Directiona
40 di-Directional
40 Bi-Directional
60 Bi-Directional
50 Bi-Directional
100 Bi-Directional
200 Bi-Directional
120 Bi-Directional
200 Bi-Directional
200 Bi-Directional
120 Bi-Direciional
200 Bi-Directional
200 Bi-Directional
100 Bi-Directional
100 Bi-Directional
200 Bi-Directional
100 Bi-Directional
100 Bi-Directional
100 Bi-Directional
100 Bi-Directicnal

Bi-Diracthanal
Bi-Directronal
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Bi-Diractonal
Bi-Direciional
Bi-Directranal
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Bi-Directonal
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
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Bi-Directional
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Bi-Directional
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0.03281
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Falzg
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Falza
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KOMTAGDRA
S GIDA
JALINGO
OB
GOMBI
KASTINA
KAS]INA
GLUMNKI
IARIA
YEMNAGOA
YENAGOA
YENAGOA
KASTINA
KASTINA
ABEOKUTA
ABEOKUTA
ABEOKUTA
ABEQOKUTA
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AFARE
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SOKOTO
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GLINMI
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GLINMI
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MAKURDI
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487 25
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A0 25
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511.25
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518.25
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200
200
200
200
200
200
200
200
200
200
200

B5
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100
100
200
200

200
200
200
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100 Bi-Dhraciional
100 Be Dhrectianal
200 Be-Dhrectranal
200 Bi-Diractional
200 Bi-Direchonal
100 Bi-Directional
_il'_ll..'l Ha- L lacsnial
200 Bi-Directional
200 Bi-Mwrectional
200 Bi-Dvrectional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
65 Bi-Directional
200 Bi-Directional
100 Bi-Directional
120 Bi-Directional
120 Bi-Directonal
200 Bi-Directional
68 Bi-Directional
68 Bi-Directional
B0 Bi-Directional
68 Bi-Directicnal
200 Bi-Directional
B0 Bi-Directional

Bi-Orectional
Bi-Directional
Bi-Uhrectional
Bi-Directional
Bi-Directional
Bi-Chirectional
L ectional
Bi-Dhirectional
Bi-Dhrectional
Br-Dvrectional
Bi-Directional
Bi-Directional
Bi-DHractional
Bi-Diractional
Bi-Directional
Bi-Diractional
Bi-Dvirectional
Bi-Directional
Bi-Directional
Bi-Dvirectional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Chrectional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Dhirections!
Bi-Directional
Bi-Directional

085751
059042
2.79465
110874
367891

-0 06221

1 54 THG
05923
1 6983

417713

234813

245142

1.83601

2.855E5

4 6TE43

1.638056

0.72571

2 65368

3.05821

344408

5.23437
1.2148

2.55424

0.88747T

1.44537

3.04888
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3.42037
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3.0521
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k| e

rug
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e
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Falze
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True
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True
True
False
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True
Falze
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Trus
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True
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BO6
425
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Ji
370
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538
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AKURE UGEP
AKURE KAZAURA
ARLURE SERTI
UGEP KAZALURA
UGEP SERTI
KAZAURA SERTI

I UHCAD S AL L LI
BOPO FORCADOS
BOPO MAIDLUGLRI
FUNTUA MAIDUGLURI
BOPO FLINTLUA
GOMEI MINMA
SERTI O5HOGBEO
SERTI DARAZCH
O5HC GBO DARAZCH
LTV, IKEJA KWARA TV, ILORIN
ABEOKLTA, IDOMIMASI
ABEOKLITA SOKOTO
MAKLURDI ABA,

BIDA IDOMIMASI
MAKURDI BID&
MAKLIRDI ABEOKUTA
SOKOTO IDOMINAS
BIDA ABA
SOKOTO BIDA
GOMBE OHAF1A,
DESMINUS, KADUNA BORND TV, MAIDG.
BESMINUS, KADUNA AKANGBA
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591,25
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591,25
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G23.25

FEEEEE

200
200
200
200
200
200
LUl
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888238888888

100

200
200
100

120

200 Bi-Dhreciional
200 Bi-Directianal
100 Bi-Directional
200 Bi-Directanal
100 Bi-Dvractanal
100 Bi-Dvractional
Mol B LhireC s
200 Bi-Directional
100 Be-Chrectonal
120 Be-Directonal

80 Bi-Direchonal
100 Bi-Directonal
200 Bi-Directional
200 Bi-Directonal
200 Bi-Directional
200 Bi-Directional

B0 Bi-Directioral
200 Bi-Directional
100 Bi-Directional

B0 Bi-Directional
100 Bi-Directonal
100 Bi-Directional
100 Bi-Directonal
100 Be-Directanal
100 Bi-Drirectonal
200 Bi-Dviractional
200 Bi-Directional
100 Bi-Directional
100 Bi-Directional
100 Bi-Chiractional
100 Bi-Directional
200 Bi-Directional

Be-Dhrachional
Be Dhirectional
Be-Lhrechional
Bi-DHreclional
Bi-Directional
Bei-Dhirechioral
B Lhieclsnal
Bi-Directional
Ba-Dhrectional
Bi-Direchonal
Bi-Dnrectional
Bi-Directicnal
Bi-Directional
Bi-Diracticnal
Bi-Directicnal
Bi-Directional
Ri-Directional
Bi-Directicnal
Bi-Directional
Bi-Directional
Hi-Dhirechonal
Bi-Directional
Bi-Directianal
Bi-Directonal
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Diractional
Bi-Diractramal
Bi-Dhrectianal

1 62378
2 Daps7
301180
2 55806
134718
2 77758
LARSTT
0 78383
3 BRE3A
317704
1. 76551
2 56034
348374
1.50124

<

D.48123
0.59551

A3.14109
1.55508
080181
1.57857
351445
241185
261091
1.51157
3.35068
2 18245
4 56669
4 5BE69
503738
4 16407
£ 95638

True
Trua
Trua
True
Trua
True
=
Falze
True
Truse
Truse
Trua
True
Trua
False
Falza
Falza
Falsa
True
Falsa
True

Trua
Trua
Trua

True
True
True
Trug
True
True
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B10
80
785
425
Ga4
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373
B15
585
472
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778
434

296.98
187.98
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329
576
576
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424
B49

815
915
BO1
722
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UGHELLI

YiOLA

BALUCHI
IGBOBO

ALCHI

ALCH! (JATTUS
E ML
DUSTINAM
BALICHI
DUSTIMNARM
ENUIGL

JEBBA

THC., ABLIIA
ENUGL TV, ENUGU
EGBE

THC., ABLJA
THC., ABLIJA
EMUGU TV, ENLIGU
THC., ABLLIA
GALAXY, IBADAN
IKOM
EATSINA-ALA
EATSINA-ALA
PRTV, PLATEAL
PRTV. PLATEAL
MALLANSINA
CALABAR
CALABAR
RINBA
MALLAKANA
MINKA
KADUMNA

BAMGI

BANG] /

YOLA

MERINGA
MERINGA
IGBOHD

HAUCHI

YOLA

DUSTINAM
ENUGU

YOLA
MAIDUGURI
ENUGLU TV, ENUGU
MORIK]

MORIKI

ENUGU

EGBE

EGBE

MORIKI

UyQ

KAND

GALAXY, IBADAN
uyo

GALAXY, IBADAN
uyo

KANQ

FAND
MALLAMAWA,
FANC

MINNA

CALABAR

BRTY, MAIDUGURI

62325
£23 25
623 25
B31.25
B31 25
B31 25
G711 &h
67125
67125
BY1 25
671.25
£95.25
0325
T03.25
T03.25
TO3.25
703.25
T03.25
T03.25
T11.25
T11.25
T11.25
T11.25
1125
T11.25
13525
735.25
T35.25
Ta5.28
73525
74025
74325

100
| 0
12
Bl
201
200
A
10
20
100
200
200
200
200
40

200
200
200
100
200
200
200
200
200
200
200
200
200
200
200

200 Bi-Directicnal
200 Ba-Directonal
100 Bi-Directonal
200 Bi-Directional
200 Bi-Directional
200 Bi-Diractional
120 B L eClional
100 Bi-Directional
10 Bi-Direchonal
200 Bi-Direchonal
100 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directicnal
200 Bi-Directional

40 Bi-Directional

40 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bl-Directional
200 Bl-Directional
200 Bi-Directional
200 Bi-Directicnal
200 Bi-Directional
200 Bi-Directional
200 Bi-Diractonal
200 Bi-Directional
200 Bi-Directanal
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional

Bi-Dhrectional
Bi-Direchicnal
Bi-Direclicnal
Bi-Direclicnal
Bi-Directipnal
Bi-Directional
b Lo Ll
Bi-Directional
Bi-Dnrechicnal
Bi-Dhrechional
Bi-Direclhicnal
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Diirectional
Bi-Directional

43511
5038056
120136
311557
432947
1001263
265513
4 23558
1 O687T3
328381
243178
583311
027463
325176
3.5128
027453
2113688
115251
1.97883
244253
283553
27221
281355
3 4481
258242
077835
5.25391
5.59588
1.95385
1.TB442
431728
283894

Trus
True
True
Trua
Trua
Trus
i
True
True
Trus
Trua
Trua
Falza
Trua

Falsa
True
Trus

Trua
True
Trua
Trua
Trua
True
Falza
True
True
True
True
True
True

BT3
567
306
80
Bo2
720
a5
Bd5
267
B37
G52
281
212
ToT

212
455
258
455
566
Tor
612
G27
7
o849
283

401
ars
12
G4



ILORIN
KADLIMNA
RSTV,
ARBUS
ARBUS
ARBUS
RS1V

BEST, BENIN
BBST BENIN
BBST BENIN
BBST BENIN
BBST, BENIN
RSTV.

{1
KATSINA-ALA
MAKURDI
SOKOTO
BENIN
BASSAWA
POTISKUM
ABUJA
KADUNA
KADUNA
LANGTANG
KACHIA
GUSAU.
YOLA
GUSAU
MINAJ SYS OBOSI
LAGOS
LAGOS
LAGOS

BRTWV. MAIDUGLURI
ILCIRIN

ILORIN

ILORIN

EADLINA

BRTV. MAIDUGURI
ARBLUS

BRTY. MAIDUGURI
ILORIN

KA LI,

RSTW

ARLRUS

FADLIMNA
ERLUNWON
PRTV, PLATEAU
BAUCHI

BAUCHI

ABLLIA

BIRNIN KEBEI
RANKD
CHITIPUPA
KLUBLI
LANGTANG
KUBLI

ILORIM

YOLA

BENIN

BEMIM
PORTHARCOURT
ASTV. UMUAHIA
PORTHARCOURT
JALINGO

743 25
743 23
743.25
743 25
T43 25
743 25
4.4 25
43 25
Td3 25
743 25
743 25
T43.25

'743.25

751.25
751.25
759.25
759.25
T67.25
771.25
783.25
791.25
7949.25
TEE.25
T09.25
BOT.25
B14 25
B15.25
B15.25
B38.25
B39 25
B39 25
B39 25

200
200
200
200
200

200
200
200
201
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Dwectional
200 Bi-Directional
LU0 B Deeulional
200 Bi-Directional
200 Bi-Duectional
ﬂ]{l Bi Durectional
200 Bi-Dhrectional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
20 Bi-Directional
200 Bi-Directional
200 Bi-Dhirectional
60 Bi-Dhirectional
200 Bi-Dvirectional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
200 Bi-Dhirectional
200 Bi-Dvirectional
200 Bi-Directional
200 Bi-Directional
150 Bi-Directional
200 Bi-Directional
150 Bi-Directional
200 Bi-Directional

Bi-Directional
Bi-Chractianal
Bi-Chractianal
Bi-Directional
Bi-Dhrectional
Bi-Dhreclional
Ba Lhectivinal
Bi-Directional
Ba-Drirectional
Bs-Diractional
Bi-Directional
Bi-Directional
Bi-Directianal
Bi-Directional
Bi-Directicnal
Bi-Directional
Bi-Diractional
Bi-Directional
Bi-Directianal
Bi-Directional
Bi-Direct:onal
Bi-Directional
Bi-Directional
Bi-Diractional
Bi-Directianal
Bi-Directianal
Bi-Directional
Bi-Direchonal
Bi-Directional
Bi-Directional
Bi-Directional
Bi-Directional

559103
1 84107
228233
364613
oa13n
6 18848
520332
L BRTET
109108
ZBOT16
0.2373
4 54866
3.58893
321484
1.42837
1.356684
3.48032
1.72156
1.60514
3.10582
1.33434
1.90476
0.9274
350409
1.93364
3.58862
5.01646
3. 97889
246912
259291
205452
7 46144

Trug
True
Trug
True
Falze
Trua
fiue
True
Trug
True
False
True
Trus
Trug
True
True
Trus
True
True

Trug
True
False
True
Trise
Trug
Trug
Trus
Trua

True
True

1037
447
518
T
30
131
476
1079
329
509
120
B73
722

378
363
589
321

B13
345
425
282
658
425
B5S
853
707
451
495
40
1178



LAGOS
PORTHARCOURT
JALINGOD

MINA) SYS OBODSI
MINAJ BYS. OBOSI
KANO BC. KAND
KAMU EL. KANL
KAaND BC, KANO
EAMC BC. KAND
KAl BC KANO
JALINGD

LAFTA

LAFIA

MINAL SYS OBROSI
ASTV UMUAHIA
ASTY, UMUAHIA
ASTYV UMLAHIA
JALINGD

ASTY, UMUAHIA
PORTHARCOURT
JALINGD

MINAL S¥S5 OBOSI
LAGOS
PORTHARCOURT
OWERRI

IBADAN

B39.29
B3G 25
B39.25
83925
839.25
839.25
B35 25
819 25
839 25
839 25
839.25

47 25

AT 25

200
150

200 Bi-Directional
200 Bi-Direchinnal
200 Bi-Direchional
200 Bi-Directional
200 Bi-Directional
200 Bi-Directional
150 Bi-Lineclioiial
200 Bi-Directional
200 Bi-Dwectional
200 Bi-Directional
150 Bi-Derectional
200 Bi-Directional
200 Bi-Directional

di-Chraciional
3i-Dwrectional
Bi-Diirectional
Bi-Directronal
Bi-Diractional
Bi-Dhractional
Bi-Lhiechonal
Bi-Dhirectional
Bi-Dhracional
Bi-Dvirectional
Bi-Diractonal
Bi-Dvirectional
Bi-Diractional

2 TBDG4
063641
306207
1.25069

4 5879
4 41848
98208
2. T2476
3 BB5AT
542323
480751
1 66624
2. Ta026

True
False
True
True
True
True
I
True
True
True
True
Trug
True

524
213
556
s

780
T55

a1d
G786

BG5
755

518



3. RECOMMENDATIONS FOR UNPROTECTED VHF AND UHF TELEVISION STATION IN NIGERIA
(PROPOSED/EXISTING)

F.I'_C"CNI ML]"-.T.} ATION 2

RECD"»IMEMD ATION |

Station namel | ! lation name2 | Frequency WE'MHE Ermpt Emﬂ “Distance | Erpl “Distance
MONGLIMN {ABL 14 175.25 1.16582] 5.6 & 240 5B Eﬁ Ta4
ABLLA ISEF 71 17525 1.171758 181 a0 4498 B0 100 838
LAGOS (V. ISLAND) SSF TI 17525 1111358 64 a0 d44 B0 100 820
MOMNGLIMN SERTI 17525 1415068 56 10 33 56 104 =00
AZARE SERTI 175,25 1070152 52 BO 789 a5 1040 850
ABLIJA YEMNAGOA/ 175.25 1.047747 24 28 483 1] 65 T48
ABLLIA LaGos 0V ISLAND) 175.25 1.017012 18 24 435 &0 B0 TEa
AN ABLLIA 175.25 1.353004 14 12 400 T0 Bl 1683
IDOMIMNAS] ABLLIA 175.25 1.7BBTES g & 320 &0 B0 T2
ALUCHI (JATTL ABLLIA 175.25 1.374048| 4.5 & 258 & BOD 320
JALINGD EADLINA 18225 1.150821 28 20 467 ] S0 T00
EGBE FADUMNA 182,25 1.207258 20 12 278 40 50 GBS
DLUSTIMAM ADA 18225 1.178005 30 50 G620 &0 100 200
DUSTIMARM KADUNA, 182,25 1.333148 B ] 2458 &0 50 el
DUSTINAM JALINGO 18225 1.1698566 12 13 348 G0 B5 730
ABA FADLUINA 162.25 1.234897 a0 25 G6id 100 | 24l
FLUMNTLIA SOROTO (T.AMODL 189.25 1.383211 8 &5 280 B0 65 0
FUNTUA DﬁMATLJRU 18825 1.08627T6 a2 28 499 B0 0 720
FUNTLIA B UTONKON 189.25 1127867 a2 26 500 &0 G5 0

' I":GNTA_.EEJ'FI'.A SOKOTO (T.AMODL) 188,25 1.655431 8 &5 290 &0 B3 690
GOMBE UTONKON 188,25 1.113011 30 325 516 Eﬂ 65 620|
JOS SOROTO [T AMODLY 188.25 1215543 30 29 512 35 B3 710

WJOS DAMATLIRL 18825 1.422587 15 14 403 75 T0 710
UZAalLA SOROTO (TAMODL 18825 1.034013 28| 58.5 Taz2 100 B5 240!
UZALLA DAMATLURL 188.25 1112742 BO| 58.5 ToY 100 70 B&5
LZALLA UTONEON 188,25 1.042857 50{ 325 570 100 B5) 8407




ARBUS SOKOTO (T AMODU) 169.25 1270557] 18] 325 453 38 651 620
ARBUS DAMATURL 189.25 1570064 38 7| 258 38 a5 B20
TEJUC3O UTOMNKON 189 25 1.191703] 32| 28| 515 a0 &5 710
ABCR HILL ENUGU  [IKEJA 196,25 1.541155] 10 5 283 100 0 BO4
ABOR HILL ENUGU [T MARAFA 196,25 1.027281] 80 50| 684 100 £0 804
BIRNIN KUDU T MARAFA 186.25 1385408] 15| 15| 386 50 50 G
T.MARAFA TSANNI (KATSINA) 198,25 1.101571 5 5 188 50 50 558
EKU |SELE-UKU 203.25 1.187524] 5 5 198 50 50 585
BAUCHI ISELE-UKU 202.25 1.031935] 54 50 506 60 50 598
GAMO |SELE-UKU 20325 1206448] @6 30 206 agl 100 613
CALABAR ISELE-UKU 203.25 1.695541 5| 10 206 500 100 673
CHOKOCHOKD |SELE-UKU 203.25 1.044854 24 &0 528 40] 100 620
ISELE-UKU GUSAU 203.25 1.052853, 70| 42 820 100 B0 B87
IGBOHOD PORTHARCOURT 210.25 1.088578] 42 70 813 B0 100 780
IGBOHOD KACHIA 210.25 1.31653] 30| 35 519 60 70| T24
IGBOHO MINNA 210.25 1.130478] 18] 15 340 60 50/ 610
I{GECHO LAGOS (V.1) 210.25 1170828, 18] 12 325 60 40 509
IGBCHO ZARIA 210.25 1216002] 30] 28 550 60 85 B43
GUNMI KACHIA 210.25 1235640 24| 28 448 80 70 724
GUNMI MINNA 21025 1.171853] 12[ 10 283 80 50 B10
GUNMI IGBOHO 210.25 1.265405] 18] 18 378 &0 80 623
=FF (N[N} 217.25 1.091384] 25 200 417 50 60 810
U ABUJA 21725 1.146208 2 14 283 €0 B0 620
UGHELLI 1JU 217.25 1.143438] 16| 24, 353 40 B0 518
UGHELLI CKITIPUPA 224.25 1.562823 4 4] 189 40 40/ 500
OKITIPUPA BIDA 22425 1.025435] 20 300 =01 40 80 B12
OKITIPUPA U¥O 22425 1.289659] 20/ 30 420 40 &0 809
ABF DKUTA CKITIPUPA 224.25 1651081 8 4 236 B0 40 812
O3 C, IBOKUN PORTHARCOURT 478.25 1.155638) 140] 100 405 200 120 432
IV _ENT. BENIN PORTHARCOURT 475.25 1.168738] =20] 20 202 200 120 432
|EV ENT. BENIN IKORODU 479.25 1.208531] 0] 40 241 200] 200 485
IKC 200U PORTHARCOURT T 479.25 1008233 77 @0 362 200 120 432]

N



CSBC, IBOKUN [BW.ENT. BENIN 478.25| 150342] 40] 40 283 200] 200 465
OSBC, IBOKUN IKORODU 470 25| 1.1443831 40] 40 234 200 200 465
5. GIDA KEFFI 437.25 1147725 80| 8ol a7s 2004 100 415
S.GIDA KONTAGORA 487 25 1.767148] 40| 40| 257 00 ' 415}
S GIDA ISELE-UKU 487 25 1638712] 20| 10, 171 20¢ 415
KEFFI |F ZNTAGORA 487 25 114291] 40| 40 230 100] 100 309
WEFFI ISELE-UKU 48725 1125135, &0 40 320 180|100 159
KONTAGORA |SELE-UKU 487 25 1.302928] 100, 40 401 200|100 415
KASTINA GUNMI 50325 1.088868] B0 80 307 2000 100 415
KASTINA ZARIA 503 25 1504038 20, o0 184 200 200 465
GUNMI ZARIA 503 25 1.05565] 120| 120 370 2000 200 465
JOS CHOKOCHOKO 519,25 1.110814] 80| 94 35 00| 120 405
OWERRI MAKURDI 543,25 1.144237| 120| 40.8 283 200 200 465
BOFD FORCADOS 55,25 1.132088) 140] 140 73 200]  200| 465
ABEOKUTA IDOMINASI 531,25 1584818] 30| 30 198 100 60 380
BIDA IDOMINASI 597,25 1.386451| 50 &4 236 100 &0 380
MALLAMAWA, KANC 735.25 1.005354] 120/ 160 283 200 200 465
ARBUS KADUNA 74325 1016588 180] 180 301 200| 200 485
KADUNA LANGTANG 70025 " C31B54| 180] 180 282 200 200 465
PORTHARGOURT ASTV, UMUAHIA 83925 1.115178) 90| 120 713 150/ 200 415




4.

SEPARATION DISTANCE BETWEEN TWO CO-CHANNEL VHF AND
UHF TELEVISION STATIONS IN NIGERIA.

Aba Abeokuta 518
Aba [Egbe 416:
Aba Idominasi 434
“Aba Jalingo 604
Aba Kaduna 612,
‘Aba Kaima Vi 643
A — oy . EE— 08
Aps A et
Aboiuig et B &
Abeokuta Gunmi i 613
SR ez i Vi
) s > by
Abeckuta e e
(Absakula Langtang - T892
vl oy bbe
Abeckuta Sokoto 7
Abeopupa T s
:Abeokuta Livo 802
Abeokuta . =~ Yenagoa 401
Absolida " D M gt
i e el — o
Abor Hill Enugu Dustinam 637
Abor Hil Enugu R 44
Abor Hill Enugu T.Marafa 684
‘Abor Hill Enugu “Tsanni (Katsina) 988
Abor Hill Enugu Wukari 04
Abor HI Enugu~—~ Vg e
Rl i e 3 2
A kiipupg Sis
Abuja Serl 498
N Vislang i
v Yenagea 483,
A e i
Arbus BRTV, Maidugur 1131
Atbus _ Damatury | 258
o ST R Funtua Fi 450
Arbus " Gombe 280
Arbus itkom aTT
g ] ol
Arbus Jos - B34
Arbus Kaduna 301
Abus _Kontagora | 620/
Arbus Sokoto(T.Amodu) “ag9
Atbos Tejuoso 890,
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Arbis Utonken 660
Ashileke jonitsha 1 e
i S 397
Asilehe  Damaturu . S
Asileke lkom 402
Asileke i Jos. - aE 765
e P o
Asileke iTejuoso 243 |
Asilekea Utonkon 679
P ok = 720
Auchi Mernga ..Boz
|AuchifJattu) ‘Abuja 256
Auchi(Jatiu) Azare 721
‘Auchitatiu) Kano 608
AuchifJdatiu) FKoko 721
“Auchi{datiu) ‘Lagos(V.Island) 687
AuchifJatiu) 'I'.l'lungun = G5
Azare Abujg e 630
‘Azare ~iKano ) = 280
e T i
Azare Lagos{V.Island) B21
A badih il
e . e
Azare seri | 769
Azare “Yenagoa : 835
Bassawa -Biminkebbi ] 3RS
o Bl N s
Bauchi Calabar =~ G643
Bavehi ~ Chokochoko 495
Bauchl Dustinam 287
e  — = i
Bauchi \Gamo 606
ik e o
S — ST b
St S i— S5
Bauc:hl_ :L_!gh&II 722
Bawchl . Yola 2 306
BBST. Benin B =
SR Nn T el
BBST, Benin llorin 329
BBST, Benin |Kaduna | 599
8BST, Benin RSTV, Pharcourt 185
BCOS. Ibadan ‘Zalau Ba8
Benin 5 E—— = 321
Bida Aba 505
Bida Abeokuta I 382
i A 585
o O S T Okitipupa _ 501
pida T i
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Birnb kudy Tsanni (Katsina) | 240
Bimikudy L A ATy /R 599
s e 286,
Bimi kudu Wvukan 760,
Birni kudu Yola 425
Bopo . Forcados (313
‘Bopo Fulua 412
‘Bopo BT T e 815
Romo Tv, Maidg. iy, . RTINS 815|
Calabar " . [Chokochoko o 412
Caopar [Gusm B—
‘Calabar | Isele-Uku 206
- 'j':an.-u 845
Calabar Mallamaws 909
s — e A e
Ehﬂkﬂﬂhﬂl’iﬂ .............. IH'&.UH;“ EEE
Damaturu |thunkr.m 776
Desminus, Kaduna .ﬁ.kangha ______ 713
Cesiminus, Kadum_l [E.-urrm Ty, Maidg. = B0
Dustinam Aba 620
Dustinarm 'Eg:ba 70
Dustinam " """ ke T ST (ST 348
Dustinam Kaduna 248
Dustinam Kaima o f 582
Dustinam Yola 645
Egbe ‘Kaduna aTa!
Egbe ‘Kaima 340
7 e TR 5 543
Eku Bauchi| 681
Eku ~ Calabar 303
Eku  Chochkochoko 417
=l Gamo 408
s il e
B i e
‘Enugu 'Bauvnlul 565
Enugu TV, Enugu B 259
‘Enugu TV, Enugu Moriki 707
Forcados Funlua- . 802
onenr A e e
Fuptua Asileke 687
Funtua ‘Damatury 499
Funlua Gombe 443
e R i
Fumntus Jos 467
E i, e e 33k
i Maidyﬁ'i:iﬁ_ i ....... i
Funta Sokolo(T Amodi) T o
Flumig Tejuoso 795
Funlos 0 ... Utonkan 40

=14



B

Galaxy, Ibadan ‘Uyo. 566
Gamo . ! T AR P ——— 592
i i s
Gamo Gusau ¢ eid
s cele-Uks 106
Gashua IBW.Ent.Benin G 1041
e ol L
Gashua OSBC, lbokun 801
R ® ar S
Gombe Asileke G . Bad
Gombe Damatury 210
Gombe OE L 560
il S 256
Gombe Minna i 518
e e ‘Ohaiia Sih
Gﬂrﬂhe ............. Euh n‘tﬂ ......... ?ﬂE
Gomibe Tejuosa 944
‘Gombe | Ltonkon 518
Gombi Epe - w43
‘Gombi Jafimge i 425
Guomi _ Dikwa 843
Gunmi ) NG kel L 378
Gunmi Kachia 448
Guomi Miona 283
Gunmi P Harcourt 850
Gunmi V.Island Gedn
Gunmi Zaria 370
Gusau Benin o7
jGusau Yola 854
Ibadan Markurdi ‘8ag
Ibadan S Oowern | 427
IBW.Ent. Banin korodu 241
[IBW.EnL Benin PorHarcout | 202
Idominasi -Abuja 320
it s g i
idominasi = Lot R it g 787
Idominasi Kang 840,
[dominasi Koko-- . 7685,
Idaminasi Lagos (V.Island) 285 |
Idominasi =~ Mongun 850
Idaminasi | Serti 984
dominasi | Yenagoa 403
i 1 e e 556
lgbobo Kachia 519
igbobo Minna 283
Igbobo Portharsount. ~ 177" 613
Igbobo Lagos(V.) 329
dgbobo Zaria 590
lju Abga 283,
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.........

lju-Naogbolu Gashua 934,
kom Asiieke e
iy S I 781
tkem _ Kano L
i Sokold 864
Ikom Tejuose ¢ 625
S ikl it 5
Ikorodu PorHarcourt g2
Harin IBRTV, Maiduguri 1037
lsele-Uku " lGusau 620
g s = " — 605
Jalingo ASTV,Umustia | . =66
“Jalingo Egbe 6435
Jalingo Epe 696
Jalinga ‘Kaduna 467,
Jalinge Kaima 822
dalinge Pottharcoutt | | 755
Jebba Maidugudt | 981
Jelly :Serti )
Jetiu “Yenagoa 788
Jos Chokochoko 315,
it e Y I 403
o i e S
dog, Sokolo (T.Amodu) | 512
oL T ST Tejuoso T80
Jos Utonkon 388w
Kachia “Horin 425
Kaduna BRTV, Maiduguri | c04
Kaduna Hioin _ 447
Maduna =~ BB i 425
Kaduna Langtang 282
Kaima Ghokochoko 408
Kaima Jos 566
Kaima _Kaduna =00
Kano Abuja 400
L A, i SRR 443
Kano Lagos{V.Island) 73
Kano s St - 754
b g ent
Kano BC, Kano ASTV, Umuahia  { 155;
Kano BC, Kano Jalingo 218
S w1 i deal
B . Eummiﬂa'i'sis'_ v o P
Kano BC, Kano 'Portharcourt _ 000
b o i s = gEs e
Katsina =~ Gunmi 3 307
‘Katsina Ikeja 896
Katsina ‘Yenagoa BOG
Katsina |&arig 184

97



Katsina-Ala Bida 515
Kalsina-Ala Galaxy, [badan 812
e i : _ éoi
Kalsina-Ala (PRTV,Plateau & 378
S Uigheil 504
Katsina-Ala A = =
Kazaura Serti 684
Keffi Abuja 142
Kelfi -Gashua 613
Kelli |, P 411
L S 536
Kefi oL TR s e v 230
Koko Abuja Bt ; 387
K.oko Lagos{V.|sland) TUa
Koka " | Mongun 613
Koko ol e B 898
Koko Yenagoa 787
Kontagora Asileke - _ BB7
Kontagora Damaturu =~ 28
Fonlagora [Gombe B2B
S N ] W 743
‘Kontagora Jos I N 568
Konlagora Sokoto(T Amodu) 260
Kontagora Tejuoso 567
‘Kontagora Lionkon B70
Lafia Ibadan 518
Lafia  Owerr ) 368
Lagos (ASTV, Umuahia 495
Lagos Jalimge 1179
T iy il AT 5%
i il e S SR e
Lagos{V.l} Kachia 760
T i oo
Lagos{V. 1) P_Harcourt 602
Lagos{V island) seti Bdd
Lagos{\V Island) e ‘l"e_nqgi_:r_g 354
Langtang L TR A 304
R e o
SR e od
Langtang Ckitipupa 646
Langtang Ugheli 566
Langtang ~ Uyo 729
LTV ki \Kwara TV, llorin 296/
Maiduguri |Gunmi T 898
Maidogut igboho — 1132
Maiduguri ~ Kachia 780
R e e e
Maidugur |P.Harcout G55
Maiduguri o Visland 60

[uf =]



9%

Maiduguri Zata S .. 647
Makurdi Guomi | 330
‘Makurdl 0 lgboho 567
Makurdi Kacha & 367
] e 450
L] BT e b
s ek mld
Makurdi ‘Zaria 425
Mallamawa Kano 283
harkund Ahg_ ;].EE
e o e
Markurdi Bauchi o 363
M oL —
Markurdi dominasi 40
LTI izl S 24
Markurdi Sokoto : 675
Minaj Sys., Obosi  |ASTV, Umuahia 315
Minaj Sys., Obosi [Jalingo 780
it e P s
{Minna o [ e 568
i e it
Mirina Kano 401
lidiana e S o
‘Minna Potrtharcour! 579
Mongun Abuja | 248
ieaish — e — o
N g e — 0
mnr‘uun """"""" IEEHI ....................... | 315
Mongun = Lagos(v,y 398
i e b
Mo Busag - e i
Ogdjs Alyede 500
Okilipupa L T 604
DEBCI lhﬂku“ '_' rkur‘m LT L L LT LT T T T ——————— E 34
BB Tl e s
DSBC.ibokun [IBW. Ent, Benin 283
Oshogbo W T P 811
Owerd Ibadan - 437
DWFI mkurdl ..... EEE
P.Harcourt ‘Kachia 577
Portharcourt L ASTV,Umuahia | 213
Potiskum Ranko 13
BN Pralsg—t e R4
PRTV,Plateay  Uyo ; 589
RSTV Portharisin L — I e—— iy
RSTV, Portharcourt ilorin 518
bl R e o
SGida - lseleUku 171
Soida T A I 2]




|5 Gida Komagora ; 297

Sertl Darazo _— __ 434

...........................

Sedi -Oshogbo ' L

‘Sokoto ‘Aba ) : 934
‘Sokoto . |Abeokuta 717
‘Sokoto ‘Bauchi [ " see
Sokoto ~ Bida T 424
Sokolo iDamatury 725

Sokolo ~|lbadan R 675
‘Sokolo Idominasi : 576

Sokoto  Markurdi 678
Sokolo SOweTi Bad

Sokolo (LHonkon T29|

T Marafa _ {Ikeja 725

T Marala ‘Wukarl s ' 875
Tejuoso . Damaturu

Tejuoso . :Bokoto

Tejuoso : ‘Utonkon 515

THG Abuja . Enuguw Enugu 1 243

THC, Abuja L R TR,
Tsanni ma'lslna] T Marafa _ 188

Tsanni (Katsina) ‘Wukari T41.
Tsanni (Katsina) '__‘e'ﬂla
Uigep Kazaura

Ugep seti

Ughelii {.-!mu}a s e
Lane.. gy ] 873

Ughelll Gashua 989

Ughelli i b T R e i

Rl et — g e
Lighetl ! | Okitipupa LG 189
Ughelll 'Yola 801

Uyo ] ‘Bida T 730

Uyo “Eruwon " 510
Uyo Katsina-Ala 627

Uyo o |Okiipupa | 420

Uyo [ T i S 230

UIEIIE N imu's ] ; i T ----Ha?.
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APPENDIX C
SOURCE CODE

FRMANALYSIS CODE

Priviie Sub dizablotexi()
ixtname ] Enabled = False
Lxtnaine? Ensbled = False
txilreq | Enabled = False
xilreg2. Enabled = False
ixiprodect, Enabled = False
ixicepl | Enaliled = False
ixicrp2? Enabled = Folsc
Ixidhst. Bnabled = False
ixicrp] Bmbled = False
ixlerp? Ensbled = False
ixisepdist Enabled = False -

End Suly

Private Sub cnabletexi()

txtname 1. Emabled = Tz

txiname? Enabled = True

ixtlregl. Ensbled = Troe

Ixtireg? Engbled = Treg

Ixtprotect Enabled = True o
txterpl 1 Enabled = True )
ixierpl 2. Ennbled = Trus

ixichisi Enabled = True

ixicrpl Enabled = True

Ixierp? Enabled = Trug

ixtsepdist. Enabled = True

Emd Sub

Privide Soub cmdok. Click()
Ulniboad Mg

Load frmdala

[rmdata. Show

irmdaia clean

End Sub

Private Sub Command1_Click()
End Sub

Private Sub cindSave Click()

myanalyse, Index = "Primanvkey”

miyanalyse Scck "=, lmndala STATNAME], (rmdata STATNAME?

Il Mol myanalyse. Mobaich Then
MegBox "This Has Already Been Saved.”, vblnformation, “Information Already Exisi'®
Exit Sub

Llse
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imyanilyse Sock *=", [nndata STATNAMEZ, [rndala STATHNAMEI
Il Mot myvanalyse. Mobaich Thes
MspBox "This Has Already Been Saved ”, vbinformation, *information Alrcady Exist™
Exit Sub
Elsc
With myanalyse
AdddMew

Tatation_namel = fmdata 5STATHAME
tatanon_pame? = frndala STATHAMEL
rcipucncy = Lxilrog2
Iprodect_ratio = txtprotect
IF whitcherp = | Then

Idistance_apart = bosepdist

lerpl = txicrpl

lerpd = Ixierpd

Elscil Whichopi = | Then
lerpl = ixicrpl 1
lerpl = ixlerp22
Iedistinece_apart = ixidist
Enel It =

Lipdalc
End With
Eaed I
End IT
disableiexi
emdSave Enabled = False

End Sub

Provaie Sub Form_Laoadi)
Set mvanalyse = db OpenRecordset("abanalyse”, dbOpenTabic)
ixinmine ] = UCaseS{mslation)
1xinanc? = LCaschinstation)
ixtireg | = (rogststion
1xiireq? = fregstalion
ixisepdisi = sepstation * add
1xiproiect = prod
IF whiclerp = | Then
Labell1, Visible = True
Label5 Visible = True
Label 13, Visible = True
Label 14, Visible = True
ixierpl | Wisible = Trse
txicrp22 Visible = T
ixidisl Visible = Trse
ixterpl = [iincwerpl = 0, erpmsiation, newerpl)
II:dlcdrpl = [If{newerp2 = 0, erpnstation, newerpl)
ixterpl | = erpmstation
xlerpld = erpmsiation
Ixichist = recdist
Ixtsepdist = sepdisiance
Elselfl Whichopt = 1 Then
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Labcl4 Visible = False
Label 10, Visible = False
Labell2, Visible = False
ixierpl. Visible = False
Extcrp2. Visible = False
ixisepdist, Visible ='False
ixlerpl | = grpmsialion
ixlerpd = crpnsiation
"ixldist = distvalue

End IT

End Sub

FRMDATA CODE

Dim RS As Recordsel

[ ir As Recordset

D mysepdist As Rocondsel

[im sr As Snng

Drim scht As Sinng

Public PL1, PL2, D1, D2 As Stnng

Public F1, F2, PR, DM, ER], ERZ, 5P, CP1, CP2

Privaie Sub initfrm{)
freql = ™

dis|2 = """

STATNAME]L Text = **
STATNAMEZ Text = ="
SEPLIST Tewl = "

End Sub
Private Sub ADJUSTVAR()
Do recominerp As Single

End Sub

Privide Sub disabletesil)
‘profect Enabled = False
‘sepiliztoinl Enabled = Filse
Treqout Enabled = False
Treqout 2, Enabled = False
‘crpoit Enobled = False
"erpoul 2 Enabled = Falsa
‘casout | Enabled = Falsa
"casoni? Enabled = False
"‘poloul. Enabled = False
‘poloui? Enabled = False
"directout Enabled = False
“directont? Enabled = False

End Sub

Private Sub cancel_bin_Click()
initfrm

freg 1. 5eiFocus
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Emd Sub

Privaile Sub dist] LosiFocus()
End Sub

Private Sub dist2_LosiFoons()
End Sub

Private Sab Command]_ Click()
End Sul

Private Sub direct] _LosiFocus()
D1 = UCasch(direct | )
Find Sub

Private Sub direct2_LostFocus()
D2 = UCase$(direci2)
End Sub

Privite Sub crpl_LostFocus()
ITerpl == =" Then

I Mot IsMumencolerpl ) Then
response = MspBox{"Only numeric values are allowed for radiation poser®, 0, "ERROR MESSAGE")
crpl == "

erpl. BetFocus

Exil Sub

End 1T

Esd 1T

erpl = Forimgi{erp, "8 D0000"Y
End Sub. D

Privaie Sub erp?  LostFocus()

I erpd <= "" Tl

I Mot IsNumericierp2) Then
response = MsgBox("Chnly numenc values are allowed for radistion power”, 0, *ERROR MESSAGE")
:m.a - n W -

erp SetFocus

Exn Sub

End IT

End If =
erpl = Formatferpd, "IWE 00000
End Sub

Privaie Sub et bin_ Click()
Llnlond b

End Sub

Private Sub EXIT_Click{)

Unload Mo

End

End Sub

Provate Suh Form_Loadi)

Drime 51 As Siring

initfrm

Ireg | Belresh

5. = "Select * from FreAssign® .



Sel RS = db, OpenRecordsel{st)

Sof wyecpdist = db. OpenRecorndset{"inbsepdistance”, dbOpenTablc)
IT S RecordCount =10 Then

& MowveFirs

Wiitle Mot RS EOF

freg L Addlem (B3 requency')
STATNAME Addltem R5!sldion_name
STATHNAMEZ Addliem RS!station_mame
RS MoveMext

Wend

End IT

End Sub

Private Sub STATNAMEI_Click()

D i As Recordsed

INSTATHNAMEL <= """ Then

w = "sclect |ERP] from freassign where [siation_namo|="" & STATNAMEL & "
el i = db, OpenBecordscliw)

With mn

crpl = lep

End With

STATNAMEZ SelFocus =

Else

MepBox "Enler a station name 10 continug", vbExclamation

End IT

End Sub ; =
Privaic Sub STATNAMEL GolFocus()

If freql =" Then

MegBox "Kindly select the Frequency valoe first”, vbCritical

lrey b SciFocus =
Else

sr="BELECT [Siation_Namc| FROM FreAssign WHERE [Frequency|= ™ & Trog § Text & ™
et tr = db. OpenRecordsel(sr)

'STATHNAMEL Clear

'BTATHAMEZR Clear

‘arpl = =1

ir. MoveFirsl

o While Mt ir EOF

BTATHAME Addliem (irlstabion_name)

BTATHNAMER Additem (irisiation_name)

Ir MoveMext

‘Loop

End IT

End Suby

Privae Bub freql _KeyPressiKey Ascil As Intcger)
IF KevAscii= 13 Then

'grpl. BeiFocus

Bl 1F

End Sub

Privaie Sub freql _LostFocus()

If freg <= " Then

IF Mot IsMumericifreg 1) Then

response = MsgBox("Only numenic values are allowed for frequency®, 0, "ERROR MESSAGE®)
I'mq] = W H

Ireql SctFocus
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freq) = Format(freql, "###.00")
freq = reql

End Sub

Privide Sub freq? LostFocus()
IF Mo 1sMumerict frogd) Then
response = MsgBox("Only numenic values are allowed for frequency”, 0, "ERROR MESSAGE®)
freg2="" .
frv:mqqz.ﬁchums

Exil Bub

End 17

lreqd = Formaliiregd, “#8#.007)
End Sub

Privitie Sub Optionl_Click()
PL1 = "Verical”

End Sub

Privare Subs Oplion 0 Click()
PL2 = "Vertical®
End Sub

Frivame Sub Oplon 10 LosiFocus()

IF Ciption® Yalue = 1 Then }
PL2 = "Horlzontal" '
ElseIl Crption 0, Value = | Then

PLZ = "Verical®

End If

End 5ub

Private Sub Option2  Click() .o
PL1 = "Horizontal® i :
End Sub

Private Sub Option3d Click{)
21 = "OenniDarectional”
Eind Suobs

Priviie Sub Optiond_LostFocus() . il
IMOption3, Value = | Then
B = "Chmmidirectional ™ . *
Elsell Optiond. Value = | Then

21 = "Bwdireciionsl”

Elself Oplion3 Value = | Then

1 = "Non Direchonal”

End 1T

End Sut
Private Sub Optiond_Click()

D = "Bidiveciional”
End Suly
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Private Sub Optiond_LosiFocus()
If Option?. Value = 1 Then

0 = "Dmnidirectional”

Elsell Optiond, Value = | Then
[31 = "Bidircctional”

Elsell Optrond. Value =1 Then
D1 = "Men Directicnal”

End Il

Bt Subs

Private Sub OpiionS _Click()
D1 = "Non Directional®
End Sub

Prvale Sub Opliond_LostFocus()
If Optiond Value = 1 Then

I3 = "Ciminachireciiomal®

Elsell Opliond. Yalue = | Then
1 = "Budircctional”

Elscll Option5. Value = 1 Then
31 = "Non Directional”

End If

Endd Sul

Private Sub Optiantd_ Click()
D2 = "Non DMrectional”
End Sub

Private Sub Opuont_LostFocus()
IT Option®, Walue = 1 Then

D2 = "Crnnichirectional”

Elself OptionT, Value = | Then
D2 = "Bidircctional”

Elselfl Optiont, Value = | Then
[32 = "Mon Directional™

L 1T

End Sub

Sub eleind )

il

freay | SciFocus

End Sul

Private Suby OprionT_Click() L
32 = "Bidirectional™

Encd Suh

Privane Sub Option7_LostFocus()
If Option®. Walue = 1 Then

D2 = "Chnnidirectional”

Elself OptionT, Value = 1 Then
32 = "Bidirectional™

Elsclf Chptiom, Value = 1 Then
2= "Mon Directional”

End IT
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End Suls

Privale Sub Option8  Click] )
02 = *Ohinnidirectional™

End Suls

Private Sub Option8_LostFocus{)
IF Cpteon®, Value = | Then

3 = “Chnrad trectional®
ElsgIl OptionT Value = | Then
32 = "Bidirectional”

Elself Optiont. Value = | Then
2 = "Mon Dircctional”

End IT

End Suby

Privale Sub Option9_Click()
M.2 = "Honzonial®
End Sub

Privaie Sub Option?_LostFocus()
1T Cryption®, Value = 1 Then

PL2 = "Horizomal”

ElscIl Option 0, Value = 1 Then
PL2 = "Verical"

End IT

End Sub

Private Sub Process bin Chick()

Tim D, ¢, Q. D, J, M, T, X, H, P As Single

IFChptiond, Value = True Then
D1 = "Cini-Directional®

Elsell Opriond, Value = True Then
21 = "Bi-Direclional”

Elsell Optiond, Valuwe = True Then
1 = "Mon-Dircctions!™

Fud IT

1M Option®, Value = True Then
D32 = "Chnni-Directional®

Elsell Option?. Value = True Then
I3 = *Bi-Dvrectional”

Elsell Optiont. Value = True Then
D2 = *Non-Directional™

End IT

IF SEPDMST == "* Then

erpmstalion = crpl

crpnsiation = erp2

Ireqetation = frogl

sepsiation = SEFDIST

mstdion = STATNAME] Texi

nstdion = STATNAMEZ Text

prod = processit{erpl, erp2, fregl, SEPDIST)

PR = Forimal{prot, "##8 00000")

&P = BEPDIST
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Fl = freg

F2 = [rcgl

ERI = erpl

ER2 = erp

casoul = Format{D, "##8 000™)
casou? = Format(T, TR (000™)
Frume?, Visible = Truc
desablciexi

Pl Hiclz

frmresull Show

Else

MspBox "Distance apart might be cinply®, vhlnformation
SEPDIST SciFocus

End IT

End Sub

Privaie Bub STATHNAME] LostFocusi)
ETATNAME] = UCazeS(STATNAMEI}
P = STATNAMEI]
IFTETATHAMEL = STATHNAMEZ2 Then
SEPDIST =0
Elscllf STATHAMED =" And STATNAMEZ <= "* Then =
myscpdisi Index = "pnmarykey™
myscpdist Seck "=", STATNAMEL, STATNAMEZ
IT Mok mysepdist. Mobatch Then
SEPDIST = mysepdist!distance apan -
T = Troe
End IT
nyscpdist, Seck "=", ETATHNAMEZ, STATHNAMEL
IT Mot mysepdist. Mobdatch Then L
SEPDIST = mysepdist!distance_apart
found = True
End IT
Il found = False Then
MepBox "The Seperating Distance for these two stations those not exisl. Enler the Seperating distiance
vouursel ™, vbCnitical + vbExclammtion, "Information Mol Found"
End 1T
Enc 17
End Sub

Privite Sub STATHAMEZ Clange()
'Labely, Caplion = STATNAMED
End Sub

Private 5ub STATHAMEZ Click()
[en i A Recordset

w = "select [ERP] From lreassign where |stalion_mane|="" & STATHMAME? & "
Set ma = db OpenRecordsei{w)
With mn

If mn. RecordCoumt =0 Then

erpd = lerp

End IT

Crptiond, SetFocus

End With

End Suly

110



Private Sub STATHAME2 LosiFocus()
STATNAME? = UCascS({STATNAMIEZ)
CP2=58TATHAME?
IFSTATHNAMEL = STATNAMEZ Then
SEFDIST =0
Elselfl STATNAME] <>=" And STATNAME2 <> ** Then
mysopdist. Index = “primarykey”
inyscpdist Seck =", STATNAMEI, STATNAME2
IT Mol miysepdist. NoMaich Then
SEPIMST = mysepdistdistance apart
found = True
Endl Il
mysepdist Scck “=", STATNAME?, STATNAMIEEL
IM Mol myscpdist, Mobdatch Then
SEPDIST = myscpdist!distance_apari
found = True
Lo U7
IT found = False Then
MepBox "The Scperating Distance for these two stations (hose nol exist. Emer e Scperating distance
voursel M, vbCritical + vbExclamation, "Information Mot Found"
Endd I >
End 17

End Sub
FREMINTRODUCTION CODE ‘| a il

Privite Bub Form_Load{}
Timer ) Imerval = 30000 "
MM Controd |, Notily = False = . 2
"MAMCamrol | Wait = True
"MMCondrol 1, Shareable = False
PAMC ool | DeviceTvpe = "WaveAuddin®

‘MM Control 1 filename = "CAWINDOWS\application data‘microsofliw f;h:mm;l.l.l.u.!muu"!ﬁ wan"

" O e MCT WaveAodio device.

Aol 1, Cominand = “Open”

"WMMControl |, Wail = Falze

MM Control | From = (4

MM onirol ] Command = "play”

MM Conirol L Command = "closc”
Ead Sub

Privirie Sub Funn_Hl:ru.EcMm'u{Eutlu;l As Intcper, Shilt As Integer, X As Single. ¥ As Smgle)
Form_Unlogd {vbCancel)
End Sub

Private Sub Form_UnloadiCancel As Integer)
"MMControl | Command = "closa"

Unload Mo

Irmilogin. Show

Trimdata Show

End Sulb

Privale Sub Tumerl _Timer()
Farm_Unload (vbCancel)
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End Sub
FRMREDUCE CODE

Private Sub Check? Click()
il chech? Value = | Then
Text2 Text = "DISTANCE"
Elso

Texi2 Text ="

End IT

End Sub

Privitie Sub chkdisi_LostFocus()

1T Chikedist, Valoe = 1 And Chikerp. Vilue = | Then
Text) Texi = "both"

Elsell Clikdist Yialue = 1 Then

Testl Texi = "DISTANCE®

End 1T

End Sub

Private Sub chkerp_LosiFocus{)

IF Chikdisa Valwe = | And Chkerp. Valoe = | Then
Text] Text = "both”

Ebsell Chikerp Value = | Then

Text] Texti = "ERF"

End 1T

End Sub

Prwvaie Sub cmdm:m:l_rl;‘l:u:k{}
Unload Me

Temdatn Sl

End Sul

Private Sub cmdok_Click()
Dim Messape, Title, Default, erpmValue, erpovaluc
I LTrim¥ Text . Text) = "ERP" Then
whicherp= 1
bath =1
Trantssth show
Elsell LTrin$(Text] Text) = "'DIETANCE" Then
Trnadisiance. show
Whichopi = |
both =11
Elsell LTrim®{Texi 11 = "boih" Then
wlicherp = |
botli = 1
Enc 11
coel = 1)
gr
M whicherp = 1 Or both= 1 Then
conl = coni + 1
Message = "Enfer a value between 0.1 and 1"
Tule = "ERP Reduction for " + ms{ation
Default="0.1" ~
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erplvalug = InputBox({Message, Title, Default)

newerpl = crpmstation ® HRerplvalue = ", 0, erplvaloe)
nowinerp = newerpl

prod = processinewerpl, erpastation, fregstalion, scpsiation)
I prot < | And erp2value < | Then

Do While prot = 1

respodse = MsgBox("The Protection Ratio is still nod adequate”, vbinfonnation + viORCaly,
"RPP")
Message = "Reduce the expected radistion power of station 2
Message = Message + * Until the desired prolection mlio is obtained”
response | = MsgBox(Message, vbInformation + vbOKOnly, "RPF*)
Mlcssape = "Ender a value bebween 0.1 and 1°
Tille = "ERFP Reduction for * + nstalicn
Default = "0, 1"
erpdvislue = InpulBox(Message, Tille, Delault)
newerpld = erprnstation ® erp2value
Bewnerp = newerpl
jarod = processit{nowerpl, newerpl, regstation, scpstation)
If cont = 5 Then
Unload Me
Iminresule. Hide
Trandta Show
Exil Sub %
Engl [T 2
IMprod < 1 Then
Iferpivaiwe <= 1 Then
response = MMsgBoxi"The Prolection Ratio is sill not udu;unic"h'rhlill':mmhml ’
vhOK by, "RPP*) i
Message = "Reduce the expecied radiation power of station | "
Messape = Message + 7 Until the desired protection ratio is oblained”
responsel = MsgBoxiMessage, viblnformation + vBOROnly, "RPP*)
GoTo gr
Elsell erp2value = 1 Tlicn
response = Mspilox("The Protcction Ratio is still nol adequaie”, vblnforition =
vBOR by, "RPP")
Messiuge = "Reduce the expecied rduition power ol station 2 "
Message = Message + = Unnl the desired protection ralio is oblained®
responsel = MspBox{Message, vbinformation + vbOKOnly, "RPP™)
CoTo gr
Else
Message = “The Two stations can not be made Prodected Using Only There Ermp, Please
Increase there Distance Apan® '
Title = "Distance Adjustment for Station”
Defauli = "0"
sepstrtion = [npulBoxiMessage, Title, Default)
prol = processil{ewmerp, newnerp, reqgstation, sepstation)
Il prod = 1 Then
Msgl.!u]x "The Package will Suggest a Recommended distance apart”
prot =
Elds-ulill_ﬂalim = dist{prol, crpmstation, erpnstation, fregstation)
frmanalyis, txtsepdist = sepstation
il Hide
frmanalyis. Show
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End IF
End If
End If
Elsell Whichopt Then
i=1
Mecssitpe = "Enter the Distance adjustment for stations™
Do While i< 3

Tutke = "Distance Adjusinwent for Sialions”
Delaull = "O®
O Error Resume Mexi
recdisi = InpuiBox{Message, Title, Default)
prot = processil{erpmstation, crpnstatlion, freqstation, recdist)
Il prot == 1 Then
Exil Do
Else
Mezsape = "The Protection Bato 15 sull nol adequae. Enter tlse Disiance adpusten Tor stavons™
Fcl 1T
Loop
Il prot = 1 Then
MepBox "The Package wall Suggest a Recommended digtance apan®
recdist = dist{prol, erpmistation, erpnstilion, [regsiation )
End IT
frmanalyis txidist = recdist
Me Hide =
frmanalvis. Show !
End IT
© Addjosimeni
recdisl = disprol, erpmstation, erpnstation, [regslation) o
Me Hide = TE
lrivianilyis, Show
End Sub

FRMRESULT (FRM)

Privaie Sub disabletexi()
frogqoul Enabled = False
fregoin 2. Enabled = Fulse
crpoul Enpbled = False
crpouid Enabled = False
directont. Embled = False
direciom 2 Enabled = False
polod Enabled = False
poloutd. Emabled = False
sepdistont Enabled = False
prolect. Ennbled = False
End Sub

Privade Sub enableiexii)
freqoul Enabled = True
freqout?, Enabled = True
crpoutl, Enabled = Troe
crpoul? Enabled = Troe
directont. Enabled = True
directon . Enabled = True
pelout. Engbled = Troe”
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polout? Ennbled = True
sepdisiout, Enabled = True
protect Ensbled = True
End Sub

Priviie Sub binBack -Click(}
Llnload bMe

Load frmdata

Frovckita. Show

Frovckna clean

End Sulby

Private Sob cmdExit_Click()
Unload W

Lond (rmdata

Frodatie. Show

Encl Suty

Prvaie Sub cmdSave Click()

iyvprofect Index = "Primarykey”

myprotect Seek *=*, [rmdata STATNAME], frmdata STATNAME2
IT Mot myprotect, Mobdaich Then

MspBox "This Has Already Been Saved ", vblnformation, *Information Already Exsi!®

Exil 5ub
Else

miypratect, 3eck "=, frmdata STATNAMEZ, fmudata STATNAME]
IT Mol iwyprotect. Mobaich Then

MsgBox "This Has Already Been Saved.®, vbinformation, *Information Already Exisi!®

Exit Solb
Elsc
With myprotect
AddNew

Istihion_namel = frmdala STATHAME |
Istirtion_name? = fondsa STATNAMEZ

Hirequency = Mregoud
lerpl = erpoul

lerpd = erpould
tdircctionl = direcioul

Idircction? = dircctout?
Felistance_aparl = sepdistoul
Iprodect_ralio = protect

If protect > | Then
fprpdected = True
Else
Iprotecied = False
Emd If
Update
End With
End I
Exed [T
dizsabletext
ciwdSave Enabled = False
End Sub

Private Sub Form_Laoad()
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Soi myprotect = db. OpenRecordset(*tabprotection”, dbOpenTable)

ploul = frindata. PL1

poloui? = [rmdata PL2

directout = frmdata. 11

directoni? = frmdata. D2

erpoul = frmidnia ER1  *

crpoanl 2 = [mmdats. ER2

(reqout = Irmdaia, F1

[regpout? = Frindisa F2

profect = frindaia, PR

sepdistoul = [mndata 5P

Label3 Caption = Imnduta. CP1

Labcli Caption = fmndata CP2

Il protect =< 1 Then

respoitse = MagBox(*The Protection Ratio 15 nol adequatce”, vhinformation + vbOKOnly, *RPP*)
Message = “Reduce the expected rdistion power of cither siation | or 2 or both”
Messape — Message + * Until the desired prolection miio i oblmed®

resperise | - MagBoxiMessage, vblnformudion + vbOKDuly, "RPPT)

cmdBave Click

Frmredusce: Show

Elsc =

MspBox "The protection ratio is adeguate®, vblnformation + vbOROnly, “RPP"
Exil Suly

End I

he WindowState = 1 -
End Sub

MODULE 1 -

Gilobal Const pn = 3, 142
Cilobal Const ¢ = 300000000
Gilobal Const freqeonst = 1000000
Cilobal msiation As String
Global Whichopt As Integer > ",
Gilobal distvalue As Single

Ghobal whicherp As Inleger

Cilobal boil As Inicger i
Lilobal newmerp As Single

Cilobal pewnerp As Single

Clobal nstalion As Siring

Cilotal mewerpl As Single

Cilobal newerp? As Single

Clobal erpmsiation As Single

Crlobal mivprotect As Recordsei

Cibobal mvanalyse As Fecordsel

Global myvuser As Recordset

Cilobal sepstation As Single

Global erpnstation As Single

Cilobal frogsiation As Single

Gilobal prod As Single

Global recdist Ag Single

Global Const erpeonst = 100

Globel db As Dalabase '

Bub maing)

[hm str As Siring
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sir = " projeciinewibiodun mdb®
Sct db = DBEngine. OpenDatabase(sir)

Fromimiro. Shiow

End Sub ;

Funciion processit{merpl, memp2, [reg. seperation)

B = Sgri 30 ¥ mierpl * erpoonst) * (¢ /(4 * p * [reg * freqoonst))
Eb = Sqri30 * merpd * erpoonsl) ® o/ (4 * pi * freq * fregeonst))
din= Ra+ Rb

processil = (seperation - (Ba + Rb)y / dim

End Function

Function disi{prodect, merpl, merp, {reg)

R = SqriM) * merpl * erpoonst) ® {c /(4 * pi * freg * [reqoonst))
Bb = Bgri30 * meerp? * erpoonst) * {cf {4 * p ® freg * egoonst))
dim = Ra + Rb

digi = {protect ® dm) + din

End Function
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