RESIDUAL RESOURCE DIAGNOSTICS
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Physical parameters of diagnostics

Groups of Parameters

Parameters

Kinematic

Time, velocity, acceleration, frequency, phase, etc.

Geometric

Length, area, angle, curvature, etc.

Statistical and dynamic

Mass, force, pressure, work, energy, power, etc.

Mechanical and molecular

Density, specific gravity, elastic modulus, hardness, impact
viscosity, yielding, etc.

Thermal

Temperature, temperature gradient, entropy, heat absorption, heat
conduction coefficient, etc.

Acoustic

Sound pressure, volume velocity, sound energy, mechanical
resistance, sound intensity, etc.

Electrical and magnetic

Electric charge, electric-field stress, potential, capacity, dielectric
conductivity, electrical resistance, magnetic induction, inductivity,
magnetic permeability, etc.

Radiation flow, radiation energy, spectral concentration,

Radiation illumination, brightness, light intensity, reflection, absorption and
transmission coefficients, etc.
. : Moment of momentum, absorbed radiation dose, exposure dose,
Atomic physics

radioactivity, etc.

Universal physical constant

Speed of light in vacuum, gravity constant, electron, proton,
neutron mass, electron-magnetic moment, etc.




Physical methods of diagnostics

Physical radiation Ecological Technogenic Anti-terrorism | Medical
and emission ¥ i 5h (sales
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Low frequency
(0-10° Hz) + + + + +
Radiowaves
(104~ 100 H) + + + + + + + + +
Infrared
(101 = 4x10* Hz) + + + + + + + + +
Visible (4X1014— 7.5x10 HZ) + + + + + + +
Ultraviolet (7.5x10'* - 3x1016
HZ) + + + + + + +
X-ray (3X1 06— 3x102 HZ) + + + + + + + + +50%
Gamma (3x109 - 3x1022 Hz) + - * +10%
Cosmic (3x10%! Hz) +
Corpuscular emission
(neutrons, protons, electrons, + + + +
positrons)
Permanent magnetic field + + + + + + + + +
Electric field + + + + +10%
Ultrasonic field + +20%
Vibration, noise, impact + + + + +
Mechanical and chemical
parameters measurements
(time, size, force, pressure, + + + + + + + +
mass, concentration, relative
molecular mass, etc.)
Penetrant Testing + + + + + +
Volume of sales (100%) 10% 20% 20% 50%




Object Diagnostics
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Residual Resource of the object technical state

Technical State

I

Technical State Parameters

.

Failure Mechanism

.

Changing of the technical
state parameters during
object operation

Technical State
Monitoring
Technique

Types of Limiting
States




Residual Resource of the object
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Mathematical model of the object
residual resource calculations

R(t)=W(t,x(t)u(t)x,®(t)K) — Residual resource evaluation
x(t) F(x (’[O),u o) KM [toi]) — State

y(t) = G(x(t), u(t)) — Measurements
%(t)=H(y(t)) — Evaluation
D(t)= LIJ(>A<('C), U(t)) — Estimation of the object actual state

x(t) — vector of diagnostic parameters
y(t) — means measurements
@(t) — estimation of technical condition vector

X(t) — object actual state estimation at given moment of time
R(t) - residual resource evaluation at the moment of time

X - technical parameters limiting values
u(t) — object operation conditions at the current moment of time
Uli,.t] — object operation conditions for the time interval

K - vector, characterizing object operation mode



DIAGNOSTIC TREE for
RESIDUAL RESOURCE EVALUATION




RESIDUAL RESOURCE of OBJECT

! Residual life Ky

R=W (t, X(t),u(t))

Quality coefficient of
functioning

D)= (x®),u())



RESIDUAL RESOURCE BY MEANS OF
MAGNETIC TESTING
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EVALUATION of RESIDUAL RESOURCE of PIPELINE

| \\\i

Field pipeline - 15-20 years
Compressor plant - 55-60 years

EP main pipeline -35-40 years -



Technogenic Diaghostics
10-30% expenses

MAGNETIC FLAW DETECTOR
FOR CRAS PIPELINE




Products of the Research Institute of Introscopy
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