
RESULTS OF IMPLEMENTATION AND PERSPECTIVES OF 
DEVELOPMENT ‘KAZAKHSTAN-CHINA PIPELINE” LLP MAIN 

PIPELINES’ INTEGRITY CONTROL SYSTEM BASED ON ROAIMS 
SOFTWARE   



 
 
           
Currently, in view of financial, resource and organizational and technical constraints, as well as 
due to such objective factors as high depreciation of fixed assets, its age and technological 
heterogeneity, operation of pipelines under over-standard load regimes, there is problem of 
optimizing the costs of technical maintenance and repair (TM&R) based on a risk-oriented 
approach under ensuring the requirements of industrial safety.  
Such approach fully reflects latest changes in legislation regarding industrial safety, 
environmental protection and other legislative acts of Republic of Kazakhstan. 
         In order to resolve the tasks set, “Kazakhstan-China Pipeline” LLP is implementing the 
pipeline integrity control system (PICS) based on ROAIMS software developed by ROSEN 
company and adapted to requirements of Republic of Kazakhstan legislation which allows to 
evaluate technical state of assets and risk during the operation of the assets – life prediction of 
pipes with defects, possible types and consequences of functional failures and breakdowns 
caused by them. 
           This information serves as a basis for planning preventive measures which, if executed 
on time, will allow to reduce the amount of emergency and unplanned repair works, increase 
industrial safety, minimize consequences of negative environmental impact, insurance costs 
and other risks.   



 
 MAIN TASKS OF IMPLEMENTING PICS   

 Combined geo-informational space integrated into the corporate 
environment with data collection, storage and processing system  

 
 Transparent decision-making mechanism regarding control over 

technical state and integrity of pipeline based on uniform methodology 
base  

 
 Risk-oriented approach to TM&R planning based on actual state of 

pipelines, operation conditions, environment, production plans and 
constraints 
 



AN-2 aircraft 

Aerosurvey complex  ADS-40 manufactured by AG “Leica geosystems” 

from 2015 the Partnership has realized a set of measures under 
implementation of PICS   

Aerospace survey of MP facilities and surroundings has been carried out   



Aerospace survey of MP facilities and environment was carried out, resulting in 
updated information about facilities and a higher resolution of data 

Fragments of space images of MP route based on materials of open sources (Google Earth, etc.) - low resolution and irrelevant 
information 



Resolution on the terrain 
from 0.20 m to 0.50 m 



The geospatial base of MP based on materials of aerospace survey has been 
created 



Electrometric survey   

In-line inspection 
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ROAIMS DB templates 

Collection and integration of MP input data have been carried out   



Collection and integration of MP input data have been carried out   



PODS 
ОСМД* 

Data entered into ROAIMS software 

* Открытая Стандартная     
   Модель Данных 
* Open standard data                        
model 



Aerospace survey materials entered into ROAIMS software 



Data entered into ROAIMS software including results of in-line 
inspection in different years have been combined   

 



Assessment of degree of danger of corrosion defects for the 
current and forecast periods in accordance with the 
international standards ASME has been carried out 

Остаточный ресурс 



Assessment of degree of danger of corrosion defects for the 
current and forecast periods in accordance with the international 
standards ASME has been carried out 

 

Критические дефекты 
отсутствуют 



Complex analysis of the results of measurements of the 
protective "pipe-ground" potential of the MP has been 
carried out 

Распределение защитного потенциала 

Изменение толщины стенки труб по ВТД и исп. документации 

Распределение дефектов по глубине и с учетом профиля трубы 

Потенциально опасные участки МН 



The calculation of an accident probability at the MP has 
been carried out in accordance with API 1160 standard 

Distribution of a failure probability by 9 MP integrity threats 

Distribution of a failure probability along the MP route 



Calculation of expected damage by 4 MP breakdown scenarios 
has been carried out   

1 

2 

3 

1 Determination of the impact area of damaging factors 

2 Estimation of expected amount of damaged environmental objects 

3 Damage calculation 



More than 20 000 natural objects located in area of exposure 
have been identified in ROAIMS software by aerospace survey 
materials   



More than 2500 technogenic objects located in area of 
exposure have been identified in ROAIMS software by 
aerospace survey materials   

 



Area of exposure ≈ 250 m  

Area of exposure ≈ 100 m  

Area of exposure < 25 m  

Calculation of expected damage by 4 MP breakdown scenarios 
has been carried out   

 



Technogenic risk at MP has been calculated   

Possibility of failure (PoF) 

Failure consequences (СoF) 

Technogenic risk (R) 



 Critical area (potentially dangerous section): pipeline section where loss of pipeline 
integrity may negatively affect very sensitive areas, highly populated and other populated 
regions and navigable waterways. [API 1160  “Integrity control of pipelines transporting 
liquid hazardous substances”, item 3.1] 

Critical areas in accordance with API 1160 standard have 
been identified and loaded into ROAIMS software  



Critical area 

Critical area 

Critical areas have been identified at MP section   



Recommendations on mitigating risk of failures at MP have been 
developed   

Program includes 13 measures, 
which:  
 Address most significant 

threats for integrity including  
“Influence of 3 persons”»; 

 Mainly dedicated for preventing 
failures (mitigating possibility of 
occurence); 

 Split by risk indicators 
(criticality) considering location 
of critical areas;   

 Ensures mitigation of risk  of 
failure at MP by 60%. 

Prior to realization 
of measures 

After realization of 
measures 



FURTHER PLANS OF “KAZAKHSTAN-CHINA PIPELINE” LLLP ON 
DEVELOPMENT AND IMPROVEMENT OF PICS 

Expansion of software functionality: 

• Configuration of risk model parameters 
considering the accumulated experience 
of MP operation 

• Expansion of “Defect evaluation” mode 
functional regarding evaluation of 
geometry defects 

• Expansion of functional regarding 
automatic consolidation of data on 
repaired defects  



• Installation and 
geodetic 
connection of 
ground markers  

• In-line inspection 
using IMU (inertial 
measuring unit)   

• Interpretation of 
geometry and 
metal loss data   

• Final report 

• Remote 
monitoring   

• Determining flood 
sections of MP   

• Analysis of pipeline 
displacements due to 
natural processes   

• Analysis of geospatial 
information to 
determine reasons   

• Containment of 
sections with negative 
influence of natural 
processes  

• Determining critical 
values of bending 
stress 

• Finite element method 
modelling, strength 
and stability 
calculations 

• Plan of measures 
considering 
peculiarities of certain 
section   

STUDY AND ANALYSIS MULTILEVEL APPROACH TO EVALUATION  

STUDY INTERPRE 
TATION 

LEVEL 1 
MONITORING 

LEVEL 2 
ANALYSIS 

LEVEL 3 
EVALUATION 

Evaluation of influence of natural processes on sustainable 
functioning of MP  

 



Level 1 – Operational satellite monitoring of 
flood situation along the MP route in order to 
determine character and scale of natural processes   

Evaluation of influence of natural processes on sustainable 
functioning of MP  

 



Level 2 – Containment of 
sections subject to natural 
influences according to in-line 
inspection data (with navigation 
module) and space-time analysis 
of aerospace survey   
 

Evaluation of influence of natural processes on sustainable 
functioning of MP  

 

Plan 

Profile 

Stresses 

Flood threat sections 



stresses 

Level 3 – Detailed analysis of certain sections (evaluation of load and 
influence permissibility) 

Evaluation of influence of natural processes on sustainable 
functioning of MP  

 



Implementation of informational-analytical ROAIMS Management 
Dashboard 

ROAIMS informational board provides 
management with operational access to 
generalized information on technical 
state of MP obtained from ROAIMS 
software modules  
Informational board is an interactive 
display launched at workstation, 
smartphone or tablet 
Includes 3 components: 
• window of key indicators 
• window of pipeline parameters  
• GIS for detailed study of pipeline 

section   
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