[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _GoBack][image: ]
image7.png
[ Nowra Mailru

C @ oaiin | C/Us

Practice Oriented Science - January 27.pdf 210 /266 | — 110% + B o 3 &

Practice Oriented Science: UAE — RUSSIA - INDIA

Was introduced the notion “apocrypha” of ‘measurement of oil disperse
ems characteristics — oil-well liquid, oils and waters through PMR-parameters:
208 relaxation times T, T, T, proton populati

amplitudes A, A, A, determined as the extension of the
out of permissible limits. As the ds was
propertics-water and salts conceniration, density, viscosity, DSD, MM

The trusiworthy determination of measurements by relaxometer PMR in

APC [9] is carried out using method of system function control on the technology

lient-server”10}, in which clients place is located at APC. Server part — in
personal computer (notebook) of operator
Algorithm of 5 for determination of PMR-parameter
ANN is
1. To the information ANN is sent command to. memorize the vectors of
current experimental data of PMR-parameter:
209 N= o T Tocw P P Prcs Ay Ao Al (14),

Where j= A, B, C-molecular ph
parameters.
2. This multi parametric vectors of measurements Nij are proc
the equations for decomposition of the spin-echo (SE) amplitudes envelope on
three component
= YA, exp(- 0T,), tac ] as
In(4/4,) = -0/T,, +n,, (16)
Differences between experimental PMR-data N, determined  from
experimental SE using eq(15,16) and model (ideal) theoretical values N,
of relaxation times P(T,, . .. T,). obtained by solution

210
= (Ao Ao M Ao o T T e o TP

PP ool P Poil] )

¥ Vewtor N, i treated by ANN for defining its conformity to regime
of relaxometer PMR function and to make conclusion by vector N, =["NORM",
“INCORRECT”,“INDEFINITE"].

4. Results of decision. are transferred on operator monitor and are saved in
database fortak Deviation of the parametes s presented
in the

V,)<100% (18)
g correspond to @ near to zero and
21 when |aN<30, where o ¢ use of obtained relation for

the trust worthy determination of measurements by relaxometer PMR mus
be determined the m f ¢ model
for normal oN was decided to search in the form of universal power function,
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described in paper [12]. So far it was
ol 19)
For solutions of problems of verification current multi parametric control
was used mathematical program packet Statistica 10, giving opportunity to
form ANN of different configurations.

Conclusions

1 Proposed the use of the on-line nuclear magnetic r e analyzer for the
express-control of water concentration and droplets size distribution (DSD) in the
oil-water emulsions - altemative new fuels for power plan

2. By the nuclear magn nance relaxometry (NMRR) method were
elaborated methods of physical-chemical parameters of crude oils, oil/water
emulsions and dispersions determination by automated instrumental-mechatronic
complexes.

3 Presented the relations for the express-control of water concentration and
SD by portable proton magnetic resonance (PMR) relaxometer.

4.Was shown, that PMR-method o e of relaxometry is fast, high
informative and can be used in technology processes of crude oil preparation.

209
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Abstract. The paper is devoted to express-control of oil-water emulsions and
208 crude oil properties in the flowing liquid using nuclear (proton) magnetic resonance
(PMR) relaxometry method. Were elaborated methods of determination such oil

properties as: water, oil, gas and alphaltene-resins concentrations, - density,
viscosity in oil and water droplets size distribution in the oil-water emulsions.
Was shown, that PMR-method on the basis of PMR-relaxometry is rapid, high
informative and can be used in technology processes of crude oil mining and
preparation directly at oil-mining deposits.

Keywords: on-line, express-control, proton, magnetic, resonance, rel

Method of pulse nuclear magnetic resonance has great, yet not disclos
opportunities for the express analysis of emulsions characteristics, water
concentrationandsstate of moleculesindispersion phase and media. Characterization

4 of oil systems using NMR techniques is a vast scientific activity Lo [1]. Tosolve key
problems of petroleum engineering the NMR is the most perspective technoloy
[2]. The unique feature of the NMR approach is the diversity of chemi
physical properties at different structural levels that can be accessed using a single
noncontact, nondestructive and multifunctional NMR instrument. On its bas
be studied dynamics of molecules, phase composition, exchange and diff
processes in media and ol and oil-water aggregates [3]. Wide opportuniti
Nuclear (Proton) Magnetic Resonance Relaxometry (PMRR) for determination of
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oils parameters were demonsirated in the papers [4-6] and it was established, that
2 NMRR is unique for express-control of emulsion:
Was established that the dependences of SE amplitudes 4(a.u.) from the flow
velocity u(mis) for water, 90% and n. They are presenied at
figl

205

S e e e ms)
Figure 1. PMR-signal SE amplitudes A(a.u.) from flow rateu(m/s). Curves: 1~

100% water, 2~ 90% water in emulsion (u< 0.2 m/s). 3 - 90% water in emulsion
(> 0.2 m/s), 4- 25% water in emulsion (u< 0.3 m/s), 5- oil (u> 0.3 m/s)

206 So, flow rate can be determined from spin-echo amplitudes with error §<42.3

d methodics [1,7] for the express-control of properties ol
water emulsions and crude oil [8] by the following algorithm:

- measurement of the spin-spin relaxation times and SE amplitude
immobile water T,,, and oil/oil product T, in the time range 1 = 2Nz, where
number of RF-pulses in the CPMG-sequence [7] 90°-t {180°2¢] - T,

- measurement of the effective spin-spin relaxation times T,*in flow emulsion
on-line;

1. Determination of water concentration in emulsion by
Wonge = Tog(Ty * T, )100% /T, *(T, 0
The accuracy of single measurement in the range 0, 1% in
207 immobile sample and 53 % inflowing liquid, that is better than for neares
analogue MERA-MIG with 810% in the range 70-95%. Time of measurement
shorter in three time:
2. Determination of gas saturation of oil-well liquid G,,, in the range G,

0-250% with error 8<3.8% byequation:
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K (A-A) /4, 2)
A,and4 — initial SE amplitudes in the filled by liquid probe head and filled
oil-well liquid, containing gas, K~ correction coefficient. G,,, gives opportunity
to control specific energy consumption (SEC) at pipeline transportation, because
the following equation is valid:
SEC = 1553 0,796G,,, 3)
3 Measurement of oil density p, in the expanded range700-1200 kg/m'with
the main reduced error (MRE) Ap/p,..~ +1%
-k, (T,) -k, (T, for p,=700-900 ke/m3
o=, orp, = 900-1100 kg/m’
That is more precise, then in flow densitomer PLOT-3B-1P with MRE:
%. Time of measurement is shorter in 6 time.

(1.12/p)*(T/298T, )"
‘That is more precise, then by flow analyzer Viscosite with 8= + 2%;
5. Measurement of integral char size distribution (
of water droplets in emulsions by spin-lattice relaxation times T, using equations
in paper [S]
Dy (um) =0.164exp(2.84xT,,)

Measurement of diesel temper
°C in the range of temperatures T,, =
in the range T,, ., = - 16+ +56°'C
T\ (€)= an
8. Measurement of salts concentratior

C(M) =24.3: (12)

9 Measurement of A in the whole range
with error &~

(13)
(14)

Instrumental methods and instrumentation for AR determination was not
found.

Increase of truth worthy proper appreciation of meas s by PMR-
relaxometry using APC can be done by the methods of artificial neuron net
(ANN), the main_ advantage of wh the possibility of training (teaching)
with excluding of «mistake e, define links and make cor
about the truth worthy
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