ot gl daala

Fusigh At

Aaalad GEY g J oY) Crranall Jay s ASudi BlSlaa g ananal
Ay ) LN aladiuly (ua gall

dlae ab Suudlys

b psle iaala Al

Al g8 Aigh)

il il
oyl daal B gisal) ac b ALy

Gy (3)Un dena ) giSal) alucal) ML)

22023 —21445



-

Ladal)

Glhais qm S8 bl 08 Jilay duadl 0 3 pead)l GLII a3

VLY e Ceadl QI (s 3Y) S sed e waall e b gl 5 (5305
A peaal) GV S0 il Aaiaal) 8 sall Loy y ) &0l

Opmanall by i Ay ey LI A0S 3Slae g paanal Al ol Chiens

6 i Cua (4,683 Km) dilue o 3idi Juasall daalad iy g0

Jshll arity Jlu ¥l Zicliasy (WDM) asall Jshall oy Jlu V) diclias

Ay pad) A 5o liS Jolge o Lgia JS 550 Al 05 (DWDM) aiSll s sl

slagall 53l ((BER) cull Uad Jaee ¢(Q-factor) 3 LY 335 dale leias

3,LYL sl Jae ((OSNR) elaagall I 3,3 4w (Noise figure)

blinall Jlaall b slSlas caa LS L aliaall I dial ol 5 L3Y1 5 385 «(Gain)

Ayl GLIYY e A0 5680 5,080 DLl daled Ghlie L3 A sl 5N e

S AL Qe el e A sl 55LIY) e sadid il Al s e Sl

iy (EDFA) a s YU fastial GLII Aadils 550201 s 3S0a e ol

EDFA/Raman Hybrid ) (ssell oUsilly (Raman Scattering) ol

-(System
S o)) A3 jlia 5 ((OptiSystem7) geali p aladinly sSladl) dlee cua
sasa dele dad 8 50€ Gt @il @kl (DWDM) 5 (WDM) Ju Y

JshY e 58I s Jl ) 45lSal e (BER) call Uad Jaes s (Q-factor) 5_LaY)



sasa dale dad Cadi)) Cum y jeadl GLIYI (DA iy gl 8 A G sl
Ju V) dielias 4 alasiuly (40.52dB) ) (6.58dB) (e afsnll 5,LY)
Agipall B LaY) Cledine blSlae il ekl LS i<l sl Johll sy
5,8 & nS Guad (EDFA/Raman Hybrid System) cpaell aUaidl alasinly
(EDFA) o Lo adiae JS aladind mil e &5 lially alall L) 3Ll gl 5 L)
83.82 ) I Jua¥l den 8 (16.67 Pw) (3o 538 dad cuiva’ Cua o(Raman) s

Y dea & (mw



University of Mosul

College of Engineering

Design and Simulation of the Network Link
the First and Third Sites of the University of
Mosul Using Optical Fibers

Thesis submitted by
Taha Abdulsalam Taha Abdullah

M.Sc. Thesis
in

Electrical Engineering

Supervised by
Assistant Professor Dr. Saad Ahmed Ayoob

Assistant Professor Dr. Mohammad Tariq Yaseen

1445 A.H. 2023 A.D.



Abstract

Optical fibers are one of the best means of transferring data
securely, quickly, and with a wide bandwidth, with low costs in the
long term, in addition to many other advantages. Therefore, modem
communication systems tend to connect different sites using fiber

optic networks.

This thesis included the design and simulation of a fiber-
optic network linking the first and third campuses of the University of
Mosul extending over a distance of (4.683 km), where it used the
technology of wavelength division multiplexing (WDM) and dense
wavelength division multiplexing (DWDM) And study the effect of
each of them on optical network efficiency factors, including the
signal quality factor (Q-factor), bit error rate (BER), noise figure,
signal-to-noise ratio (OSNR), signal gain rate (Gain), and signal
power reached to the recipient. The effect of the magnetic field on the
optical signal was also simulated in the areas where the electric power
wires intersect with the optical fibers, in addition to studying the effect
of using optical signal amplifiers on the aforementioned factors, by
simulating signal amplification using erbium-doped fibers (EDFA),
Raman scattering And the hybrid system (EDFA/Raman).

The simulation process was carried out using the
OptiSystem7 program, and by comparing the performance of the two
transmission technologies (WDM) and (DWDM), the results showed a
significant improvement in the value of the signal quality factor (Q-
factor) and the bit error rate (BER) with the possibility of transmitting

a greater number of wavelengths different at the same time through



the optical fiber, where the value of the optical signal quality factor
increased from (6.58) to (40.52) by using the dense wavelength
division multiplexing technique. The results of the simulation of
optical signal amplifiers using the hybrid system (EDFA/Raman)
showed a significant improvement in the power of the signal reaching
the receiver compared to the results of using each amplifier separately
(EDFA) and (Raman), where the power value improved from (16.67

uw) On the sending side to (83.82 mw) on the receiving side.



