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IN THE NAME OF GOD 
 

FOREWORD 

 
By their very nature, technical Specifications are continuously subject to modifications and 
revisions. To strengthen their merit and usefulness, continuous improvements, addendum, 
deletion of disparate information and consequently provision of updated revisions are to be 
made in order to ascertain that such Specifications meet the current requirements, inclusive 
of Iranian Petroleum Standards (IPS) and the recognized and acceptable national and 
international Standards, as well as the optimal codes and practices based on the accumulated 
in-house know-how and plant knowledge and experiences.  

 

However, in reality, due to several reasons, not to mention the complexity of the matter, the 
ultimate goal of continuous direct embedment of the required changes on the relevant 
Specifications may be far reaching. Therefore, in the interim periods between the officially 
issued revisions, the required changes will appear in other documents related to the 
engineering and design work of the on going projects. 

 

In response to the initiative of the Design and Engineering Directorate, and considering that 
the task of the execution of several important and mega projects for the realization of the 
new oil refineries, pipelines and oil terminals as well as improvements of the existing 
facilities, has been assigned to NIOEC, it was decided to update the NIOEC Specifications 
and to issue new official revisions.  

 

The Design and Engineering Directorate was itself entrusted to carry out this important task, 
and as such by forming several special technical committees, working in close co-operation 
and cohesion and sharing their expertise and knowledge, the updated and revised NIOEC 
Specifications were successfully prepared and complied. 

 

These Specifications are intended to be used for Oil Refineries, Distribution Depots, Oil 
Terminals, Pipelines and Pump Stations within NIOEC's projects, and have been  proven to 
be of high value for such purposes. It must however be  appreciated that these Specifications 
represent the minimum requirements and should in no way be interpreted as a restriction on 
the use of better procedures, engineering and design practices or materials. 

 

We encourage and highly appreciate the users and other clear sighted and experts to send 
their comments on the Specifications to the Design and Engineering Director of NIOEC for 
evaluation and approval.  
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INTRODUCTION  

To satisfy the requirements of this NIOEC Specification, Iranian Petroleum Standard IPS-E-PR-330 
(Dec 2011) with the modifications as specified herein after shall be strictly followed. 

Articles 1 and 2 of this document replace entirely the related articles in the referenced IPS Standard. 

 

1. SCOPE 

This Specification specifies the minimum requirements for the process design of production and 
distribution of compressed air systems for the above-mentioned industries. 

Deviations from this Specification will only be permitted on obtaining written approval from 
NIOEC. 

Resolution on cases not explicitly stipulated in this Specification, or on cases where conflicts may 
arise among the requirements of the referenced/relevant IPS and the international standards, shall be 
made through written consent and approval of NIOEC. 

 

2. REFERENCES 

The following standards, codes, and specifications, to the extent specified hereinafter, shall 
constitute a part if this NIOEC Specification. Latest edition of the undated referenced documents 
and the cited edition of the dated references shall apply. The applicability of changes made to the 
dated references, after the cited date shall be mutually agreed upon between NIOEC and the vendor/ 
contractor  

 
API   (AMERICAN PETROLEUM INSTITUTE) 

API 672  "Packaged, Internally Geared Centrifugal Air Compressors for General 
Refinery Services", 2nd. Ed., April 1988. 

API 680 "Packaged Reciprocating Plant and Instrument Air Compressors for General 
Refinery Services", 1st. Ed., October 1987. 

API 617     "Axial and Centrifugal Compressors and Expander-compressors for 
Petroleum, Chemical and Gas Industry Services", 

API 619            "Rotary Type Positive Displacement Compressors for Petroleum, Chemical, 
and Gas Industry Services" 

 

IPS   (IRANIAN PETROLEUM STANDARDS) 

IPS-E-PR-330     "Engineering Standard for Process Design of Production and Distribution    
Compressed Air Systems" 

                                         

NIOEC SP (NIOEC SPECIFICATIONS) 

NIOEC-SP-00-10 "NIOEC Specification for Units" 

NIOEC-SP-00-50        "NIOEC Specification for Design Criteria" 

NIOEC-SP-70-01        "NIOEC Specification for Instrumentation"    

NIOEC-SP-00-71        "NIOEC Specification for Process Design of Cooling Water Circuits"  

NIOEC-SP-47-01        "NIOEC Specification for Steam Jet Ejectors)"    

Full document details: NIOEC SP-00-64 2015

http://www.avadocuments.com/doc/nioec-sp-00-64-2015
http://www.avadocuments.com/doc/nioec-sp-00-64-2015


   
  

                                    September, 2015                       NIOEC-SP-00-64(1) 

3 

NIOEC-SP-47-01   "NIOEC Specification for Process Design of Gas (Vapor)-Solid Separators" 

NIOEC-SP-46-08   "NIOEC Specification for Centrifugal Compressors in General Refinery Services"   

NIOEC-SP-46-09  "NIOEC Specification for Reciprocating Compressors for General Refinery 
Services"    

                      

2.1. EQUIVALENT TO IPS STANDARDS 

Substitute the following IPS Standards as referred to throughout IPS-E-PR-330 for the relevant 
NIOEC's Specifications as follows: 

IPS Standard                                                        Relevant NIOEC Specification 

IPS-E-GN-100                                                                  NIOEC-SP-00-10 

IPS-G-IN-200                                                                   NIOEC-SP-70-01  

IPS-E-PR-400                                                                  NIOEC-SP-00-71  

IPS-E-PR-440                                                                  NIOEC-SP-00-50  

IPS-E-PR-745                                                                  NIOEC-SP-47-01  

IPS-E-PR-880                                                                  NIOEC-SP-00-97 

IPS-E-PR-750                                                                  NIOEC-SP-46-08 

IPS-M-PM-170                                                                NIOEC-SP-46-08 

IPS-G-PM-200                                                                NIOEC-SP-46-09 

 

3. ADDENDUM TO IPS-E-PR-330 

This addendum revises the below listed articles of the referenced standard as follows: 

 

4. UNITS (Modification) 

International system of units (SI) shall be used in accordance with NIOEC-SP-00-10, unless 
otherwise specified. 

                                                          

3.  DEFINITIONS AND TERMINOLOGY(Addition) 
 

Discharge Pressure- Is the pressure at the water cooler outlet and doesn't include pulsation damper, 
tec. pressure drop 

Differential Pressure-  differential pressure measurement between the compressor inlet flange and 
the final-stage discharge flange. 

Standby service- When standby service is specified , the vendor shall  provide all necessary controls 
and protective systems to allow automatic and manual startup. 

Max Allowable temperature- the maximum continuous temperature for which the manufacture has 
designed the equipment (or any part to which the term is referred) when handling the specified fluid 
at the specified pressure. 

Max allowable working pressure- the max continuous pressure for which the manufacturer has 
designed the equipment (or any part to which the term is referred) when handling the specified fluid 
at the specified pressure. 
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Desiccant- A solid substance that remove water vapor from an air or other gaseous stream by 
adsorption or absorption. 

5.2  

5.2.1.20  (Addition)  

In particular the FCCU designer should be consulted to  obtain realistic max loads so as to keep 
from over sizing the compressor air facilities. 

5.2.1.21 (Addition) 

As a minimum, the following items should be specified : 

- Dryer Type 

- Dryer Outlet Capacity 

- Operating And Design Inlet Pressure 

- Operating And Design Inlet Temperature 

- Inlet Relative Humidity 

- Required Pressure Dew Point 

- Allowable Pressure Drop 

- For Adsorption Type Dryer , Desiccant Type 

- For Heated Adsorption Type Dryers, Utility Characteristics of The Heat Supply  

5.2.2.4 Approach temperature (the difference in temperature between the cooling water inlet and the 
compressed air outlet temperature) of  max. 5C  

 

5.2.6(Addition) 

 It is customary to have both a steam turbine-driven air compressor and a motor-driven unit. When 
more than two air compressor are installed, driver selection should be based on the refinery overall 
design scheme, steam balance reliability, the available electrical infracture and overall costs. 

 

5.2.7.5(Addition) 

i. TT , TSH and TSHH shall be provided between interstage after and before of internal KO drum. 
 

5.2.9.4 (Addition) 

 The sizing basis will also handle a fire situation  with water in the bottom of the receiver. Receiver 
shall be equipped by PSV. 

 
5.2.10.1.7(Modification) 

Silencer shall be provided according to noise limitation. In following location , silencer shall be 
considered : 

1- Air Inlet 

2- Last stage of compressor (To be advised by vendor) 

3- Over Flow Control Valve 
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5.4.1.2.4 (Additions) 

Each drying vessel  should have a drying equivalent to the max. capacity of the compressor(s) 
normally in operation for a suitable period: normally 9 to 12 hours.  

 

5.4.1.2.5 (Addition) 

Desiccant specification are typically shown in Appendix E. 

 
5.4.1.2.6 (Additions) 

Regeneration air should be heated. Preferably by an electric heater , though steam may be used if it 
is available at a suitable temperature(204C). 

 
6.1 (Addition) 

Compressor package should  be included but not limited to the following items: 

a- Air compressor 
b- Coupling and coupling guard 
c- Base plate (or structural framework) 
d- Intercoolers and after cooler. moisture separator and drain system 
e- Lubrication oil system 
f- Control and instrumentation 
g- Driver 
h- Inter stage air piping 
i. Inlet and discharge expansion joints 
i- Silencer 
j- Air filter 
i. Valves 

 
7 (Modification) 

A dew point on line analyzer shall be considered after air dryers. 
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Appendix C 

Typically air Consumption for each unit  
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Appendix D  
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Appendix E 
 
 

Typical Adsorption Desiccant Types  

Activated Alumina  

 Porous form of aluminum oxide.  

 Lowest cost desiccant. 

 Provides good adsorption capacity. 

 High crush strength limits dusting.  

 Provides pressure dew points of -40°F(-40°C)or lower.  

 Most tolerant to liquid water.  

 Low pressure drop. 

 Regeneration temperature of about 350°F (175°C) or lower. 

Silica Gel  

 Spherical bead consisting of 97% silica and 3% alumina. 

 Provides pressure dew points of – 40°F (-40°C) or lower. 

 Special beads change colors to indicate moisture levels. 

 Silica gel beads will fracture in the presence of liquid water. Protective layer of activated 
alumina is recommended.  

As compared to activated alumina, silica gel:  

 Provides lower pressure drop. 

 Can be regenerated at lower temperatures of 300 to 350°F (150 to 175°C). 

 Is 2 to 3 times more costly. 

 Requires less energy to regenerate.  

 Has up to 15% higher moisture retention. Dryer vessels can be made smaller.  

Molecular Sieve  

 Molecular Sieve is sodium alumina silicate.  

 Provides pressure dew points of – 100°F(-75°C) 

 High cost (4 to 5 times the cost of activated alumina) limits its usage to special applications 
where low dew points are needed.  

 Moisture retention half that of activated alumina.  

 Moisture retention is essentially constant with relative humidity.  
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FOREWORD 

The Iranian Petroleum Standards (IPS) reflect the views of the Iranian Ministry of Petroleum and are 
intended for use in the oil and gas production facilities, oil refineries, chemical and petrochemical 
plants, gas handling and processing installations and other such facilities. 

IPS are based on internationally acceptable standards and include selections from the items 
stipulated in the referenced standards. They are also supplemented by additional requirements 
and/or modifications based on the experience acquired by the Iranian Petroleum Industry and the 
local market availability. The options which are not specified in the text of the standards are 
itemized in data sheet/s, so that, the user can select his appropriate preferences therein. 

The IPS standards are therefore expected to be sufficiently flexible so that the users can adapt 
these standards to their requirements. However, they may not cover every requirement of each 
project. For such cases, an addendum to IPS Standard shall be prepared by the user which 
elaborates the particular requirements of the user. This addendum together with the relevant IPS 
shall form the job specification for the specific project or work. 

The IPS is reviewed and up-dated approximately every five years. Each standards are subject to 
amendment or withdrawal, if required, thus the latest edition of IPS shall be applicable 

The users of IPS are therefore requested to send their views and comments, including any 
addendum prepared for particular cases to the following address. These comments and 
recommendations will be reviewed by the relevant technical committee and in case of approval will 
be incorporated in the next revision of the standard. 

 

Standards and Research department 

No.17, Street14, North kheradmand 

Karimkhan Avenue, Tehran, Iran . 

Postal Code- 1585886851 

Tel: 88810459-60  & 66153055 

Fax: 88810462 

Email: Standards@ nioc.ir 
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