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## 4670336021 MAJOR NUCLEAR TECHNOLOGY

KEY WORD: OIL/WATER INTERFACE / NEUTRON TECHNIUQE
THEERAPATT MANUWONG : DEVELOFPMENT OF A DETECTION SYSTEM FOR
CRUDE OIL/WATER INTERFACE IN STORAGE TANK USING NEUTRON
TECHNIQUE . THESIS ADVISOR : ASSOC. PROF, NARES CHANKOW, THESIS
COADVISOR : MR.DECHO THONG-ARAM, 73 pp.

This research was aimed to develop a system for detection of crude oilfwater interface in
storage tank using neutron backscattering technigue. An Am-241/Be neutron and Cf-252 were used as
the neutron sources due to their portability. Two detectors i.e. a boron trifluoride (BF,) proportional
counter and an NE-905 glass scintillator detector were used to count backscattrered thermal neutrons.
The experiments showed that the intensity of backscattered neutrons from crude oil was slightly higher
than from water. It could be concluded that, for the crude oil under this investigation, the technigue
was not applicable for field use due to ifs low sensitivity.

Other techniques were therefore investigated in comparison to the neutron backscattering i.e.
neutron transmission, gamma-ray backscattering and gamma-ray transmission. It was found that, in
laboratory, the gamma-ray transmission technique was most practical for detection of crude oil/ water
interface. The technique was finally tested at a crude oil storage tank of Sangkajai Oil Field in
Supun Buri Province using a Co-60 source and a Nal(Tl) detector in comparison to using a
commercially available Hydrotector neutron backseatter probe. It was found that the interface could be

satisfactorily detected using the gamma-ray transmission technique,
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M350 2.3 AU ANV IIATIA NE-905[1]

Manufacturer’s Identification Type
NE-905

Density(g/ em’) 2.48
Refractive index 1.55
Melting Point(’C ) 1200
Y of emission maximum(nm) 395
Light Output relative to anthrec 20-30%
Decay Constant(ns) 100
Content of Li 6.6Wt%
°Li enrichment 95%
Background activity Ol per 100 g 100-200
of glass(/min)
Resolution expected for thermal neutrons 15-28%
(depend on glass thickness)
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Nia=d Caleb Brett

Client: PTTEP Inlernalional Limited
555 Vibhavadi Rangsit Road,
Chatuchak, Bangkok 10900, Thailand

Tel; 02-537 4059
Fax: 02-5374060 Report no.: MTP/2567-2568/2005
Attention:  Khun Arraya C. Date: 12.10.2005

Khun Kittisak H.

Khun Naphakam P.

At the request of PTTEP Intemnalicnal Limited, We, Interek Testing Services (Thailand) Limited., Caleb Brett
has performed analysis of gas and oil samples collected from SKJ1-1 wellsite, Suphanburi province.

Detail of sample information and analysis data are tabulaled as follows.

Drata Tabulation

Table 1 Sample Information

Table 2 Analytical Methods
Table 3 Analysis Results

Yours Falthfully,

Wilaf Suphasin
Laboratary Sector Manager
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Table 1. Sample Information
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Client name; PTTEP International Limited
Sampling lacation: SKJ1-1 wellsite, Suphanbuni province
Sample received date: 30.09.2005
Sample tested date: 10.10.2005
Sample no. Sample type Sample Reference
MTP/2587/2005 Natural gas SKJ1-1, 28-05-2005, 13.00 Hrs.
MTP/25688/2005 Crude oil SKJ1-1, 2B-09-2005, 13.00 Hrs.

Table 2. Analytical Method

Test Parameter Method
Hydrogen Sulfide in Crude Qil, ppm UOP 163-67
ICarbondioxide in Crude Oil, wA% GC
Hydrogen Sulfide In Gas, ppm LOP 8-85
55 Composition, mal% ASTM D 1945-91
Heating Value, ASTM D 3588-98

[Specific Gravity

ASTM D 3588-98

ASTM D 3588-98

tolecular Weight, gimol

Page 2 of 3
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B MTP2567/2005 MTP/2568/2005
Test Parameler
Natural Gas Crude Qil
Hydrogen Sulfide. ppm Less than 1 Less than 1
Carbondicxide, wi% - Less than 0.01
;Cnmpﬂsiliun. mal% - =
-Carbondioxide 52.18 - -
-Nitrogen 2.14 -
-Methane / 279 .
-Ethane 4.87 .
-Propane 6.69 -
-iso-Bulane 076 -
-n-Butans 2,28 - B
-150-Penfane 0.a7 -
-n-Pentane , 076 -
-Hexane plus 1.84 -
Tatal, mol% " 100.00 -
Healing Value, Btu/ fid at 14.606 psi, 60 F 7815 -
Spedific Gravity 1.2772 -
L.Iulewlar Weight, g/mal 6.8 -
Compressibility Faclor, dry gas 0.9936 -

Note : Heating value was calculsted bases upon dry gas and dry air basis at 14,696 psi and 60 deqg.F

Page 3 of 3
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