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Abstract

Computer local area networks LAN are considered very vital in
infrastructures of any organizations. In this paper, practical guide for
helping network specialists has been designed to publish a general
tender document for implementation of wired/wireless LAN of 500
nodes of any organization.
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Abstract

This study addressed the disclosure of costs of environmental
performance and its role in rationalizing the decision. The study
aimed to shed light on the role of industrial companies and their
interest in disclosure of environmental costs and its role in the
process of rationalization of the decision. It is based on the case study
method using the analytical method descriptive, the data were
collected by personal interviews, and survey. The study was limited
to the case of the Zawia Oil Refining Company. The study concluded
that there is no disclosure of environmental costs separately but it is
included within the accounting disclosure. . The study recommends
that disclosure of environmental costs should be disclosed separately
from the accounting disclosure.
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Abstract
Inertization of Cobalt Chloride, a representative of soluble
Cobalt compounds, with five cements pastes based on either ordinary
Portland cement (OPC) or blended Portland cement with granulated
blast furnace slag (GBFS) or metakaolin (MK) was studied. Various
mixes were prepared by using a water/solid ratio (W/S) of 0.28 (by
weight). Two ratios of Co ions (2.0 and3.0% by weight of the solid
binder) were used by adding to the mixing water. Hydration
characteristics of the different cement pastes were investigated via the
examination of chemically combined water content, compressive
strength, X-ray diffraction analysis and thermal analysis (DTA/TGA).
Leaching of Cobalt ions from various hardened cement pastes was
examined. The results showed that Cobalt Chloride retards cement
hydration through the formation of plumbate salt. The obtained
results of leaching showed a high degree of immobilization of Co
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ions in the various cement pastes. Moreover, partial replacement of
Portland cement by MK is more efficient than GBFS.
Keywords:__Inertization, Combined water, Cement hydration,
compressive strength, and Cobalt Chloride
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English Summary

The aim of this study is to perform measurements of chemical and
physical properties which include the determination of pH, electrical
conductivity, total dissolved solids (TDS), and essential chemical
components of water i.e. { calcium, magnesium, sodium, potassium,
bicarbonate, sulfate and chloride” furthermore the measurement of
the concentration heavy metals ‘Fe, Cu, zn, Cd, Pb”, by using
chemical and instrumental methods i.e Gravimetric, titration methods
and also by using instruments such as ‘Spectrophotometery, flame
photometer, flame emission and absorption Spectrophotometery.

The results of the analysis for this study shows that :
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1- Chemical and physical properties of rainwater ware found within
the international standard specification with the exception of two
regions, namely Merghib and Sellen area, for the increasing of
cadmium concentration above the allowed limit, this is mainly due to:

I. some of its compounds which ascended from cement factory in
the form of gases and dust in the Merghib area.

I1. dissolving phosphate fertilizers in the earth in the form of waste
products and these products have the ability to dissolve in the
rainwater before reaching the collecting wells in Sellen area.

2- The number of milliequivalents of calcium was found more than
the milliequivalents of magnesium in rainwater samples, the ratio of
calcium and magnesium are between (40-50%) of the total number
of milliequivalents of the cations in most of the samples, in the same
time bicarbonate, sulfate and chloride represent (>50%,<30%,<45%)
respectively from the total number of milliequivalents of anions for
most of the rainwater samples which where collected in all regions of
study in Khomes city and surroundings.It was found that all the
samples are suitable for drinking axcept two regions i.e Merghib and
Sellen area.
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~0.60m1x0.025m0l/L x61.00g/molx1000ng/ g

HCO, =
10ml
HCO, =91.5mg/L
HCo, = —215MI/L 4 5omeq/L
61.00mg/meq

(ClI7) o jsieh g 50 g5 pais

(o astas ana syleas Mohr Method jase danhal ads gl aaas o5
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D Gl
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Cl-
20ml
Cl" =15mg/L
Cl" =0.423meq/L
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10.50£03.50 | 34.00+23.00 | 02.40+00.00 17.00+02.00 i)
09.00£05.00 | 21.00+09.00 | 02.00+00.50 | 23.50+11.00 | (usedd) &gm
11.00+03.50 | 27.00+12.00 | 06.00+05.00 | 23.00+06.00 pla—x (53l
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Ly pghall U

QUA (.A;Y‘ :‘1 dl "Z

~

B UaeY ol 8 @iyl S hangia oaadl o (4)dsaall e Lan ]

dahie 4 daugie o dad Law (160.0 mg/L ) gl ddhaie & Jai

sl b ligCull Jilaty Zalall Cleldl aues a5 ¢(63.00Mg/L) Guedl)
Ol (g 3aals Lo olinls Lalle Ly zsansall 390l o 5UadY)

. (SO;%) wayr <

Zilaia 3 ang 8 UadY) sl b lpSl) 55 dansial g liy) ol )
b bugall ded ol cila L ((44.50 mg/L) s b Cus gl
Al Els Aliars ¢3) JSA 4 LS (9.0 mg/L)iuadl eadl) ddlia
oo @lie auen o) 2a) Daddlad) daiall dadiie Jd (e Lo zsenal) il
93l oda e pdi jasY)

(Cl7) ., sl <

By aall Glisl) (B 2Kl 55 il 3ad ol O (4 ) sl s
Ll LS ¢ 20.00mMg/L) @lslaall dilaie & coang B UadY) slaa (1
et Clas Baaly dahie lacle Ghlidl paen Gllasgic o o )lE 25
Lvgid) g i) & cud) 5 ((120.5mg/L) ub g Jassiall dad il
o (b e sl A asisall gl Al 8 40 e Adhidl oda b

Ldle Ly zsansall 250all (16) Jsandl 8 33 s0al) il o8 43)lkays ¢ Aakaial
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w‘; (a,h“ pivd

sl 250a) 038 e adi jlasY slae (ge dugpaall Clisel) paes of 2

Baaly due

Joaniall Ul sl cilie & (MO/L) sasg @l 585 Jassie meagy 3(4) 52l
Menlsing (el dilaia (g it (Sl b

) s0,%) | (Hco,) | =
30.00+07.00 11.00+£11.00 | 95.50+40.00 | PN |
42.00+17.00 13.00+09.74 | 103.0+£36.00 sl all
120.5+191.0 44.00+69.00 | 160.0+£85.00 J " r—
20.00+05.00 41.00+£73.00 | 153.0£00.00 | <isbeaadl
44.00+28.00 09.00+07.00 | 93.00+20.00 | 4iaall (u—add)
40.50+04.00 31.00+49.00 | 63.00+£10.00 (ad])
37.00+23.00 13.00£09.00 | 72.50+26.00 | (pusadd) (3 g
41.00+£22.00 37.00£32.00 | 72.00£14.00 | ale—x &

4 L il _al iad)
: (Cu &Pb) el ay Tty ul sl

Legd Ledlsin) axe Fungnall Cilisall paen (& Cyeainl) (08 Jalas il <yl
cdaa dae cliial
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Ay gl U

:(Fe) Al

(10.009-0.030mg/L) ¢ Lo JUady! slaa (b waall 55 Jassia sl

b oclad 3 bl Ll clglasl) dihie 8 dagiall da8 ol caag S

ler samall 25080 G ai Agyiall Gl gaen ¢ Gusedl) (5ou dakaie
(WHO) Zoallall daall dadaial Gk Copill olia & auaall 5850

D(Zn)  (dBY) o )\ Al

Zihie i el slie cilie b pa)lall 55 Bgial seld el cilad
p353s (oo Al il A el Jaes ol Lty ¢(0.083mg/L) Aiaall (et

: (Cd)  ay sl <)

0.0005-0.0125mg/L) s JUasll slie b asaedll 585 Lo sie =l
Lugiall dad Sdf Ll Gyl dilaia 8 dangiall Gad el cilad Cun (
Aall eedl) dalaie b culSs

Y ol (e gyl i) (e %28 of Al o3 A (e Jaagl

I Ldle Lo zsand) uladlly laalsall 3g0n aganlSl) 5S35 g gaas
oo $4 st bl ST e Cplang iyl lidaia 303 Cus ¢ pladg aly
sans 0bsd ) el dakiay jUael) slie 8 asmealSl) gl B )
lerand Ui UaeY) Joshus ol Citan) pias (e s laiall cublaill 5 L
AlSie a2 ) asmd Cplus Aalaie b oaclin) Wl ) mhud e
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sTaX

dae)y Akhaie Wylicls 35l o)) 3aaud) Jlanind ) Zdlis) ccillis dha Lo
¢ lenend U3 Uaadl e b s Laa gimms 0lasd Y (6332 Las

Loaaiall lael) sle cilie b (MG/L) ALEN peabiall 3:€035 daigia mag 3(5)dsaal

lgualsing Gaedl) dakie (he Adbide cSUI

(Cd) (zn) (Fe) A i) I
0.0125£0.0005 Nil 0.0277+0.0067 |  d—all
0.0022+ 0.0022 | 0.0127+0.0115 | 0.0215:0.0034 | sL—ssal
0.0080£0.0021 | 0.0287£0.0305 | 0.0252£0.0140 | (sl w
0.0027:0.0005 | 0.0087+0.0062 | 0.0305:0.0130 | «isla sl
0.0005:0.0010 | 0.0835£0.0941 | 0.0262+0.0196 | &issall uadl
0.0007£0.0009 | 0.0322:0.0360 | 0.0152:0.0179 | ~u—aall
0.00120.0015 | 0.0287+0.0301 | 0.0092£0.0106 | (sl Gsus

0.0015:0.0010 | 0.02070.0150 | 0.0267:0.0046 |  ala—< (suls
— g Ly
= Gluagll

& smmsally 3Bl 13 g yaal) Baliall Ciline b A gsusll Cilgall s —1

e‘)l.g_o.aj‘ IR e\d;lw\ Byg pia

e elme Yy Leie 3alay s s Laladial

Mgl B slall oyt piah A Ayhay Liling jUaeY) olae Ul dglea =2

&9
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ol e SV Gale U pal dalla el Uaed) sl Dliadl -3
ledaty Lgialles 22 plll Lgaladiinly Leie salaw¥) (Sans ¢ (©)lls dansllS

aulidl @yl gasly
Akl Gty gl citan) ailae 3S 8 @lehal) (e waall Sasl -4

Ao B adY) she clisKe 35 pail Aardieal GlBlally ol g 1(6)dsaal

—: (Mg/L) sans
(MQ/L) Sasgs culig€all 3uS)5 juadi (yuilsh ] Ol I
T DS_W(g)xlOG WY gsaae | 1
e Vv (ml) ERE R
T.D.S
|
SO 2 — BasSO,(mg)0.41157 <1000 byl ol | 2
4 - = =
I -
- (50,)
|
HCO??}éI(mI)xM(moIIL)xf.Wt(gImoI)xlOO({mg/g) e Al 3
3 . (MY i S A
PRTMILN|
e .l
CI7_AXOd(mI)><A|(}h/‘|%(mollL)><f.\l\lt(g/mol)><100((mg/g) 20)5i<0) s 4
a RGD 1)
Sample
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V (mhx M (mol/L)x f Wt(g/molx100Qmg/ g) — =
T H As Caco3: T EDTANay -
V (m) (TH)
Sample
e
VY =
g L0 M (o< 1o/ moD<100dma/e) | eva
S>m/pls(m I) (Mg+2)
e
Vx M (mol/L)x f Wt(g/mol)x100Qmg/g) e splS) O
Ca+2 — Ca EDTANay >
V (ml) (Ca™)
Sample
—

SLal b Aaniadll HlaaY! slae cilie b (PH) imsynell 0ol 35 gu 2(7) Jsaad
eaalymg el A dia (e dabide

v ] | |

6.90 6.93 7.30 7.05

7.07 7.29 7.00 6.83

6.99 6.91 6.98 7.36

7.01 7.18 7.26 7.40 &ijglaal)
7.13 7.40 6.97 7.00 Adgaall (uadl)
7.00 7.08 7.00 7.04 il
7.05 7.10 6.96 7.31 uadd) (3 g
7.27 6.95 6.83 7.40 ala< (53l

91 Copyright © STJ 2016 gzt wlall 3phm

2016 .l pslell At




Science and Technology

Journal

dpidlg (.,L-J\ i

sTta X

SL 8 Al jUaeY) olae cilie 3 (US/om)aileSl) dbiagall cow 1(8) Jsaal)
Ngalpaay puedll Aikaie (e dilide

\") n 1} I
= =

300 500 300 300
500 300 500 300
400 300 400 1800
700 400 500 400 Clglaad)
300 300 300 500 Agaall (uadd)
300 600 300 300 PPN
300 300 300 200 uradd) (8 gmu
300 300 600 300 alat (g3l

Sl b Reaaidl Yl slae cilie 8 (MG/L)ASIN A3 585 e 2(9) Jsad)
Aealsns Gaedll 2ahaie (g dibida

v ] Il |

169 272 180 182

307 156 270 191

264 149 260 1213

459 242 279 253 Glgaal)

213 208 173 278 Adgaall (uadl)
172 314 142 180 il

189 214 230 98.00 el (G gmu

181 195 320 201 ala< (53l
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Aaliie Sl 8 dreatiall jUaal) ol e 8 asnndl ol 55 cpw 1(10)Jsaad
Neaalsing Guedll i daie o

v i III I I Ll

meq /L mg /L meq /L mg /L meq/L | mg/L meq/L | mg/L J 5=SA

00.60 12.00 02.40 48.00 01.00 20.00 01.00 20.00  JEN |
02.00 40.00 01.60 32.00 02.00 40.00 01.40 28.00 slial)
02.40 48.00 02.00 20.00 02.00 40.00 03.40 68.00 T —"
02.40 48.00 02.00 40.00 02.20 44.00 02.20 44.00 Glglaad)
00.80 16.00 01.00 20.00 01.00 20.00 00.90 18.00 ol

PR
00.80 | 16.00 § 00.80 | 16.00 § 00.80 | 16.00 § 01.00 | 20.00 sl
01.00 | 20.00 § 01.40 | 28.00 § 01.80 | 36.00 § 00.50 | 10.00 By

el
01.00 | 20.00 { 01.00 | 20.00 § 01.60 | 32.00 § 01.00 | 20.00 § alas sols

SLl (6 Faanid) kel sl cilie b apwield) gal 585 gew 2 (11)dsad
Aealsany (eadll didaie o Aali3a

v I .I‘ i I )

meq / L mg /L meq / L mg /L meq /L mg /L meq /L mg /L Sl
aatall

00.40 04.80 00.60 07.20 00.30 03.60 00.20 02.40 8 yal)
00.90 10.80 Nil Nil 00.40 04.80 00.30 03.60 sliall
00.20 02.40 00.40 04.80 00.40 04.80 05.00 60.00 ot ——
00.40 04.80 00.30 03.60 00.30 03.60 00.20 02.40 Giglaal)
00.10 01.20 00.20 02.40 00.20 02.40 00.30 03.60 ouadl)

Lyl
00.20 | 02.40 | 00.20 | 02.40 § 00.20 | 02.40 § 00.20 | 02.40 || Ca—asd
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00.20 02.40 00.20 02.40 00.20 02.40 00.10 01.20 ™
uadl)
00.40 04.80 00.60 07.20 01.00 12.00 Nil Nil alas (sals I
= = =
Aabie oLl 8 Feasidl el ol cilie b agaseall God S5 cw 1(12)dsaal
\Y; 1} ] I ] | ] L) )
meq /L mg /L meq/L | mg/L § meq/L | mg/L § meq/L | mg/L SeSAl
Aakaial)
= =i e
0.543 12.50 0.521 12.00 § 0.780 18.00 §| 0.847 19.50 Gl
01.08 25.00 0.434 10.00 § 01.21 28.00 § 00.82 19.00 slisal)
0.586 13.50 0.434 10.00 § 0.956 | 22.00 10.43 | 240.0 JaT
03.31 76.00 0.434 10.00 § 0.608 14.00 § 0.739 17.00 Glglaad)
01.73 40.00 0.960 | 22.00 § 0.739 17.00 | 02.43 | 56.00 f diaall suadd)
01.08 25.00 03.00 | 69.00 § 0.782 18.00 § 01.16 | 26.60 Cimadl)
0.920 21.00 01.44 | 33.00 | 0.739 17.00 § 0.543 12.50 el (8w
0.608 14.00 01.06 | 24.50 § 01.86 | 43.00 § 01.21 28.00 alas (g3l

abide oSLal & daaniall HLladY) sl cilie b asmlisal) ol 35 guw 1(13) ekl

v n ] L) 8,
meq/L | mg/L § meg/L | mg/L § meq/L | mg/L J§ meq/L | mg/L SeSAl
)
0.631 24.60 § 0.128 | 05.00 § 0.363 14.00 § 0.257 10.00 G all
0.200 | 08.00 § 0.087 | 03.40 § 0.220 | 08.60 § 0.120 | 04.70 slisal)
0.170 | 06.70 § 0.143 | 05.60 § 0.151 05.90 § 0.293 11.43 T —"
0.102 | 04.00 § 0.294 11.50 § 0.448 17.50 § 0.120 | 04.70 @iglaal)
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0.130 | 05.00 § 0.546 | 21.30 § 0.364 14.20 § 0.418 16.30 J| 4usall Guadd)

0.307 12.00 § 0.371 14.50 §| 0.188 | 07.30 § 0.199 | 07.80 Qumadl)

0.410 | 16.00 | 0.146 | 05.70 § 0.243 | 09.50 § 0.124 | 04.83 | Caedl) s

0.307 12.00 § 0.163 | 06.40 § 0.255 10.00 § 0.380 15.00 plas (g3l

Aabide KLl 8 Aneaidl) HUadY) slie e b s Sl Ol 585 e 1(14)dsaal

v n I | Linl) 3

meq/L | mg/L § meq/L mg /L meq/L | mg/L § meq/L | mg/L

01.25 | 76.00 § 02.50 153.0 §| 01.00 | 61.00 §f 01.50 | 92.00

02.50 153.0 § 01.25 76.00 01.75 107.0 § 01.25 76.00 slial)

02.75 168.0 § 01.25 76.00 02.00 122.0 § 04.50 275.0 paT v

02.50 153.0 § 02.50 153.0 § 02.50 153.0 § 02.50 153.0 Glglaad)

01.87 114.0 § 01.75 107.0 § 01.25 | 76.00 | 01.25 | 76.00 J disall il

01.00 61.00 §| 01.00 61.00 00.87 | 53.00 § 01.25 76.00 (u—adl)

01.25 76.00 §| 01.00 61.00 01.75 107.0 | 0.750 | 46.00 | Cumedd) Egm

01.50 | 91.50 § 01.00 | 61.00 § 01.00 | 61.00 § 01.25 | 76.00 alas (g3l
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sTta X

Aabae SLal b deaniall jUaeY ol cilie 8 bl gl 55 cuw 1(15)dsaad

v I III I I Ll
| meq/L | mg/L §meq/L | mg/L f meq/L | MI/L N meq/L | mg/L
! :
0.208 | 10.00 § 0.016 | 0.800 § 0.560 | 27.00 | 0.125 | 06.00
0.513 | 24.60 § 0.019 | 0.940 § 0.250 | 12.00 | 0.310 | 15.00
0.015 | 0730 § 0.020 | 0.970 § 0.625 | 30.00 | 03.04 | 146.0
03.12 | 150.0 § 0.018 | 0.900 § 0.018 | 00.90 | 0.236 | 11.00 lsbaall
0.159 | 07.70 § 0.060 | 03.00 § 0.104 | 05.00 | 0395 | 19.00 | duad) ey
0.187 | 09.00 § 02.18 | 105.0 § 0.138 | 06.70 | 0.076 | 03.70 e
0291 | 14.00 § 0.250 | 12.00 § 0.520 | 25.00 | 0.042 | 02.00 | oueit) Gsu
0.222 | 10.60 § 0.576 | 28.00 | 01.75 | 84.00 | 0.527 | 25.00 Alas (51l
! A l i

e Ailiia (Ul 8 Anaaiall HUadY) sl cilie 3 ayglQl (gl 35 gy 2(16)dsaad

v i ll I | Lall 3,
meq /L mg /L meq /L mg /L meq /L mg /L meq /L mg /L || SeSAY
PN
A
0.705 25.00 § 01.12 | 40.00 § 0.846 30.00 § 0.705 | 25.00 B all
01.12 | 40.00 § 0.705 | 25.00 }f 01.83 65.00 )| 01.05 | 37.50 sliall
0.564 20.00 0.705 25.00 0.846 30.00 11.49 407.0 Sl
0.564 | 20.00 § 0.423 15.00 | 0.775 27.50 J| 0.493 17.50 lglaall
0.705 25.00 } 0.846 30.00 §| 0.987 35.00 )| 02.39 | 85.00 | Acsall suadd)
01.19 | 42.50 § 01.19 | 42.00 } 0.987 35.00 | 01.19 | 42.50 Guadd)
0.987 | 35.00 §| 01.97 | 70.00 }f 0.705 25.00 §| 0.493 17.50 || Gumeddl Gy
0.564 20.00 01.26 45.00 01.97 70.00 0.846 30.00 plas (g3l
L L
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Sl 8 Aaaniall Gl olae cilie & (MO/L) Gelail) sl 55 o 3(17) Jsaad

\Y; 1} I

Nil Nil Nil Nil b palf
Nil Nil Nil Nil sl Sualf
Nil Nil 0.010 Nil O
Nil Nil Nil Nil clgloaal)
Nil Nil Nil Nil Jaal) (uadll
Nil Nil Nil Nil el
Nil Nil Nil Nil usadll (3 g
Nil Nil Nil Nil plat 5y

S 8 Al Ll ol cilie A(MG/L)pabal sl 585 Gan 1(18) Jsaad)

1\ 1l 1} |
X

0.001 0.001 0.001 0.001
Nil Nil Nil Nil

0.001 0.001 0.001 0.006
Nil Nil Nil Nil Sifglaad)
Nil 0.001 0.002 0.001 Aiaal) Guadl)
Nil Nil Nil 0.001 (]
Nil Nil Nil Nil sl (3 g
Nil Nil Nil Nil alag (galy
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Sl deaniall UaeYl olie cilie & (ME/L) wasd) ol 55 Gy 3(19)Jsad)

v m I I Ll 3,
dghial)

0.018 0.029 0.031 0.033 by )
0.020 0.022 0.026 0.018 sl isal)
0.022 0.017 0.046 0.016 s
0.042 0.023 0.016 0.041 clslaall
0.027 0.053 0.007 0.018 Lgaal) Guadd)
0.035 Nil Nil 0.026 el

Nil Nil 0.018 0.019 sl (3 guu
0.033 0.022 0.027 0.025 pla< (sl

& Ll Yl sl clie & (ML) gaylal Osd 35 gew 3(20) Jsaad

Jeaalsazmy Guedl) didaia (e Aibiaa SSU

v 1l 1} |
- —

Nil Nil Nil Nil
0.012 0.011 Nil 0.028

Nil 0.069 0.011 0.035
0.010 0.015 0.010 Nil Sfglaall
0.198 Nil 0.123 0.013 Aiaal) Guadl)
0.044 Nil 0.078 0.007 (il
0.067 0.010 Nil 0.038 EPIVEC (I Y
0.025 Nil 0.036 0.022 alag (53l
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G el HUadY) slae wlie b (MG/L) aned Osf 3€5 caw 3(21) Jsaad
Jeealgias el dadaie (e dabide SL

v | I ] I Lial) b
dghial)
]
0.012 0.013 0.012 0.013 iyl
0.005 0.003 0.001 Nil el isal)
0.008 0.010 0.009 0.005 o
0.003 0.003 0.002 0.003 sl
0.002 Nil Nil Nil Lyaall uadl)
0.002 Nil 0.001 Nil el
0.003 0.002 Nil Nil il st
0.002 0.002 0.002 Nil pla< (sl

& sl @l Aaa e (Mg/L) AN sl 2S5 ew :(22) Galdl
Llenlping el Atk s Ailide G SUal (B A raaiall L LadY) slie Clie

v n I | Lal) o3,
X e
50 150 65 60 Bl
145 80 120 85 el—isall
130 70 120 420 o
140 115 125 120 Eilglaal)
45 60 60 60 Agaall (uadl)
50 50 50 60 il
60 80 100 30 ousadl) (8 g
70 80 130 50 al< (s3lg
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QUJ@SV\JQU)&S\SS\ QAJUnAy\ ole ile SHiae g (2) Jsal
L glaally cplis ikl 8 (meq/L)— 4ie | jma

0 3.18 6.37 9.56 12.75 15.94 19.12
T r r T T B e T

o
o
o

T <l glaat)

3.1 4.13 5.16 6.2
e e e T

Caﬁono cal? @ Mg™? O Na* . K

Anion @ HCOz () so,2 () cr
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il i) g i IS e UneY) ol cilise (g gina s (3) Jsal
-U"A-“J FRTEA| unm.“ ‘.,.ula.u & (meq/L)— 4= l_).uu

0 0.67 1.34 2.02 269 3.37 4.04
e e o o v R R SR M s s U S pomn o e F e

0 0.42 0.84 1.27 1.7 2.12 2.5
T et T B — | T T T T—T—T——T—x

0 . 1.45 2.18 2.91 3.64 4.37
AT I e e e e e e e et v e T

cation() ca” Q) Mg () Na' . K

Anion @ Heos () so.” () cr
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g 5 i gilSH (e U slae Cilise (5 gine riia g 2(4) JSE
A8y uedll (3 g ke L (meq/L)— 4ic | s
0 0.42 0.64

0.21 0.85 1.07 1.28
S T e T \ T

T ouaddl 39

0 049 0.99 1.49 1.98 248 2.98
e T T B T

Tplas g3y

T0 plas 5309

I plasS 5305

TV plas 531y

cation() ca”? @ M O Na* @ x°

Anion @ Heos () so.* () cr
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Aplaill Gaul) ¢(1994) laal) caridlue copalhy (Gl ¢gabasd) [1]
Aahall ¢(Hlai (uis)lE Aaala @jlaal ¢ oill sl Jaasll dileadl
291-260 « V)

e (35l ¢(1990) lay) sasms Gullly tm ill dalall Ljadll 25l [2]
Aapadll Luldll Glealgall (il &l jaafic pdll slae lials

Ll cylaa) (oKl ) saadl e sl €(2002) Ose dessl aeal [3]
18561 cdanll dalal)

GO daslac Ldall oluall gl "(2001)sall de Clasl ne deal [4]
3632 « A1 Aaadall caajsilly pill duyall il

gy o puedll dilia el Yl ) ¢(2005) e deme S [5]
(C2000-1984 sl 2yl Jalgall Gilsiy iy duudall ikl
IV RIS ¢ el Amals ¢ Bypdia pe Ldbaall B deale dagkl
o psanall ¢ aglall

~43 Ggalall ol bl ddat Laslei€s ¢(2002) m8 e Ldl o [6]
.100
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Abstract

In this research, a virtual local area network LAN has been simulated
by using VMware Workstation. Wireshark has been utilized to
analyze the simulated network & its protocols such as HTTP/SMB2.

Keywords: Wireshark, VMware Workstation, Internet Protocol version 4
IPv4. Hypertext Transfer Protocol HTTP, Server Message Block (SMB)
Protocol Versions 2 SMB2, ARP Address Resolution Protocol, ICMP
Internet Control Message Protocolc TCP/IP  Transmission Control
Protocol/Internet Protocol, LAN Local Area Network.
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192.168.116.10  akiall 4ilsic s Wireshark-PC .1
192.168.116.20  ahid) ailyies PC-1 2
192.168.116.30  ikidl ailyie; PC-2 3
el A le Ny g0 e LY eha) o Sl LSl 2ay
LS Wireshark a3all jul Jlexiul 4030 02l HTTP/SMB2 (paaial))
1 JSAL e

M The Wireshark Network Analyzer [Wireshark 1.12.4 (v1.12.4-0-gb4861da from master-1.12)] [E=RESE

Eile Edit View Go (Capture Analyze Statistics Te\ephon! Tools [Internals Help
Cosm s B0 RT| Qe TL e e n @Bmsx »

Filter: Expression... Clear Apply Save

The World's Most Popular Network Protocol Analyzer

_—
WI RES HARK Version 1.12.4 (v1.12.4-0-gb4861da from master-1.12)
T I

. Interface List = Open We
"-@-" Live fist of the capture interfaces Open 2 previously captured file Vasit tf | =
{counts incoming packsts)
Open Recent: - 1]
£ se
4 Start iS4
The U
o Choose ene or mare inmerfaces to capture from, then Start ® Samp|e Ca ptu res
2] Bluetooth Network Connection B A rich assortrnent of sxample capture files on the wiki @ Sec
E‘ Local Area Connection B Werk

@ Capture Options

" Start = capture with detsiled options

I
e - o 4 o) B

Wireshark gzaliyl axaiwall 4galy 1 J<S

& A Al 8 55eal) o clild) A5k dlee aladiuly HLaaY) din
el e Jgdall L) 1aa (8 25 dus HOSt Casadll jlea e LSl
Gob oe PC-2 jlea 8 4S5 clild) e sasasall clilall sy PC-1]
Gl Hladly PC-1 Slea Aalal) Al e Jsaal 235 VMware Tools
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Rl o o3 S i JsSll B s Ld A el Jdad e
o Jsaall Network suls ye Jsaall asti PC=1 Slea (35 apall 5ol
osall Gile e Jiaadl agi & PC-2 e sasmgad) S5l clild)

4,3,2 JISEY) 8 mange LS lpuagms agiiy psmall aal lidsy 350

‘
LV T
1

M "oxal A Connection: Wireshark L124 fv1124-0-gbdS61da from masier-112)]

8 e £t Yeu Go Cpuwe Aralpe Qo Tephony Took temals Hep

eodmz B aev072EHAQan #08% B

¢ || e o2 [Jepsin. Gar 2 e =
} )
| e Source Destination Drotocol Length Info .
BT, < S S UL G X G| \w
BT s — — 71 1 e R
opew  RCT Wz ST 10(Read Reouest LenZBo OB FTe
ummO Rk 9m eSS
! = Deset
) & Hydrengeas
0.744951000 PC-1 P2 B2 166 Close Request File: Public\Picturessa & Kodla
A = Lighthouse
oLy IO, 5 G —— = S ———— A - 9T MU
15'—’ g
£ s
Cmwmm R R Mmoo
Chgweww el ey 9w 166Cloe feqst rile pTCPCUEIE
RS o e e AR R s v |
i, = = 5 W )
@:z Frame 104: 166 bytes on wire (1328 bits), 166 bytes captured (1328 bits) on interface 0 « [ oum Date taken: 3/14/2008 153 PM
@ ethernet II, Src: 192.168.116.20 (00:0c:29:4c:eb:3e), Dst: 192.168.116.30 (00:0c:29:f5:fa:a3)
@ Internet Protocol Version 6, Src: PC-1 (fe80::dSe7:b348:a8b9:bd54), Dst: PC-2 (fe80::1072:509d:6ded:748) z
' | @ Transmission Control Protocol, Src Port: 49175 (49175), Dst Port: 445 (445), Seq: 3874, Ack: 72005, Len: 92 3
L |E NetBI0S Session Service
[HEET) (Server Message Block Protocol version 2)
| W Vo

10 ¥ Fie Gl Templ.. Packets 153- Displyed: 5 (217%) -rogped:0 0% P Defaut
- T

SMB2 JSs5 0 plaal Ay .2 U6
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h *local Area Connection [Wieshark 1124 fv1.124-4861da from maste-L12)]

s
]
G fi Yoo o g drie St Teghy Tt bt 4
eedng iy aesafsEFacan §88% 8 S
r = = _ S |
91 fiter smb HE‘PW Gl gy Save Mﬂnvt&@"‘ « Public » Publc..» v 0,” Search Publc Pictues P
e Soue Destneton Pt Legth o ™ T
[y Onnge v Z0pen  Icudeinfbrayy  Bum » =R | ﬂ
(3740500 pc-2 -1 980 48 Neguti T : w—
i Favites = Name Date modried
B Deitep | Smpeicures SRS 4N
1 Downloads
£ Recent Places
A Lbraries
:;‘Du(ummts 1
J Music
& Pidures
theos
‘ ‘ 18 Computer
Hle 5 [ TP B !
& e 10 28 bytes on wire (1984 bits), 248 bytes captured (1984 bits) on interface 0 Sample Picures Detemodfi: LIS L4 PM
@ Ethernet 11, Src: 192.168,116.30 (00:0c:20:f5:fa;a3), Dst: 192.168.116.20 (00:0c:29:4c:ebi3e u Flefolder
@ Internet Protocol Version 6, Src: PC-2 (Fe80::1072:509d:6ded:748), Dst: PC-1 (fed0::d5e7:h3d

@ Transwission Control Protocol, Src Port: 445 (445), Dst Port: 49207 (49207), Seq: 1, Ack: 109, e
 Net8105 Session Service
1 B2 (Server Message Block Protocol version 2)

<

g~
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- Address: | eB0zd5e7:b346:aBb%bd54 m
1q from Local Area Connection - Wireshark 1124 (v1.124-0-gb4851da from master-L12]]

View Go Capture Andlyze Statistics Telephony Tooks Intemals Help
(g sexg aes978 B Qaan #EB%@
B&prm‘on_cm;n;sﬂe

=

Source  Destination Protocol Info
PC-1  PC-2 B2 Close Request File: Public\Pictures\Sample Pictures\Penguins. jpg

g

1397: 166 bytes on wire (1328 bits), 166 bytes captured (1328 bits) on interface 0
1et II, Src: 192.168.116.20 (00:0c:29:4c:eb:3e), Dst: 192.168.116.30 (00:0(:29:f5:fa:a3)

1et Protocol Version 6, Src: PC-1 (fe80::dSe7:b348:a8b9:bd54), Dst: PC-2 (fe80::1072:509d:6d

rission control Protocol, Src Port: 49175 (49175), Dst Port: 445 (445), Seq: 20797, Ack: 1489814, Len: 92
)5 Session Service

‘server Message Block protocol version 2)

m, )

1l Area Connection: <live capturein prog... ' Packets: 1831 - Displayed: 282 (1545%) Profile: Default

o8 8

= Penguins - Windows Photo Viewer e X

File

v Pnt v Emal Bum ¥ Open ¥ 8

s ¢ pugm o ¢ X

PC-2 e aSnsall Glilal (he 8ygea (iaye 4 JSE

(= Aesana Jlaal SMB2 JoSsigpll ashy dum ¢4,3,2 JISSY1 4 Gos
sasasall als¥) s2a Laadlis AS,Liall Adars yelgY) o3 il Cum alsY)
OSais b st daaia dage ol U G Info speall 6 odsla) e
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Comments Summary
Show address resolution
Protocol Herarchy
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Time Source  Destina
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pression.. Clear Apply Save
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Sametime i :
1CP StreamGraph il il
& Frane 1460: 202 bytes on wir  UDP Mt tesms 0 M. on fnterface 0 0000
@ Ethernet 11, Src: 192,681 Tt 0 RN (00:0c:29:4c:¢b:3¢) gg%g
 Internet protocol version 6, 0 K5 ©-1 (fe80::d5e7:b348:a8b9:bd54) 030
i Transwission Control Protoco [P Statstics b= % 5), Seq: 1490398, Ack: 21329, Len: 128 0040
 NetaIos session Service BOOTP-DHCP.. sl 0050
i B2 (Server Message Block Prutucur version ¢) 0 sme2.. gg?g
0080
0090
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00b0
00c0
U )
) \FARLS\AppData)Local Temp\... | Packets: 015  Displayed: 282 (14.0%) - Dropped: 0 (00%) Profile: Default
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4 Wireshark: SMB2 SRT Statis{' = |.. leeau| (S | S|
e

[ Create Stat ] [ CTancel ]

SMB2 JsS535 5 Jlials sl e s .6 JSS

Y (e daially SMB2 J5Sig pall A 5 ilnd) Jlgal) aiye
idee 8w A el @libanyl (hayes asiiw Cua create  stat
7 JSal b LS jLaay)

M SMB2 Service Response Time statistics: Local Area Connection ﬁ Li@lg
SMB2 Service Response Time statistics
Filter: smb2
SMB2 Commands

Index ¢ Procedure 4 Calls ¥ Min SRT ¢ Max SRT ¢ Avg SRT 4
8 Read 61  0.000005 0.007551 0.001057

5 Create 28 0.000041  0.004855 0.000650

6 Close 28 0.000001 0.001165 0.000280

14 Find 12 0.000226  0.001654 0.000718

16 Getlnfo 8 0.000066  0.000506 0.000255

11 Ioctl 6 0000161 0.000646 0.000400

1 Session Setup 2 0000477 0.001041 0.000759

3 Tree Connect 2 0000272 0.000316 0.000294

4 Tree Disconnect 2 0000249 0.001098 0.000674

9 Write 2 0000001 0.000138 0.000070

0 Negotiate Protocol 1 0.000595 0.000595 0.000595

2 Session Logoff 1 0.000003 0.000003 0.000003

SMB2 JsS5i5 s iualdll cililasyl iy .7 JSa
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Wireshark alaaiul HTTP JgSsigpm Julas .5
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elin b Jug PC-1 Jlea e Jsaall 3 VMware Tools e o
.Internet explorer =izl

wire shark-PC PC-1 jla Je Jsaalk VMware Tools e e
Wireshark zaliy Judis

LU malipall (8 Leblas ahall ajall 53 aaas 23 Wireshark 3L e @
Filter Jlsall aay0 A HTTP JsS535

Glly PC-1 e 335a gall mbeaiall maliyy 3280 e Jodall su jlaadl e
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Al ashal) st
"o e Comncton Wieshark L124 (1L.124:0gbé861dafom master-L12] ] el

File Edt View Go Captuwe Anslyze Statistics Telephony Tools Intemals Help
COAMEIBOXRIGEF9DTL RQaD BB % B

Filter:  http E]Ewmmn Clear Apply Save

Time Source Destination Protocol Info '
192,168.116.20 v Tl

5.035097000 Tibyana, ly 192,168,116, 20 HTTP  HTTP/1.1 200 OK (text/html)

5. 080001000 192.168.116.20 Tibyana. ly HTTP  GET /style/css.css HTTP/1.1

5. 678151000 192.168.116. 20 Tibyana. ly HTTP  GET /style/css.css HTTP/1.1

5,733477000 192,168.116.20 Tibyana. ly HTTP  GET /sc/style.css HTTP/1.1

6.012052000 Tibyana, ly 192,168.116.20 HTTP  HTTP/1.1 200 OK (text/css)

6.012056000 Tibyana, ly 192.168.116. 20 HTTP  HTTP/1.1 200 OK (text/css)

6.015124000 192,168,116, 20 Tibyana. Ty WTTP  GET /sc/scroller.js HTTP/1.1

6. 321198000 Tibyana, ly 192.168.116,20 HTTP  HTTP/1.1 200 OK (application/javascript)

6.373807000 192,168.116.20 Tibyana. ly HTTP  GET /scripts/AC_RunActiveContent. js HTTP/1.1 =

7.143508000 Tibyana. 1y 192.168.116.20 HTTP  HTTP/1.1 200 OK (application/javascript)

7.176557000  192.168.116.20 Tibyana. 1y HTTP  GET /images/t.jpg HTTP/1.1

7.176713000 192,168.116.20 Tibyana. ly HTTP  GET /images/f.jpg HTTP/1.1

7.696173000 192.168,116.20 Tibyana, ly HTTP  GET /images/customer_ar.gif HTTP/1.1

7.697823000 192,168,116, 20 Tibyana, Ty HTTP  GET /images/roaming_ar.gif HTTP/1.1

7.697877000 192,168.116.20 Tibyana, ly HTTP  GET /images/triffs_ar.gif HTTP/1.1

7.697880000 192.168.116.20 1ibyana. ly HTTP  GET /images/awl.jpg HTTP/1.1

7.698304000 Tibyana. 1y 192.168.116. 20 HTTP  HTTP/1.1 200 OK (JPEG JFIF image)

7.698308000 Tibyana. 1y 192.168.116.20 HTTP  HTTP/1.1 200 OK (JPEG JFIF image)

7.708368000 192.168.116.20 1ibyana. ly HTTP  GET /images/english.jpg HTTP/1.1 =t

7.710227000 192,168,116, 20 Tibyana. Ty WTTP  GET /images/libyana_ar.gif WTTP/1.1

7.811320000 192.168.116.20 891, p, akamaiedge.net HTTP  GET /pub/shockwave/cabs/flash/swflash. cab WTTP/1.1

7.905086000 €891, p. akamaiedge. net 192.168.116.20 HTTP  HTTP/1.1 302 Moved Temporarily

8.004465000 €891. p. akamaiedge. net 192.168.116.20 HTTP  [TCP Retransmission] HTTP/1.1 302 Moved Temporarily

8.064572000 Tibyana, 1y 192,168.116.20 HTTP  HTTP/1.1 200 OK (GIF89a)

8.065850000 192,168.116.20 Tibyana. ly HTTP  GET /images/services_ar.qif HTTP/1.1

8.082022000 Tibyana, ly 192.168.116,20 HTTP  HTTP/1.1 200 OK (GIF89a)

8095065000 192,168,116, 20 Tibyana. Ty HTTP  GET /images/where_we_are_ar.gif HTTP/1.1 .

‘ " )

¥ Frame 32: 469 bytes on wire (3752 bits), 469 bytes captured (3752 bits) on interface 0 .

@ Ethernet II, Src: Vmware_dcieb:3e (00:0c:29:4cieb:3e), Dst: 192.168,116.2 (00:50:56:e3:37:a0) B

i Internet Protocol Version 4, Src: 192.168.116.20 (192.168.116.20), Dst: libyana.ly (160.153.49,132)
@ Transmission Control Protocol, Src Port: 49339 (49339), Dst Port: 80 (80), Seq: 1, Ack: 1, Len: 415

. s\FARIS\AppData\Loca\Temp\... | Packets: 39 Displayed: 39 (11,5%) « Dropped: 0 (0.0%) | Profile: Default

EBo O S0d [

Wireshrak zaliy Gk ge ajall didas .9 <4

s PC-1 Laadll 6V ddeall 3 28 G (9 (S8 3 minge 0 WS
o Laadiy libyanaly casdl Gkl 192.168.116.20 ahia s
I el 2wl (@lesledl) InfO sgae 35 HTTP s Jaxivsdl) 5S35 50
s -adsall Gl GET sa J5¥) La¥) oIS Gus JoSsigpl) 14 e o5
& dus PC-T caagdl ) libyanally adsell e il Jaadl S Hlaul)
Glosteall INfO 3g0e 8 minse 1op WS adsall Jsaalls Sleall o3 cllac)

HTTP/1.1 200 OK
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[2] Anis Abousaada et al. “Pseudowire Channel Emulation for
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[3] www.riverbed.com

[4] www.vmware.com.

[5] http://www.oreilly.com/openbook/samba/book/ch03.html.
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Abstract.

The word pump is general term for any fluid machine that adds
energy to a fluid. The pump is power absorbing machine. The power
can be supplied to the pump by a prime mover like an electric motor,
an internal combustion engine or turbine. Pumping means addition of
energy to a liquid to move it from one place to another and this done
by means of piston, impeller. Propeller, or gears depending upon
types of pump.

This study focused on the mean of how to utility height (H) of pumps
in series connection, and how to increase this value. In first chapter of
the experimental work we did connect pumps in parallel as well as in
series to make comparison between both the ways, the result come
identical to the theoretical result, which says that the value (H)
increases in series connection. In second chapter we did investigate
about Bernoulli's equation to prove that the minimum the diameter of

the pipe, the maximum the speed potential ( g) in which leads to

low pressure potential (é ).
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Vn (rpm) Q (m’/h) P (bar) P ><Y105 (m)
1000 1.5 0.4 4.1
1500 2.5 1 10
2000 3.25 1.8 18
2500 4 2.8 28.5
2800 4.5 3.5 35.7

(D =2cm) dla 3 Wt L aeall (e lgde Jpaaall 5 all o3

A(Dz =2cm) Laie Jgll o bgluag & (fidiad od cpu (4) Jsall

Vn (rpm Q (m’/h P (bar P x 10°
om] a@m] Pen]  PXIF
1000 1.5 0.1 1
1500 2.5 0.55 5.6
2000 3.25 1.05 10.7
2500 4 1.2 12.2
2800 4.5 1.5 15.3
@.ﬁ‘lﬁﬂ\ Jadas 2.3
D=0.04m ...... D =0.02m
U\A&@(V)M&d@\«.\;ﬁ
ntD?
- Lv=l
4 A
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cablall dieait Q(m3/s) N Q(m3/h)

.(Dy =4cm) Laxie Jgll o lgluag & (fidaad dulus gl Gu (5) Jsaal)

Vn Q Qmis) | Vv (mps) | V? fag (m) | PIY( | Hp(m)
(pm) | (m*n) m)
1000 1.5 0.000417 | 0.331741 | 0.005609 | 4.1 | 4.083081
1500 2.5 0.000694 | 0.552902 | 0.015581 10 10.20926
2000 | 3.25 | 0.000903 | 0.718772 | 0.026332 | 18 18.37496
2500 4 0.001111 | 0.884643 | 0.039887 | 28.5 | 28.58219
2800 | 4.5 0.00125 | 0.995223 | 0.050483 | 35.7 | 35.72836

(D =26m) Lesie 501 e Leghas o8 (e Aslm 05 ¢y (6) s

Vn Q Q (m¥/s V (m/s V2 m | P Hp(m
A (m*/s) (m/s) /2g (m) (r{:; p(m)
1000 1.5 0.000417 | 1.326964 | 0.089747 1 1.109115
1500 2.5 0.000694 | 2.211607 | 0.249297 | 5.6 | 5.855821
2000 3.25 | 0.000903 | 2.875088 | 0.421312 | 10.7 | 11.12468
2500 4 0.001111 | 3.53857 0.6382 12.2 | 12.87062
2800 4.5 0.00125 | 3.980892 | 0.807722 | 15.3 | 16.09824
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Study on Mobile communication devices and their role in
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Abstract:

I've become communications technology occupies a leading position
among the other sciences, and | have taken the applications of the use
of computers includes scientific, educational, economic, industrial,
commercial, medical and recreational and other fields, so they make
two basic functions are important first: The expansion of access to
any information. Secondly: able to become an active way for the
development of individual capabilities. Because with the era of
communications and applications of computer technology expands
the possibilities of finding solutions to many of the important in the
field of teaching and learning issues, solutions, and new patterns of
education emerged and evolved its means and tools from this
applications e-learning and e- knowledge. In the past decade, training
and education-based tools appeared on computer mainly and different
ways of interacting with the computer taking advantage of compact
disks and local networks.

During this century, it describes the concept of e-learning tools and
characterized by the use of the Internet. These days it has appeared on
the near horizon, investment and public mobile wireless
communications technologies particular potential to show a new
concept is a mobile or mobile education systems. Mobile Learning
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Systems is a mobile education a new form of distance education
systems . Learning distance is detachable lecturer for students
spatially and temporally.

In this study, we seek to shed light on some aspects of using a
mobile phone in education as one of the new formulas to teach, and
constraints of its introduction, and so by trying to profile the factors
that helped the emergence and spread of this kind of education, and
its concept, its characteristics, and the requirements of its application,
and mechanisms or techniques used in this educational benefits from
its use in education, and justification for the use of mobile phone in
the educational process, and the challenges and difficulties facing this
kind of education.
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The publishing of research and studies must adhere to the following
rules :

Firstly; The topics must be characterized by:

Originality of ideas, research studies which are submitted for
publication were not previously published .

Integrity of the scientific method , according to the rules generally
accepted in writing research and scientific studies .

Second, the contents of the paper:

The paper should contains the following parts :

e Research Title (Title).

¢ The name of the author ( or authors ) and address of the Author (s)

e The summary (Abstract): in the range of 200 words in Arabic and
English (in all cases)

e The introduction .

eThe search method and the materials and equipment used
(Experimental equipment and procedure)

e Results

e discuss the results (Result Dissection)

¢ The conclusion (Conclusions).

¢ Thanksgiving (Acknowledgement).

e References : depending on the context and writes the conventional
and are referenced in the text as the author (or authors ) and the year
of publication.
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Thirdly — Font and writing :

e The language of research or studies paper should be English and
does not exceed 250 words.

e The number of pages must not exceed 15 pages.

e Use Microsoft Word text editor to write the paper, Spacing
between the lines is 1.5 and the fonts types and size should be as
in the following table.

Type of font Size of
the font
Paper title Times New Roman (Bold) | 14
Authors name Times New Roman 11
(Normal)
Affiliation: Department Name | Times New Roman 11
of Organization, Name of (Normal)
Organization, City, Country
Email: address desired Times New Roman 10
(without hyperlink in E-mail) | (Normal)
Heading line Times New Roman (Bold) | 12
Subheading Times New Roman (Bold) | 11
The text Times New 12
Roman(Normal)
Figure and table captions Times New Roman (Bold) | 10

page margins are as follows:

* Arabic language

3.0 cm from the right of the pages, 2.5 cm for the left ,the top and
bottom of the pages.

* English - language

3.5 cm from the left of the pages and 2.5 for the right , top and
bottom of the pages.

191 Copyright © STJ 2016 ibgis alall Gyin
2016 w5l ool 2l



Science and Technology
Journal {4 510 g oo Lai &L ae )
sTa X

Ay gl U

Fourthly: Figures and Tables

Positioning Figures and Tables: Place figures and tables at the top or

bottom of columns. Avoid placing them in the middle of columns.
Large figures and tables may span across both columns. Figure
captions should be below the figures; table heads should appear
above the tables. Insert figures and tables after they are cited in the
text. Use “Figure 1”and “Table 1” in bold fonts, even at the
beginning of a sentence.

Table 1.Table type styles (Table caption is indispensable).
Pb Cu Fe Ag Mn Si Ni Others

995 | 0.03| 0.001| 0.001| 0.0005| 0.001| 0.001 | 0.022

We suggest that you use a text box or a table to insert a graphic
(which is ideally a 500 dpi jpg, Bmp or tiffile, with all fonts
embedded) because, in an MSW document, this method is
somewhat more stable than directly inserting a picture.

To have non-visible rules on your frame, use the MSWord
“Format” pull-down menu, select Text Box > Colors and Lines to
choose No Fill and No Line.
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y=f;3x3+3x—§j—i 1)

Fifthly: references

In the text, a reference identified by means of an author‘s name
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A. Kingori, University of Nairobi, Kenya, personal communication).
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Authors are fully responsible for the accuracy of the references.
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Abstract:

An overview of the causes and frequency of incidents
occurring on a fixed offshore structure, handling petroleum, is
presented in this paper. Results are based on an analysis of a
database of incident data covering a period of 2 years. The
database is compiled by the operating company of the
platform, which is located about 100 km offshore from Libya.
The analysis provides important information on incident
modes and rates of occurrence for fixed offshore structures.
Platform incident data can also be wused to develop
probabilities of future incidents, a key input for quantitative
risk assessment. Personnel risk assessment is carried out to
assess the safety of offshore workers on board the platform.
Potential loss of life, fatal accident rate, and average individual
risk are computed for personnel working on board the
platform. These values are then compared with acceptable
standard values to assess the current safety level on board the
platform. Activity-based risk assessment is also carried out for
six potentially risk-increasing activities. The results could be a
valuable tool for improving personnel safety on board the
platform and for setting wup inspection and maintenance

strategies for the platform.
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Keywords: offshore structures, personnel safety, incident rates, risk

assessment.

1-INTRODUCTION
Offshore maritime safety includes offshore structure safety and/or

crew personnel safety. A fixed offshore structure is a production
factory with complex and dangerous machinery in a limited space,
upon which offshore workers live and work [1—3]. The structure is
also surrounded by heavy seas and bad weather. All these factors
make offshore working a dangerous occupation [4]. As a result,
operating companies gather and store data on offshore worker
incidents for future analysis. The fixed oil platform evaluated in this
work is Libya’s largest fixed offshore platform, Al-Jurf, located on
the Tunisian/Libyan border, around 100 km offshore in water depths
of 90m as shown in Fig. 1. The Aljurf field development consists of a
fixed platform with ten production Wells connected to a floating
production, storage, and offloading (FPSO) vessel named Farwah as
shown in Fig. 2. The FPSO has a storage capacity of more than
900000 barrels. Oil production is of the order of 40000 barrels of oil
per day [5]. In 2004, a fatal accident occurred on board the platform.
While the drilling crew was running a casing job, the stabbing board
electric winch failed. As the decision was taken to replace it
temporarily with a chain block, the derrick man climbed up to the

stabbing board, to carry out the operation without any particular
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instruction. The chain block broke under excessive loading and the
stabbing board fell down its track. A driller who was standing on the
rig floor was knocked down by the falling board and was killed. The
derrick man who had his lifeline hooked to the stabbing board went
down with the board and was also seriously injured. Immediately
following the accident, a series of studies/investigations were carried
out by the operating company to identify the root causes of the fatal

accident. The investigations examined the chronology.
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Fig. 1 Field location offshore Libya — Al-Jurf field

Before the accident, and the various events and factors that lead to
the occurrence of the accident.These factors can be summarized as:
lack of health and safety management; unclear assignment of
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responsibilities on board; weak operational risk management; and

also low individual safety awareness [5].

As a result of this accident, the operating company requested revision
of the platform risk assessment procedures and, in particular,
personnel risk assessment. The objective is to improve personnel
safety on board the platform and take appropriate measures to prevent

occurrence of similar accidents in the future.

137B DEVELOPMENT
Phase 1 - FPSO

// BD1 Piatform and Compact Rig

Fig. 2 Platform connection to FPSO and export shuttle tanker

This paper aims at determining the Fatal Accident Risks (FAR) in
fixed offshore platforms applied to Al-Jurf platform in Libya; it also
aims at reducing and avoiding operating risks in this platform These

risks are determined by using the quantitative risk approach (QRA)
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which depends on the probabilities taken from previous accidents
data or calculating methods and deals with how the (FAR) ration for
the platforms in different parts of the operating area: PROCESS,
QUARTERS and both areas together can be calculated on the

platform (TOTAL) and in six different activities and scenarios.

2 - PLATFORM INCIDENT DATA ANALYSIS

The operating company maintains an in-house accident/incident
reporting information system called CATS (corrective action tracking
system), the function of which is to track reported
incidents«<determine the cause of these incidents, identify solutions,
and communicate incident occurrence and recommended solutions to
appropriate parties.This system is one of many examples of an
accident/incident reporting system, or safety information system,
utilized by large companies to monitor<administer, and analyses the
large amount of descriptive data obtained from eyewitness accounts
of accidents and incidents. Analysis of these data enables the
examination of all reports simultaneously to detect emerging patterns
and trends and identifies potential hazards in order to recommend
appropriate corrective actions to eliminate future hazards before they
occur. It should be noted that events that actually occurred and caused
some form of harm are labeled as ‘accidents’, while an‘incident’, is

defined as a ‘near-miss’, which could have resulted in a negative
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occurrence, but did not, The accident/incident information system has
been implemented since June 2003, and in the 2-year period
evaluated in this work over 1021 incident reports were registered. The
system relies on eye witnesses reporting, i.e. personnel submitting an
initial report including the details of their own personal account. The
quality and amount of data< however, depends on the willingness of
individuals to report witnessed incidents, which is often a challenge if
the witness is the same person that committed the offence. Creating
and maintaining a voluntary, confidential, and non-punitive incident
reporting system that collects and disseminates information among
such varied personnel resources on board the platform-such as
engineers, officersc maintenance technicians, and other personnel - is
often a challenge. Figure 3 shows the Aljurf platform incidents
categorized by cause. Figure 4 shows the number of incidents by

incident category. The results are also summarized in Table 1.
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Fig. 3 Incidents by cause — Al-Jurf platform (2003—2004)

As can be seen, ‘procedural failure’ is the leading cause of incidents
on board the platform (21 per cent).Procedural failure refers to
personnel on board not following proper Health and Safety Executive
(HSE) procedures as outlined by the quality system implemented on
board the platform [61, or in other words ‘human error’. Procedural
failure incidents on board the platform varied greatly - from personnel
not wearing proper safety equipment such as life-jackets, gloves, or
gas masks, crew smoking alongside the deck, to not sending/receiving

helicopter flight schedules on time. Equipment failure (14 per cent),
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personal injury (14 per cent), housekeeping ( 11 per cent), domestic
(9 per cent) and air or helicopter transport from/to the platform (7
percent) are also additional principal causes of incidents. Equipment
failure incidents on board the platform included spills and leaks due
to broken pumps, broken gas detectors/alarms, emergency alarms
lights not working, and/or broken yellow lamps used for helideck and
helicopter landing/takeoff. Air transport incidents reported on board
the platform included late/no advice prior to helicopter
landing/departure, messages for safety on helideck not properly
broadcast, and FPSO not informed of helicopter transfer from
platform. No injuries or fatalities to personnel were reported under air
transport. Domestic incidents reported included missing lifejackets,
missing datasheets, missing red flare in starboard lifeboat, and/or T
cards not properly positioned. Personal injury incidents are included
in the database as a means of reporting any incident that could or may
result in personal injury and that is not reportable under any other
field in the database.
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Fig. 4 Number of incidents by incident category -Aljurf platform (2003—

2004)

Such incidents included, for example: inadequate supervision and/or
inattention, personnel transport to FPSO without escape masks or
helmets, defrosting of meat not properly carried out¢ inadequate
purchasing, metallic parts in eyes of personnel as a result of failure to
wear protective equipment, watertight doors left open, and/or oxy gen
bottles not refilled on time.

Table 1 Incidents by cause and percentage — Al-Jurf Platform (2003-2004)
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73 7.15

7 0.69
90 8.81
141 13.81
12 1.18

7 0.69
117 11.46
12 1.18
13 1.27
13 1.27
26 2.55
27 2.64

3 0.29

5 0.49
216 21.16
138 13.52
18 1.76
39 3.82
42 411

7 0.69
15 1.47

3 -PLATFORM PERSONNEL RISK ASSESSMENT

Offshore personnel risk assessment involves the calculation of fatality
risk FAR, potential loss of life PLL (fatalities per platform year), and
average individual risk AIR. PLL, FAR, and AIR values are
calculated according to [7].
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PLL = ZNZ]fnanj (1)
Where:
fnj =an annual frequency of accident scenario n, with personnel
frequency |
Cnj = average number of fatalities for accident scenario n, with
personnel consequence j

N = total number of accident scenarios

] = total number of consequence types, usually immediate, escape,

evacuation, and rescue fatalities

8 8
FAR — _ PLLX10%  _ _ PLLx10 @)

x Exposed hours 1 POBg,X8760

POB,, =Average annual manning level, exposed hours =total hours

on the installation (on duty plus off-duty hours)

PLL _ PLL
Exposed individuals POBgy%8760/H

FAR = = H X FAR x 1078

(3)

H=annual number of offshore hours per individual

The following data, regarding personnel and work schedule, were
provided by the operating company for the platform [5]:

(a) average number of personnel working on board the platform is 80;
(b) each person has an annual number of 4380 exposure hours
offshore (1 month on duty, 1month off duty).

Calculated risk values for the platform [5] are shown in Table 2.
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Table 2 Calculated risk values for platform — stable operation

No. of PLL FAR AIR
Personnel groups personnel : (fatalities | (fatalities : (fatalities
per year) - per 108man : per year)
hours)
Overall platform average 80 0.029 0.1865x
854 4.2 1073
Classified area 50 0.026 0.2607x
069 5.9 1073
Quarters/offices/workshops 30 0.003 0.0631x
784 14 1073

Acceptable FAR values for offshore workers are in the order of 5 to
10 fatalities per 108 man hours [7]. The calculated FAR values for the
platform as seen from Table 2 are within the acceptable safe limits.
Acceptable AIR values for offshore workers are shown in Fig. 5.
Compared with the boundaries above, it is clear.

That as a whole, the calculated AIR levels for individuals working on
board the platform are within the tolerable risk region of 10~3to

107° per year.
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Fig. 5 Acceptance criteria for AIR for offshore workers

4 -ACTIVITY-BASED RISK ASSESSMENT

It is also recognized that certain activities increase accident likelihood
and therefore increase the risks to offshore workers [7, 8]. An
example of such activity would be repair work in the process areas
that includes cutting/welding. Since such repairs are usually carried
out without shutting down the production streams in the area being
repaired, a possible leak in the same area will have a high probability
of being ignited due to the presence of hot welded surfaces. In
addition, welded surfaces will continue to be ignition sources after
welding has stopped. Since welding requires the presence of
personnel, the risk of immediate fatalities is increased due to

increased ignition probability. An instantaneous FAR,,value is
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defined [7] as the increased FAR value, or the risk increase, during a

hazardous activity and is calculated according to

FAR,, =

PLLx108

PLLx108

Exposed hours -

POBgyxM

(4)

Where M=hours of exposure to hazardous activity

Six hazardous activities were considered in this work, as shown in

Table 3. Personnel risk increases when these activities are conducted,

whereas the risk decreases when activities are not in progress.

Instantaneous FAR,, values were calculated for the six activities and

results are summarized in Table 3 and Fig. 6.

Table 3 Summary of instantaneous FAR,Vvalues during hazardous activity

Instantaneous risk level
during activity
Activity | Operation carried out | Annual
no. Volume Units Total | Process | Quarters
1 Repair work 20 Hours of work | 1865 | 2606 630
including cutting in one module
or welding
2 Crane operation 50 Hours of crane | 746 | 1042 252
OVer process operation
equipment process
equipment
3 Passing merchant | 1000 Number of 1130 | 1579 382
vessel vessels passing
per year in one
lane
4 One freefall 144 Hours per year | 259 362 87
lifeboat with one
unavailable lifeboat
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unavailable
One of two fire 240 Hours per year | 155 217 52
pumps unavailable with one pump
unavailable
Repair work and 20 Hours of repair | 1865 | 2606 630
one fire pump work in one
unavailable module and one
fire pump
unavailable

Instantaneous FAR Values during Hazardous Activity
3000 -
2606 u Total 2606
2500 - B Process
= Quarters
2000
F
A 1500
R
1000
500 -
0 T T T : T - T 1
Repair Work Crane Passing OneFall Life  OneFire Re pair Work
with Cutting  Operation Merchant Boat Pump and Fire
Welding  overProcess Vessel Unavailable  Unavailable Pump
Equipment Unavailable
Fig. 6. Calculated instantaneous FAR ,values for six risk-increasing
activities, in process areas and quarter’s areas, and total for platform
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5- CONCLUSION

An analysis of the 2-year, 2003-2004, platform incident database
compiled by the operating company revealed the following.
Procedural failure or human error is the leading cause of incidents on
board the platform. Equipment failure, personal injury, housekeeping,
domestic, and personnel helicopter air transport to/from the platform
are additional principal causes of incidents. Personnel risk assessment
was carried out for offshore workers onboard the platform. FAR and
AIR values were calculated and found to be within acceptable
standard safety limits. Activity-based risk assessment was also carried
out to identify those activities that are most hazardous to workers on
board the platform. It was found that repair work including
cutting/welding, in the process area, with/without availability of fire
pumps, is the leading cause of risk increase to personnel on board the
platform. Passing vessels near the platform is also an additional
principal cause of personnel risk increase. Since procedural failure
was the leading cause of incidents on board, and in order to improve
personnel safety on board the platform, this study recommends tighter
implementation of HSE requirements and quality systems. This also
involves training personnel on applying appropriate HSE procedures.
Additional care must be taken when carrying out repair work that

involves welding/cutting in process areas. Safety measures must be
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implemented and quality standards for safe welding enforced.

Additional periodic inspection of fire pumps and lifeboats to ensure

continuous availability is also recommended.
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