
Экологическая диагностика

MEDICAL DIAGNOSTICS

ANTI-TERRORIST  DIAGNOSTICS

TECHNOGENIC DIAGNOSTICS

ECOLOGICAL DIAGNOSTICS

RESIDUAL RESOURCE DIAGNOSTICS



Damages and failures – Data Bank

Residual Resource Diagnostics

Evaluation Measurements Testing

Diagnostics parameters: Technical, Physical, Economical

Physic-Mathematical Model of the Object



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 
Radiation flow, radiation energy, spectral concentration, 

illumination, brightness, light intensity, reflection, absorption and 

transmission coefficients, etc.

Atomic physics
Moment of momentum, absorbed radiation dose, exposure dose, 

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 

and emission 

fields, methods, 

phenomena
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Low frequency

(0-103 Hz)
+ + + + +

Radiowaves

(104 – 1010 Hz)
+ + + + + + + + + +

Infrared

(1011 – 4x1014 Hz)
+ + + + + + + + + + +

Visible (4x1014 – 7.5x1014 Hz) + + + + + + + + +

Ultraviolet (7.5x1014 – 3x1016

Hz)
+ + + + + + +

X-ray (3x1016 – 3x1020 Hz) + + + + + + + + + +50%

Gamma (3x1019 – 3x1022 Hz) + + + +10%

Cosmic (3x1021 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

Parameters

Parameters of process

•Micro level

•Macro level

Parameters of process

in the time

Defectiveness Destruction

Parameters of process

in the time

Failure

Object Degradation (D.) Diagnostics

Indicators (D.)

Damage

Kinetics (D.) Mechanics (D.)

Environment Diagnostics 

Influencing 

environment

Object Stress-deformed 

State
Loads



Residual Resource of the object technical state



Residual Resource of the object
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Mathematical model of the object 

residual resource calculations
– Residual resource evaluation

– State

– Measurements

– Evaluation

– Estimation of the object actual state 
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– vector of diagnostic parameters

– means measurements

– estimation of technical condition vector 

– object actual state estimation at given moment of time 

– residual resource evaluation at the moment of time 

– technical parameters limiting values 

– object operation conditions at the current moment of time 

– object operation conditions for the time interval 

– vector, characterizing object operation mode 



Input
Level -1

Level -0

Level -1

Level -2

Level -45

DIAGNOSTIC TREE for 

RESIDUAL RESOURCE EVALUATION



Technical parameters in the
beginning of operation

x(t0)

History of operation conditions
(Influence of destruction) ],0[ tt

u

Technical parameters at the

moment of determination of 

residual life )),(()(
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Operation conditions

u(t)

Measurements during carrying 

out of inspection
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Estimation of 

technical parameters
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Quality coefficient of 

functioning
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Actual condition of 
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Operating condition 
(Influence of destruction) u(t)

Limiting values of
technical parameters

Residual life
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RESIDUAL RESOURCE of OBJECT

(Influence of Destruction)



RESIDUAL RESOURCE BY MEANS OF 

MAGNETIC TESTING 

Coercive force

relative units Pressure 

vessel damage

Cycle III

Cycle II

Cycle I

Pw – working pressure

P, PB – yield point and ultimate stress pressures

I, II, III – loading cycles

Internal pressure in the vessel, P, MPa

Area of 

workloads

Area of elastic

deformations
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Pipeline

Diagnosed 

parameters:

• Pressure

•Temperature

• Quality of gas

• Change of   

position     

of pipeline

•Defects of metal of   

corrosion origin

• Defects of metal of 

mechanical origin

• Welds and others

Methods of diagnosing:

• Magnetic

• Electromagnetic

• Electric

• Ultrasonic

• Thermal

• Acoustic emission

• Tensometry

• Vibration analysis

• Optical

• Chemical and analytic

and others

Analysis:

• Technical 

documentation

• Loads

• Reserves

• Strength

• Quality of 

materials

• Failure

• Stresses

• Defects

• Condition

Choice of

limiting

conditions

Calculation of

residual life

Made decisions Operation

Repair

Dismantling

EP main pipeline -35-40 years

Field pipeline - 15-20 years

Compressor plant - 55-60 years

EVALUATION of RESIDUAL RESOURCE of PIPELINE
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Technogenic Diagnostics 

10-30% expenses
MAGNETIC  FLAW DETECTOR 

FOR GAS PIPELINE

COMPUTER TOMOGRAPHY



Products of the Research Institute of Introscopy

Technogenic Diagnostics

Anti-terrorism Diagnostics

Ecological Diagnostics

Gauges for Size ControlMedical Diagnostics



Publications of the Research Institute of Introscopy


