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Liquid volume up to D.P. end, calculated for h = 600 mm :

2
Copp = #-0.6 =85.883m’

Filling time of volume C,,, according to gravitational flow of
v =0.854 m/s:

Co _  85.883

> = > =200.069sec
A gg5™ 0.8
4 4

taoo -
V
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Liquid height for maximum planned volume is:

h,xx = 7000 — 300 = 6700 mm, according to upper point of over
flow weir. Since N14 diameter is 150 mm and assuming weir
thickness is 10 mm, the height of over flow weir above tank
bottom IS: hoe = 6700 — (150 + 10) = 6540 mm.

C.. = 1? 5 .6.540 =936.128m°

Tank volume for hgg Is:

tor = 936.128 ~=2180.76sec

Filling time for C¢ Is: 0.854”'2.8
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Liquid type: loaded organic;

Electrical conductivity: 1) 80 ~ 200 pS/m [2], 2) 67 pS/m [3] ;
Dielectric constant: er ~ 2 (assumption according to hydrocarbons);
Linear velocity in pipeline #4214: 0.854 (gravity).

Relaxation time constant t of the liquid assumed as:

-12
r=60& % — 8'8657 11%12 2 _0.264sec

Since there are no accurately tested values for electrical
conductivity and dielectric constant of the loaded organic liquid,

the relaxation time constant t of the liquid is taken as t =1 sec.
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The following analysis is based on reasonable situation In
which charge dissipation occurs in the tank, during tank filling,
and charge density decreases with time due to charge
dissipation and increase in liquid volume, (4) .

Charge density subsequent tank filling to level of 600 mm
above tank bottom, p,, Is calculated according to t;,, and the
charge density p, generated in filling pipe #4214:

| =3.75-10°-0.854°-0.8° =1.750-10° A
|-t,, 1.75-10°-200.069

_ _ =4.077-10°%c/m’
Po= e 85.883 m

tﬁﬂ —-200.069
pt=ppti[1-erj=4.077.1062 ! [1—e 1 ):0.02037-106 %ns

N 00.069
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The maximum surface potential of the liquid in the tank just
after filling flow Is ceased, is [5]:

D e =9-31p, =5.31-0.02037 = 0.1082kV

The calculated surface potential is very small in comparison to
the recommended threshold of 25 Kv.

Conclusions:

1) In the existing plant conditions no ignition will occur
towards D.P. end.

2) There is attainability for decreasing pipe diameter.
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Maximum surface potential permitted on the liguid in the tank is:
émax = 25 kV, thus the maximum permitted charge density in

the liquid in the tank is: 25
Doy = =4.708-10° ¢/
5.31 m

Corresponding calculated charge density in the filling pipe is:

Pty  4.708-107°-200.069 )
ppmax = . = 1 = 941.94410 ° %ng

The corresponding charging current in the pipeline is:

-C .107°.
| - P o 00 _ 941.944.10 -85.883 _ 204.345.10°° A

Tt 200.069
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-6
Thus: vd =\/4O4'345 1_? =10.38
3.75-10

The maximum theoretical safe velocity for 0.8 m pipe diameter

v y=18_1) 975,

According to maximum safe recommended value [6] the linear
velocity should be <7 m/s.
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For the planned flow rate of 1558 m3/h and reasonable linear
velocity of 3 m/s, the calculated pipe diameter is:

d,_,= 15584 _ 4285~0.50 m

\'3600-3- 7




