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1 Introduction g4}

The purpose of this document is to provide a hydraulic proof of feasibility for the
transportation of a petroleum coke-water slurry, within the ECHO plant, through a
pipeline system (Slurry Line) with a total length of 4,500 m.

AXSTERE—NK AL THHFR, T ECHO EBEMTHAER B EERS
(BRES) HAESEL 4500 KATEBRET T,

The assessment demonstrates that:
AT EEEE LT

e therequired mass and volume flow rates are hydraulically achievable,

s RGMFMREREMNFRREAKNF LETLILA,

e theresulting pressure losses are acceptable,

o AREFHEMNENEMAIZ T MR,

e the minimum flow velocity required to prevent sedimentation is exceeded,
o EGuRRESTABEERNARMBEENR/ NRR

e and the system can be operated using our existing Slurry Pump technology.

. BE, NANREFEHATNESHEILRRNE TR,

The proof is based on a detailed hydraulic calculation performed with CONVAL® (Version
11.2).

APHEEA CNOVAL (1.2 iRAR) AT T HFARIK A 2T EMEIE.

Document number ECHO_Slurry_Line_Evaluation_EN+CN.docx | Page 3 of 9

CONFIDENTIAL:
PROPERTY OF ART-Envi Services GmbH. TO BE REPRODUCED, AND USED, ONLY IN ACCORDANCE WITH WRITTEN PERMISSION FROM ART-Envi Services GmbH




I\ ART ENVI Slurry Line Evaluation
SERVICES ERKIEEELRIXITE

2 General Design Conditions and Input Data % it & & A
HE

2.1 Transported Medium #yiX /&R

Parameter Value
S8 EioN
Medium Petroleum coke—-water slurry
Yl ThEER
Hydraulic model Single-phase
KN FAREY BARR
State Liquid
IEPN R
Operating density 3
o 1,085 kg/m
BIETE ;
Dynamic viscosity
v 3.26 cP
T
Operating temperature
N approx. 70°C
BIERE PproX

2.2 Slurry Line Data £ &4 53R

Parameter Value
S fEtR

Nominal diameter DN 450 (horizontal 7K-F-E%)
NIRER DN 400 (vertical & )
Absolute roughness
SRR 0.08 mm
Total pipeline length
BEAKE 4500m
Geodetic elevation
difference 30m
ReZE
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Figure 1 Plotplan of Refinery and Port

B %) RS- FEHER
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2.3 Fittings and Components &ig2H {4

Component Quantity / Value
At BE/I5HR
90° bends, radius 5D 40 pes
90°% 3k, 5D F:4%
Gate valves 3
1] 1) pes
Flow-optimized branch
TR 1pe

3 Operating Conditions #{E& 4

Parameter Value
SR Ei=g 7
Mass flow rate
= ax e 976.5t/h
RERE
Volume flow rate 3
= 900 m“/h
BTRAE
Maximum flow velocity 1.71 m/s (horizontal part 7K1 Ex)
BeRE 2.15 m/s (vertical part "% B )

The calculated flow velocity is above the minimum critical velocity required to prevent
sedimentation and therefore ensures particle suspension along the entire pipeline
length.

TEFRSRES THIEMRNER/NGHREE, B MRIEEREENELHIXIIRE
HH R R ERIZRE.
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4 Hydraulic Calculation Results (CONVAL®) /K it EER
(CONVAL®)

4.1 Pressure Loss Breakdown [Ef&4 %

Contribution Pressure loss
Vil [EB&
Pipe friction losses 2.72 bar (horizontal part 7K~F-EZ)
EEM N EE 0.05 bar (vertical part "% H %)
Static head (elevation) 0.00 bar (horizontal part 7KV Bt)
BEL (5F) 3.19 bar (vertical part 2B )
Local losses (fittings) 0.17 bar (horizontal part 7KFF&)
JREBEFE 0.13 bar (vertical part % B )
Total ;t%\e}%sstére loss 6.26 bar

4.2 Power Requirement gEFEE K

Parameter Value
S8 et
Hydraulic loss power 72 kW (horizontal part)
KN ZFEFEREFE 84 kW (vertical part)
Mean Darcy friction factor A 0.0165
SRR A F A

The calculated pressure loss and power demand lie well within the typical range for Slurry

Line systems of comparable size and throughput.
HEMGEEMNEFRKEEMTEURTNLEENER R FHHREIRETE.

5 Hydraulic Evaluation 7K 1 Zi¥{L 4518

Based on the calculated hydraulic results, the following engineering assessment can be

made:

ETIHEMESKNZEE
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e The pipeline system is hydraulically feasible under the defined operating
conditions.

o ETEXMBREXRM ZEERERFEKNFLETTH.

e The selected operating pointincludes an adequate hydraulic margin to
accommodate normal operational fluctuations in flow rate and slurry properties.

o RGMABEMBESEBETENMNKNERENFERRGEB ITEREFAIR

SRMFERMREN.

e Pressure losses are dominated by pipe friction and static elevation but remain
technically moderate.

o EZMERFIEXREFETEEEENFHSSZE, BRARKNABRTHE.

e The required pumping power can be provided by our proprietary Slurry Pump.
o ARGMBNRENE, RNTETENERRZTEYUURMBIFE.

e Stable continuous operation is technically assured.

s AGREELIETMNEARAAE LEETERIEN.

6 Conclusion - Proof of Feasibility &&it- o] {71438 1F

Based on the CONVAL® hydraulic calculation, it is concluded that the planned Slurry
Line:

ET CONVALYHK N HEEER, BRIZAMMNERELNGILMNT:

e s hydraulically feasible,

o KAOZFLETT,

e meets all requirements regarding pressure loss and flow velocity,

o HEMAEIFEFREMNERER,

e and can be operated safely and reliably under continuous conditions.
o T%LE. UEMELNIET

e The hydraulic feasibility of the pipeline system is therefore confirmed.

o LRE, BERELHIKANFUITHRFRERIL,
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7 Slurry Pump information £ ZHX{ER

The Slurry Pump is designed for the continuous transfer of a mixture of crushed coke and
water from the ECHO system to the Dewatering Bin. The pump is internally armored to
withstand abrasive service conditions and to ensure reliable long-term operation under
the specified process conditions.

ERRIRITATEEAEHE RN HEFMKESYM ECHO REHHERIRKE.
ZEXZEANRXABEETMHEER T REMS, FRIIERTHIZEZGTITMRE
E. KNz

The following curve illustrates the pump performance (Q/H curve) at an operating speed
of 800 rpm. The curve demonstrates that the Slurry Pump is capable of overcoming the
calculated system pressure losses and fully complies with the hydraulic requirements of
the ECHO process.

TEihZ, AR 800rpm BRIEHIE TRIMERERIZE (Q/H #i%k) . 1ZHHZREARIERAET
REMHERFITEMBOENE, TEHE ECHO TZHMKAFEKR,
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8 Attachments [ff{4

1. Att1_CONVAL calculation result (translated to English) fff {4 1- CONVAL &x {411
HER,
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