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PREFACE 
 

PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication, 
of PETRONAS OPUs/Divisions. 
 
They are based on the experience acquired during the involvement with the design, construction, 
operation and maintenance of processing units and facilities. Where appropriate they are based 
on, or reference is made to, national and international standards and codes of practice. 
 
The objective is to set the recommended standard for good technical practice to be applied by 
PETRONAS' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical 
plants, marketing facilities or any other such facility, and thereby to achieve maximum technical 
and economic benefit from standardisation. 
 
The information set forth in these publications is provided to users for their consideration and 
decision to implement. This is of particular importance where PTS may not cover every 
requirement or diversity of condition at each locality. The system of PTS is expected to be 
sufficiently flexible to allow individual operating units to adapt the information set forth in PTS to 
their own environment and requirements. 
 
When Contractors or Manufacturers/Suppliers use PTS they shall be solely responsible for the 
quality of work and the attainment of the required design and engineering standards. In particular, 
for those requirements not specifically covered, it is expected of them to follow those design and 
engineering practices which will achieve the same level of integrity as reflected in the PTS. If in 
doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his own 
responsibility, consult the owner. 
 
The right to use PTS rests with three categories of users: 
 

1)  PETRONAS and its affiliates. 
2)  Other parties who are authorised to use PTS subject to appropriate contractual 

arrangements. 
3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with 

users referred to under 1) and 2) which requires that tenders for projects, 
materials supplied or - generally - work performed on behalf of the said users 
comply with the relevant standards. 

 
Subject to any particular terms and conditions as may be set forth in specific agreements with 
users, PETRONAS disclaims any liability of whatsoever nature for any damage (including injury or 
death) suffered by any company or person whomsoever as a result of or in connection with the 
use, application or implementation of any PTS, combination of PTS or any part thereof. The 
benefit of this disclaimer shall inure in all respects to PETRONAS and/or any company affiliated to 
PETRONAS that may issue PTS or require the use of PTS. 
 
Without prejudice to any specific terms in respect of confidentiality under relevant contractual 
arrangements, PTS shall not, without the prior written consent of PETRONAS, be disclosed by 
users to any company or person whomsoever and the PTS shall be used exclusively for the 
purpose they have been provided to the user. They shall be returned after use, including any 
copies which shall only be made by users with the express prior written consent of PETRONAS. 
 
The copyright of PTS vests in PETRONAS. Users shall arrange for PTS to be held in safe 
custody and PETRONAS may at any time require information satisfactory to PETRONAS in order 
to ascertain how users implement this requirement. 
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1. INTRODUCTION 
 
1.1 OBJECTIVE 

 
The objective of this document is to provide a standard guideline for building and 
monitoring statistical inferential. It is intended for use by PETRONAS and Vendors and is 
applicable for building new inferential, updating existing inferential as well as monitoring 
new and existing inferential over time.   
 
 

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS 
 

Unless otherwise authorised by PETRONAS, the distribution of this document is confined 
to companies forming part of or managed by PETRONAS, and to Contractors and 
Manufacturers/Suppliers nominated by them. 
 
This PTS is intended for use in oil refineries, gas plants, chemical plants and, where 
applicable, in exploration and production facilities and supply/marketing installations.  If 
national and/or local regulations exist in which some of the requirements may be more 
stringent than in this PTS, the Contractor shall determine by careful scrutiny which of the 
requirements are the more stringent and which combination of requirements will be 
acceptable as regards safety, environmental, economic and legal aspects.  In all cases 
the Contractor shall inform the Principal of any deviation from the requirements of this 
PTS which is considered to be necessary in order to comply with national and/or local 
regulations.  The Principal may then negotiate with the authorities concerned with the 
object of obtaining agreement to follow this PTS as closely as possible. 
 
 

1.3 DEFINITIONS 
 
1.3.1 General Definitions 

 
The Contractor is the party which carries out all or part of the design, engineering, 
procurement, construction, commissioning or management of a project or operation of a 
facility. The Principal may undertake all or part of the duties of the Contractor.   
 
The Manufacturer/Supplier/Vendor is the party which manufactures or supplies 
equipment and services to perform the duties specified by the Contractor.   
 
The Principal is the party which initiates the project and ultimately pays for its design and 
construction.  The Principal will generally specify the technical requirements.  The 
Principal may also include an agent or consultant authorised to act for, and on behalf of, 
the Principal. 
 
The word “shall” indicates a requirement. 
 
The word “should” indicates a recommendation. 
 

1.3.2 Specific Definitions 
 

Inferential Property 
Estimation of a property based on other measurements. Also commonly known as soft 
sensor, virtual analyser and quality estimator. 
 
Statistical Inferential Property 
Inferential property that is derived from using statistical methods (numerically derived 
from process measurements), such as multiple linear regression.  
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1.3.3 Abbreviations 
 

APC Advanced Process Control 
ARC Advanced Regulatory Control 
LCL Lower Control Limit 
LIMS Lab Information Management System 
MLR Multiple Linear Regression 
PLS Projection to Latent Structure, also known as Partial Least Squares. 
R2 Sum of Squared Residual (or SSR) 
RMSE Root Mean Squared of Error 
Sigma Standard Deviation of Error 
UCL Upper Control Limit 
VIF Variance Inflation Factor 
 
 

1.4 INTRODUCTION TO STATISTICAL INFERENTIAL MODELLING 
 
An inferential model, also known as a soft sensor, is an estimation of a property based on 
other measurements e.g. operating flow, temperature and pressure. In the oil and gas 
industry process control environment, it is a common component of Advanced Process 
Control (APC) and Advanced Regulatory Control (ARC) applications, but it can also stand 
on its own as a reference point for panel operator and engineers alike.     

 
There are several reasons for building and using inferential, including: 

a. Validating instrumentation and providing early detection of drift or malfunction.  
b. Serving as a backup in the event of analyser problems 
c. Replacing physical sensors (transmitters) for process measurements. 
d. Improving control by providing feedback between lab samples or analyser results. 
e. Reducing lab costs.  

 
A statistical inferential model is one that is built using statistical methods, ie numerically 
derived from process data. There is a broad suite of tools available for developing 
statistical inferential models. Many commercial tools offer the user a choice of similar and 
common modelling algorithms, such as multiple linear regression (MLR), and projection to 
latent structures (PLS). Less commonly applied methods include various forms of neural 
network and fuzzy logic. Much APC software incorporate inferential modelling tool as part 
of their suite of tools for APC development. In such cases, provision is usually readily 
available to facilitate inferential updating using both on-line analyzer and lab data. 
 
This PTS focuses on statistical inferential modelling and is written to be non-specific to 
any commercial software. For completeness sake, it is hereby mentioned that a second 
category of inferential modelling exists and is called 1st principles. 1st principles models 
utilise fundamental chemical engineering relationships and equations in order to derive 
the calculated property. They are presently used in fewer numbers of sites across 
PETRONAS.   
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