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About OMICS Group

OMICS Group International is an amalgamation of Open Access
publications and worldwide international science conferences
and events. Established in the year 2007 with the sole aim of
making the information on Sciences and technology ‘Open
Access’, OMICS Group publishes 400 online open
access scholarly journals in all aspects of Science, Engineering,
Management and Technology journals. OMICS Group has been
Instrumental in taking the knowledge on Science & technology
to the doorsteps of ordinary men and women. Research
Scholars, Students, Libraries, Educational Institutions, Research
centers and the industry are main stakeholders that benefitted
greatly from this knowledge dissemination. OMICS Group also
organizes 300 International conferences annually across the
globe, where knowledge transfer takes place through debates,
round table discussions, poster presentations, workshops,
symposia and exhibitions.
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About OMICS Group Conferences

OMICS Group International is a pioneer and leading science
event organizer, which publishes around 400 open access
journals and conducts over 300 Medical, Clinical, Engineering,
Life Sciences, Pharma scientific conferences all over the globe
annually with the support of more than 1000 scientific
associations and 30,000 editorial board members and 3.5
million followers to its credit.

OMICS Group has organized 500 conferences, workshops and
national symposiums across the major cities including San
Francisco, Las Vegas, San Antonio, Omaha, Orlando, Raleigh,
Santa Clara, Chicago, Philadelphia, Baltimore, United Kingdom,
Valencia, Dubal, Beljing, Hyderabad, Bengaluru and Mumbai.
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—Evaluation of the causes of
Increasing the pressure drop
of fixed bed reactor RCD-unit =
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~ (Reduced CRUDE DESULFURIZATION)

What 1s RCD?
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= Feed : 69000 BPSD
= Divided In two train
= Turn Down : 50%
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5 vol %

10 vol %

70 vol %
90 vol %

FBP. Max
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Test Method

TBP Nominal Cut, deg C

205-320°C

Sp.Gr. (15.6°C/15.6°C)

0.840

ASTM D-1298

Distillation. D86

IBP

208

10 vol %

241

50 vol %

275

90 vol%

305

FB.P.,

330

Flash Point - Design

Min. 60 °C

ASTM D-93

Sulfur Content

0.05

ASTM D-4294

Cetane Number

45

ASTM D-613

Aromatic Content
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SOR/EOR

Test Method

Estimated Properties

TBP Nominal Cut

320°C+/320°C+

N/A

Sp.Gr. (15.6°C/15.6°C)

0.960/ 0.943

ASTM D-1298

Distillation

To be reported

ASTM D-1160

Total Sulfur, wt % - Design

04/04

ASTM D-1552

Metal (N1 + V) Contents -
Design

19.8 wt PPM / 20.6 wt PPM

UOP-391 or
equivalent

Conradson Carbon Residue

6.0 wt% /6.2 wt%

ASTM D-189

Nitrogen - Design

2100/2260 wtppm

ASTM D-4629
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__= decreasing of Sulfurand CCR
R —

= metals of heavy feeds AR and VB
= prepared the feed of RFCC unit
(With 5000ppmw Sulphur)

——————
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m The unit includes the following parts:

" = Feed Pretreating (Filter) Section
= Reactor Section
= Fractionator Section
= Make-up Hydrogen Compression Section
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Feedstock

Blended

Test Method

Source Unit

TBP Cut Range, “C

Elended Ratio, vol2s

Feedstock Properties

Sp.Gr. (15.6°C/15.6°C)

ASTK D-1298

Distillation (°C)

ASTM D11l60

IBP

& Fe0mmHg

10 vol?a

30 wol?p

S50 wol®s

T wolo

Total Sulfur (wit®a)

ASTK D-1552

Total Mitrogen {(pprmw)

ASTHM D-4629

Total Sodium (ppnuw])

UoP-389

Total Tron ([(ppmw)

UoP-389

Conradson Carbon Residue [(wi2a)

ASTHK D-189

Mi (ppnnwes)

UoP-391 or eguivalent

W (PR

UCOP-321 or eguivalent
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The unit was included four series reactors and Guard Sulfure,
-"“'TTTET“—‘ reover  the impurities of feed can be removed In presence of
hydrogen.

= Following reactions were carried out in the reactors and all of them
were exothermic:

1-Sulfure removal

2-Nitrogen removal
3-Oxygen removal
4-Olefin saturation

\fomatic saturation
al removal “*

macking

9-Thermal cracking

= ———(4514-0 210Kg/Crid); | .
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. The catalyst Is composed of several spherical

PROMOTER METALS IMPREGNATD
based on . Due to control of
pressure drop, suitable distribution of feed,
adequate selectivity, and using different
mpounds,were preferred. —~

R —
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Cafayst Name

TNC-HS-A

TNC-HS-B

SPT-C-A

TNC-HM-C

Nomnal Size (inch) (inch)

(14

(1/6")

(1/10%)

(1/10")

Shiape

Wldtaron

VigCdloni

Luadiobe

Liuaudiobe

Type

Guard

Guard

support

HDM

_ [ dom | HoM 1 1

Chermical Composilions

NI()

(wt%)

1 0+0 3

10+0 3

1 4+0) 3

() 7+0 3

O3

(Wt%)

9.0+0.5

3.020.5

{.0£0.5

3.3+0.5

Physical Properties

ADD

(g'ml)

0.30:0.05

0.30:0.05

0452005&

2.45.0.C5

CED

(3/mi)

0.43:0.05

0.43+0.05

0.9520.05

0.55+0.C5

EBD(@SOCK)(1) (a/ml)

£.403+0.05

0.40520.05

0.4050.05

0.500+0.05

SA

(m2/g)

245450

245+20

190+30

175£30

PV(H20)

(mi/g)

0. 91x0.07

0. 010.07

0.77+0.05

0.83+0.05

Cr.Str.

(Nimm

15Min

[ =

15Min

N0

15Min

14Min




MAKE UP H, FROM HPU (99.9) :
= 3 Reciprocating compressor (4stage)
= Final Pressure Discharge: 221.4 barg

= 74Knm?3/hr

Hi Recycle supplied by : Ce‘ntrifugal -
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We started up the unit then,
seen huge DP In the first reactor

i
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All data I1s actual and extract from

——

DCS repoiiSss—s
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I, Rgcyclg DUTgs
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~ = Force the heavy liquid to fluidity
= Reactor phase is three
(solid , Gas and Liquid)

= |f H, recycle Is cut , all liquids hold upin the
catalyst bed, goes In the bottom of the

. .
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= Because of heavy nature of feed , total Dp
(reactors , exchanger , furnace)

IS about 25 bar

‘

A
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In the three phase reactors , DP depends on
liquid and gas flow rate and temperature .
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= Power failﬁ?_e:haﬁﬁened

= The recycle compressor stopped

All liquid hold up In the bed of the reactor
goes to the bottom of the reactors
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= Feea pump arlvers are Turblne S0 the feed was
—"—n'ol“cut-and-ﬂow to the train consmously

= The compressors run again and the speed
Increase rapidly

= Huge amount of liquid from bottom of Guard
reactor transfer to the 15t reactor

- of reactor IS not designed with thls huge
ieies
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S— It causes hugeﬂmldpresent in the top of

~reactor and plugged route of H2 recycle gas.

= SO DP Happened in the reactor

ALl SHAERI NIOEC CO.



= Reactor dlarTTE’tET”-A—8 m

.‘:-'-"‘

= ]bar pressure increasing = 183 tone forceto
the reactor bed.
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__= Catalyst Is very Porosit and this Is very

fragile and brittle

= Then increasing of the pressure drop
causes :

‘:rash‘t‘he catalyst Co ely-t-heﬁ*‘
| sreasing more and.more
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S DE ‘of the. 1St‘reattﬁrwas increasing
“gradually , finally :

= \We had to Shut Down the Unit

‘
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. Benedﬂhﬁﬁtfeactor
ﬁa—;

What we seen?

i
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SOl OJT]O N

ﬁen the recycle gas compresSor Stopped'
- ‘T6r any reason, the feed shall be cut

2- Run the recycle compressor as Full
Spillback and the speed increasing. slowly,

3- Spill back shall be closed slowly till the hold
up exit from the reactor. =
é R —

ad done that , we would-never had

shut down and lost the money
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TIT of the reaCtOT‘lnIet temperature does not :

r—.

work goeod, Control by hand
= So fluctuation was so high
= And effect on H, flow rate
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\/
m Pressure drop of R-100 Guard versus time
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recycle gas flow

Changes of amount of circulating gas
ALI SHAERI




Changes of inlet temperature of first reactor R-101

Bgcausg of gand gopirol of TR ,
~ youcould see so many fluctuation =
= \V/Bawas not.injected when this story happen, so they

should not Increase the temperature up to 370C

}
i

R-101 INLET TEMP
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Changes of feed amount

—==Vourcoulc
SO It cause damage of catalyst .

E Change'oﬁe‘ed shall be adjust with reactor temperature ,
but in one day , the flow rate changed many times.

=

Date
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d
s 8 a Changes of pressure drop of the reactors

Shown™ strongly: DP™ 1 the 455 reactor wit
comparison the other reactors because of feed
flow. rate: and reactor temperature changed many

times.
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_hanges of pressure drop and inlet temperature in the first reactor

i)

2012M2..
2012M12..
4 201212
1 2012M2.

+ 2012M2.,
1 201212
1 201212
2012M12..
2012112..
201212,
201212,
2012M11..
2012/11..
201211,
2012111,
1 2012M11..
T 2012/11.,
2012M1..
2012/11..
201211,
2012/11..
2012M11..
2012111,
2012M1..
2012/11..
2012M11..
2012/11.,
2012M11..
2012/11.,
2012M10..
2012110..
201210..
201210..
2012M10..
2012M10.,
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e 0f the unlt—‘fee’d cut ~normally , recycle

. —
compressor shall be in service till all' hold up

liguid goes out from reactors.

-

- Temperature shall be establish over reactor
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THANK YOU FOR YOUR KIND ATTENTION

— T — e
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