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Abstract

The study aims to identify the fundamental frameworks within which
efforts to achieve good and effective governance should operate,
ensuring the optimal utilization of available resources and the
advancement of all institutions. Subjecting all authorities to the
constraints of legislation and law supports the process of democratic
transition. Deepening the reciprocal relationship between the various
bodies, institutions, and agencies in the Libyan state, in alignment with
public policy and with the equal participation of all individuals, bodies,
parties, and societal forces in planning, implementation, and oversight,
will help bridge gaps and address challenges, ensuring the success of all
institutions in fulfilling their roles.
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Abstract

Libya remained the focus of the colonizers due to the availability of many
elements of strength that, if combined and well invested and employed, would
enable a strong state to establish and maintain its independence. Some of these
elements were available in Libya before it became limited in features, that is,
before its borders were drawn by its colonizers. Libya had fertile lands, a
strategic location and natural resources, but it lacked the human power that is
considered one of the pillars of the state and one of the pillars of its strength.
Without it, the material capabilities would not have that power.

Most of Libya's regions remained desert except for its coastal strip, which
remained naturally inhabited due to the moderate climate and the availability
of rain. This is what made most of the colonizers settle in these regions and not
others. This attractive nature made many colonial countries turn to it, and this
importance was increased by Libya's position as an intermediary in trade
exchanges. Which was and still plays an important role in the commercial
communication between the north and the south and the east and the west, it is
what pushed the Phoenicians to control the north and west of the Libyan coast,
and pushed Carthage to be the successor to the Phoenicians in controlling this
region, and also made it enter into a bitter conflict with the Romans for that.

The importance of this strategic location increased with the emergence of
Libya as a striking naval power in the Mediterranean during the rule of the
Karamanli dynasty, which made it impose its control over it, and thus control
all commercial exchanges, which made many countries or empires move to
colonize it, the strong takes it over and hands it over when weak to the stronger
than him
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Libya, with its diverse geological elements, faces unique environmental and
health challenges that make medical geology a fundamental and important
field of study. The country's arid climate, vast desert areas, and reliance on
groundwater resources all create health risks associated with geological
factors. Medical geology, which studies the interactions between geological
materials and human health, is of particular importance in Libya to address
issues such as groundwater contamination, soil quality, heavy metals, and dust
storms. By applying the principles of medical geology, Libya can reduce these
health risks, improving public health and environmental sustainability. This
paper provides a comprehensive understanding of the importance of medical
geology and case studies on the detection and treatment of health problems
related to groundwater contamination, dust, sandstorms, land subsidence, and
industrial and mining waste. This paper is the first of its kind to study the
challenges and opportunities for the application of medical geology to address

public health and environmental issues in Libya.

Keywords: Libya, medical geology, human health, environment, water, dust
storms, land subsidence.
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Abstract

The research aims to shed light on the rules of attribution and the
role they play in conflict of laws, as each country has its own rules of
attribution. Accordingly. It is logical for the national judge to refer
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originally to the rules of private international law formulated by its
legislator to determine the applicable law, provided that exceptional
cases the judge refers to the foreign attribution rule to know the
competent law, as is the case in the issue of referral of both types,
whether external referral or internal referral (delegation). The research
will also address the oscillation of jurisprudence between those who
accept referral and those who reject it, and the position of Libyan law on
it. All of this will be presented by defining the concept of referral and its
types, then clarifying the problem caused by not accepting referral. We
will also conceder its scope of application, the difference between it and
referral, and clarify the legislative vacuum and contradiction caused by
accepting delegation. And not taking into account the referral in Libyan
law.
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(Al danyd e AaY) aeld CRdS ae Alls B aldl) 96 Gl s e
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: sdbaally aaal)
il SOl (OIS Gun e il gl) aldl) Jgall 0l (1999 calls dasn )i -
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Sl oldlly daydll Gy A3k Ay ol g3 2006 e ool Jla -
aalall

dala — Danalal) Glegdaddl s <2006 (palall o) gl 2006 cdlaia dasll -
Sy

) Ay Jgal) Sloadll aleaia¥ly sl ¢35 (1994 caaial) e palyy -
- dally de Lulall Aal) Aoscsgall

(Apindl - il Galeaia¥) - ol gl 58) palddl Joall ¢gldl (2006 calia ol -
Sy daals - gl A0S AL sl Gilesidadll

A€y - Aaaalal) e salaall la cdilae Al Gl g5 2002 AdlSe (bl xe -

102



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa

Dl Bl el Sladl) paleaia¥) g5l cuilsdll glo (1969 ol e ) 2o -
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Apaal) (e sl gL Gk sdadal Alls

$le 2aaal dana islall cukall Jale
ediga &)l A
Auxigll LS Anaall duigl acd Ligll A anall duigl) acd
Ol dxala OLt dxala

uadlall

Gl il Gl s callad) Jgo alane 8 cOLalsall Jilug pal e Ayl 3kl
) Bl wgall Tylas Lseadlly el lically cdualeaid¥] alsil) (e Joall okl Lubia
A gally ailiad) Jaig SV i A Jaged (pe Lgaas

3 dihaiall )3y ly (sl 3l g el diall Gae ST (e Olie Aute
Glia ) Gici 5 3yl A< Auaadl b el s3a (A€l BESH Cua (e L SY)
Laad 25 Jaall ae Jaii i bl ol by liseses 8 Lajlis) o5 <l yia 5L
S5 e St Al Gl AGs casaly cagially Jdll 03 g Jaasll dils
Lildany Creayl) JSLie o oyl 1) Ayl o3 Caags Gus ¢y 5all L) il ginee
Ala auiily Aa DU Ailpall Zolee 23859 3ylall Zdaall julaall ae 3ohal) preaai e
L &5 AL duhall goase Gohll clelhd w N Golall s & 23 Ciaa)ll
Al pladin) og 4i0d afig ) pall daeS Gl gl S 3 b)) (andy yean
Pavement cia)ll s i (adle gy i)l Al anil] (radl (asdll
las ¢ o ) (Fair t0 POON) s S Jins o =) (PCR) Condition Rating
Jundly (G-H) gl 33,lal) 8 g lad esul IS5 (39.15 N 57.8) (Very Poor)
(E-F) g sall Lowits g Uad

104



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa
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(PCR) gyl (mnilly
Abstract
Roads are one of the most important means of transportation in most
countries of the world. So that road networks have become a measure of
the development of countries in terms of economic, industrial and
service due to the many benefits they provide from facilitating the
movement of people and the transport of goods and raw materials. The
Gharyan city is one of the largest cities in the Western Mountains, which
is the commercial and administrative center of the region and is the
largest in terms of residential density among these cities. The city has a
large road network extending to hundreds of kilometers that was
established in the seventies and eighties of the last century linked to the
cities of the mountain. It is also the link between the north and south
cities of Libya, and the city's road network suffers from low levels of
traffic safety. This study aims to identify paving problems, match design
standards with local standards, and determine the necessary maintenance
process. To assess the condition of the existing pavement, the road was
divided into six sectors of the road study in the city network, then the
damage was limited and examined in each sector, the amount of damage
was calculated and its severity estimated, and the visual inspection
method was used to assess the condition of the pavement. The summary
of the Pavement Condition Rating (PCR) condition evaluation was
ranged between Fair to Poor and to Very Poor (57.8 to 39.15) and the
worst sector on the road was (G-H) and the best-rated sector was (E-F).

Keywords: Road network, traffic safety, pavement problems,
pavement assessment and visual inspection (PCR).
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Bleall cillee sha) 4 Cagion A aY) claashy A LS5 e skl 5 (laY)
lajee daliindy oylall 4<as e Jaliadl (sl @iy clgie Lnomeaill 5 435650 clses
bt G oyen 535 Abiall Jleel Jlaa) o) cltiall 13g) palaxived) Zda dal e
Glaaly (il sale] ) zlints Goase e Wiiloa Llee Jang Leo <okl A5 o005
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106



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa

Sialga alael o ) gl de el CiSer Alsal) Gy sal) Cililan) s
cilsll Ealsa el cul Gia 2019 L 22015 Adul clgiadl DA g 5l
5y paial) L all alacly (730) daid libal ((624) daady clbibals cubiad) ((327)
. [613:S5 (425)
sduyl) ddlaia
doalldd o Lol el e dl) gy all 8 @ cdondll padll 2] gl
Jldll (e Waan (bl dpaal opal) ogiad) e oS85 amn o )l
e Gl Goag (Olayally Asa s (e Gdll Gy Aslilly Aiiel) A
Ldg dmg s yied ooy ) L i) e Ll € aly g 0350
Al Gl are g ablyd daalally —lll sl Gae (a5l
dalses Pa$4660 Mo A0S & snd) dalse 3 15g cda s 187,854 V5o
Syl s es 225,64 s And) 3 Sal Lahall o) gy Aanadd) Azl

aal jdng (gloge Gansy s e e s 4856 17,029 dla )
Lyl Jalaal) (e giaid) Bl 3l gyl aas ol Lo dnaad cladyal)
O ma¥) Ay Luageadg las e (1) a8y JSaIL daagally Ll 3-S5l
Aol ting b Al deladl e 55,00 iy oLy G add) W aaYl agy
nad) 5 Sher Byl A< & e A ulyall Teda aciatg [9] felcea Al
dalaall sdag (1) ad) ISl mnge 50 LS At dalae & 22y daSadlly
D gy (2) a8y JSally Aadll o ag () gl BEa5 A Sn b aSans
bl (6 a8 daadl) leadl o Gam Lo Ty tlg )yl goiage 3kl
il ddgall HLEY) (o e 1200 Jsda cdrall lag () diprall ()l
Gkl dosi Al Jalaal) aal e 3opall 038 jiad cCipall Gyas an Lo (ine

Gkl e Jal A Syag Akl 4] LSl salagg il 3 Spar )
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AL Laxdll (ssinng 3ohall Gilaniesall Al (S5iase (s wiylly Auyg yall Cadlal
sdfianl) dagial)
: SIS (PCR) (spad) reasall danslsy dushyll ggunga Gophall Allad o )2
iyl Adagll audl)

slo Caa)l Curay Al Y] Ay L) (sae 2aa Chal) Alla audly dad
Gl e A Cigaally JSLARN auaas il Jadiag ¢dfilita) ol diadans ddalay il
sl Gob 0o Cha)ll s Ly ey ially Clasally colidilly caanl) Jie
Ot ccuapll il 35k ae aagi cChuapll Alls aai) dlasag daliag dykas Cliasad
dad Ge uadll ) lganes Caghy cdlaal) cilladlly Akl ciliagadll (o 2aey HLal)
Cilagll daayg anil) Cibiles  Lgaladiad (Ko dunie dashs Chea )l vy (53) ) pual
Ailea) ladall aveasiy dilual)

i oy Cus (il pandlly duhall gocase Gkl Cha) aul dias dahall o2 (S
Gy oy Cuns Coal) Bk e 539 9all Cagaall sl Janasis w81 e Thaw (andl
e Gw Jeatyy jie 7 paymg oladl JSI gk i 1200 Jsk bl ale
Dbeadll Chaiiay e by adalis jluall aladng ddludll Johay jia 2 Gaaym (Slwd chua
ol g s e cilelad 4t ) bl acd (58 5l pdali) ansal
:(PCR) el 4uahud) didall (spall (aadl)

e iy cdonda ) Coa)ll Adls aoas sl w il e gl 1aa aaeal o8
ch e B3 asall gl gle i in iy (@adl paadl) et 3k
il a2 5 (g ad) paaill A il 5a e v agiy dald Blaul b i)l
aail (e Loy (PCR) Pavement Condition Ratingleis coa)ll ills
—Sar s aaly (PCR) (gl aaill oLt aladi wly Cayeill dia asy aadll
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o=l B (e ¢ gl goi m o L (graill paadll aladi uly oaaay
Blaiw) Lgaladid a5 aBgall (b (gpall anill dlee oL ([8] ) yuall 4 ES
ally Gl dasdld) Joa il 5, Sda ¢ gt ANV (aldl) Jay S ccasall a
celeUadll oy dlalall Jalal) aasnl

4y Distress  weight —call (ys cayad ) ycall dase 4o ellac) 2iy
Distress syl (s Distress  Severity all sas (e JSI gyal Laxe
.Extent

S M i) (LOW (L) (midie iligioe D6 () pall aa aud
siwdll 5o Medium (M) Lgie alall sagn (s5iwe o chis IS4
oo High (H) ey aalall s3a giiwn o lawgia J<&0 fig @M
DL py LS 3ol Baga Griwe (Ao and IS4 g M g
S35 <Occasional(0) b i a5 clay D6 ) Laf ,, .l
Uls o Akl 038 3 30 EXtensive (E) =<5 Frequent (F)
G o(3) pdy ISl b xae 58 LS 100 0 e peliie e Cia)l
(PCR) ia )l & lls s da (095 Lo las 2m Alls b o)l 5 iy
J8 (PCR) dad (3-S5 Laxie jlogi) dlls 8 Ciwa )l (555 <1005 90 0y
20 e

£y (PCR=100) i 2 ie oyl Biall & sl o L iylall o2 iy
Bl aladswl adgal) byl ] el ekl el g iaias
Gl rmg (1) o8 Jsaal) (B daagall bl Jhe (mp ) gl 5aee dals
dals e Hloe a5 jywa JSIDeduct  Point (=, easll halay cay = La
O sl L@ g gann zytasg ¢ pall il ol doael)l el iy

o BLbnall o @l (25 PCR Cieal) A0ls o i 3 e e Jamai 100 222])
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PCR Condition
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Very Good

65

Fair to Poor

Very Poor

(PCR) ciall Adls il gy (3) ady J<al)
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:(A-B) g Uadli- Y

Bas Cus (ge (A-B) a3y o Uadll dpndacdl daslally ) glsil (1) o) Jsanl) maas

2 )oll slatD 47 ayaag aape

(A-B) gl gaass (1) o) Jsaad

3 Lyl yall 5aa 3
q| s | s | b | e | st | gaidie | g o[ wdlgs
|l E| F |l o | H| ™M L 1
15 | 1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 15 | &gkt
7.35 | 1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 15 | iwae ciiiis
Asalwead liRES
1.00 | 0.70 | 0.40 | 1.00 | 0.70 | 0.40 | 15 | o i
15 | 1.00 | 0.70 | 0.40 | 1.00 | 0.70 | 0.40 | 15 | wcilsah cuae
3 | 1.00 080|060 1.00] 070 | 030 | 5 | iy ssw
5 0.80 | 0.30 | 1.00 | 0.70 | 0.50 | 5 L
1.00 | 0.80 | 0.50 | 1.00 | 0.80 | 0.40 | 2.5 25l
1.00 | 0.90 | 0.60 | 1.00 | 0.80 | 0.80 | 2.5 )
1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 &
1.25 | 1.00 | 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 ol
1.00 | 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 )
5 |1.00/080]|060]1.00][ 060 030 | 5 Y
4 | 100080060 1.00[ 060 030 | 5 il
5 | 1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 5 | cigs s
i)

39.4 = (60.6-100) = (L2skall bli g9ass) -PCR = (100)ciua) ills auis
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:(B-C-F-G) adalaili— :Lal
(o (B-C-F-G) ady g Uaill dpndacdl dashally ) glsil (2) ) Jsanl) maas
.A;‘)H olany) Lﬁ Z\AM‘B cz\.uabﬂ\ RY] Lé:t)jaj‘ ck.w L_A.:: J‘),«A‘ ‘)m.tb J),«AS\ 8as Cus
219 Jshs al8 s % 342 )
(B-C-F-G) g !l giagy (2) oy Jsaal

i ol léa) opall das 3 ol gs
— D
T .".'.s s.. “5)& ‘.’Jb kﬂ\,:\.ﬁ “« o n .‘_
i E F o) H M L 1
10.5 | 1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 15 | &tsh clidss
15 | 1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 15 | dwap cliiis

dcaludd ClBids

1.00 | 0.70 | 0.40 | 1.00 | 0.70 | 0.40 15 Jast) eliaés

1.00 | 0.70 | 0.40 | 1.00 | 0.70 | 0.40 15 ilsald) cildiés

2.1 1.00 | 0.80 | 0.60 | 1.00 | 0.70 | 0.30 5  bed¥) 2adal)

3.5 1.00 | 0.80 | 0.30 | 1.00 | 0.70 0.50 5 Jagugl)

1.00 | 0.80 | 0.50 | 1.00 | 0.80 | 0.40 | 2.5 el

1.00 | 0.90 | 0.60 | 1.00 [ 0.80 0.80 2.5 sl

5 | 1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 @l

1.00 | 0.80 | 0.50 | 1.00 | 0.60 0.30 2.5 _alail)

1.00 | 0.80 | 0.50 | 1.00 | 0.60 0.30 2.5 st

5 | 1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 &

5 1.00 | 0.80 | 0.60 | 1.00 | 0.60 0.30 5 saall
1.00 | 0.70 | 0.50 | 1.00 | 0.70 | 0.40 | 5 Gilsa 3

s )

53.9 = (46.1-100) = (ki) Bl gsans) ~PCR = (100) ) dlls ausl
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:(C-D) g Uit : G
5aa Cus (e (C-D) ) g Uil dpadand) Zaally 51 gl (3) o8y Jsanll sy
28 500 s olat¥) 3 daluarg cdull 28 Golall whaa e paall Ll ) sl

Ol 2aal oD &7 iy

(C-D) g sl giags (3) s dsaa

M‘ Jhil'.\ JJo'AS\ Baa

T ——— 3

g s | S | b | e | bagie | addda .1 BYPAIYS
E F O H M L

15 1.00 | 0.70 0.50 1.00 0.70 0.40 15 gl chlaain

7.35 | 1.00 | 0.70 | 0.50 1.0

S
>
=
=

1.00 | 0.70 | 0.40 1.00 0.70 0.40 15 SN laada

15 1.00 | 0.70 | 0.40 1.00 0.70 0.40 15 | Calgall ciliacs

1.00 | 0.80 | 0.60 1.00 0.70 0.30 5 z b aaaal)

4 | 1.00 | 080 | 030 | 1.00 | 0.70 | 0.50 | 5 Ligel
1.00 [ 0.80 | 0.50 | 1.00 | 0.80 | 0.40 | 2.5 zs<l
1.00 [ 0.90 | 0.60 | 1.00 | 0.80 | 0.80 | 2.5 il
1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 S
1.00 [ 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 JULE
1.00 [ 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 )

4 | 1.00 [ 0.80| 0.60 | 1.00 | 0.60 | 030 | 5 sl

5 | 1.00 [0.80| 0.60 | 1.00 | 0.60 | 030 | 5 il

5 | 1.00 [ 0.70 | 0.50 | 1.00 | 0.70 | 040 | 5 | s ,uS

Caa

44.65 = (55.35-100) = (Laal) Llii gsaas) ~PCR = (100)ciual) Alls auis
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:(F-E) gl :la

Baa Cun e (E-F) o) g Uil doadand) dalalls Jya¥) glsil (4) a8y Jsond) mecass
ge p 500 olad¥) 3 daluasy Auhall a8 Gohal) mhae eyl Ll )yl
OBl aad e W7 (myasg

(F-E) gl gass (4) s Jsaad

M\ JL&IA M\ LYEN

3 i | i |l | gl | it Y

-

E F O H M L
5.25 1.00 | 0.70 [ 0.50 | 1.00 | 0.70 | 0.40 | 15 dlgh claas
7.35 1.00 | 0.70 | 0.50 | 1.00 [ 0.70 | 0.40 | 15 | 4duase clidés

sl SRS

1.00 | 0.70 [ 0.40 | 1.00 | 0.70 | 0.40 | 15 Jasl) eladis

10.5 1.00 | 0.70 | 0.40 | 1.00 | 0.70 | 0.40 | 15 | <élgadl cla&is

1.2 | 1.00 | 0.80 | 0.60 | 1.00 [ 0.70 | 0.30 | 5 | glaiy) saaxl
2 1.00 | 0.80 | 0.30 | 1.00 [ 0.70 | 0.50 | 5 Ll
1.00 | 0.80 | 0.50 | 1.00 | 0.80 | 0.40 | 2.5 Zsadl
1.00 | 0.90 | 0.60 | 1.00 [ 0.80 | 0.80 | 2.5 il
2.4 | 1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 @il
1.00 | 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 )
1.00 | 0.80 | 0.50 | 1.00 | 0.60 | 0.30 | 2.5 )
5 1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 aE A
5 1.00 | 0.80 | 0.60 | 1.00 | 0.60 | 0.30 | 5 X

3.5 1.00 [ 0.70 | 0.50 | 1.00 [ 0.70 | 0.40 | 5 [ PO

gl

57.8 = (42.2-100) = (Qsal) bl ggase) —PCR = (100) ciua) Alls auis
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:(G-H) g il :lwald
5aa Cus (0 (G-H) pd) g Waill doadaudd) Zikalls )Y gloil (5) pdy Jsand) s
6 400 Lay5 olai¥) i Aabiass cubyall 38 3ol e eyl Ly yeal
(OBl 2aed olaiBU &7 ayeig pa e
(G-H) bl gins (5) b sl

B ooal) L) apall Baa 2 el &9-!
— 2
:i ‘_&:{_;s R &)& ‘.,Jls -huj.'u TN 71
E F O H M L
10.5| 1.00 | 0.70 0.50 1.00 0.70 0.40 15 dglgh uldiss

7.35(1.00 | 0.7 0.50 | 1.00 | 0.70 0.40 15 | duwap cliaas

dgaladd ClBiES

1.00 | 0.70 | 0.40 | 1.00 | 0.70 0.40 15 | Jash cldads

15 | 1.00 | 0.70 | 0.40 | 1.00 | 0.70 0.40 15 | Clgad) culadis

5 1.00 | 0.80 [ 0.60 [ 1.00 | 0.70 0.30 5 i) 2adsl)

5 1.00 | 0.80 | 0.30 | 1.00 0.70 0.50 5 Jagagd)

1.00 | 0.80 | 0.50 0.80 0.40 2.5 zsall

1.00 | 0.90 | 0.60 0.80 0.80 2.5 sl

3 1.00 | 0.80 | 0.60 0.60 0.30 5 Sl

1.00 | 0.80 | 0.50 0.60 0.30 2.5 )

5 1.00 | 0.80 | 0.60 0.60 0.30 5 a8

5 1.00 | 0.80 | 0.60 0.60 0.30 5 saall

1.00
1.00
1.00
1.00 | 0.80 | 0.50 | 1.00 | 0.60 0.30 2.5 alail)
1.00
1.00
1.00
1.00

5 1.00 | 0.70 | 0.50 . 0.70 0.40 5 g S
luayll

39.15 = (60.85-100) = (s blii ggass) —PCR = (100) ciual) Alls auls
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(H-1) gl :lusla
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Very Poor 0-40 39.15 G-H
Poor 40-55 42.55 H-1

tAaMAl)y piliil) Asdlia

S Bl haly JSlie e Slas 4l g Bysil) g5ls Gukl (rad) Gandl) i
aaally adylly ially lall iRy dadajally Adshlly daleall cliaal) 4 Juds
=1 S e

Ciliail) \gaal 8,58 JSLia (o ey g Wadll o) (A-B) g il (gyead) mondll dilac—1
(PCR) all dlls s IS5 Slgad) 55 o fllg Lagaglly lgally domloailly 3 bl
%39.4 Aty an o u

lgaal 5,5 JSLia o Silay gl of (B-C-F-G) g laill (gyail) mosdll dilec—2
daty s (PCR) Crayll Alla i oSy aally adsilly (glly Aualosall il
.%53.9

119



52024 jraews [ ydlal ] Ayl 3l Alae

lgaal 8,5 JSLie (o (Silay gLl of peagy (C-D) glaill (gruaill mosall dilec—3
s (PCR) ol Al oty OlSy Cilsall 5S35 aally Calgally Ldshall culiaial)
%44.65 Ay

Ll 8,5 Sl (ga (Slay g Uadll of iy (E-F) g haill (gradl el dilec—4
Lty apsiil) Jsins (PCR) Chayll Alls anits olS5 ially aajilly Calpall ciliais
Ll Uil o AV daill a5 %57.8

lgaal )5S JSlia (o (Slay g il o el (G-H) g aill (gpeadl pesal) dilec—5
Crayll dlla ans OISy Cladl juSiy saally ally Jagaglly aasally Galsall i
cleUadll o JBY) dall a5 %39.15 dawis las ¢ o (PCR)

il lgasl 58S JSlia (o (Jlay gl of (H-1) g aill (gradl mual dlec—6
Lty g (PCR) o)l dlls auits ISy sially aadlls Jagaglly Calsally dpalonall
.%42.55

gsase Guhll slue il e 22024 i (8 0l Lures Gluhall (saa] i LS
ALY ailly ALY V) pandl leall e LAY (e desana shak dul
Glak dlew Hlidl Jie cha)ll ek 4 Pavement Condition Index (PCI)
Dy Jlisle Slod) (ASSaal 4alia) Aalall (gpuaidl) AEBSY ladl ¢ AlauY) Choa )l
(C-D) gl (e eyall sliily i sale] ) duhall cylil LS padlanu) Ll
i Al )l dsllaall dluallh cileadl) 8L Wl gadll Jle Jagin s @llyg duhally
Bkl Chay ot salely bl ggi (ge ASEN Alpal) dany Aabddl bl b
chae Ao duialagll Ol Cuns @llyg Auhall gounse Gkl Cle il xeal duadaud)
Lass (ymledil Gy oaliaty ) asliy Lgpall Zalad ddal) (ot Ay 5,

5] k) 8 cpagind

120



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa

t&lua gil)

F VL s Al oda clalinialy &30 (PDIA e

Gohll leld gl dadacd) dlall Cacall solely LadS g5 (e 4885 Ailpn i1
ikl gl Ay Guhll mlaa o duddagl) huaY) G @lldy Al gaage
Akl 3 el L alds) Gy saleay calausY) poliss A3g yal) Aralal

LGkl s Gl aal LY ahall Ll sl Cijas 308 aranal cilefpa?2

Bl e Jags cuwn cllyg (C-D) g ladll e gl olis) sale) 2iwi=3

1 df ey

Olpe daals duigl) IS 3L dxiaal) duigl aud as Golaals canall 1aa chal

o Ut

doala ilanY) Caa )l Jaalh sale) @il A3lie -(p 2014) (Olatke Galall D) ne -1
coadibb

LS dlaely Gl e Slastea ¢ (Ot Sl daedl (5K Al JIaY) )l -2

22020

(2019 1 2013) g culgiaall g 5all cildilan) ¢ (Lasall ad) ol Gasslill CiSa =3

Ghlanaly Sgaall e clygdia ¢ (Cha)ll dwnia) il Ghee tens oo A dens —4

22004/ 2003 A1 daadal) . ali ) Lacigl

Ol Gl lidal L) aniil (o 2024) o 2ene & skl culall dole =5

) Olpe— daalall dlae il S5m0 55 g5l Gk tdaball Al gl dse Bola A0l

22024 jaecsd O8N 232l e dag)yl

6— Management of traffic and licenses, traffic accidents records, Gharyan city

2019.

7- Populations census and statistics, management of information and
documentation gharyan city 2019.

8- A Comprehensive Pavement Evaluation System Applied to Continuously
Reinforced concrete pavement Eldon J. Purdue University.

121



52024 jraews [ ydlal ] Ayl 3l Alae

9- Adel Ettaieb Elmloshi& Mohammed Mustafa Khalifa (2020) The
Descriptive Analysis for Traffic Volume on Main five Entrances to City Center
of Gharian, Libya, Alrefak Journal for Knoledge, volume 6 Des. 2020 pages
75-92.

122



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa

S dlail) 41 ghal
G A gy Al
2o bwa M
295 dnaigl) dual) 48

tdadia .1

Cangs Ayl Slebal) e a0 lyaual bie dgull) dlgall & (glaY) slaall A1 Cangd
DS (8 Adlaly i dudalay da st LgieS Caadl Slebal) Gl o V) claygks
Joal) gl g 5l (glaY) JSa Jadae (e JalSie Jane e aaiad oy (sl e
CACEA i) a3 Gus (Jlad <8 skilly il 5l) it L bSIE e leaal)
Aadaill Syl G )il aa ) ey JA1S5 angs aylitall il Lgia ilas )
Al e Ddela o Ada s Jaa) dee o) Y el i daylaY) clailanl
Y s3gd jpall e elill salely (g3a) il dadia ansy Laa dillall (g))3Y) Silal
Gllealls dupds Ghass Slaa) o dasy skl jusall $Y dald Jae 5 ) adug
Ay clslaall 8 deid) 4 )sy)

AylaY) askell A3V ALY Ladg Al A0 o Lidla 2))ay1 claslatl) ol
Cora G oy cals Aalal) A 80 A all Lgin —alll g5 A (g d )
3ggall A laaly 220074l (563) ad) daladl A i) Lsall) )y g 42U
O (27) N (23) e ANsmal) ALSAY (g)laY) 2Bl ] amds LS (A lay)

oo ball didaall ol ardan sale) ola o 8,2013 4l (19) o3, sl
(19) o2 Ol Liramy 22013 2 (24) a8y Ooilally calall il W jaigall
bl sl e palall ealadll ol ardansale) ols 8 22013 4l
A (19) oy sl Anll A aDUL 53))s ) algall (anad pads Liaf calall
Al ¢« 22015 2l (27) o8y plall ibag U s ) )& 5l ally 22013

123



22024 e [ ydlad) aml] el Gl Alaa

Sl GRS (652 byl (e dlen ) Ay claBlaill ggad )
aye s Taalaaly Jaally Cdlally (gylailly
= @Y a8kl A s b dalee o ) BLAY) agall e daall 1aa by
dae Uys 2o e pSall Al Wl Gliginn el e sag S aeg il
‘@LL&:} C_!‘;.UISJ
@ld el e e U dajill dalily LplaY) Glgieadl Ciite e cilelaals
@l clsha ety o i ) goylall 138 3 (o) sslad V) duball 038 Lag (ABa
Al ae daasSall Cilgall Jelis ye
Introduction
The administrative contracting system in Libya has undergone numerous
reforms; however, these measures have largely been partial and, at times,
improvised. They have not been grounded in a comprehensive approach
informed by administrative theory, nor have they adopted a
collaborative, cumulative methodology that facilitates effective change
and development management. As a result, persistent issues continue to
affect most projects, compounded by overlapping and sometimes
conflicting legislation governing administrative contracts. These
conditions have rendered piecemeal or superficial improvements to the
current contracting system ineffective, underscoring the need for a
fundamental overhaul and complete reconstruction. This calls for the
adoption of a holistic approach to managing change and development—
one that brings about transformative changes to the administrative
procedures underpinning public contracting.
Currently, administrative contracts in Libya are governed by the
provisions of the Administrative Contracts Regulation, which was
issued by the General People's Committee under Decision No. (563)
of 2007. In addition, the mechanism is subject to Articles (23) to (27) of

Law No. (19) of 2013 on the reorganization of the Audit Bureau, issued
by the General National Congress, as well as Law No. (24) of 2013,
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which amends Law No. (19). It is also governed by certain provisions of
the executive regulation of Law No. (19) of 2013, issued by the General
National Congress under Decision No. (27) of 2015. Moreover,
administrative contracting is also subject to several other laws, such as
financial, commercial, taxation, income, and planning laws.

In this regard, it is important to note that the development of the
administrative contracting mechanism is a long-term process that
requires collective efforts by a multidisciplinary and experienced team,
along with high-level governmental support to facilitate workshops,
face-to-face meetings, and discussions at various administrative levels.
This should also include access to relevant reports and documentation.
This study represents only a first step on this path, which we hope will
be followed by further actions and engagement from governmental
entities.
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Byla) ) b Leie US el Cun ALl 5agall 5))) Caplad canaes N
Calaal Gains a Aaalad 5K b e LglS il oy ccilide elaia (ga ALl Bagal)
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Dlsall 3¢y alaia¥l Gl il alal Y ol bl (e doydill Slsall o)
Cilfisal) e BN o aas SN gl My Aasipe dpdall Hlsal) G Lasg <55 ya
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Abstract:

This research examines the legal system governing appointments
in diplomatic positions, outlining the procedures required for such
appointments. This system typically comprises a set of laws and
regulations that dictate the selection and appointment of diplomats
representing their countries abroad. The study focuses on the laws and
criteria regulating the appointment process within the diplomatic corps,
and the obligations incumbent upon diplomats during their tenure.

The first section of this research addresses the conditions and
requirements for appointment as stipulated by the state's internal laws.
These include the nationality requirement, where candidates must hold
the nationality of the state to whose diplomatic mission they are to be
assigned, as well as the competence necessary for the role, and the
requisite academic qualifications. Typically, entry into the diplomatic
corps necessitates a high level of education, with a preference often
given to candidates holding degrees in political science, international
relations, or law. Another requirement is the successful completion of
written and oral examinations designed to assess the candidates'
preparedness and diplomatic capabilities.

The second section of the research explores the duties of a
diplomatic envoy towards both their home state and the host country.
These duties include representing the state, protecting its interests,
negotiating on its behalf, and adhering to local laws. The research also
analyzes how these conditions and duties are applied to diplomatic
envoys, and underscores the importance of compliance for ensuring
effective diplomatic practice.
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Abstract

The fast development of computers made numerical solutions of
engineering problems very much achievable using many different
numerical approaches. Finite element method is one of the numerical
techniques capable of solving problems with complex geometries. In this
paper an overview of the method is presented and applied to a chosen
heat transfer problem comparing the numerical results to analytical
solution for illustration purposes. As shown in the results the finite
elements solution is in a very good agreement to the analytical solution
for the chosen problem.
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Introductions

Most if not all partial differential equations that describe real engineering
problems cannot be solved using analytical techniques. Instead, solutions
can be approximated using numerical methods.

Finite elements is a numerical technique being applied for the solutions
of differential equations in different fields of science and engineering.
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Using different types of elements makes the method very much capable
of solving problems with complex geometries.

The method is applied to solve problems in structural mechanics, civil
engineering, fluid mechanics, heat transfer and others.

Using triangular elements as shown in figure (1) gives the finite element
method the capability to cover very well the problem domain including
those with irregular boundaries. The method can apply one type of
element or mixed types such as rectangular and triangular in the 2D cases
for instance.

Figure (1) Example of 2D triangular elements and nodes

Theory Behind the Finite Elements Method

Weighted residual method is one of the approaches used to apply finite
elements for the solution of differential equations, the approach is
described and to be used for the solution of 1D heat problem. Other
approaches are available in the literature. [1], [2], [3] and [6].
Weighted residual approach

The procedure in the Weighted residual approach is as follows:
Consider solving the differential equation D(u(x)) = f(x) , if a
solutiony/(X) is assumed for this differential equation, then the residual

for this equation will be R(x) where

R(X) = (D (x))- f(x)) (1)
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Of course, R(x) will not be zero unless the assumed solution is an exact
solution and it is not the case. Next, R(X) is to be multiplied by a
weighting function w(x) and then to be integrated over the problem
domain as.

[ 1O ()~ () W(x)ax (2)

Now the assumed (approximation) solution can be taken over each
element as

w(X) = ZinllWi N; (x) 3)

Where m is the number of nodes in the element, N,(x) is the shape
function for node i and s the unknown at node i and then equation
(2) becomes

[ ol van0)- 1 00 ooy (@

The Weighted residual approach takes different names depending on the
choice of the weighting function w(x), some examples are

a) in the Collocation method: the weighting function is taken as
W, (x) = 8(x - x;)
b) in the Least-Squares method: the weighting function is taken as

oR .
wi(x)zﬁ? where 2 are the unknowns in the assumed

approximate solution.
¢) inthe Galerkin method: the weighting function is taken to be the

same as the shape functions, that is w. (x) = N, (x) where N, (x)is
the shape function for node i
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Galerkin approaches

The approach will be used for a specific 1D problem in this paper.

Now let us consider solving the following differential equation using
Galerkin approach

The basic procedure can be summarized in the following five steps
Step 1 The differential equation is to be multiplied by a weight function
w, (x) and perform the integral over the problem domain

Step 2 Integrate to reduce the order of the highest order term

Step 3 Choose type of elements and the order of shape functions

Step 4 Evaluate all integrals over each element, either analytically or
numerically, to set up a system of algebraic equations in the unknowns.
Step 5 Solve the resulting system of equations.

Elements and Shape functions

In the application of finite elements as shown in Figure (1), the problem
domain is divided into small pieces known as “elements” and the ends
of each element represent a point known as a “node”

The elements are pieces or segments of the problem domain with points
or nodes as shown. In the 1D domains the elements are lines while for
2D they can be triangular or rectangular and in the 3D cases they are
prisms, tetrahedranes, pyramids, hexahedral or parallelepiped elements.
The degree of shape functions is in general depends on the number of
nodes in the element, as shown below, for elements with nodes only at
the edges, the shape functions are linear and they are quadratic for
elements having nodes both at the edges and at the mid between edge
nodes and so on. 1D line elements and shape functions are shown in
Figure (2), 2D rectangular elements and shape functions are shown in
Figure (3). Other elements and associated shape functions can be found
in the literature [5]. The shape functions are defined using local variable
¢. The local variable ¢ is related to the system global variable x with the
relation.

§=2x-x,) ©)
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Where (1) is the element width and x, is the distance from the problem

origin to the center of the element n.
The 1D two node elements employ linear shape functions given by

N.() =5 -¢) N,(©) =5 +)

And the three node elements employ quadratic shape functions given by
1 1
N, () =5 0-¢) N =0-¢")  Ny@=3&(¢+1)

The elements and the plots of the shape functions are shown in Figure (2)
2 node 1D elements shape functions
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Figure (2) 1D elements and plots of the shape functions
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Application of Galerkin Approach to 1D heat Problem
The steady state heat conduction in 1D with uniform heat generation is
governed by the following second order differential equation.

82T

82 +Q=0 with 0<x<L (6)

WhereT(X) is the temperature function andQ is the uniform heat

generation per unit volume. The finite element solution will be compared
to the exact (analytical) solution which is given by

T(X):E(LZJFT—XZ}JL (7)

Where:
Kis the thermal conductivity of the material.

h is the convective heat transfer coefficient.
First in the finite element solutions, the equation is to be multiplied by a
weighting function w(x) and to be integrated over the problem domain

as

j() ( jdv+IW(X)de 0

- jXZ ()—(kd—jAdx+ jXZ\N(x)QAdx 0 (8)

where dv=Adx and takingw,(x) = N,(x) the same as the

shape functions
Integrating the left-hand side integral of equation (8) gives

kAN, (x)d—T —kA
dx

Xy

xz[dN dT

X2 . )
| Ox dx jdx J N, (x)QAdx =0, =12
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Using natural (local) coordinates and T is taken to be the approximate
solution over each element given by

e 2 T1
T'=2 TN =[N() Nz(é){T } (10)
So that
dT® _dT®d¢ _2dT° :g{le(f;)T L AN () }
dx d& dx | de 1| de ot de P
L T (11)
sy

| T,

Substitutions would result into a system of equation that can be written
in general as

MT=G+1 (12)

Which can be written for any element as

A[1 -1 T, ] Qalf1
G oo

Where f depends on the problem conditions

[0}
% Element 1 Element 2 Element 3 Element4 — 4+ — — — —
2 @
©
& hodd1l node|2 node| 3 node4 — — — — — —
[
T, T, T, T, —————-

figure (3) Global system elements
For the global system as shown in figure (3), equation (13) becomes
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(1 -1 7] Q2]
-1 2 -1 T, Ql
-1 2 -1
kA -1 2 -1
o =l . |+ f
| -1 2 -1 : S (T
2 Ql
I -1 1 T.] [Q/2]

Now taking the length of the system domain to be (120mm), the cross
sectional area(A=1m?),(k =26 w/m °c) , (Q=0.42 Mw/m®), the left
hand side is insulated and the right hand side is subjected to convection
at 85 °c, the heat transfer coefficient h=625w/m? °c.
The boundary conditions used to determine the analytical solution given
in equation (6) are:
e no heat loss through the insulation in the left-hand side
Z—I =0 at x=0
e Convection at the right-hand side boundary
q:—k?j—l:h(T ~T,) at x=L
For the finite element solution, the system domain is divided into 8
elements (I =15mm), then the matrix in equation (14) will be
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1733 —17_33§ N T
HITR3 | 3666 SIC KT T
L1733 l_34666| -17333
LT3 666, -1733.3
1733 34666 -17333
|'3666 -1733.8
17333 2358, 3,I T

-

[ 3150.0/
T'es_gt@
|
19500,

- — 1

1950.01
(56275

(15)

As indicated in equation (15) it is clear that the element matrices are:

e_

17333 -1733.3
-1733.3 17333

. [3150
, G” =
=" |3150

Note that except for the last element the element matrices M _,
the same and for the first 7 elements and f =0, but for the last element

G® are

f=0, that is

1733.3 -1733.3 0 0 1733.3 -1733.3
M8 = +h = And
= |-1733.3 1733.3 0 1 -1733.3 2358.3

s | 3150 0 3150
f* = + hAT,, =
3150 1 56275

This system of algebraic equations is being solved using Gauss
elimination, the obtained solution is shown along with analytical solution

in figure (4).
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Figure (4) Numerical and Analytical Solutions

Conclusions

In the illustrating problem in the application of Galerkin approach to 1D
heat problem, Finite element method is a numerical technique that
produces approximate solutions in general in a very good agreement with
exact solutions. The capability of the method to solve problems with
complex geometries makes it one of the important numerical tools for
applications in general engineering problems.

The discussions and procedures can be easily extended into problems of
2D and 3D geometries.
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Abstract

Production decline curve analysis extrapolation is one of the oldest and
most often used tools of the petroleum engineer. The various methods
used always have been regarded as strictly empirical and generally not
scientific.

This work presents basic concepts and applications of decline curve
analysis (DCA) in determining the remaining, total reserves and
forecasting future production rate. Details of comprehensive
conventional analysis techniques of the production history data using
excel spreadsheets are conducted. The main objective of this study is to
make a comparison between Arps method and OFM software used in
decline curve analysis.

Decline curve analysis was applied on seven oil vertical wells namely X-
01, X-02, X-04, Y-01, Y-02, Y-03 and Y-04, X & Y oil fields belonging
to Zueitina Oil Company.

Decline curve analysis has been used to provide a best-fit equation for
series of data point by least squares method. This method has been
proved useful for decline curve analysis to evaluate the initial decline
rate (ai), initial rate (gi) and the decline exponent (b), which can be used
to plot the declining rate versus time after calculating the future rate at
any desired time and calculating the reserves from certain time to an
economic limit.

The remaining reserve obtained from analytical method for Y field is
about 2.64 MMstb for all the four wells and the remaining for X field is
about 2.7 MMstb, and the results are closer to remaining reserve that
gotten from OFM software. Also, the results obtained from RAMA
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method is near from the results from the Excel and OFM. The best wells
in productions are well X-02, Y-02 and Y-04. For both in production and
remaining maybe due to the location and reservoir rock properties. Well
Y-01, Y-03 and X-01 they have the lowest remaining and oil production.
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Nomenclature

pi Initial reservoir pressure, psi

tablp Volumetric average reservoir pressure
Ap Change in reservoir pressure = pi - p, psi
pb Bubble point pressure, psi

N Initial (original) oil-in-place, STB

Np  Cumulative oil produced, STB

GP  Cumulative gas produced, scf

WP  Cumulative water produced, bbl

RP Cumulative gas-oil ratio, scf/STB
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GOR Instantaneous gas-oil ratio, scf/STB

Rsi Initial gas solubility, scf/STB

Boi Initial oil formation volume factor, bbl/STB
Bo Oil formation volume factor, bbl/STB

Bgi Initial gas formation volume factor, bbl/scf
Bg Gas formation volume factor, bbl/scf

We  Cumulative water influx, bbl

G Initial gas-cap gas, scf

P.V  Pore volume, bbl

Cw  Water compressibility, psi-1

Cf Formation (rock) compressibility, psi-1

Introduction
Decline curves are one of the most extensively used forms of data
analysis employed in evaluating oil and gas reserves and predicting
future production. The decline-curve analysis technique is based on the
assumption that “past production trends and their controlling factors will
continue in the future” and, therefore, can be extrapolated and described
by a mathematical expression [1].
The method of extrapolating a “trend” for the purpose of estimating
future performance must satisfy the condition that the factors that caused
changes in past performance, for example, decline in the flow rate, will
operate in the same way in the future. These decline curves are
characterized by three factors:

= Initial production rate or the rate at some particular time,

= Curvature of the decline.

= Rate of decline.
The basis of decline curve analysis is to match past production
performance histories or trends (i.e., actual production rate/time data)
with a “model”. Assuming that future production continues to follow the
past trend, these models can be used to estimate original oil/gas in place
and to predict ultimate oil/gas reserves at some future reservoir
abandonment time or economic production rate. Alternatively, the
remaining productive life of a well or the entire field can be determined.
In addition, the individual well flowing characteristics, such as formation
permeability and skin factor, can be estimated with decline-type-curve
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analysis techniques. Decline-curve methods, however, are applicable to
individual wells or an entire field [2].

The most common conventional decline-curve analysis technique is a
linear semi log decline curve, sometimes called exponential or constant-
percentage decline. Subsequent work, however, showed that the
production performance of all wells cannot be modeled with exponential
decline. Arps (1945) recognized that the decline characteristics also
could be harmonic or hyperbolic. Most conventional decline-curve
analysis is based on Arps empirical rate/time decline equation [2].

Objectives of the Study
The main objectives of this study are listed below:
v’ Estimate the ultimate recovery (reserve) for the reservoir.
v' Predicting the future production rate and the production life of a
reservoir and wells.
v" Analyze the field's performance in order to better understand its
behavior.
v' Compare between lateral well with the other horizontal wells.

Methodology
It was selected seven wells from two field located in concessions 103 oil
field to be a real case in this study, these wells are “X-01, X-02, X-04,
Y-01, Y-02, Y-3 and Y-04". Perform Decline Curve Analysis, DCA
technique in order to estimate decline rate and ultimate recovery for each
well by using both Excel sheet and OFM software and compared with
each other.
The following procedure is implemented to estimate the Initial Decline
Rate (ai), the Initial Rate (gi), which can be used to calculate the future
rate and reserves at any desired time:

1. Plot q vs. time and allocate decline interval to be analyzed.

2. Assume the value of “b” is equal to zero.

3. Calculate the values of (a) and (qi) by using equations for

Exponential Decline.
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aj
_ (Z te 2 In(q) —n Yty ln(qk)> ”
q; = exp (Z ln(qk): bl tk) . (2)

4. Calculate the new values of (q).

5. Calculate the sum of squares of the difference between the actual
data points and the points calculated (g-actual and Q-catculated).

6. Repeat these steps by using different values of “b” in incremental

steps of (0.001) by using equations for Hyperbolic Decline.
1

qli) % ? —n

. S

d; =

t2 =Yt . Dt
q = “ZZ © D) | e ()
X XtkX—p
dx dx

7. For Harmonic Decline equations, when the value of “b” is equal
to (2).

1
qiX———n
Zq—:k R € )

d; =

S B DL LD R ()

ST -IuId
8. Choose the values of (ai), (gi) and “b” which give a minimum
SDmin-
9. Calculate the economic reserves by substituting the calculated
parameters (ai, qi, ge and b) into one of the lasts equations.
Analytical Method

In this section, it presents the decline curve analysis by using Arbs
technique for the wells.
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Well X-01

This well includes one decline periods; the period starts from
2005 until end of 2009 and. (Figure 1) illustrates the production
history for well X-01.

Daily Oil Rate
300

250

200

150

100 ,: v o \me
°® ‘ [V

50 ¢

0 a»
1/1/2001 16/5/2002 28/9/2003 9/2/2005 24/6/2006 6/11/2007 20/3/2009 2/8/2010

Figure 1. Production history for well X-01.
To know the type of decline, we use the technical and graphical method.
The following figures shows the graphical method for this well.

1000
100 L] wza‘g o2 %0esten,
) o o
a
2
o y = 0.0098x - 286.43 | |
10 R?=0.95 |
1

2005 2005 2006 2006 2007 2007 2008 2008 2009 2010
Date

Figure 2. Graphical plot for well X-01 "Semi-log plot between Rate and Time".
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Figure 3. Graphical plot for well X-01 "Linear plot between Rate and Np".
From graphical method the decline type is exponential.
(Figure 4) shows the late period which was selected to perform DCA
technique.
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Figure 4. The late period of production history for well X-01.
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The decline curve analysis was applied on the late period of production
data for well X-01. The results obtained from analysis; it summarizes in

the Table 1.
Type Analyzed
of . b
Period
plot
vs 2005 until
qt end of 0
2010
0.1
0.2
0.3
04
0.5
0.6
0.7
0.8
09
1

Table 1. DCA results for well X-01.

a, Year?

-0.0554

-0.0554

-0.0555

-0.0556

-0.0556

-0.0557

-0.0557

-0.0557

-0.0558

-0.0558

-0.0433

Qi

BPD

100

87.93

87.69

87.45

87.21

86.97

86.72

86.48

86.23

85.97

85.72

e2

1.2021E+04

1.2054E+04

1.2069E+04

1.2086E+04

1.2106E+04

1.2128E+04

1.2143E+04

1.2170E+04

1.2190E+04

1.2203E+04

1.2219E+04

RZ

0.984

0.934

0.884

0.834

0.784

0.734

0.684

0.634

0.584

0.534

0.484

b, (least of error squared)

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Np
remainings

(MMbbl)

0.231

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

The best decline of X-01 is exponential decline, because it has the least
sum of square error, it is about 1.2 E+04. After it had selected type of
decline, it analyzed exponentially in order to predict the production
performance for this well until economic limit.
(Figure 5) illustrates the least sum of square error versus reservoir

constant.
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Decline Type
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Figure 5. Error Analysis for well X-01
Table 2 shows the main results for well X-01.

Table 2. Summary of results for well X-01.

History Forecast
31-3-2009 Until g
Actual
NP, (MMSTB) 0.46 0.231
Rama Method 0.46 0.18

DCA for well X-01 gave the initial rate about 100 bpd, and the decline
rate is -about -0.0554 1/year. The Enhanced Ultimate Recovery, EUR
for this well is 0.231 MMstb.
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¢ RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

y =0.6344x - 0.4285 RAMA Method
R2=0.9999

.25
e

2
g — T
E 15 ﬁ/

1 L —
= |
Fo—
% 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

TIME (Years)

NP*t —Slope —— Linear (NP*t)

Figure 6. Rama Method plot for well X-01.
The ultimate reserve for well X-01 around 0.64 MMSTB and the
remaining about 0.18 MMSTB to the economic rate.
4.2.2. Well X-02
This well includes one decline periods; the period starts from
1991 until end of 2009 and. (Figure 7) illustrates the production
history for well X-02.

Daily Oil Rate

800
700
600 Py
500
400 :‘ ..

°
300 & [ L ,w .\

L o ] N b ar 7 o
20 Fety g QY :
100
0 o

1/1/1985 9/2/1989 20/3/1993 28/4/1997 6/6/2001

Figure 7. Production history for well X-02.
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The Graphical method for this well is illustrated below:

1000
100
g
=) y = 2107.2¢5E-05x
-~ 2 =
& R*=0.855
10
1

1985 1987 1990 1993 1995 1998 2001 2004 2006 2009

Date

Figure 8. Graphical plot for well X-02 "Semi-log plot between Rate and Time".

600
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° y = -0.0604x + 285.69
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NP, MSTB
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Figure 9. Graphical plot for well X-02 "Linear plot between Rate and Np".
From graphical method the decline type is exponential.
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(Figure 10) shows the late period which was selected to perform DCA
technique.

Oil Rate
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Figure 10. The late period of production history for well X-02
The decline curve analysis was applied on the late period of production
data for well X-02. The results obtained from analysis; it summarizes in

the Table 1.
Table 3. DCA results for well X-02.

e i e N B Y T M v
1991 until

qvst 2009 0 | 0.03302 | 306.90 | 5.25E+05 | 0.95 0 1.66
0.1 | 0.03409 | 307.03 | 5.25E+05 | 0.85 | Not least of error squared N/A
0.2 | 0.03522 | 307.20 | 5.25E+05 | 0.8 Not least of error squared N/A
0.3 | 0.03641 | 307.41 | 5.25E+05 | 0.75 | Not least of error squared N/A
0.4 | 0.03769 | 307.67 | 5.25E+05 | 0.7 Not least of error squared N/A
0.5 | 0.03904 | 307.98 | 5.26E+05 | 0.65 | Not least of error squared N/A
0.6 | 0.04049 | 308.34 | 5.26E+05 | 0.6 Not least of error squared N/A
0.7 | 0.04203 | 308.75 | 5.27E+05 | 0.55 | Not least of error squared N/A
0.8 | 0.04368 | 309.23 | 5.28E+05 | 0.5 Not least of error squared N/A
0.9 | 0.04546 | 309.77 | 5.29E+05 | 0.45 | Not least of error squared N/A
1 | 0.04825 | 310.38 | 5.30E+05 | 0.4 | Not least of error squared N/A
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The best decline of X-02 is exponential decline, because it has the least
sum of square error, it is about 5.25 E+05. After it had selected type of
decline, it analyzed exponentially in order to predict the production
performance for this well until economic limit.

(Figure 11) illustrates the least sum of square error versus reservoir
constant.

Decline Type
5.31E+05 1
@
0.9
5.30E+05 ® P
L 0.8
[ ]
5.29E+05 ® e 0.7
[ J
® 0.6
5.28E+05 Py
o
S [ ) 0.5
e en2
5.27E+05
0.4
® RN2
@
5.26E+05 0.3
[ J
® 0.2
5.25E+05 o9
0.1
5.24E+05 0
0 0.2 0.4 0.6 0.8 1

Res. Cons., (b)
Figure 11. Error Analysis for well X-02

Table 4 shows the main results for well X-02.

Table 4. Summary of results for well X-02.

History Forecast
31-3-2009 .
until ge
Actual
NP, (MMSTB) 3.24 1.66
Decline Model Exponential
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DCA for well X-02 gave the initial rate about 306 bpd, and the decline
rate is -about -0.0330 1/year. The Enhanced Ultimate Recovery, EUR
for this well is 1.66 MMstb.

RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

RAMA Method
160
140
y = 4.5299x - 33.409

120 R2=0.998
$ 100
X
m
o 80
>
2
b 60
o
P /

40
20 /
. /|
0.00 5.00 10.00 15.00 20.00 25.00 30.00
TIME (Years)
NP*t Slope Linear (NP*t)

Figure 12. Rama Method plot for well X-02.
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The ultimate reserve for well X-02 around 4.52 MMSTB and the
remaining about 1.28 MMSTB to the economic rate.

Well X-04

This well includes one decline periods; the period starts from 2005 until
end of 2009 and. (Figure 13) illustrates the production history for well
X-04.

Daily Oil Rate
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Figure 13. Production history for well X-04.
The Graphical method for this well is illustrated below:

1000

100
o
o
2

o y = 1E+06e25-04
10 R?=0.3734
1
2005 2007 2010 2013 2015 2018

Date

Figure 14. Graphical plot for well X-04 "Semi-log plot between Rate and Time".
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Figure 15. Graphical plot for well X-04 "Linear plot between Rate and Np*".
From graphical method the decline type is exponential.
(Figure 16) shows the late period which was selected to perform DCA
technique.
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Figurel6. The late period of production history for well X-04.
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The decline curve analysis was applied on the late period of production
data for well X-02. The results obtained from analysis; it summarizes in

the Table 5.
Type Analyzed
of plot Period
2005 utill
qust 2017 0

0.1

0.2

0.3

0.4

05

0.6

0.7

0.8

0.9

Table 5. DCA results for well X-04.

a
Year?

0.07773

0.07870

0.07958

0.08036

0.08100

0.08146

0.08173

0.08176

0.08151

0.08094

0.07879

Qi,

BPD

374.55

370.52

366.27

361.79

357.06

352.05

346.75

341.12

335.17

328.86

322.21

eZ

9.86E+05

9.99E+05

1.01E+06

1.03E+06

1.05E+06

1.08E+06

1.10E+06

1.13E+06

1.17E+06

1.21E+06

1.25E+06

RZ

0.91

0.90

0.88

0.87

0.86

0.85

0.84

0.84

0.83

0.82

0.80

The best decline of X-04 is exponential

the least sum of square error,

limit.

b, (least of error squared)

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Np remainings
(MMbbl)

1.06

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

decline, because it has
it is about 9.86 E+05. After it had
selected type of decline, it analyzed exponentially in order to
predict the production performance for this well until economic

(Figure 16) illustrates the least sum of square error versus reservoir

constant.
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Decline Type
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Figure 17. Error Analysis for well X-04

Table 6 shows the main results for well X-04.

Table 6. Summary of results for well X-04.

History Forecast
31-3-2009
until ge
Actual
NP, (MMSTB) 0.87 1.06
Decline Model Exponential

DCA for well X-04 gave the initial rate about 375 bpd, and the decline
rate is -about -0.077 1/year. The Enhanced Ultimate Recovery, EUR for
this well is 1.06 MMstb.
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RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

RAMA Method

14
7 | |
g 12 y = 1.6136x - 4.3366
g? 10 R2 = (0.9992
8 /
2 6 A L
P r/
o 2

0.00 1.00 200 3.00 400 500 6.00 700 800 9.00
TIME (Years)

NP*t ——Slope —— Linear (NP*t)

Figure 18. Rama Method plot for well X-04.
The ultimate reserve for well X-04 around 1.62 MMSTB and the
remaining about 0.75 MMSTB to the economic rate.
Well Y-01
The decline period that selected to execute DCA technique. (Figure 19)
illustrates the production history for well Y-01.

Daily Oil Rate
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Figure 19: Production history for well Y-01
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The following figures introduce the graphical results for this well.

1000 77
y =-0.0108x + 528.95
R2=0.78
o
100 - 5 S @——
= - = o
a e i : a
- [} l'
o °
10
@
1
2001 2005 2008 2011 2014 2018
Date

Figure 20. Graphical plot for well Y-01 "Semi-log plot between oil rate and time".
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Figure 21. Graphical plot for well Y-01 "Linear plot between oil rate and Np".

The results from the graphical method are exponential decline.
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Figure 22. The late period of production history for well Y-01.
The decline curve analysis was applied on the late period of production
data for well Y-01. The results obtained from analysis; it summarizes in

the Table 7.
Type Analyzed
of plot Period

Vst 2008 until
2013

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Table 7. DCA results for well Y-01.

a,
Year?!

0.05148
0.05079
0.04941
0.04715
0.04379
0.03911
0.03286
0.02488
0.01506
0.00346

0.00689

Qi
BPD

120

94.77

92.96

90.89

88.51

85.81

82.74

79.32

75.54

71.45

67.10

eZ

9.07E+04

9.27E+04

9.53E+04

9.85E+04

1.02E+05

1.08E+05

1.14E+05

1.22E+05

1.32E+05

1.44E+05

1.60E+05

R?
0.92
0.88
0.84
0.79
0.76
0.72
0.68
0.65
0.62
0.59

0.56

b, (least of error squared)

0

Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared

Not least of error squared

Np remainings
(MMobbl)

0.18
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
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The best decline of Y-01 is exponential decline, because it has the least
sum of square error, it is about 9.07E+04. After it had selected type of
decline, it analyzed exponentially in order to predict the production
performance for this well until economic limit.

(Figure 23) illustrates the least sum of square error versus reservoir
constant.

Decline Type
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1.60E+05 e 0.90
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°® 0.60
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o e @ 0.50
8.00E+04 ®e2
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N
6.00E+04 0.30 RA2
4.00E+04 0.20
2.00E+04 0.10
0.00E+00 0.00
0 0.2 0.4 0.6 0.8 1

Res. Cons., (b)
Figure 23. Error Analysis for well Y-01

Table 8 shows the main results for well Y-01.

Table 8. Summary of results for well Y-01.

History Forecast
30-11-2013
Until ge
Actual
NP, (MMSTB) 0.64 0.18
Decline Model Exponential

DCA for well Y-01 gave the initial rate about 132.67 bpd, and the decline
rate is -about -0.0514 1/year. The Enhanced Ultimate Recovery, EUR
for this well is 0.169 MMstb.
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RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

RAMA Method
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Figure 24. Rama Method plot for well Y-01.
The ultimate reserve for well Y-01 around 0.63 MMSTB and the
remaining about 0.15 MMSTB to the economic rate.
Well Y-02
The decline period that selected to execute DCA technique. (Figure
4.25) illustrates the production history for well Y-02.

Daily Oil Rate

700
600
500
400
300
200
100

: L ¢

1/1/1985 24/6/1990 15/12/1995 6/6/2001 27/11/2006 19/5/2012 9/11/2017 2/5/2023

Oil Rate

Time

Figure 25: Production history for well Y-02
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The following figures introduce the graphical results for this well.

1000 :
100
(=) _
& y = -0.0185x + 887.1
aQ R%=0.85
o
10
1
1985 1988 1991 1994 1998 2001 2004

Date

Figure 26. Graphical plot for well Y-02 "Semi-log plot between oil rate and time".
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Figure 27. Graphical plot for well Y-01 "Linear plot between oil rate and Np".

The results from the graphical method is exponential decline.
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Figure 28. The late period of production history for well Y-02.
The decline curve analysis was applied on the late period of production
data for well Y-02. The results obtained from analysis, it summarizes in

the Table 9.

Type Analyzed
of plot Period

et | lesBuntil |
q 2001

0.1

0.2
0.3
0.4
05
0.6
0.7
0.8
0.9
1

Table 9. DCA results for well Y-02.

a,
Year?!

0.01994

0.01946

0.01896
0.01845
0.01793
0.01740
0.01686
0.01631
0.01576
0.01521
0.01466

Qi
BPD

268.00

266.01

264.05
262.12
260.21
258.34
256.50
254.68
252.90
251.14
249.42

eZ

8.07E+05

8.11E+05

8.16E+05
8.20E+05
8.25E+05
8.31E+05
8.36E+05
8.42E+05
8.48E+05
8.55E+05
8.61E+05

RZ
0.93
0.89

0.85
0.81
0.78
0.74
0.71
0.68
0.65
0.62
0.59

b, (least of error
squared)

0

Not least of error squared

Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared
Not least of error squared

Not least of error squared

2004

NP remainings
(MMobbl)

1.28
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

The best decline of Y-02 is exponential decline, because it has the least
sum of square error, it is about 8.07E+05. After it had selected type of
decline, it analyzed exponentially in order to predict the production

performance for this well until economic limit.
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(Figure 29) illustrates the

reservoir constant.

least sum of square error versus

Decline Type
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Figure 29. Error Analysis for well Y-02

Table 4.8 shows the main results for well Y-02.

Table 10. Summary of results for well Y-02.

History Forecast
30-11-2013 .
until ge
Actual
NP, (MMSTB) 1.8 1.28
Decline Model Exponential

DCA for well Y-02 gave the initial rate about 270 bpd, and the decline
rate is -about -0.0194 1/year. The Enhanced Ultimate Recovery, EUR

for this well is 1.28 MMstb.
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RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

y = 2.8942x - 8.6067 RAMA Method
2=
35 R2=0.9898
£30
)
. /\/"\/‘
m
= 20
5% //\/V
=
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

TIME (Years)

NP*t ———Slope —— Linear (NP*t)

Figure 30. Rama Method plot for well Y-02.
The ultimate reserve for well Y-02 around 2.9 MMSTB and the
remaining about 1.10 MMSTB to the economic rate.
Well Y-03
The decline period that selected to execute DCA technique. (Figure 31)
illustrates the production history for well Y-03.
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Figure 31: Production history for well Y-03
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The following figures introduce the graphical results for this well.
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Figure 32. Graphical plot for well Y-03 "Semi-log plot between oil rate and time".
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Figure 33. Graphical plot for well Y-03 "Linear plot between oil rate and Np".
The results from the graphical method are exponential decline.
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Figure 34. The late period of production history for well Y-03.
The decline curve analysis was applied on the late period of production
data for well Y-02. The results obtained from analysis; it summarizes in
the Table 11.

Table 11. DCA results for well Y-03.

e e g e | | bt | W

qust 192%;?" 0 | 0.05426 | 70.08 | 1.13E+05 | 0.90 0 0.20
0.1 | 0.05326 | 67.66 | 1.14E+05 | 0.84 | Not least of error squared N/A
0.2 | 0.05197 | 65.27 | 1.15E+05 | 0.79 | Not least of error squared N/A
0.3 | 0.05038 | 62.94 | 1.16E+05 | 0.75 | Not least of error squared N/A
0.4 | 0.04851 | 60.65 | 1.18E+05 | 0.70 | Not least of error squared N/A
0.5 | 0.04638 | 58.42 | 1.21E+05 | 0.66 | Not least of error squared N/A
0.6 | 0.04400 | 56.26 | 1.23E+05 | 0.63 | Not least of error squared N/A
0.7 | 0.04142 | 54.17 | 1.26E+05 | 0.59 | Not least of error squared N/A
0.8 | 0.03867 | 52.16 | 1.29E+05 | 0.55 | Not least of error squared N/A
0.9 | 0.03580 | 50.22 | 1.32E+05 | 0.52 | Not least of error squared N/A
1 | 0.03488 | 4837 | 1.37E+05 | 0.49 | Not least of error squared N/A
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The best decline of Y-03 is exponential decline, because it has the least
sum of square error, it is about 1.13 E+05. After it had selected type of
decline, it analyzed exponentially in order to predict the production

performance for this well until economic limit.

(Figure 35) illustrates the least sum of square error versus reservoir

constant.
Decline Type
4.00E+05 1.00
3.50E+05 & = . o2
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3.00E+05 s e
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.
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1.50E+05 0.40 ® R"2
1.00E+05

0.20
5.00E+04
0.00E+00 0.00
0.2 0.4 0.6 0.8 1
Res. Cons., (b)
Figure 35. Error Analysis for well Y-03
Table 12 shows the main results for well Y-03.
Table 12. Summary of results for well Y-03.
History Forecast
30-11-2013 .
Until ge
Actual
NP, (MMSTB) 0.5 0.2
Decline Model Exponential
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DCA for well Y-03 gave the initial rate about 70 bpd, and the decline
rate is -about -0.0542 1/year. The Enhanced Ultimate Recovery, EUR
for this well is 0.2 MMstb.

RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduces the decline results for the
Rama Method.

RAMA Method
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=
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2
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0.00 5.00 10.00 15.00 20.00 25.00
TIME (Years)

NP*t ———Slope —— Linear (NP*t)

Figure 36. Rama Method plot for well Y-03.

The ultimate reserve for well Y-03 around 0.80 MMSTB and the
remaining about 0.15 MMSTB to the economic rate.
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Well Y-04
The decline period that selected to execute DCA technique. (Figure 37)
illustrates the production history for well Y-04.
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Figure 37: Production history for well Y-04
The following figures introduce the graphical results for this well.
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Figure 38. Graphical plot for well Y-04 "Semi-log plot between oil rate and time".
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Figure 39. Graphical plot for well Y-04 "Linear plot between oil rate and Np".
The results from the graphical method are exponential decline.
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Figure 40. The late period of production history for well Y-04.
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The decline curve analysis was applied on the late period of production
data for well Y-04. The results obtained from analysis; it summarizes in

the Table 13.

Table 13. DCA results for well Y-04.

Type Analyzed
of plot Period

vst 2004 until
q 2013

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

0.9

a,
Year

0.02839

0.02495

0.02084

0.01597

0.01030

0.00382

0.00342

0.01130

0.01957

0.02796

0.03053

Qi,

BPD

533.03

517.66

500.80

482.34

462.23

440.50

417.30

392.88

367.62

342.02

316.61

eZ

3.57E+06

3.66E+06

3.78E+06

3.93E+06

4.11E+06

4.33E+06

4.60E+06

4.93E+06

5.30E+06

5.73E+06

6.34E+06

RZ

0.96

0.94

091

0.89

0.86

0.84

0.82

0.80

0.78

0.76

0.74

b, (least of error squared)

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Not least of error squared

Np remainings
(MMbbl)

1.29

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

The best decline of Y-04 is exponential decline, because it has the least
sum of square error, it is about 3.6 E+06. After it had selected type of
decline, it analyzed exponentially in order to predict the production

performance for this well until economic limit.
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(Figure 41) illustrates the least sum of square error versus reservoir
constant.

Decline Type
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Figure 41. Error Analysis for well Y-04

Table 14 shows the main results for well Y-04.

Table 14. Summary of results for well Y-04.

History Forecast
30-11-2013 .
Until ge
Actual
NP, (MMSTB) 1.4 1.29
Rama Method 1.4 1.32

DCA for well Y-04 gave the initial rate about 533 bpd, and the decline
rate is -about -0.0249 1/year. The Enhanced Ultimate Recovery, EUR
for this well is 1.29 MMstb.
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RAMA Method

Rama Method was used to determine the ultimate reserve and the decline
parameter. The following figure introduce the decline results for the
Rama Method.

RAMA Method
30
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\

Np*t, (MMSTB*years)

NP*t

Slope —— Linear (NP*t)
Figure 42. Rama Method plot for well Y-04.

The ultimate reserve for well Y-04 around 2.7 MMSTB and the
remaining about 1.32 MMSTB to the economic rate.

OFM Software
In this section, it was used the Oil Field Manager, OFM software to
determine decline rate and initial rate by using the following procedures:
a. The production history for specific wells on Y&L fields was
collected.
b. The production history was insert to OFM in a special format.
c. The decline intervals were selected to perform the decline curve
analysis.
d. Determine production decline curve parameters from OFM by
edit forecasting options.
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Well X-01
(Figure 43) illustrates the production performance for X-01.
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Figure 43. Production performance for well X-01 (OFM Software)

Table 15 shows the main results for well X-01 in OFM software.

Table 15. The main results for well X-01 (OFM Software)

Caset: Oil: 103L1

Historical Regression
Cumulative Production 4629828 thru 04/30/200%

b Value Di{M.n} ail) fi
000|  0.00359 §7.908| 11/222004
Working forecast
EUR 788.72
# b Value Di{M.n} ail) fi te ge() Res.() | EndedBy Reserves Type
1 000|  0.00359 61.891( 123172008 | 0131/2030 24945 313106)  Rate None

From table above, the decline type is exponential decline, the initial rate
equals 97 bpd and the decline rate equals 0.00359 1/monthly.
The remaining reserve for this well is about 0.313 MMstb.
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Well X-02
(Figure 44) illustrates the production performance for X-02.
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Figure 44. Production performance for well X-02 (OFM Software)

Table 16 shows the main results for well X-02 in OFM software.

Table 16. The main results for well X-02 (OFM Software)

Caset: Oil: 10312

Historical Regression
Cumulative Production 3243.14 thru 08/30/2009
b Value Di(M.n) aif) fi
0.00 0.00325 3S5TH | 1H0MeET

Working forecast
EUR 438441
# b Value Oi (W.n.) aif) i te qe () Res. () Ended By Reserves Type
1 0.00 0.00325 152.844| 12/31/2008 | 08/31/2050 30.037)  14B674]  Time None

From table above, the decline type is exponential decline, the initial rate
equals 152 bpd and the decline rate equals 0.00325 1/monthly.
The remaining reserve for this well is about 1.14 MMstb.
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Well X-03
(Figure 45) illustrates the production performance for X-03.
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Figure 45. Production performance for well X-03 (OFM Software)

Table 17 shows the main results for well X-03 in OFM software.

Table 17. The main results for well X-03 (OFM Software)
Cazet: Oil: 10304

Historical Regression

Cumulative Production 862,972 thru 08312017

b Value Di{M.n.) qif) ti
0.00 0.00551 403.461| 1200672005

Working forecast
EUR 1851.07
# b Value Di{M.n.) qif) ti te qe () Res. () Ended By Reserves Type
1 0.00 0.00551 276612 12312013 | 1203172043 37980 1316574]  Time None

From table above, the decline type is exponential decline, the initial rate
equals 276 bpd and the decline rate equals 0.00551 1/monthly.
The remaining reserve for this well is about 0.98 MMstb.
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Well Y-01
(Figure 46) illustrates the production performance for Y-01.
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Figure 46. Production performance for well Y-01 (OFM Software)

Table 18 shows the main results for well Y-01 in OFM software.

Table 18. The main results for well Y-01 (OFM Software)

Case?: Oil: 103N1

Historical Regression

Cumulative Production 213.426 thru 07/31/2017
b Value Di(M.n) gif) fi
0.00 001412 120875 097232008
\Working forecast
EUR 279.315
¥ b Value Di(Mn) aif) fi te q&() Res. () Ended By Reserves Type
1 0.00 001412 101487 | 12312013 | 043072022 24740 165400  Rate None

From table above, the decline type is exponential decline, the initial rate

equals 120 bpd and the decline rate equals 0.01412 1/monthly.

The remaining reserve for this well is about 0.165 MMstb.
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4.3.5. Well Y-02
(Figure 47) illustrates the production performance for Y-02.
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Figure 47. Production performance for well Y-02 (OFM Software)

Table 19 shows the main results for well Y-02 in OFM software.

Table 19. The main results for well Y-02 (OFM Software)

Caszet: Qil: 103N2

Historical Regression

Cumulative Production 1766.63 thru 08/31/2017

b Value Di(M.n) aif) fi
0.00 0.00081 183.868| 07/281991

Working forecast
EUR 261812
¥ b Value Di(M.n.) aif) fi te ae () Res. () Ended By Reserves Type
1 0.00 0.00061 100.000| 1203172013 | 1273172043 80.261 983600  Time None

Iifbm_tabie above, the decline type is exponential decline, the initial rate
equals 184 bpd and the decline rate equals 0.0061 1/monthly.
The remaining reserve for this well is about 0.983 MMstb.
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Well Y-03
(Figure 48) illustrates the production performance for Y-03.
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Figure 48. Production performance for well Y-03 (OFM Software)

Table 20 shows the main results for well Y-03 in OFM software.

Table 20. The main results for well Y-03 (OFM Software)

Caset: Oil: 10303

Historical Regression

Cumulative Production 454.559 thru 03/31/2011

b Value Di(M.n.) gi() ti
0.00 0.00511 T2171| 040261591
Working forecast
EUR 510.276
# b Valug Di(M.n.) qif) ti te qe ) Res. () Ended By Reserves Type
1 0.00 0.00511 10.000| 123172009 | 12/31/2039 1589 50.008 Time Mone

Database Forecast

From table above, the decline type is exponential decline, the initial rate

equals 72 bpd and the decline rate equals 0.00511 1/monthly.
The remaining reserve for this well is about 0.1 MMstb.
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Well Y-04

(Figure 49) illustrates the production performance for Y-04.
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Figure 49. Production performance for well Y-04 (OFM Software)

Table 21 shows the main results for well Y-04 in OFM software.

Table 21. The main results for well Y-04 (OFM Software)

Caset: Oil: 10304

Historical Regression

Cumulative Production 1535.2 thru 08/3172017
b Value Di(M.n.) gif) fi
0.00 0.0073H 641457 | 04/21/2005
Working forecast
EUR 240138
¥ b Value Di(M.n.) qi() i te qel() Res. () Ended By Reserves Type
1 0.00 0.007H 321.484 | 123112013 | 020282043 24858 1234262  Hate None

From table above, the decline type is exponential decline, the initial rate
equals 641 bpd and the decline rate equals 0.00731 1/monthly.

The remaining reserve for this well is about 1.23 MMstb.
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Discussion of Results

Table 22 shows the summary of results in this study.
Table 22: Summary of Results

Well . AnalyFicaI ' OFM s?ftware
NO ql Di Nprem. ql Di Nprem.
bpd llyear MMstb bpd 1lyear MMstb
X-01 100 0.055 0.231 97 0.043 0.31
X-02 306 0.033 1.66 152 0.039 1.14
X-03 375 0.077 1.06 276 0.066 0.98
Y-01 120 0.051 0.18 120 0.170 0.165
Y-02 268 0.019 1.28 184 0.019 0.98
Y-03 70 0.0542 0.2 72 0.061 0.1
Y-04 533 0.028 1.29 641 0.088 1.23

From table above, the remaining reserve obtained from analytical
method for Y field is about 2.64 MMstb for all the four wells and the
remaining for X field is about 2.7 MMstb, and the results are closer to
remaining reserve that gotten from OFM software. Also, the results
obtained from RAMA method is near from the results from the Excel
and OFM.

The next plot introduces the oil production rate for the wells from X
field.

Oil Production for all wells in X Field
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Figure 50. Oil production rate for each well in X field.
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The next plot introduces the oil production rate for the wells from Y
field.

Oil Production for all wells in Y field
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Figure 51. Oil production rate for each well in Y field.
The next plot introduces the produced oil and the remaining for the wells

from the two selected fields.
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Figure 52. The produced and remaining oil for each well in X&N fields.
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From the plot the best wells in productions are well X-02, Y-02 and Y-
04. For both in production and remaining maybe due to the location and
reservoir rock properties. Well Y-01, Y-03 and X-01 they have the
lowest remaining and oil production.

Conclusions

1.

A comparison between the Arps model and OFM Software is
approved that Arps is a widely applicable, very useful and highly
accurate for production decline prediction of daily, monthly and
quarterly basis.

The basic methodology of decline curve analysis involves fitting
an empirical model to the historical data using least squares
techniques. the reserve obtained from this method for X field is
around 2.72 MMSTB and for Y field is around 2.64 MMstb.

The value of reservoir factor (b) is almost equal to zero which
means the drive mechanism of the reservoir is water drive
mechanism.

Based on the analysis of the reservoir parameters, it is clear that
the value of reservoir factor (b) is not affected by the reservoir
parameters. However, these factors affected the oil recovery and
ultimate reserve.

Quick analysis was performed using OFM software in order to
evaluate the results that have been obtained from Arp’s method
and ensure their reliability

Recommendations

1.

It is preferable to evaluate oil reserves with other methods such
as the MBE technique or utilizing the Petrel program to conduct
a reservoir simulation study in order to assure that the results
obtained using conventional analysis techniques “least squares
method” are dependable.

It is recommended to use another decline curve analysis such as
Wc or WOR method.

269



PR 32024 Dt [ pdilad) dand)] ddjeall 3N Adsa

3. The difference in reserve estimation using different types of DCA
needs to be verified and confirmed using representative
simulation modeling.
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Abstract:

This paper discusses the issue of gas flaring in oil & gas industry in the
world generally, and special in Libya. The gas flaring has enormous
negative effects on the climate, human health and environment of
workplace. Libya is one of the top countries in Africa for gas flaring.
According to data from the World Bank's Global Gas Flaring Reduction
Partnership (GGFR), Libya flares billions of cubic meters of natural gas
annually. This not only represents a waste of valuable energy resources
but also contributes to environmental pollution. Gas flaring releases
large amounts of carbon dioxide (CO2) and methane (CH4), both of
which are potent greenhouse gases. This contributes to climate change
and has local environmental impacts, including air pollution and health
issues for nearby communities. This paper also discuss the ways of
reducing gas flaring emissions in oil & gas industry and taking
advantages of commercial products. Moreover, consider this problem
during design any future project. The second highlights discussion will
be about the recent significant increasing in oil & gas production and
exploration activities by National Oil Corporation (NOC). Also the
negative impacts of these activities on the environment and public
health. Finally, we will discuss the effects of training performance
related to the technology developments.

Key words: Libya, gas flaring, environment, public health, oil & gas
industry

1. Introduction

Oil and Gas industry is one of most economical fields that Libya
depends on it to grow and develop all country sectors which are
related to construction, financial affairs, economic affairs,
education system, communication foundation, etc. the recent
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improvements in Oil and Gas industry cause an appearance
many techniques used to produce oil, gas water, petrochemicals,
chemicals, petroleum products, plastic products, and other
materials.

The enormous developments and improvements in Oil and Gas
industry assess to grow the education system in many countries.
These improvements also help to increase the capability and
reliability in oil and gas exploration, drilling and production
methods (Nazari and Musilek, 2023).

Oil and gas industry has huge developments in technology that
use in oil and gas processes, which include separation methods,
treatment systems, dehydration processes, distillation process,
power generation plants. In addition to the improving in oil and
gas processes control communication systems (lulianelli and
Drioli, 2020).

Eventually, technology affects to reach high quality and
considerably pure final products to use or export. Even though,
technology has advantages and disadvantages of using it. The
oil and gas industry operations have effective aspects in
environment and safety. So that all oil and gas processes are
designed to meet all safety regulations and instructions. Also,
the oil and gas industry influence in environment and climate
change all around the world (Blundell and Kokoza, 2022).

In this paper we will highlight the importance of taking all
responsibilities towards environment and all aspects that affect
the climate change and public health in Libya. On the top the
environment pollutes due to hydrocarbons flaring during
processes operations or different cases.

2. Background

Petroleum is a complex mixture of hydrocarbons. It is naturally
occurring in underground earth. It is also called crude oil. It exists in
liquid, gaseous or solid forms. The liquid form of it is crude oil. The
gaseous form is natural gas, whilst bitumen, shale or tar sands and coal
is the solid form. The crude oil has many types (light oil, medium oil,
heavy oil, extra heavy oil and bitumen) it depends on specific gravity
and API gravity (Canadian Centre for Energy Information 2012).
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Crude oil and natural gas are the most subjected in oil and gas industry
operations. The exploration and drilling activities are based on oil and
gas reservoirs. Oil reservoir is the subsurface space which contain or
storage oil in it (trap). To achieve the production operation the drilled oil
well accomplished completely. Then the crude oil is flowing through
well head and X-mass tree assembly, flow lines, manifolds, separation
stages, storage and metering system (Schlumberger, 2006).

During separation processes the associated raw natural gas is separated
from crude oil. Associated raw gas is then goes to next gas treatment
facilities to produce condensate liquid (LPG) products, gas injection or
otherwise via to flare system.

3. Natural & Associated Gas

Natural gas is occurring naturally from gas reservoirs or can be
associated with crude oil during production operation. Natural gas
consists mainly Methane (CH4) and small amount of Ethane (C2H6).
These components are produced as dry gas to facilitate the power
generation network and other quantity goes to export pipeline. The
hydrocarbons of (propane, butane) used for civilians’ usage. Other
hydrocarbons are used to produce Gasoline, Kerosene, diesel fuels and
lubricant oils, etc.

There are many types of natural gas depends on the composition of the
gas and percentage of impurities such as Raw Gas, Dry Gas, Wet Gas,
Condensate Gas, Sour Gas, and Sweet Gas. Natural gas also consists of
amount of impurities which are carbon dioxide, nitrogen, hydrogen
sulfide and water vapor. These impurities must be removed by different
processes techniques to protect processes equipment (dehydration
process, chilling train system, instrument air network, compression
station, delivery and metering system, etc.) plants networks and delivery
pipelines (Mokhatab et al., 2015).

Removing of these impurities leads to improve the quality of final
product to use in many purposes to ensure processes performance,
capability and reliability. Also, the purity of the final product helps to
optimize processes operation, select the appropriate operating
techniques, planning overhauling maintenance, shutdown cases, etc.

4. Flare and Burning Pit System
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The flare and burning pit system is a safety device or system. It is
equipped with the plant processes to blow down the gas feed streams and
discharge all plant processes liquids during normal operation,
maintenance activities, shutdown activities or emergency cases, In
addition to all safety valves, relief valves, and blow down valves are
connected directly to flare and burning pit system (API, 2014).

The flare and burning pit systems consist of flare and burning pit feed
lines, knockout drums, flare tip, pilots and burner assembly, flare stack,
fuel and air lines and ignition control panel.

The flare and burning pit systems are designed to accommodate all
production designed quantity. Moreover, it is essential part of ensuring
safety and environmental responsibility in many industrial setting. Also
operation variables and fluid composition are important for design the
flare and burning pit stack pipes.

5. Gas Flaring Classifications

Gas flaring can be classified into two types

e Routine gas flaring (planned gas flaring):
This gas flaring occurring during planned overhauling maintenance,
routine preventive maintenance, purging activities, depressurized
equipment that includes (vessels, individual process, gas
compressors, pumps, knockout drums) etc. these activities planned in
advance to aware of gas flaring sources (Alsuwailem, 2021).

¢ Non routine gas flaring (unplanned gas flaring):
This type occurs when unplanned or unexpected shutdown of
processes operation. It includes when unexpected depressurization of
plant processes, and emergency depressurization (EDP) or
emergency shutdown (ESD). Moreover, it includes gas flaring during
power failure situation and during a sudden shutdown of receiving
stations (Emekwuru, 2024).

6. Effects of Gas Flaring on Climate & Environment

Gas flares at oil production sites worldwide burns around 140billion
cubic meters of gas in 2023. This gas flaring is typically associated gas
composition. Assuming a typical associated gas composition, a flare
combustion efficiency of 98% and global warning potential for methane
of 28. Each cubic meter of associated gas results about 2.6 kilograms of
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CO2 equivalent emissions (CO2) resulting about 350 million tons of
CO2 equivalent emissions annually. The methane emissions from
inefficiency of flare combustion contribute significantly to global
warning. According to intergovernmental panel on climate change,
methane is over 80 times more powerful than carbon dioxide.

Gases that trap heat in the atmosphere are called greenhouse gases. The
most significant greenhouse gases are water vapor, carbon dioxide,
methane, nitrous oxide and fluorinated gases. These gases allow sunlight
to pass through the atmosphere and warm the Earth's surface. The Earth
then radiates heat back outwards, but greenhouse gases absorb some of
this heat preventing it from escaping into space. This trapped heat warms
the atmosphere and Earth's surface (Sekyi, 2017).

Consequently, the increase in greenhouse gases is causing a variety of
environmental problems. It includes rising sea levels, more frequent and
intense heat-waves, changing in precipitation patterns and ocean
acidification. Additionally, the significant improvement in oil and gas
industry leads to increase the greenhouse gases in emissions, especially
during gas flaring. This led to a rapid increase in global temperature,
resulting in climate change.

Greenhouse gases effects on climate depends on the act of each
greenhouse gas's effect, and this depends on three main factors which
are:

e How abundant are greenhouse gases in the atmosphere?

e How long do greenhouse gases stay in the atmosphere?

e How strongly do greenhouse gases impact the atmosphere?

7. Gas Flaring Reduction Methods

In order to reduce the gas flaring and flaring emissions of
greenhouse gases is to take in consideration the design
processes to take all benefits of gas production especially
the associated raw gas. The gas can liquefied in NGL
recovery plant and produce a pure final products such as
C3+ as condensate exports in liquid state, C5+ gasoline
pumped with oil and C3 pure propane used as cooling
media, in addition to produce C3 and C4 to using them in
heating and cooking.

The dry gas mainly Methane CH4 and some amount of Ethane C2H6
exported to green stream pipeline. Also, it uses to utilize the power
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generation plant. It uses as a fuel gas for industrial or heavy-duty gas
turbines to generate the heat energy and then convert to mechanical
movement and therefore generate the electricity. The produced raw gas
can be used as a drive mechanism by injected it into injection wells to
prevent gas flaring and avoid the black carbon pollutes the environment
and workplace area

8. Influence of Technology on Oil & Gas Industry

The development and improvement in technology effect on oil
and gas industry. It improves the processes performance by
increasing in processes capability and reliability. Now days the
challenge in technology improvements makes some companies
concentrate and take advantages of any investment related to oil
and gas engineering. These companies have improved and grow
their experience in technology to give more accuracy and
intelligent in processes performance. Technology improvements
appearance in  chemical processes technology (dehydration
system, distillation processes, rectification system, etc.), gas
turbines  applications, gas compression techniques, plant
processes control system, well control system, well testing
equipment, water treatment applications. As well as firefighting
systems, safety equipment (smoke detectors, fire detector, heat
detectors, call points, etc.), and fire and gas control panels. In
addition to the comprehensive improvements in software's and
processes  communication  control  system  which include
programmable logic control system (PLC) and distribution
control system (DCS).

9. Gas Production & Gas Flaring Performance

Actually, oil and gas sector exploration and production operation
managed by Libyan National Oil corporation LNOC since 1970.and it
takes all responsibilities to administrate energy technical resources. Also
becomes the first institution that get confidence overcome all
circumstances and different situations all the time It has enormous oil
and gas companies which some of them is national companies and other
divided companies. The LNOC aimed to increase the oil and gas
production to about 2 to 3 Mbbl/D by 2027 also to achieve and succeed
some biggest projects in oil, gas and renewable energy. These companies
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have their own strategy and working policy. Each company also has its
fields. The most major companies are:
e Melittah Oil and Gas. BV. Libya brunch:

Associated gas production amounts in MSCM

Abu- / i 7 - Total

Attifel i associated

field gas
MSCM

Produced gas from gas wells (MSCM)

year Alwafa j Baher alsalam Total produced gas non
field NC41 associated gas

9.879 12.774
10.089
99.977 137.441
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Produced and exported treated gas (MSCM)

Alwafa || Baher || Total Total Total fuel gas
field alsalam [f treated [fexport
NC41 [jgas gas

2018 J4.140 JJ7.036 |1

T I I I I R

e Sirt Oil |[Company:

Ploductlon and flaring quantity
Field Name 35 (S( I:)
Oil BPD  |Jee——— - Gas flaring
30T y3e"q 36 MSCF
associate
0as

35.1 .\IS(I-' /M Average daily

zolton 1§ [} associated gas for flow rate = 1.7
36" MSCEF/D for

flares system

345.0 MSCF /D 100.2 MSCF D
Aljabal 14280 1 348.2 MISCF /M daily due to
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non associated gas operation
reasons

100.0 MSCF /D 7.2 MSCF /D
71 MSCF /M for acidic gases

e Waha oil Company:

Field Name
Faregh field Production and flaring quantity

Net Oil shipping 14089 bbls / D at 130F at gialo 106F

Total gas delivered [ 69.260 MMSCE/D

to 24' pipeline

Gas delivered to 49.744 MMSCE/D at 625 psig at Zuetina 523
Sarir psig

Gas sales to Sarir 51.079MMSCE/D

Gas sales to Sahel 124.454 MMSCE/D
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e Alsarer Oil Company:

Production performance and flaring flow rates

Oil production from A-91 & A-107 = accyual field 55093
and export 41354 bbl/D

O1l production from A-91 = actual 39889 bbl/d and export
about 25808 bbl/d

Oil production from A-107= actual 15204bbl/d and export
about 15556 bbl/d

Gas export = 36.057 MMSCFD. The gas via Sahel .
condensate production =2860 bbld

Flaring flow rate =1.999 MMSCFD at A-91. A-107=0

10. Future Achievements in Oil & Gas in Libya

Oil and gas sector is an important sector that Libyan Country depend on
it to grow and develop all country department. The LNOC is directing
all decisions to the companies in active way. Also, it works with very
important and main international partners Eni, Total, Repsol,
Wintershale to exchange knowledge, training. and community growth.
The future plan of LNOC to increase the oil and gas production to grow
Libyan economy and to take the benefit of this source to build up our
country. Actually, there are an ambiguity and abnormality that influence
towards Libyan community related to environment, country facilities
and citizen income. Libyan citizens do not find and take benefits of oil
and gas products as interrupting in electricity, fuel supplies, road
construction, water supplies, education system, etc.
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The LNOC achievements should improve the capability of petroleum
locations to utilize final products to citizens or export them. The oil and
gas sector developments and exploration very important to lead Libyan
country internationally by increasing the production and compete
between the countries which export oil and gas. Thus, it will provide
brilliant environment, more improvements lead to increase production of
processes, increase in economics affairs.

11. Importance of Training in Oil & Gas Sector in Libya

LNOC provides many courses to qualify and training employees. This
training should be scheduled clearly and accurate to give an employee to
take advantage of it. The improvements in technology make the training
aspects very essential to aware of all possibilities, processes
optimization, design consideration, heat and materials balances, future
plans, system upgrades, etc.

12. Conclusion & Recommendations

e | personally suggest that to treat the flared associated gas especially
at locations which have high quantity of flare flow rate.

e To reach zero flare flow rate, it should be increase the capacity of
some oil and gas processes.

e | recommend to take full analytical results of flared gas to be awarded
of all gas properties, then can be asses to design an appropriate
process or to connect it another location.

o | personally suggest that to increase the capacity of Libyan refineries
especially Alzawia oil refinery, Albreiga oil refinery to provide final
products such fuel, Naphta, oils, kerosene, etc.

e To continuous of doing planned maintenance to increase the
capability and reliability of processes.

e NOC should give more support of experienced employees by training
programs.

e |t essential to make upgrade of any old systems as the improvement
in technology and take all advantages of using it.

e Toincrease the oil and gas production it should take in consideration
of associated gas processes operation optimization. Also improve
produced gas pipeline network.
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The Thermal Impact of Using Heavy Materials Without
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Abstract

This paper aims to analyze the thermal impact of using heavy
materials such as concrete without thermal insulation in hot and
dry climate regions, with an emphasis on a case study in Tripoli,
Libya. An experimental attempt was conducted to measure heat
transfer through walls made of concrete units. In addition, this
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attempt was made to determine the extent of the impact of these
materials on thermal comfort within spaces. The results showed
that wusing heavy materials without insulation leads to a
significant increase in indoor temperatures, and thus negatively
affecting thermal comfort. As a result of the electricity crisis in
Libya and climate change, the study recommends the use of
insulating  materials in  addition to sustainable  cooling
techniques to improve energy efficiency in buildings.

[Keywords]: Arid zone, thermal comfort, thermal insulation, climate
change, Global warming, Libya, heavy building materials.

1. Introduction

As a result of the phenomenon of climate changes and its
impacts such as global warming, the issue of thermal comfort in
buildings has gained significant attention from designers and
construction experts. Hot climate regions, such as Libya, are
among the most affected by these changes, where the use of
heavy materials in construction without thermal insulation can
exacerbate the problem of rising indoor temperatures. This
study aims to analyze the impact of using heavy materials
without thermal insulation on thermal comfort in buildings in
hot climates, with a focus on a case study in Tripoli, Libya.

The studies indicate that the global average temperature has
risen by approximately 0.2°C over the past century and 0.8°C
since the end of the 19th century (Jenkins, 2009). This increases
the importance of understanding how building materials interact
with heat and how to improve building thermal performance.
This study relies on an experimental technique to measure heat
transfer through walls made of concrete units, in addition to
determining the extent of these materials' impact on thermal
comfort within spaces.
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2. Literature Review

2.1. The Impact of Building Materials on Thermal Comfort

Most studies in the same field have shown that the choice of
appropriate building materials plays a crucial role in achieving thermal
comfort within buildings. Smith et al. (2018) indicated that the use of
heavy materials such as concrete without thermal insulation leads to
increased heat absorption, transfer of heat indoors, and subsequently
raising indoor temperatures.

2.2. Thermal Insulation and Its Importance in Hot
Climates

In hot regions, thermal insulation is one of the primary solutions to
reduce heat transfer through walls. According to a study by Brown
(2020), the use of insulating materials such as polystyrene or rock wool
can reduce heat transfer by up to 40%, improving thermal comfort and
reducing energy consumption for cooling.

2.3. The Impact of Wall Orientation on Heat Absorption

A study by Lee (2021) showed that wall orientation plays a significant
role in the amount of heat absorbed. For instance, south- and west-facing
walls absorb more heat compared to east-facing walls due to longer
exposure to direct sunlight.

2.4. Climate Change and Its Impact on the Construction
Sector

An organizational Study declared that climate change exacerbates
problems related to rising temperatures, especially in hot regions.
According to the UKCIP02 report (2002), rising temperatures will lead
to increased demand for cooling systems, increasing energy
consumption, and carbon emissions.
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2.5. The Electricity Crisis in Libya

Libya suffers from persistent Instability in the electrical network. The
power supply cannot meet the increasing energy demand, especially
during summer when the use of cooling systems increases. According to
a study by Al-Tamimi (2017), frequent power outages make it more
difficult to achieve thermal comfort indoors. In addition, he stated that
solutions based on renewable energy and thermal insulation are essential.

2.6. Sustainability and Environmental Preservation

Referring to environmental and climate challenges, sustainability has
become a fundamental element in building design. A study by Givoni
(1994) suggests that the use of sustainable building materials and passive
cooling techniques can reduce energy consumption and preserve the
environment.

3. Methodology

An experiment was conducted in an open area in Tripoli,
Libya, to measure the impact of using heavy materials without
thermal insulation. furthermore, an experimental room with
dimensions of (1600 x 1600 x 1400 mm) was constructed using
concrete units with a thickness of 200 mm. Within the same
context, aluminum windows with dimensions (1230 x 560 mm)
and single glazing were installed on the eastern side of the
room.

Sensors  were installed to measure  temperature  at
various locations inside and outside the room, including
the internal and external surfaces of the walls and
windows. Data was recorded for 24 hours on July 21,
2023, one of the longest days of the year in Libya as
shown in figure (1).
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Figure (1) shows the room and temperature sensors.

4. Results

4.1. Southern wall

As shown in figure (2), the lowest temperature on the
external surface of the southern wall (T9) was recorded at 6
AM, at less than 25°C. After that, the temperature gradually
increased, reaching its peak at 6 PM, recording 35°C.
Subsequently, the temperature dropped sharply from around
34°C to 26.5°C at 9 PM, indicating significant heat exchange
between the interior and exterior.

On the other hand, measurements inside the wall (T1 and T2)
showed similar behavior but gradually decreased temperature
after 9 PM, indicating slower heat exchange. The temperature
on the internal surface of the southern wall (T2) reached around
40°C after 6 PM, indicating thermal discomfort.
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Figure (2) Temperature recorded on the South wall.

4.2. Western wall

As shown in figure (3), temperatures on the western wall were
relatively lower between midnight and 6 AM, and between 9 PM and
midnight. However, the temperature began to rise steadily after 6 AM,
reaching its highest temperature (over 41°C) at 6 PM. After that, the
temperature dropped to around 30°C, which indicated thermal
discomfort.

45

35
30 | Ty

25 —13
20 = T4
15 T10

10 ~

Temp.

th

12 2 6 10 14 18 21 12

Time

Figure (3) Temperature recorded on the West wall.
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4.3. Eastern wall

The eastern wall exhibited slightly different behavior compared to the
southern and western walls. As shown in figure (4), temperatures on the
external surface of the eastern window (T6) and the external surface of
the eastern wall (T7) were almost identical, rising noticeably after 8 AM
to reach around 40°C at 7 PM. On the other hand, the temperature inside
the eastern wall (T8) dropped from around 30°C to less than 29°C after
6 AM, then rose again to around 38°C at 6 PM.
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Figure (4) Temperature recorded on the East wall.
5. Discussion

From the result above, it is clear that overheating is a major problem.
As a result of that adding insulation materials is important to reduce the
heat gain through the building fabrics. In addition, applying cooling
applications to reduce heating inside the space is the second stage to
obtain comfort. The South and the West wall in particular have obtained
more heat than the East wall as can be seen in the above graphs. The
period to overheat is less long in the East wall than others even with a
single glass window installed in the East wall. Thus, the amount of
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insulation materials will be different at different orientations and even
the time of cooling will be different.

The results of this experiment advocated previous studies indicated
that the use of heavy materials without thermal insulation leads to a
significant increase in indoor temperatures. Referring to the electricity
instability in Libya, it becomes essential to rely on sustainable solutions
such as thermal insulation and passive cooling.

6. Conclusion

In conclusion, the study showed that the use of heavy materials
without thermal insulation in hot climate regions leads to a significant
increase in indoor temperatures. Therefore, using insulation materials
and effective cooling techniques is essential to improve thermal comfort
and reduce energy consumption. Libya is one of the arid zone countries
suffering from electricity scarcity, which in turn needs more attention to
provide a stable electrical supply. The use of insulating material and
cooling systems is the optimal demand to solve this issue.

7. Recommendations

1. Use of Insulating Materials Such as polystyrene or rock wool to
reduce heat transfer through walls.

2. Improving windows by utilizing double-glazed or low-emissivity
glass (E-Glass) to reduce heat transfer.

3. Consider wall orientation during design to reduce direct exposure
to sunlight.

4. Use effective cooling systems to improve thermal comfort within
spaces.
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