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A Case Study on Upgrading Earthing System of Isfahan
Petroleum Reservoirs
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(2) MSc - Department of Electrical Engineering, Khomeinishahr Branch, Islamic Azad University,
Khomeinishahr, Iran
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Considering the high number of fires that occurred due to lightning strikes and electric charges in the oil
reservoirs of our country, in this paper, the present scheme of a sample of oil reservoirs in the company of oil
and gas pipelines in Isfahan region was discussed and criticized. By measuring the soil specific strength and
other parameters required for the land system, its modeling and simulation in the CYMGRD software
environment were performed and the disadvantages of it were investigated and the optimal design was
selected and recommended according to the environmental conditions and observance of the considerations.
In addition, various possible ways to deal with the fire hazard of reservoirs were investigated and
recommendations were made to optimize the connectivity and potentiality of different components of the
reservoirs and how to use them to reduce the possibility of fire and fire oil reservoirs.The results of this study
indicate that lightning and static safety does not depend much on the reservoir's land system, and the
methods of connecting and potentiating the reservoir components, especially the floating roof and the type of
exploitation of oil storage tanks, are of great importance.

Index Terms: Oil tanks, earthing system, CYMGRD, bonding, reservoir protection.
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Table (1): Soil resistivity measurement results in the field
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Fig. (1): Earthing system model for Isfahan petroleum reservoir
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Fig. (2): Touch and step voltage profile
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2400
25 Lk s i
LN i
\-,_‘_‘_‘_\_\_\_\_ — _'_'_'_'__'_'_‘_,_.--""
— T
)
S 1200}
=
2 ’,--—““'_'_'_—‘—'___‘_‘—'———-.\‘__‘
Z
£ it :
S | s00 N
0
10 20 30 40 50 60 70 80 50 100
Length [meters}
—— Barface Polenfiais — Siep Potenlials

- Ground Potential Rise = 2472 61 voits
Maximum Permessible Touch = 673 54 voits

— Touch Patentials
Maximum Permessible Step = 1204 73 vols

Fig. (5): Touch and step voltage around the reservoir T2

i
B

¥ E
E

EEEE

Voltage (volts)
SN

IS TS

@ 5 W % W ¥ MW 16 44 & N 55 W B T 5 B 85 W 8 W

Length [meters)
— Step Polentials
+-+- Ground Potential Rise = 2430.01 valts
- Madimum Permessibie Touch = 673 54 voits

—— Gurtace Polenfials
— Touch Poteréials
-~ Maxmum Penissible Step = 1204 73 volts

Fig. (6): Touch and step voltage around the reservoir T2 after
the modification

wlod jWg jlxo oo 35lo Hlado (40 YU -Y-F
&,90 59 IBEE 80 o lailbiu] b jloee swled 5Ly pos35le 300
L 5 s ol wtle 4S8 (sleSim 1 536 Y 5 3 aslin
Ol sl S jlome Canslie (a3 o (S o 55, e
171 ot mls 5 ol 5l slome o Gl 5 (e 42 S
Sl LYL (e asa Slbl sl oS oS o0 (28 JI>
3575 O Sl 5 e iy b poled ISl a8 (bl o 05K

VY

e Sl s 4y (a5 Lz o Sl ewled 5Ly ogas )
e §f les 5Ly e bl o wb e b sl oS /Y
Slie (93,5 Sguzme S 53 (Shteed Wb 45 935 oo iy e
88 Sl s omles 5l

030 Slibl pwled jWg gilol g (Flages - F
x50 ol g e 9 5l VL g qwles 5Ly e 4 425 L
oS bl po (wled 5Ly L o 50 Slas 5o (Silages il blas S
a5 (bl 05 )18 e 0o 5l 5ol )8 S92g meed B gl 2]
S92 Slme 92 51 YL e (ules 5Ly STl 9529 (eed BB gl 2
a8 el 4y (g5l

s>l Somly eeles sy laie aSol sl (V) IS8 @ a2 g5 L
s Slgiioy Glgion |y ,1 oy 99 955 41,8 slxe v oy S

Oomln s Ol g slome v 5 (ouled S5 ralS (I
2 Comzahaid) jlxe 0 pj a4 owles 5y 5, ol (oeie (58]
515 o5 LealSiws a6y b ol 3l ules Jlozol a5 bl
osl &yl Ly (aled 5Ly slone e ey SLe (992 YL (@
Jlaid o5 bl o (oled 51y pariSo) ez abais L 0,30
20,10 0g2g LealSiws pl | diay b ol Bl wles

LS Gt 0uiS mailiy o sboiils 1 ooliius! ~1—F
olad 5Ly YS!

0a S Joiliypa loail> jl ply oo (oules 5y AalS Cur
o=l sl el sgmg ol 8l uled LSl aST ol jo g sged colasul
T1, T2 o,leis ay = S 5 3B Camdge 0,5 eolail (Sl
Aol Latine 0,5 S5y 4 (F) S po gl s Jlal 35 e
s re 0 alols & S| g (s 99280l g g S adl>
5 (obe 3y (Gomie el ol (80 (e (5 A Bos )3 (iPe
el (0) S 3illas T2 550 GBI s

g Sl slome am 5l Sl (LB (5 (0) JS8 4 ax s L
|l il oo blis o ond (a5, b a5 wles 5l
e vl gt e yg0 il ez e jlre v Su35 e
3,10 3525 (e asn b uled Sl & (o 3 5 35800 i
20,8 Aol Wb a5 el jlre a5l YL cwled 5L

ladl> (3l oy SLbI pules 5y Condg Sgnn 5 S5 Sax
deiloea S Ol 5l e ¥ odgas alold a5 ()35 Bl o
5 e oo pll )T oulad Sy (1lS 5 ()35 Ay e3game (19,5
Cd gy (F) ISl O j5m0 a aomd mylad o0 dion Jgl ddl> L
e

(O Ak Caxden g (ool (W (Soie 9 (F) o JSS 4 4z g L
Sy Candg sgne el ()33 Slybl ouiS Jouiliy oo dil> (ol 2
s 5 09-b o 3P Ay Blybl g i e e )3 (el
3522 by )3 OrFe asn b el Jliol &5 (bl 55 pules
ey 5o jlome a4 a0 ddelo



WAV Gliasli — Jlz g (o ojlods = 0t Jloo = (3 Canto 0 aiadign sl

ool dihie jo Jlsl b6 slajlE oil gme ganol ol S
il oagamms )3 g (jloe H3lid Chies (595 2 Wlioo e o)L
Ll (3301 b o]y bglieo 5 25 Slagle jiess 1 o lS
o L it g9 gl 5 00 0y Jldl LG slajls
asclo 5l ol SO Sl a Lol ol ol g cwl ls o)l >
3 Sty Ban b jsled R ad 0wy St eal 955 00 (el
oot 9 e & JLal g ol g JLtsl BB Ol 29>
3 Sy 9 ey s el 5l U (S Sy colae Baa
2 Oalpl gt e a3 S A )3 a8 > agi g (S Sl aldss
blsul iz Glgiee 035 poled Gl 535 2 B> Son o9
1y ezl 0 )50 5, Slos 00y oy pllus 59 12 (Hlojen j5b 4y a5 390
o by lotnnn (ol ceslie 3, Shos 3l labl Jga> ilail
el Fge g yeinns sles)llas plxl

a3 Jlaimdl Jmld slp 35 olzxs! j1 5 yuS gl V-5
O3B 9l i 0,)LS (gao!

5 S 5 3k Jlial B sl slaml 5l s S ol>
I 0,8 S5 iloee ool 5 e Sl plite (55l0gS
Y] 085 6 Ssl> lml BB slayl5 o

2 o9k i ailis g G5e (59,5 (B g n 9 610 p0 e 0920
Jusl L6 slajl5 adgs Wl s o350 some (00,5 g 3 (yjee S
I¥] sl ol 1) 6hqm st Jlas g ools Lialidl |,

Oy Aivy 9 3lud Al oy (S Sl Gion V-7

g akslo 9)55 5 bz alss Caz (oSl (s bl e
5 O A5 e ) 99 4o Sl bl e 5l s S ol
sl 00905 (S0 5SUl (saien ool @ oy o bl jslis chie
cilds Gllasil o ol gols —)-Y—F

=B slagole b 5l e aisy g 5l s (55l Sl on
Sy sl 0 e in (g AIA) S 45 a8 il Collasd
5 28l DS > y0 a4 00 5 Ll Jjea b cils ol 10,5 o
i 3, Slos ;3 9 0t )8y adeen Ao b eled his (53900
b 70 ¥ (il Ltls Jolgd iSTas i sl JI5 55kt
Vo Plas Gl Ll oloos aalls 9 0Bl ()35 G (gl
Bl Hgabos mle a5 50 yeriile

il olies alals &Sl dy o Jilins] drorgs & dr g b cpoge 4355
Sleaols Gy il joabse mlo mhaw 25 )0 Sentle T (Sl
235 o0bd o g i 5 50 g Heabse Sb mbe o Wb Sils
S bl a0 4z b e [V 005 a5 ¥ Jolg
g ol B> b e (bl pliin o j5lid b (YL slpole
gl 1>l () IS &yg0

VO

9)._“))_)‘1,@‘ YO« ‘) a}i)i"u.u "}ﬂﬁ ijﬂA ] 00 cd.:..»y Q)ld
)‘)_3|r=)_4)¢5w.))_.fu’_o)_]aa)o)_~o </ Sgd—> ‘) U" Cls
Bl L (V) i ag 4z g5 b pmled oo s 3lwas CYMGRD
Ly sloe peaShoe Jlaie wsilwand bl 5 05,5 4Y 05
Loy g VAYD 4y &g SYYIO jlads 3l g Bl yiol58l cwled
Al asy oy Saw &S bl o gwled 5y jlre Slade 28, YL

To00
G000
5000
E L
£ 4000
= =
o
g 3000 [
3
> L
W N
L TP iy
BO 160 240 20 400 480 560
Length {meters)
— Syprface Potentsls — Gtep Polenticis
— Touch Potertuals Ground Potential Rise = 2472 81 vols
cocoe Magmum Permissble Step = SBSZ 26 vells 0 e Maximum Permissible Touch = 1835 42 vots

O)J)iu.u QQ; aslsl 1.0 L;wLod 9 G“L? Lgl.b)u} C)Lal (V) J&w
Fig. (7): Touch and step voltage control by adding sand layer

O30 5955 (e -0

O 9l 5 gl gy 5l (S @il (g3 ()l it Gl
00,8

&5 sloady) i 4 mle SYLT o0y (Gl (50 -)
9h Jaie (295 5 53959

Sl o)l JL8 i L (e (55, 1 8S (goges laslgiul (35e =Y
Sl 0Bl sgasl 28 S (g5, 2 ST g wBL HhaS e 7 sl Bl
il e 10 Jolas b gl o

S9d Jate ey & (Frmmly 995801 93 B2k 5l Jla (35 S -
3l Gralige 0% Lame 5l g Yo 2STas Loy 2SIl Jolsd
o=t bl Yo pla by ase Ll 8 cle 4y (S35 S1-F

33,5 ooy Y (1) ats Bl (Jsl 092 G () S )3 B2le
Ivxl

VP pad e az i b el et JUSH 38 50 (25 0253 ()3 -0
J=B o llin] Bl a5 aSb oo Jate (raej 4 abali ez 5l 5%
el g

S i il g adiclo plp 0 (S5 (3L cbli> -
O3B 3 el 5 5 Cd s el c il (285 (sloes 58
(OyFe 3l oy g sy b4 09d o0 0235 jolid s b 36
oSy C 539500 omby 9 YL Slge mhaw b jglid i
Ol g Sl oad (ool (33 ain b jslid s (S Slge S
0dd (e 4y Sl jelid i ol (S Sl gl cely sunol



VARV o el (285 319 0233 (g3 (e JLail i (53l St (59,90 dalllae S

Tank Shell RANDOMLY SPLAYED
\\ / AND COILD CABLE
ROOF SHUNT floating roof
\ near top of tank

[ ] Jglazte s b sl (Vo) S
Fig. (10): Conventional shunt conductor [11]

OBl a5 sl s 5 Job Sl slyls (sl sl ol 52
Iyl sass 561 Holis Giw 4 oS slbal>

O35 b e Ve o Bl 4y g oae Vsl (sl sleesle sloss
sl ansls 8 sae

6 5STa> ahaie gl g p3Y Gllasl shls Wb lesYlasl o b ssla
ails Jlw ¥e d90> (gl plgs g 9Bl (59,55 pln 50 polie s
diclo Bae (Ysb 5 Lwgie o> wsh clagols [V sl
I¥] Qs o yees )

0y 3 55l daw (] Ol sule -V

i soled Jold sy g 5l s (i gl Sl
503k Gile (S BLA 5l sl o 5 (78 o yid sonns]
LY o] sl o b g cdg oS dgan 8 il somile law
4 g yolid Al o dielo (b2 45 35800 s R GBle 0l
LT aoles jgae sl ol 5 il )b ) dad (55

O Lo ai SN Olyhas (40,5 g0 slaog, —A
sloaog 3l (5 ee (Sho dipmn 2SI Dllas 19,5 3900
905 oolaiwl 3 Billae o lastiwl

S Lo i 38U a2 g a5 (59,5 J S )

LSl 4SSl o Jlsl BB &l slowl 58, sgase -Y
1o 052y Sl g xSUI 31 3 48 > olowl

Oyle a0 b glite Jaasiliy S b phaw 93 sl 51 (S sl> -
Leav] @8, Sl ol 5l s puSsl> 00

Sy J S Sz 0l golod—iiy Lo g, -4
O Lo i sl

oS s A 535U Laog (555m 85T Shas Wilgi o0 47 (63,150 51 (S0
aogi b ol (Sl e xS o gs 208 das alS,
NS QT IS caz Gleian 1y 525 o4lee o lastiul

J21 50 Slos ot (el L 0lge (i obodte 5l (655 sl -
O

\#

[V ] jolets i (59, o0l coms il golo g (alFA) JSCo
Fig. (8.a): Installed shunt on the floating-roof [11]
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Fig. (8.b): Shunt position in sealing margin [11]
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Fig. (9): Shunt position on the sealing edges [11]
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