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Experimental Quality Characteristics for Water Removal in
Inner Flushing Oil in Process Piping of Offshore Plant
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{Abstract)

An important problem of offshore plant process piping is equipment accidents due
to the removal of fine metal debris and foreign substances in the pipes that deliver
fluids such as hydraulic oil, lubricating oil and thermal oil. Temporary flushing
equipment to remove debris uses fluid equipment of centrifugal pump and gear pump
to prevent equipment accident of offshore platform. The equipment manufacturer
requires the shipyard to have a cleanliness rating inside the pipe to meet the
international standards 1SO4406 and NAS1638 quality levels to prevent damage to the
equipment sold. The quality of the internal flushing of pipes conforms to the
regulations suggested by the equipment manufacturer. In this paper, three types of
electric heater capacity, which is a method of evaporating and removing water inside
a pipe during an oil flushing process, were compared. In addition, the study was
conducted to remove the flushing oil in the pipe and to improve oil quality.
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Table 1. Information on Basic Physical and Chemical
Properties of Flushing Oil

Physical and Chemical Properties

Appearance Liquid

Colour Amber to Brown

Auto Ignition T (C) |Not determined

Solubility Insoluble in water soluble

Initial boiling point (C)[»320

Melting Point (C) [< -35

Relative density 0.89815

Flash point(‘C) > 170 PM Closed cup

Vapour density >1 (Air=1)

Viscosity 36 ¢St 40 not water soluble
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Table 2. The Passivation and Solution after Pickling

. Mg.
Element Hyd.roger‘l N1t1.'1c Complex
fluoric acid Acid
Powder
Contents (%) 7~15 15~25 | 30~40

Surfactant, Corrosion Inhibitor,

Others Ammonium hydrogen
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Table 3. ASME B 31.3 Process Piping Guide
Revision 2. Appendix K

Contamination type and Removal Procedure

Type of Contamination

Removal Procedure

Dirt, Metal Chips and

Water, Steam, Air Blow,
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Filings. Steam Cleaning Lo .
Oil Paint Grease Wax, Cleaning ISO 44067+ NAS 16389 ?z—f ou]ly| Uk
Varnish og 209 FRE A4 AR = e U
Moisture l]iehydration, Using N2, o} RAAE 2719 £57F FARCR 5FY
cohol. Holu) wrrjsr Helele] 2] Fol el Aiel
Weld Spatter, Rust, Blasting, Mechanical, 2 QA% & 9k
Scale, Slag, Free Iron. |Sulfuric, Acid Cleaning
Table 4. NAS 1638 Casses Grade
NAS 1638 Classes
9% | 00| O 1 2 3 4 5 6 7 8 9 10 11 12
5~15 |125250| 500 | 1000|2000 |4000|8000 |16000{32000|64000 | 128000 | 256000 | 512000 |1024000
15~25 | 22 | 44 | 89 | 189 | 356 | 712 |1425] 2850 | 8700 |11400| 22800 | 45600 | 91200 | 182400
25~50 | 4 | 8 | 16 | 32 | 64 | 126|253 | 506 | 1012 | 2025 | 4050 | 8100 | 16200 | 32400
50~100 | 1 213 6 11 | 22 | 45 | 90 | 180 | 360 | 720 1440 | 2880 | 5760
100(m | 00| 1|1 2 | 4| 8 | 16 | 32 | 64 | 128 | 256 | 512 | 1024
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Table 5. Equivalent 1SO 4406 and NAS Classes Grade
Zzgg":qﬁg NAS 5-15 15-25 25-50 50-100 $100
- 0 125 22 4 1 0
- 0 250 44 8 2 0
10/12/7 1 500 89 16 3 1
13/11/8 2 1000 178 32 6 1
14/12/9 3 2000 356 63 11 2
15/13/10 4 4000 712 126 22 4
16/14/11 5 8000 1425 253 45 8
17/15/12 6 16000 2650 506 90 16
18/16/13 7 32000 5700 1012 190 32
19/17/14 8 64000 11400 2025 360 64
20/18/15 9 128000 22800 4050 720 128
21/19/16 10 256000 45600 8100 1440 256
22/20/17 11 512000 91200 16200 2880 512
23/21/18 12 1024000 182400 32400 5760 1020
Table 5+ ISO 4406 ClassesollAl 3552l Zt
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Fig. 1 Qil Flushing equipment photo appearance
\@ Piping Line for Flushing :
@ Boundary

J) Filteration

Temporary
Flushing Unit

@ Boundary a) Temperature
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h) Centrifugal pumy
i) Gear Pump

b) Flowmeter
<) Reserved Qil Tank

d) Tank Level
) Test point

) Vibration
g) Electric Heater

Fig. 2 Flushing general arrangement of test equipment
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Fig. 3 Differential Pressure caused by foreign
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Table 6. Specification of Heating Element

Model Capacity | E3 | B4 | E5
Power Consumption KW 50 | 60 | 70
Elec. Power Supply | Volts | 230 | 440 | 440

Weight Kg |6.35]15.5(20.5

Length of HE mm | 330 | 530 | 666
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