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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 SCOPE 

This PTS contains the piping classes for exploration and production facilities. The basis of 
design of the piping classes is given in PTS 31.38.01.10 

This is a revision of the PTS of the same number dated December 1999; a summary of the 
changes since the last revision is included in (1.5). 

The general requirements for piping systems are specified in PTS 31.38.01.11. 

Excluded from the scope of this PTS are: 

• oil and gas transmission pipeline systems; 
• piping classes for refineries and chemical plants, which are included in 

PTS 31.38.01.12. 

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS 

Unless otherwise authorised by PETRONAS, the distribution of this PTS is confined to 
companies forming part of PETRONAS Group, and to Contractors nominated by them. 
 
This PTS is intended for use in exploration and production facilities, within the property 
limits as defined in ASME B31.3 par. 300.1. 
 
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, 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 

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 Principal is the party which initiates, and ultimately pays for, the project. The Principal 
will generally specify the technical requirements. The Principal may also include an agent 
or consultant, authorised to act for the Principal. 

The word shall indicates a requirement. 

The word should indicates a recommendation. 

1.4 CROSS REFERENCES 

Where cross-references to other parts of this PTS are made, the referenced section 
number is shown in brackets. Other documents referenced by this PTS are listed in (4). 

1.5 SUMMARY OF CHANGES SINCE THE LAST REVISION 

1.5.1 Introduction 

This revision is mainly an update of the existing piping classes to align with the latest 
developments. The main changes are listed below. 

An overview of the changes per piping class is given in Appendix A. 

 

 

1.5.2 Pressure/temperature rating 

Revisions of ASME B31.3 and ASME B16.5 were issued in January 2004 and November 
2003, respectively. The pressure/temperature rating of the piping classes have been 
recalculated in line with the latest issues of the above codes and standards. 
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1.5.3 Piping classes 

Alloy 625, Alloy 825 and 6Mo piping classes with solid and clad material have been 
developed for the need of recent projects. 

Piping classes with soft seated ball valves have been replaced due to change from 
BS 5351 to ISO 17292, which includes a change in pressure/temperature rating. 

Piping classes with carbon steel galvanised piping are only applicable for fire fighting 
service and have therefore been removed from this PTS. 

Piping classes with pipe clamp connectors have not been issued with this revision due to a 
review on the design verification of the various manufacturer specific clamp connectors. 

Due to the medium (sodium hypochlorite), titanium piping class 16041 has been subject to 
fugitive emission tightness class A. 

1.5.4 Valves 

PETRONAS International is working on enhanced group philosophies regarding fugitive 
emissions on a toxicological and environmental base. This have been applied on the 
selection of valves and reflect piping classes which are suitable for fugitive emission 
tightness class A. See PTS 31.38.01.10-Gen, para 3.10. 

ASTM A216 grade LCB material have been deleted from group piping classes, to be 
replaced with the now widely available ASTM A216 grade LCC material. This change has 
allowed higher class ratings for new piping classes. 

Flanged short pattern triple eccentric butterfly valves have been introduced for DN 200 and 
larger as an economic alternative for gate valves. Due to a higher performance, these 
valves have also replaced wafer type butterfly valves class 150 and 300. 

Dual plate check valves have been introduced for DN 300 and larger sizes, as an 
economic alternative for swing type check valves. 

BS 5351 ball valves have been withdrawn and replaced by ISO 17292. Due to a deviation 
in pressure/temperature rating between both specifications, new piping classes have been 
developed (see 1.6.3). 

The maximum temperature of soft seated ball valves have been increased from 120 to 150 
°C, which is the maximum allowable temperature for PTFE and Devlon V seats. 

Ball valves with electroless nickel plated (ENP) balls have been removed from the piping 
classes and replaced by valves with stainless steel balls. See PTS 39.01.10.11-Gen. 

1.5.5 Stud bolts 

Bolt lengths have been reviewed and verified. 

1.5.6 Spectacle blinds/spades 

Spectacle blinds have been reviewed for ergonomics and limited to the maximum 
allowable size in accordance with PTS 31.38.01.11-Gen. 

Spades have been added for all sizes. 

1.5.7 Gaskets 

For pressure classes and sizes up to/incl. DN 600, stainless steel spiral wound graphite 
gaskets with a stainless steel inner ring and a carbon steel outer ring have been specified. 

The manufacturing standard for spiral wound gaskets has changed from BS 3381 to ASME 
B16.20. 

New gaskets have been introduced for duplex stainless steel and titanium piping classes. 

1.5.8 Miscellaneous 

The maximum size of vents and drains has been increased, relative to the header size. 

Non-piping items such as level gauges and level displacer have been removed from the 
piping classes. 

Thermowells have been replaced in accordance with new design. See 
PTS 31.38.01.11-Gen. 
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1.5.9 Impact testing of austenitic stainless steel 

For application at temperatures below –101 °C, ASME B31.3 para 3.2.3.2.2 requires 
impact testing at the lower design temperature. This requirement has been reflected in the 
applicable austenitic stainless steel grade 304 cryogenic piping classes, through impact 
testing at –196 °C. 
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2. PIPING CLASSES – SERVICES AND MATERIALS SELECTION INDEX 
 
This index is presented as an excel spreadsheet which is attached in the attachment. 
 

31380184
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Service and Material Selection Index PTS 31.38.01.84, Jan 2010

Reference Piping class Service index Material specification

PTS PTS PTS Material Sour PWHT Corr. Valve ASME Ball Medium Properties Remarks Notes Short Chemical CAS RN EU Dangerous Substances Directive Danger Classification Pipe Fittings Forgings Plate Thermowell Meterrun Strainer (Y-type) Studbolts Gaskets Clamp type connector Valves Check, Gate, Globe Butterfly Dual plate check Ball (ISO 17292) Ball (API 6D/ISO 14313) Plug

Piping Piping PN ASME class service allow. FETC B16.5 where Tmin valve name formula (see note 5) (for explanation see tab "Dangerous substances") seamless sml wld welded seamless seamless welded welded Sieve Bolts Nuts Type Sealing Winding Inner Centring Type Sealing Grooved Centring Hub Appl Clamp Appl Seal ring Appl Body & Bonnet Trim Body & Bonnet Trim Trim Trim Trim Internal seat Internal seat Internal seat Trim

class class barg 150 DN DN 300 DN DN 600 DN DN 900 DN DN 1500 DN DN 2500 DN DN (note 2) (note 13) mat. is between incl. C E F/F+ N O T/T+ Xi Xn Carci Muta ASTM ASTM API ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM Class 150 + 300 ASTM or EN ASTM or EN < DN 600 Reinf ring ring > DN 600 profile ring Blind hub code ASTM code code ASTM ASTM Class 150-600 Class 900 Class 150-300 Class 600-2500

(old) (min) (max) (min) (max) (min) (max) (min) (max) (min) (max) (min) (max) group Min Max 0° and -20°C nogen gen Min Max ASTM forging casting

use PC

PTS 31.38.01.12 1000 - 1 15 600 3 15 600 Carbon steel 1 A 1.1 -20 400 1000 Benzene C6H6 71-43-2 F T Xi Xn R45 R46 > 150 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 - - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 0 150 1001-KS Y Acetone + water DMK C3H6O 67-64-1 F 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 0 150 1001-KS Y Acetonitrile C2H3N 75-05-8 F Xn 0 130 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Air instrument, tool - 0 50 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Butane gas C4H10 106-97-8 F+ 0 60 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Butene (Butylene) gas C4H8 25167-67-3 F+ A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Butanol C4H10O 71-36-3 Xi Xn 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Diethylene glycol all concentrations, dry DEG C4H10O3 111-46-6 Xn 0 150 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Ethanol anhydrous C2H6O 64-17-5 F 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Hydrocarbons non corrosive 9,12 - 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Hydrocarbons with wet H2S 9 - 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Isobutanol finished product C4H10O 78-83-1 Xi 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Isopropyl alcohol IPA C3H8O 67-63-0 F Xi 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Methanol (Methyl alcohol) CH4O 67-56-1 F T 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Butanone (Methyl ethyl ketone) MEK C4H8O 78-93-3 F Xi 0 100 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Nitrogen N2 7727-37-9 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Polyols unfinished neutral prod. - 0 150 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Propane gas C3H8 74-98-6 F+ 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001 1021 1 15 1200 3 15 1200 Carbon steel 1 B 1.1 -20/0 150 1001-20 Y Butanol (Sec-butyl alcohol) liquid SBA C4H10O 78-92-2 Xi 0 200 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001-20 - 3 15 1200 Carbon steel 1 B 1.1 -20 150 Y A106-B - 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1001-KS - 1 15 1200 3 15 1200 Carbon steel LT fine grained 1 B 1.1 -20 150 Y - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1002 - 1 15 600 3 15 600 Carbon steel 1 A 1.1 -20 150 1002 Y Benzene C6H6 71-43-2 F T Xi Xn R45 R46 0 85 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1002 - 1 15 600 3 15 600 Carbon steel 1 A 1.1 0 150 1002-KS Y 1,3-Butadiene gas C4H6 106-99-0 F+ R45 R46 0 35 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1002 - 1 15 600 3 15 600 Carbon steel 1 A 1.1 0 150 1002-KS Y Hydrogen chloride gas, dry HCl 7647-01-0 C T 0 100 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1002 - 1 15 600 3 15 600 Carbon steel 1 A 1.1 0 150 1002-KS Y Phenol C6H6O 108-95-2 C T Xn R68 0 200 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1002-KS - 1 15 600 3 15 600 Carbon steel LT fine grained 1 A 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1003 - 1 15 600 3 15 600 Carbon steel 3 A 1.1 0 150 1003-KS Y Sodium hydroxide (Caustic soda) >= 2%; area A - without tracing see PTS 31.38.01.11-Gen - Appendix 10 8 NaOH 1310-73-2 C A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 AISI 316, PTFE - - -

PTS 31.38.01.12 1003-KS - 1 15 600 3 15 600 Carbon steel LT fine grained 3 A 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1005 1023 1 15 600 3 15 600 Carbon steel moderate PWHT 1 B 1.1 -20 150 1005 Y Amine lean solvent 7 - 0 80 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1007 1372 1 15 600 3 15 600 Carbon steel moderate PWHT 3 B 1.1 -20/0 150 1007-20 Y Amine rich solvent CO2 case 7 - 0 95 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1007 1372 1 15 600 3 15 600 Carbon steel moderate PWHT 3 B 1.1 -20/0 150 1007-20 Y Amine rich solvent H2S case 7 - 0 110 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1007 1372 1 15 600 3 15 600 Carbon steel moderate PWHT 3 B 1.1 -20/0 150 1007-20 Y Amine lean solvent 7 - 0 130 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1007-20 - 3 15 600 Carbon steel moderate PWHT 3 B 1.1 -20 150 Y A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1008 - 1 15 600 3 15 600 Carbon steel moderate PWHT 3 A 1.1 0 150 1008-KS Y Sodium hydroxide (Caustic soda) >= 2%; area A - with tracing; area B see PTS 31.38.01.11-Gen - Appendix 10 8 NaOH 1310-73-2 C A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1008-KS - 1 15 600 3 15 600 Carbon steel LT fine grained moderate PWHT 3 A 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Air instrument, tool - - 0 50 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Butanol C4H10O 71-36-3 Xi Xn 0 200 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Butanol (Sec-butyl alcohol) liquid SBA C4H10O 78-92-2 Xi 0 200 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Carbon dioxide dry CO2 124-38-9 0 350 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Condensate (ex-steam) non aerated - 0 250 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Diethylene glycol all concentrations, dry DEG C4H10O3 111-46-6 Xn 0 150 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Ethanol anhydrous C2H6O 64-17-5 F 0 100 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Hydrocarbons non corrosive 3,9,12 - 0 200 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Hydrocarbons non corrosive 3,9,12 - 0 330 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Hydrocarbons with wet H2S 3,9 - 0 200 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Hydrocarbons with sulfur and/or naphthenic acids 9 - 0 240 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Isobutanol finished product C4H10O 78-83-1 Xi 0 100 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Isopropyl alcohol IPA C3H8O 67-63-0 F Xi 0 100 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Methanol (Methyl alcohol) CH4O 67-56-1 F T 0 100 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Butanone (Methyl ethyl ketone) MEK C4H8O 78-93-3 F Xi 0 100 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Nitrogen gas N2 7727-37-9 0 340 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Polyols unfinished neutral prod - 0 150 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 1011-20 Sulphur trioxide gas, dry SO3 7446-11-9 0 340 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011 1011 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20/0 400 - Water, boiler feed treated non corrosive BFW - 0 250 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1011-20 - 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 1 B 1.1 -20 400 A106-B A333-6 5L-B - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1012 1012 3 15 1200 Carbon steel 1 B 1.1 -20/0 400 1012-20 see 1011 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1012-20 - 3 15 1200 Carbon steel 1 B 1.1 -20 400 A106-B - 5L-B - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1013 1013 1 15 1200 3 15 1200 6 15 1200 9 15 600 Carbon steel moderate PWHT 1 B 1.1 -20/0 400 1013-20 Amine lean solvent 7 - 0 80 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1013-20 - 3 15 1200 6 15 1200 9 15 600 Carbon steel moderate PWHT 1 B 1.1 -20 400 A106-B A333-6 - - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1015 1015 1 15 1200 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel high 1 B 1.1 0 400 1015-KS Hydrocarbons with wet H2S 9 - 0 200 A106-B A333-6 - A672-C65 cl 22 - A234-WPB A420-WPL6 A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1015-KS - 1 15 1200 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained high 1 B 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1026 1025 1 15 600 3 15 600 Carbon steel high PWHT 3 B 1.1 0 210 1026-KS Y - - A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, Stellite - - -

PTS 31.38.01.12 1026-KS - 1 15 600 3 15 600 Carbon steel LT fine grained high PWHT 3 B 1.1 -20 210 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, Stellite - - -

PTS 31.38.01.12 1031 1031 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel 3 B 1.1 0 400 1031-KS - - A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.12 1031-KS - 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 25 15 300 Carbon steel LT fine grained 3 B 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1035 1125 1 15 600 3 15 600 Carbon steel high 1 B 1.1 0 150 1035-KS Y Hydrocarbons with wet H2S 9 - 0 150 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1035-KS - 1 15 600 3 15 600 Carbon steel LT fine grained high 1 B 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1036 1126 1 15 600 3 15 600 Carbon steel high 3 B 1.1 0 150 1036-KS Y Water, sour with high severity HIC - 0 150 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1036-KS - 1 15 600 3 15 600 Carbon steel LT fine grained high 3 B 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1041 1041 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 1 B 1.1 -20/0 400 1041-20 Hydrocarbons with wet H2S 2,9 - 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1041-20 - 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 1 B 1.1 -20 400 A106-B A333-6 - - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1042 1042 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 3 B 1.1 -20/0 400 1042-20 Hydrocarbons with wet H2S 2,9 - 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1042 1042 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 3 B 1.1 -20/0 400 1042-20 Hydrocarbons with sulfur and/or naphthenic acids corrosion rate must be checked 6,9 - 240 330 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1042 1042 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 3 B 1.1 -20/0 400 1042-20 Water, sour with wet H2S - 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1042-20 - 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel moderate 3 B 1.1 -20 400 A106-B A333-6 - - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1055 1055 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel high 3 B 1.1 -20/0 400 1055-20 Water, sour with high severity HIC - 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1055-20 - 3 15 1200 6 15 1200 9 15 1200 15 15 400 Carbon steel high 3 B 1.1 -20 400 A106-B A333-6 - - A671-CC65 cl 22 A234-WPB A420-WPL6 - A420-WPL6W A105 A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1061 1131 3 15 600 Carbon steel moderate 1 B 1.1 0 150 1061-KS Y Hydrogen with or without wet H2S check API 941 for pressure/temperature limit 2 H2 1333-74-0 F+ 0 200 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1061-KS - 3 15 600 Carbon steel LT fine grained moderate 1 B 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1071 1071 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 200 Carbon steel moderate PWHT 1 B 1.1 0 400 1071-KS Hydrogen with or without wet H2S check API 941 for pressure/temperature limit 2 H2 1333-74-0 F+ 0 230 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1071-KS - 1 15 1200 3 15 1200 6 15 1200 9 15 1200 15 15 200 Carbon steel LT fine grained moderate PWHT 1 B 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1076 1076 1 15 1200 3 15 600 6 15 600 9 15 600 15 15 600 25 15 500 Carbon steel moderate PWHT 3 B 1.1 0 400 1076-KS Hydrogen with or without wet H2S check API 941 for pressure/temperature limit 2 H2 1333-74-0 F+ 0 230 A106-B A333-6 - A672-C65 cl 22 - A234-WPB A420-WPL6 A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1076-KS - 1 15 1200 3 15 600 6 15 600 9 15 600 15 15 600 25 15 500 Carbon steel LT fine grained moderate PWHT 3 B 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Butane liquid 4 C4H10 106-97-8 F+ -50 50 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Butene (Butylene) liquified gas 4 C4H8 25167-67-3 F+ - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Coolant 60% H2O + 40% Methanol 4 - -50 50 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Hydrocarbons with or without wet H2S 4,9 - -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Methanol (Methyl alcohol) 4 CH4O 67-56-1 F T -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Propane gas/liquified gas 4 C3H8 74-98-6 F+ -50 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1085 1172 1 15 1200 3 15 1200 Carbon steel LT fine grained moderate 1 B 1.1 -50 150 - Y Propene (Propylene) 4 C3H6 115-07-1 F+ -48 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1086 1173 1 15 600 3 15 600 Carbon steel LT fine grained moderate PWHT 1 B 1.1 -50 150 - Y - 4 - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 1092 1091 1 15 300 3 15 300 Carbon steel 3 A 1.1 0 65 1092-KS Y Sulphuric acid > 65% wt see PTS 31.38.01.11-Gen - Appendix 10 8 H2SO4 7664-93-9 C 0 40 A106-B - - - - A234-WPB - - - A105 - - - - - - A193-B7 A194-2H Flat ring PTFE - - - - - A105 Alloy 20 A216-WCB/WCC Alloy 20 - - - AISI 316, PTFE - - -

PTS 31.38.01.12 1092-KS - 1 15 300 3 15 300 Carbon steel LT fine grained 3 A 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - - - - - A193-B7 A194-2H Flat ring PTFE - - - - - A350-LF2 cl 1 Alloy 20 A352-LCC Alloy 20 - - - AISI 316, PTFE - - -

PTS 31.38.01.12 1141 - 1 15 1200 3 15 1200 6 15 1200 Carbon steel moderate 1 A 1.1 0 400 1141-KS Hydrogen sulphide gas, dry 2 H2S 7783-06-4 F+ N® T+ 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1141-KS - 1 15 1200 3 15 1200 6 15 1200 Carbon steel LT fine grained moderate 1 A 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1142 - 1 15 1200 3 15 1200 6 15 1200 Carbon steel moderate 3 A 1.1 0 400 1142-KS Hydrogen sulphide gas, dry 2 H2S 7783-06-4 F+ N® T+ 0 200 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1142-KS - 1 15 1200 3 15 1200 6 15 1200 Carbon steel LT fine grained moderate 3 A 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite -

PTS 31.38.01.12 1160 1160 3 15 900 6 15 600 Carbon steel 1 A 1.1 0 410 - Heat transfer fluid see PTS 20.05.50.10 - 0 400 A106-B A333-6 - A672-C65 cl 22 - A234-WPB A420-WPL6 A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 - - - -

PTS 31.38.01.12 1174 1174 1 15 1200 3 15 1200 6 15 1200 Carbon steel LT fine grained moderate PWHT 1 B 1.3 -50 340 - - 4 - - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1175 1175 1 15 1200 3 15 1200 Carbon steel LT fine grained high 1 B 1.3 -50 340 - Hydrocarbons with or without wet H2S 2,4,9 - -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1176 1176 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained high 3 B 1.3 -50 340 - Hydrocarbons with or without wet H2S 2,4,9 - -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4-PH, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1180 1180 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 1 B 1.3 -50 340 - Coolant 60% H2O + 40% Methanol 4 - -50 50 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1180 1180 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 1 B 1.3 -50 340 - Hydrocarbons with or without wet H2S 4,9 - -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1180 1180 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 1 B 1.3 -50 340 - Propene (Propylene) 4 C3H6 115-07-1 F+ -48 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1201 1201 16.0 1 15 1200 Carbon steel 1 - 1.1 0 90 - Y Water, cooling sweet - 0 50 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 AISI 316, EPDM - AISI 410, FKM AISI 316, PTFE - - -

PTS 31.38.01.12 1201 1201 16.0 1 15 1200 Carbon steel 1 - 1.1 0 90 - Y Water, fire fighting sweet check oxygen and corrosion rate/life 11 - 0 50 A106-B - 5L-B A672-C65 cl 22 - A234-WPB - A234-WPBW - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 AISI 316, EPDM - AISI 410, FKM AISI 316, PTFE - - -

PTS 31.38.01.12 1210 1210 1 50 400 3 50 400 Carbon steel 3 B 1.1 0 200 - Sulfur jacketed; inner pipe S 7704-34-9 130 150 A106-B - - - - A234-WPB - - - A105 - - A516-60/65/70 - - - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - - A216-WCB/WCC AISI 410 - - - - - AISI 410

PTS 31.38.01.12 1220 1220 1 15 400 Carbon steel 1 B 1.1 0 200 - Steam saturated jacketed; outer pipe - 150 200 A106-B - - - - A234-WPB - - - A105 - - - - - - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - - - - - - - - -

PTS 31.38.01.12 1261 1261 1 15 1200 3 15 1200 6 15 600 9 15 600 15 15 400 Carbon steel 1 B 1.1 0 400 - Steam saturated, superheated - 0 400 A106-B A333-6 5L-B A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1271 1271 3 25 150 Carbon steel LT fine grained 1 A - -35 70 - Y Chlorine gas/liquid, dry see PTS 31.38.01.11-Gen - Appendix 10 4 Cl2 7782-50-5 N® T -35 70 - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - - AISI 316 - - A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 - A352-LCC - - - - Alloy 400, PTFE - - -

PTS 31.38.01.12 1301 1300 1 15 600 3 15 600 Carbon steel 1 A 1.1 0 150 1301-KS Y Ethylene oxide EO C2H4O 75-21-8 F+ T Xi R45 R46 0 50 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite - - AISI 316, Stellite - - -

PTS 31.38.01.12 1301-KS - 1 15 600 3 15 600 Carbon steel LT fine grained 1 A 1.1 -20 150 Y - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - - AISI 316, Stellite - - -

PTS 31.38.01.12 1310 1310 3 15 300 Carbon steel LT fine grained PWHT 3 A - -15 150 Hydrogen fluoride (Hydrofluoric acid) max. 33% see PTS 31.38.01.11-Gen - Appendix 10 8 HF HF 7664-39-3 C T+ 0 150 - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - - B564 UNS N04400 - - A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 Alloy 400 A352-LCC Alloy 400 - - - - - - Alloy 400, 

PTS 31.38.01.12 1374 1374 1 15 1200 3 15 1200 6 15 1200 9 15 600 15 15 150 Carbon steel moderate PWHT 3 B 1.1 0 400 1374-KS Amine rich solvent 7 - 0 95 A106-B A333-6 - A672-C65 cl 22 A671-CC65 cl 22 A234-WPB A420-WPL6 A234-WPBW A420-WPL6W A105 - - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1374-KS - 1 15 1200 3 15 1200 6 15 1200 9 15 600 15 15 150 Carbon steel LT fine grained moderate PWHT 3 B 1.1 -20 340 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 1380 - 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 3 B 1.1 -50 340 - Coolant 60% H2O + 40% Methanol 4 - -50 50 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1380 - 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 3 B 1.1 -50 340 - Hydrocarbons with or without wet H2S 4,9 - -50 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1380 - 1 15 1200 3 15 1200 6 15 1200 9 15 1200 Carbon steel LT fine grained moderate 3 B 1.1 -50 340 - Propene (Propylene) 4 C3H6 115-07-1 F+ -48 150 - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 1384 - 1 15 600 3 15 600 6 15 900 Carbon steel LT fine grained moderate PWHT 3 B 1.1 -50 340 - - 4 - - A333-6 - - A671-CC65 cl 22 - A420-WPL6 - A420-WPL6W - A350-LF2 cl 1 - A516-60/65/70 AISI 316 AISI 316 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 2010 2010 3 15 600 6 15 600 9 15 1200 15 15 300 Alloy steel (1.25Cr-0.5Mo) PWHT 1 B 1.9 -20 450 - Hydrocarbons 9 - A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 316 AISI 316 AISI 316 A193-B16 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F11 cl 2 AISI 316, Stellite A217-WC6 AISI 316, Stellite 1.25Cr-0.5Mo, Duplex, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 2011 2011 3 15 1200 6 15 1200 9 15 1200 Alloy steel (1.25Cr-0.5Mo) PWHT 1 B 1.9 -20 550 - Hydrocarbons 9 - A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 321 stab HT AISI 321 stab HT AISI 316 EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxidant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F11 cl 2 AISI 321, Stellite A217-WC6 AISI 321, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 2020 2020 3 15 1200 6 15 600 9 15 600 15 15 600 Alloy steel (1.25Cr-0.5Mo) 1 B 1.9 0 450 - Steam superheated - 400 450 A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 316 AISI 316 AISI 316 A193-B16 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F11 cl 2 AISI 316, Stellite A217-WC6 AISI 316, Stellite 1.25Cr-0.5Mo, Duplex, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 2021 2021 1 15 600 3 15 1200 6 15 600 9 15 1200 15 15 300 Alloy steel (1.25Cr-0.5Mo) 1 B 1.9 0 538 - Steam superheated - 400 538 A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 321 stab HT AISI 321 stab HT AISI 316 EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxidant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F11 cl 2 AISI 321, Stellite A217-WC6 AISI 321, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 2040 2040 1 15 1200 3 15 1200 6 15 600 9 15 600 Alloy steel (5Cr-0.5Mo) PWHT 1 B 1.13 -20 450 Hydrocarbons with sulfur and/or naphthenic acids corrosion rate must be checked 6,9 - 240 450 A335-P5 - - A691-5Cr cl 22 - A234-WP5 - A234-WP5W - A182-F5 - - A387-5 AISI 316 AISI 316 AISI 316 A193-B16 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F5 AISI 316, Stellite A217-C5 AISI 316, Stellite 5Cr-0.5Mo, Duplex, Stellite 5Cr-0.5Mo, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 2050 2050 25 15 300 Alloy steel (2.25Cr-1.0Mo) PWHT 1 B 1.10 0 538 Steam superheated - 400 538 A335-P22 - - - - A234-WP22 - - - A182-F22 cl 3 - - A387-22 cl 2 A182-F22 cl 3 - - EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxIdant AISI 321 AISI 321 CS - - - - A182-F22 cl 3 AISI 321, Stellite A217-WC9 AISI 321, Stellite - - - - - - -

PTS 31.38.01.12 2080 2080 1 15 600 3 15 600 Alloy steel (0.5Mo) 1 B 1.5 -20 450 Hydrocarbons non corrosive 9,12 - 0 425 A335-P1 - - A672-L70 cl 22 - A234-WP1 - - - A182-F1 - - A204-A/B AISI 316 AISI 316 AISI 316 A193-B16 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F11 AISI 316, Stellite A217-WC6 AISI 316, Stellite 1.25Cr-0.5Mo, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 2090 2090 1 15 1200 3 15 1200 6 15 600 9 15 600 15 15 300 Alloy steel (9Cr-1Mo) PWHT 1 B 1.14 -20 538 Hydrocarbons with sulfur and/or naphthenic acids corrosion rate must be checked 6,9 - 240 525 A335-P9 - - A691-9Cr cl 22 - A234-WP9 - A234-WP9W - A182-F9 - - A387-9 AISI 316 AISI 316 AISI 316 EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxidant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F9 AISI 321, Stellite A217-C9 AISI 321, Stellite 9Cr-1Mo, Alloy 625, Stellite 9Cr-1Mo, Alloy 625, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 2110 2110 3 15 1200 6 15 1200 9 15 600 Alloy steel (1.25Cr-0.5Mo) PWHT 1 B 1.9 -20 400 - Hydrogen check API 941 for pressure/temperature limit 8 H2 1333-74-0 F+ 230 400 A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F11 cl 2 AISI 316, Stellite A217-WC6 AISI 316, Stellite 1.25Cr-0.5Mo, Duplex, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 2120 2120 3 15 1200 6 15 1200 9 15 1200 15 15 300 25 15 150 Alloy steel (1.25Cr-0.5Mo) PWHT 1 B 1.9 -20 500 - Hydrogen check API 941 for pressure/temperature limit 8 H2 1333-74-0 F+ 230 450 A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 316 AISI 316 AISI 316 EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxidant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F11 cl 2 AISI 316, Stellite A217-WC6 AISI 316, Stellite 1.25Cr-0.5Mo, Duplex, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 2121 2121 3 15 1200 6 15 600 9 15 600 Alloy steel (1.25Cr-0.5Mo) PWHT 1 B 1.9 -20 550 - Hydrogen check API 941 for pressure/temperature limit 8 H2 1333-74-0 F+ 500 550 A335-P11 - - A691-1.25Cr cl 22 - A234-WP11 - A234-WP11W - A182-F11 cl 2 - - A387-11 cl 2 AISI 321 stab HT AISI 321 stab HT AISI 316 EN 10269 - 20CrMoVTiB4-10 EN 10269 - 20CrMoVTiB4-10 Spiral wound Graphite anti-oxidant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F11 cl 2 AISI 321, Stellite A217-WC6 AISI 321, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite 1.25Cr-0.5Mo, Alloy 625, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3012 3011 1 15 1200 3 15 1200 6 15 1200 9 15 600 Stainless steel AISI 321/347 0 B 2.4 -20 400 - Lubricating oil to prevent product contamination - 0 200 A312-TP321/347 - - A358-321/347 - A403-WP321/347-S - A403-WP321/347-WX - A182-F321/347 A105 - A240-TP321/347 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F321 AISI 321, Stellite A351-CF8C AISI 321, Stellite AISI 321, Duplex, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3012 3011 1 15 1200 3 15 1200 6 15 1200 9 15 600 Stainless steel AISI 321/347 0 B 2.4 -20 400 - Seal oil to prevent product contamination - 0 200 A312-TP321/347 - - A358-321/347 - A403-WP321/347-S - A403-WP321/347-WX - A182-F321/347 A105 - A240-TP321/347 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F321 AISI 321, Stellite A351-CF8C AISI 321, Stellite AISI 321, Duplex, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3012 3011 1 15 1200 3 15 1200 6 15 1200 9 15 600 Stainless steel AISI 321/347 0 B 2.4 -20 400 - Water, demineralized H2O 7732-18-5 0 80 A312-TP321/347 - - A358-321/347 - A403-WP321/347-S - A403-WP321/347-WX - A182-F321/347 A105 - A240-TP321/347 AISI 316 AISI 316 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F321 AISI 321, Stellite A351-CF8C AISI 321, Stellite AISI 321, Duplex, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3015 - 1 15 1200 3 15 1200 6 15 1200 9 15 600 Stainless steel AISI 321/347 0 B 2.4 -20 400 - Hydrogen check API 941 for pres./temp. limit 8 H2 1333-74-0 F+ 0 400 A312-TP321/347 - - A358-321/347 - A403-WP321/347-S - A403-WP321/347-WX - A182-F321/347 A105 - A240-TP321/347 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F321 AISI 321, Stellite A351-CF8C AISI 321, Stellite AISI 321, Duplex, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Amine lean and rich solvent use where CS is inadequate 7 0 140 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Carbon dioxide wet CO2 124-38-9 0 100 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Diethylene glycol to prevent product contamination DEG C4H10O3 111-46-6 Xn 0 150 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Foam, fire fighting concentrated solution DN 15-80 - 0 50 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Lubricating oil to prevent product contamination - 0 200 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Seal oil to prevent product contamination - 0 200 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Polyols acidic or alkaline - 0 200 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Water, boiler feed demineralised aerated BFW - 0 150 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3021 3021 1 15 1200 3 15 600 6 15 200 9 15 900 15 15 150 25 15 300 Stainless steel AISI 316 0 B 2.2 -20 400 - Water, demineralized H2O 7732-18-5 0 80 A312-TP316L - - A358-316L A358-316 A403-WP316L-S A403-WP316-S A403-WP316L-WX - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Carbon dioxide wet CO2 124-38-9 0 100 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Diethylene glycol to prevent product contamination DEG C4H10O3 111-46-6 Xn 0 150 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Foam, fire fighting concentrated solution DN 15-80 - 0 50 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Lubricating oil to prevent product contamination - 0 200 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Seal oil to prevent product contamination - 0 200 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Polyols acidic or alkaline - 0 200 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Water, boiler feed demineralised aerated BFW - 0 150 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3032 3031 1 15 600 3 15 300 Stainless steel AISI 316 0 B 2.2 -20 150 - Y Water, demineralized H2O 7732-18-5 0 80 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3033 - 1 15 600 3 15 300 Stainless steel AISI 316 0 A 2.2 -20 150 - Y Acetic acid all concentrations C2H4O2 64-19-7 C 0 100 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3033 - 1 15 600 3 15 300 Stainless steel AISI 316 0 A 2.2 -20 150 - Y Formic acid all concentrations CH2O2 64-18-6 C 0 30 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3033 - 1 15 600 3 15 300 Stainless steel AISI 316 0 A 2.2 -20 150 - Y Phenol to prevent product contamination C6H6O 108-95-2 C T Xn R68 0 150 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3052 3050 1 15 600 3 15 600 6 15 300 9 15 150 15 15 100 Stainless steel AISI 321/347 0 B 2.4 -20 450 - Hydrocarbons 9 - 0 450 A312-TP321/347 - - A358-321/347 - A403-WP321/347-S - A403-WP321/347-WX - A182-F321/347 - - A240-TP321/347 AISI 316 AISI 316 AISI 316 A453-660 cl C A453-660 cl C Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F321 AISI 321, Stellite A351-CF8C AISI 321, Stellite AISI 321, Duplex, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3055 3055 1 15 600 3 15 1200 6 15 1200 9 15 300 15 15 600 25 15 600 Stainless steel AISI 321 stab HT 0 B 2.4 -20 538 - Hydrocarbons with H2 9 - 230 538 A312-TP321 stab HT - - A358-321 stab HT - A403-WP321-S stab HT - A403-WP321-WX stab HT - A182-F321 stab HT - - A240-TP321 stab HT AISI 321 stab HT AISI 321 stab HT - A453-660 cl C A453-660 cl C Spiral wound Graphite anti-oxIdant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F321 Stab HT AISI 321, Stellite A351-CF8C Stab HT AISI 321, Stellite AISI 321, Nitronic, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3055 3055 1 15 600 3 15 1200 6 15 1200 9 15 300 15 15 600 25 15 600 Stainless steel AISI 321 stab HT 0 B 2.4 -20 538 - Hydrogen H2 1333-74-0 F+ 230 538 A312-TP321 stab HT - - A358-321 stab HT - A403-WP321-S stab HT - A403-WP321-WX stab HT - A182-F321 stab HT - - A240-TP321 stab HT AISI 321 stab HT AISI 321 stab HT - A453-660 cl C A453-660 cl C Spiral wound Graphite anti-oxIdant AISI 321 AISI 321 CS Metal grooved Graphite AISI 321 AISI 321 - - - A182-F321 Stab HT AISI 321, Stellite A351-CF8C Stab HT AISI 321, Stellite AISI 321, Nitronic, Stellite AISI 321, Nitronic, Stellite AISI 321, Stellite - - - -

PTS 31.38.01.12 3060 3060 6 15 600 Stainless steel AISI 316 0 B 2.2 -20 400 - Hydrocarbons wet; with H2 9 - 0 400 A312-TP316 - - A358-316 - A403-WP316-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - AISI 316, Stellite - - - -

PTS 31.38.01.12 3092 3091 1 15 1200 3 15 300 Stainless steel AISI 304 LT 0 B 2.1 -200 150 - Y Ethane 4 C2H6 74-84-0 F+ -90 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3092 3091 1 15 1200 3 15 300 Stainless steel AISI 304 LT 0 B 2.1 -200 150 - Y Ethylene (Ethene) 4 C2H4 74-85-1 F+ -140 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3092 3091 1 15 1200 3 15 300 Stainless steel AISI 304 LT 0 B 2.1 -200 150 - Y Methane 4 CH4 74-82-8 F+ -200 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3092 3091 1 15 1200 3 15 300 Stainless steel AISI 304 LT 0 B 2.1 -200 150 - Y Nitrogen liquid 4 N2 7727-37-9 -200 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3092 3091 1 15 1200 3 15 300 Stainless steel AISI 304 LT 0 B 2.1 -200 150 - Y Propene (Propylene) liquid 4 C3H6 115-07-1 F+ -100 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE - - -

PTS 31.38.01.12 3095 3090 1 15 1200 3 15 1200 6 15 1200 9 15 750 Stainless steel AISI 304 LT 0 B 2.1 -200 200 - Ethane 4 C2H6 74-84-0 F+ -90 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3095 3090 1 15 1200 3 15 1200 6 15 1200 9 15 750 Stainless steel AISI 304 LT 0 B 2.1 -200 200 - Ethylene (Ethene) 4 C2H4 74-85-1 F+ -140 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3095 3090 1 15 1200 3 15 1200 6 15 1200 9 15 750 Stainless steel AISI 304 LT 0 B 2.1 -200 200 - Methane 4 CH4 74-82-8 F+ -200 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3095 3090 1 15 1200 3 15 1200 6 15 1200 9 15 750 Stainless steel AISI 304 LT 0 B 2.1 -200 200 - Nitrogen liquid 4 N2 7727-37-9 -200 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3095 3090 1 15 1200 3 15 1200 6 15 1200 9 15 750 Stainless steel AISI 304 LT 0 B 2.1 -200 200 - Propene (Propylene) liquid 4 C3H6 115-07-1 F+ -100 150 A312-TP304 - - A358-304 - A403-WP304-S - A403-WP304-WX - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.12 3101 3100 1 15 600 3 15 300 Stainless steel AISI 316 0 A 2.2 -20 150 - Y Ethylene oxide CO2, water EO C2H4O 75-21-8 F+ T Xi R45 R46 0 150 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - - AISI 316, Stellite - - -

PTS 31.38.01.12 3101 3100 1 15 600 3 15 300 Stainless steel AISI 316 0 A 2.2 -20 150 - Y Ethylene oxide EO C2H4O 75-21-8 F+ T Xi R45 R46 0 200 A312-TP316L - - A358-316L - A403-WP316L-S - - - A182-F316 A105 - A240-TP316 AISI 316 AISI 316 - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite - - AISI 316, Stellite - - -

PTS 31.38.01.12 3191 - 1 15 600 3 15 300 Stainless steel AISI 304 LT 0 A 2.1 -200 150 - Y Ammonia aqueous; >= 25% solution 4 NH4OH 1336-21-6 C N® A312-TP304 - - A358-304 - A403-WP304-S - - - A182-F304 - - A240-TP304 AISI 316 AISI 316 - A193-B8 cl 2/B8M2 cl 2B A194-8/8M Spiral wound Graphite AISI 316 AISI 316 CS Metal grooved Graphite AISI 316 AISI 316 - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite - AISI 316, PTFE -

PTS 31.38.01.12 3200 - 6 50 900 Stainless steel AISI 321/347 0 A 2.4 -20 100 - Oxygen See PTS 31.10.11.31 O2 7782-44-7 O 0 100 A312-TP321/347 B167 UNS N06600 - A358-321/347 - A403-WP321/347-S - A403-WP321-WX - A182-F321/347 B564 UNS N06600 - - - - - A193-B7 A194-2H Spiral wound Graphite Alloy 400 Alloy 400 AISI 316 - - - - A182-F321 or Alloy 600 Alloy 600/625, Stellite A351-CF8C Alloy 600/625, Stellite Alloy 600, Stellite - - - - - -

PTS 31.38.01.12 3210 - 6 50 300 Stainless steel AISI 321/347 0 A 2.4 -20 300 - Oxygen See PTS 31.10.11.31 O2 7782-44-7 O 0 300 A312-TP321/347 B167 UNS N06600 - - - A403-WP321/347-S - - - A182-F321/347 B564 UNS N06600 - - - - - A193-B7 A194-2H Oval ring B425 UNS N08825 - - - - - - - A182-F321 or Alloy 600 Alloy 600/625, Colmonoy A494-CY40-cl2 Alloy 600/625, Colmonoy- - - - - - -

PTS 31.38.01.12 6022 6021 1 15 200 Alloy 400 0 A 3.4 -20 150 - Y Sodium hydroxide (Caustic soda) >= 2%; area C see PTS 31.38.01.11-Gen - Appendix 10 8 NaOH 1310-73-2 C 0 150 B165 UNS N04400 - - - - B366-WPNC-S - B366-WPNC-W - B564 UNS N04400 A105 - - B564 UNS N04400 - - A193-B7 A194-2H Flat ring PTFE - - - - - - - B564 UNS N04400 Alloy 400 A494M-35-1 Alloy 400 Alloy 400, 625 - - Alloy 400, PTFE - - -

PTS 31.38.01.12 6072 6071 1 15 200 3 15 150 Alloy B2 0 A 2.2 -20 150 - Y Hydrochloric acid anhydrous 8 HCl 7647-01-0 C Xi 0 200 B622 UNS N10665 - - - - B366-WPHB2-S - B366-WPHB2-W - A182-F316 A105 - B564 UNS N10675 - - A193-B7 A194-2H Flat ring PTFE - - - - - - - B366-WPHB2 B335 UNS N10665 A494-N-12MV-cl 2 B335 UNS N10665 - - - B335 UNS N10665, PTFE- - -

PTS 31.38.01.12 6080 6080 3 20 200 Alloy 400 PWHT 1 A 3.4 -20 200 - Hydrogen fluoride (Hydrofluoric acid) see PTS 31.38.01.11-Gen - Appendix 10 8 HF HF 7664-39-3 C T+ 0 200 B165 UNS N04400 - - - - B366-WPNC-S - B366-WPNC-W - B564 UNS N04400 A105 - - B564 UNS N04400 - - A193-B7M A194-2HM Spiral wound Graphite Alloy 400 Alloy 400 CS - - - - B564 UNS N04400 Alloy 400 A494M-35-1 Alloy 400 Alloy 400, 625 - - - - - Alloy 400, PTFE

PTS 31.38.01.12 7011 7011 10.0 1 25 600 GRE Aromatic amine - - - 0 100 - Water, boiler feed demineralised aerated 10 BFW - 0 90 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA AISI 316, EPDM - AISI 316, FKM PTFE, PFA - - -

PTS 31.38.01.12 7011 7011 10.0 1 25 600 GRE Aromatic amine 0 - - 0 100 - Water, demineralized 10 H2O 7732-18-5 0 80 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA AISI 316, EPDM - AISI 316, FKM PTFE, PFA - - -

PTS 31.38.01.12 7012 7012 10.0 1 25 900 GRVE Bisphenol A 0 - - 0 100 - Water, potable for above ground systems only 10 H2O 7732-18-5 0 40 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA AISI 316, EPDM - AISI 316, FKM PTFE, PFA - - -

PTS 31.38.01.12 7015 7015 10.0 1 25 300 GRE Aliphatic amine+alum foil 0 - - 0 85 - Water, potable for underground systems only 10 H2O 7732-18-5 0 40 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA AISI 316, EPDM - AISI 316, FKM PTFE, PFA - - -

PTS 31.38.01.12 7102 7102 16.0 1 25 600 GRVE Bisphenol A 0 - - 0 85 - Foam, fire fighting concentrated solution 10 - 0 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC AISI 410 AISI 316, EPDM - AISI 316, FKM AISI 316, PTFE - - -

PTS 31.38.01.12 7102 7102 16.0 1 25 600 GRVE Bisphenol A 0 - - 0 85 - Water, fire fighting sweet 10,11 - 0 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC AISI 410 AISI 316, EPDM - AISI 316, FKM AISI 316, PTFE - - -

PTS 31.38.01.12 7102 7102 16.0 1 25 600 GRVE Bisphenol A 0 - - 0 85 - Water, fire fighting dry and wet systems for above ground systems only 10,11 - 0 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - A105 PTFE, PFA A216-WCB/WCC AISI 410 AISI 316, EPDM - AISI 316, FKM AISI 316, PTFE - - -

PTS 31.38.01.12 7112 7012 10.0 1 25 600 GRVE Bisphenol A 0 A - 0 100 - Hydrogen chloride gas, wet 10 HCl 7647-01-0 C T 0 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Metal grooved - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA PTFE, PFA - - PTFE, PFA - - -

PTS 31.38.01.12 7122 7121 16.0 1 25 1200 GRVE Bisphenol A 0 - - -5 65 - Water, fire fighting brackish-/seawater 10,11 - -5 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - B148-C95400 Aluminium bronze B148-C95400 - Al bronze, EPDM - B148, NBR Aluminium bronze - - -

PTS 31.38.01.12 7130 7130 10.0 1 100 1200 GRVE Bisphenol A 0 - - -5 100 - Water, cooling brackish-/seawater 10 - -5 85 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - - B148-C95400 - Al bronze, EPDM - B148, NBR - - - -

PTS 31.38.01.12 7201 7201 10.0 1 25 600 GRVE Novolac epoxy 0 A - 0 80 - Hydrochloric acid anhydrous; concentration <37% 10 - 7647-01-0 C 0 80 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring FKM - - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA PTFE, PFA - - PTFE, PFA - - -

PTS 31.38.01.12 7311 7311 10.0 1 100 600 GRUP Isophthalic 0 - - 0 60 - Water, cooling sweet 10 - 0 50 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM - - - - - A216-WCB/WCC - AISI 316, EPDM - AISI 316, FKM - - - -

PTS 31.38.01.12 7320 7320 10.0 1 25 1200 GRUP Isophthalic 0 - - -5 60 - Water, cooling brackish-/seawater 10 - -5 60 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - B148-C95400 Aluminium bronze B148-C95400 Aluminium bronze Al bronze, EPDM - B148, NBR - - - -

PTS 31.38.01.12 7320 7320 10.0 1 25 1200 GRUP Isophthalic 0 - - -5 60 - Water, cooling chlorinated seawater 10 - -5 60 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - B148-C95400 Aluminium bronze B148-C95400 Aluminium bronze Al bronze, EPDM - B148, NBR - - - -

PTS 31.38.01.12 7320 7320 10.0 1 25 1200 GRUP Isophthalic 0 - - -5 60 - Water, washdown brackish-/seawater 10 - -5 60 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring EPDM Flat ring EPDM - - - B148-C95400 Aluminium bronze B148-C95400 Aluminium bronze Al bronze, EPDM - B148, NBR - - - -

PTS 31.38.01.12 8011 8011 16.0 1 15 250 Carbon steel Galvanised 0 - 1.1 0 90 - Water, fire fighting brackish-/seawater for above ground systems only 11 - 0 50 - - 5L-B (galv) - - A234-WPB (galv) - - - A105 (galv) - - - - - - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - B148-C95400 Aluminium bronze B148-C95400 Aluminium bronze Al bronze, EPDM - Al bronze AISI 316, PTFE - - -

PTS 31.38.01.12 8011 8011 16.0 1 15 250 Carbon steel Galvanised 0 - 1.1 0 90 - Water, fire fighting dry and wet systems for above ground systems only 11 - 0 50 - - 5L-B (galv) - - A234-WPB (galv) - - - A105 (galv) - - - - - - A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - B148-C95400 Aluminium bronze B148-C95400 Aluminium bronze Al bronze, EPDM - Al bronze AISI 316, PTFE - - -

PTS 31.38.01.12 8160 8160 10.0 1 25 200 Carbon steel PTFE-lined 0 A 1.1 -20 150 - Sulphuric acid all concentrations see PTS 31.38.01.11-Gen - Appendix 10 8 H2SO4 7664-93-9 C 0 65 - - - - - - - - - - - - - - - - A193-B7 A194-2H Flat ring PTFE - - - - - - - A105 PTFE, PFA A216-WCB/WCC PTFE, PFA - - PTFE, PFA - - -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Air instrument, tool 20 - 0 50 A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Diesel fuel 20 68476-34-6 Xn A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Glycol non corrosive 20 C2H6O2 107-21-1 A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Hydrocarbons non corrosive 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Injection water treated, 0.1 mg/kg max. O2 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Lubricating oil upstream of filter 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Methanol (Methyl alcohol) 20 CH4O 67-56-1 F T A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Mud circulation 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Mud dry/oil-based 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Seal oil upstream of filter 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Water, fresh cooling treated, 0.1 mg/kg max. O2 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1412 1410 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 1 B 1.1 0 150 Y Water, produced 0.1 mg/kg max. O2 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1413 1411 3 15 600 Carbon steel 1 B 1.1 0 150 Y see 1412 20 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 - AISI 316, PTFE - -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Glycol sour 0.1 bar max. partial pressure H2S C2H6O2 107-21-1 Xn A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Hydrocarbons sour 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Injection water sour; treated 0.1 mg/kg max. O2 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Mud sour 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Seal oil sour upstream of filter - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1422 1420 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 1 B 1.1 0 150 Y Water, produced sour; 0.1 mg/kg max. O2 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1432 1430 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 3 B 1.1 0 150 Y Glycol corrosive C2H6O2 107-21-1 Xn A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1432 1430 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 3 B 1.1 0 150 Y Hydrocarbons corrosive - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1432 1430 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 3 B 1.1 0 150 Y Mud corrosive - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1432 1430 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel 3 B 1.1 0 150 Y Seal oil corrosive upstream of filter - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1440 1440 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Glycol sour, corrosive 0.1 bar max. partial pressure H2S C2H6O2 107-21-1 Xn A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1440 1440 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Hydrocarbons sour, corrosive 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1440 1440 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Mud sour, corrosive 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1440 1440 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Seal oil sour, corrosive upstream of filter - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1441 1441 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Hydrocarbons sour, corrosive 5.0 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 Alloy 825, Stellite A216-WCB/WCC Alloy 825, Stellite CS, Alloy 825, Stellite CS, Alloy 825, Stellite Alloy 825 Alloy 825, PTFE Alloy 825, PTFE Alloy 825, Devlon V -

PTS 31.38.01.15 1450 1450 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel 1 B 1.1 0 200 Fuel gas upstream of filter 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.15 1450 1450 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel 1 B 1.1 0 200 Glycol 20 C2H6O2 107-21-1 Xn A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.15 1450 1450 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel 1 B 1.1 0 200 Hydrocarbons non corrosive 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.15 1450 1450 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel 1 B 1.1 0 200 Water, fresh heating treated, 0.1 mg/kg max. O2 20 - A106-B A333-6 5L-B - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite CS, Alloy 625, Stellite AISI 410 - - - -

PTS 31.38.01.15 1451 1451 3 15 600 Carbon steel 1 B 1.1 0 200 see 1450 20 A106-B - 5L-B - - A234-WPB - - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 410 CS, Duplex, Stellite - AISI 410 - - - -

PTS 31.38.01.15 1460 1460 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel sour 1 B 1.1 0 200 Fuel gas sour upstream of filter - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Duplex, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.15 1460 1460 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel sour 1 B 1.1 0 200 Glycol sour 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Duplex, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.15 1460 1460 1 15 600 3 15 600 6 15 600 9 15 600 15 15 600 Carbon steel sour 1 B 1.1 0 200 Hydrocarbons sour 0.1 bar max. partial pressure H2S - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite CS, Duplex, Stellite CS, Duplex, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.15 1472 1470 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained 1 B 1.1 -50 150 Y Chemicals - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4 PH, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1472 1470 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained 1 B 1.1 -50 150 Y Hydrocarbons non sour, non corrosive - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4 PH, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1482 1480 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained sour 1 B 1.1 -50 150 Y Hydrocarbons sour 0.1 bar max. partial pressure H2S - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4 PH, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1492 1490 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained 3 B 1.1 -50 150 Y Hydrocarbons corrosive - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4 PH, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1502 1500 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained sour 3 B 1.1 -50 150 Y Hydrocarbons sour, corrosive 0.1 bar max. partial pressure H2S - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 AISI 316, Stellite A352-LCC AISI 316, Stellite LTCS, Duplex, Stellite LTCS, 17-4 PH, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 1503 1501 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 Carbon steel LT fine grained sour 3 B 1.1 -50 150 Y Hydrocarbons sour, corrosive 5.0 bar max. partial pressure H2S - - A333-6 - - - - A420-WPL6 - - - A350-LF2 cl 1 - A516-60/65/70 Alloy 400 CSLT/Alloy 400 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS - - - - A350-LF2 cl 1 Alloy 825, Stellite A352-LCC Alloy 825, Stellite LTCS, Alloy 825, Stellite LTCS, Alloy 825, Stellite Alloy 825 Alloy 825, PTFE Alloy 825, PTFE Alloy 825, Devlon V -

PTS 31.38.01.15 1521 1521 9 15 600 15 15 400 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Hydrocarbons sour, corrosive 5.0 bar max. partial pressure H2S 21 - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 - A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - A350-LF2 CS11 A193-B7M CS11 AISI 4140 coated CS11 A105 Alloy 825, Stellite A216-WCB/WCC Alloy 825, Stellite - CS, Alloy 825, Stellite Alloy 825 - - Alloy 825, Devlon V -

PTS 31.38.01.15 1522 1520 9 15 600 15 15 400 25 15 300 Carbon steel sour 3 B 1.1 0 150 Y Hydrocarbons sour, corrosive flow lines, 0.1 bar max. part. pressure H2S 21 - A106-B A333-6 - - - A234-WPB A420-WPL6 - - A105 - - A516-60/65/70 Alloy 400 CSLT/Alloy 400 - A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - A350-LF2 CS11 A193-B7M CS11 AISI 4140 coated CS11 A105 AISI 316, Stellite A216-WCB/WCC AISI 316, Stellite - CS, Alloy 825, Stellite AISI 316, Stellite - - AISI 316, Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 600 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Coagulant / antifoam 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Chemicals general 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y De-emulsifier 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Foam, fire fighting 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Glycol 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Hydraulic oil 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Jet fuel 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Lubricating oil 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Oxygen scavenger 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Seal oil 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3411 3410 1 15 600 3 15 300 6 15 200 9 15 600 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 150 Y Wax inhibitor 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3421 3420 1 15 600 3 15 300 6 15 200 9 15 200 15 15 200 Stainless steel AISI 316 sour 0 B 2.2 -20 150 Y A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7M A194-2HM Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3430 3430 1 15 600 3 15 300 6 15 200 9 15 200 15 15 200 Stainless steel AISI 316 0 B 2.2 -20 200 Fuel gas 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 A105 (lapflange) - A240-TP316 Alloy 400 Alloy 400 AISI 316 A193-B7 A194-2H Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Duplex, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite - - - -

PTS 31.38.01.15 3451 3450 1 15 600 3 15 300 6 15 200 9 15 200 15 15 150 Stainless steel AISI 316 LT 0 B 2.2 -100 150 Y Hydrocarbons 60 °C max. if chlorides present A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 - - A240-TP316 Alloy 400 Alloy 400 AISI 316 A320-L7/L43 A194-4 Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316; Devlon V -

PTS 31.38.01.15 3461 3460 1 15 600 3 15 300 6 15 200 9 15 200 15 15 150 Stainless steel AISI 316 LT sour 0 B 2.2 -73 150 Y Hydrocarbons sour 0.03 bar max. partial pressure H2S A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 - - A240-TP316 Alloy 400 Alloy 400 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 3461 3460 1 15 600 3 15 300 6 15 200 9 15 200 15 15 150 Stainless steel AISI 316 LT sour 0 B 2.2 -73 150 Y Seal oil sour 0.03 bar max. partial pressure H2S A312-TP316L - - A358-316L - A403-WP316L-S - A403-WP316L-WX - A182-F316 - - A240-TP316 Alloy 400 Alloy 400 AISI 316 A320-L7M A194-7M Spiral wound Graphite AISI 316 AISI 316 CS - - - - A182-F316 AISI 316, Stellite A351-CF8M AISI 316, Stellite AISI 316, Nitronic, Stellite AISI 316, Nitronic, Stellite AISI 316, Stellite AISI 316, PTFE AISI 316, PTFE AISI 316, Devlon V -

PTS 31.38.01.15 3620 3620 1 15 600 3 15 600 6 15 600 9 15 600 6 Mo sour 0 A 2.8/1.1 -50 150 Hydrocarbons gas/condensate, wet <1000 mg/L Cl; 9482 mbara H2S; 0 mol% CO2 A333-6 + clad UNS S31254 - - A671-CC65 cl 22 + clad UNS S31254 - A403 WP-S UNS S31254 A420-WPL6 + clad UNS S31254 - - A182-F44/F62 A350-LF2 + clad UNS S31254 - A240 UNS S31254 A182-F44/F62 6Mo UNS S31254 A320-L7M A194-7M Spiral wound Graphite 6Mo 6Mo CS - - - - A182-F44 6Mo A351 CK3MCuN/CN-3NMA352 LCC + clad UNS S31254 6Mo 6Mo 6Mo 6Mo 6Mo 6Mo 6Mo -

PTS 31.38.01.15 3625 3625 1 15 600 6 Mo sour 0 A 2.8/1.1 -50 340 Y Hydrocarbons gas/condensate, wet <1000 mg/L Cl; 9482 mbara H2S; 0 mol% CO2 A333-6 + clad UNS S31254 - - A671-CC65 cl 22 + clad UNS S31254 - A403 WP-S UNS S31254 A420-WPL6 + clad UNS S31254 - - A182-F44/F62 A350-LF2 + clad UNS S31254 - A240 UNS S31254 A182-F44/F62 6Mo UNS S31254 A320-L7M A194-7M Spiral wound Graphite 6Mo 6Mo CS - - - - A182-F44 6Mo A351 CK3MCuN/CN-3NMA352 LCC + clad UNS S31254 6Mo 6Mo - 6Mo 6Mo 6Mo 6Mo -

PTS 31.38.01.15 3831 3831 1 15 600 3 15 600 6 15 600 9 15 600 15 15 400 25 15 150 Duplex stainless steel UNS S31803 0 B 2.8 -20 150 Y Hydrocarbons corrosive A790 UNS S31803 - - A928 cl 1 UNS S31803 - A815 WP-S UNS S31803 - A815 WP-WX UNS S31803 - A182-F51 - - A240 UNS S31803 A182-F51 A182-F51 A240 UNS S31803 A193-B7 A194-2H Spiral wound Graphite Duplex Duplex Duplex - - - - A182-F51 Duplex A890-4A Duplex Duplex, Stellite Duplex, Alloy 625, Stellite Duplex Duplex, PTFE Duplex, PTFE Duplex, Devlon V -

PTS 31.38.01.15 3832 3832 1 15 600 3 15 600 6 15 600 9 15 600 15 15 500 25 15 300 Duplex stainless steel UNS S31803 sour 0 B 2.8 -20 150 Y Hydrocarbons sour, corrosive 0.02 bar max. partial pressure H2S A790 UNS S31803 - - A928 cl 1 UNS S31803 - A815 WP-S UNS S31803 - A815 WP-WX UNS S31803 - A182-F51 - - A240 UNS S31803 A182-F51 A182-F51 A240 UNS S31803 A193-B7M A194-2HM Spiral wound Graphite Duplex Duplex Duplex - - - - A182-F51 Duplex A890-4A Duplex Duplex, Stellite Duplex, Alloy 625, Stellite Duplex Duplex, PTFE Duplex, PTFE Duplex, Devlon V -

PTS 31.38.01.15 3833 3833 1 15 600 3 15 600 6 15 600 9 15 400 15 15 250 25 15 150 Duplex stainless steel UNS S31803 LT 0 B 2.8 -50 150 Y Hydrocarbons corrosive A790 UNS S31803 - - A928 cl 1 UNS S31803 - A815 WP-S UNS S31803 - A815 WP-WX UNS S31803 - A182-F51 - - A240 UNS S31803 A182-F51 A182-F51 A240 UNS S31803 A320-L7/L43 A194-4 Spiral wound Graphite Duplex Duplex Duplex - - - - A182-F51 Duplex A890-4A Duplex Duplex, Stellite Duplex, Alloy 625, Stellite Duplex Duplex, PTFE Duplex, PTFE Duplex, Devlon V -

PTS 31.38.01.15 3834 3834 1 15 600 3 15 600 6 15 600 9 15 400 15 15 250 25 15 150 Duplex stainless steel UNS S31803 LT sour 0 B 2.8 -50 150 Y Hydrocarbons sour, corrosive 0.02 bar max. partial pressure H2S A790 UNS S31803 - - A928 cl 1 UNS S31803 - A815 WP-S UNS S31803 - A815 WP-WX UNS S31803 - A182-F51 - - A240 UNS S31803 A182-F51 A182-F51 A240 UNS S31803 A320-L7M A194-7M Spiral wound Graphite Duplex Duplex Duplex - - - - A182-F51 Duplex A890-4A Duplex Duplex, Stellite Duplex, Alloy 625, Stellite Duplex Duplex, PTFE Duplex, PTFE Duplex, Devlon V -

PTS 31.38.01.15 6410 6410 1 15 150 Titanium 0 B 2.2 0 50 Sodium hypochlorite > 10% No dry chloride NaOCl 7681-52-9 C (N) B861-2 - - - - B363-WPT2 - - - A182-F316 (lap flange) - - - - - - A193-B8M cl 2 A194-8M Raised face Expanded PTFE - - - - B367-C2 - B367-C2 - - - - Ti, B381-F2, PTFE - - -

PTS 31.38.01.15 6520 6520 6 15 600 9 15 600 Alloy 625 sour 0 A 3.8/1.1 -50 150 Y B444 UNS N06625 A333-6 + clad UNS N06625 - A671-CC65 cl 22 + clad UNS N06625 - B366-WPNCMC-S A420-WPL6 + clad UNS N06625 B366-WPNCMC-W - B564 UNS N06625 A350-LF2 + clad UNS N06625 - B443 UNS N06625 B564 UNS N06625 Alloy 625 - A320-L7M A194-7M Spiral wound Graphite Alloy 625 Alloy 625 CS - - - - B564 UNS N06625 Alloy 625 A494-CW-6MC A352 LCC + clad UNS N06625 Alloy 625 Alloy 625 Alloy 625 Alloy 625 - - Alloy 625, Devlon V -

PTS 31.38.01.15 6620 6620 1 15 600 3 15 600 6 15 600 9 15 600 Alloy 825 sour 0 A 3.8/1.1 -50 150 Y B423 UNS N08825 A333-6 + clad UNS N08825 - A671-CC65 cl 22 + clad UNS N08825 - B366-WPNCMC-S A420-WPL6 + clad UNS N08825 B366-WPNICMC-W - B564 UNS N08825 A350-LF2 + clad UNS N08825 - B443 UNS N08825 B564 UNS N08825 Alloy 825 Alloy 825 A320-L7M A194-7M Spiral wound Graphite Alloy 825 Alloy 825 CS - - - - B564-UNS N08825 Alloy 825 A494-CU5MCUC A352 LCC + clad UNS N08825 Alloy 825 Alloy 825 Alloy 825 Alloy 825 Alloy 825, PTFE Alloy 825, PTFE Alloy 825, Devlon V -

see 11042

see 11055

[°C] (note 15)[°C] (note 14)

see 11001

use 11007

see 11011

see 11013

ExperienceClass rating / Diameter range

temperaturePiping class

Temperature

see 11041
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General

1 Selection between 1 and 3 mm corrosion allowance ptsending on the corrosivety of the medium has to be selected by the corrosion engineer.

2 For the definition of "High Sour" and "Moderate Sour", see PTS 31.38.01.11, Appendix 10.

Notes for R&C piping classes

Specific

3 Piping classes 31011 and 31012 are interchangeable.

4 See PTS 30.10.02.31 for low temperature service.

5 Chemical Abstracts Service Registry Number

6 Consult a corrosion engineer for a check on the high temperature sulphidation corrosion rate and select materials accordingly.

7 Amine includes ADIP, MEA, DEA, AD, TEA and Sulfinol:

H2S case = H2S/CO2 > 0.01 for gas phase, > 0.02 for liquid phase;

CO2 case = H2S/CO2 < 0.01 for gas phase, > 0.02 for liquid phase.

8 Selection shall be carried out by materials engineer on the the basis of the specific process conditions.

9 Hydrocarbon service includes aviation alkylate, LPG, C1-C4, paraffins and olefins, fuel gas, fuel oil, gasoil, gasoline, isopentane, luboil, naphtha, pentane, toluene and xylene.

10 See PTS 31.40.10.19 for the use of GRP piping.

11 See PTS 80.47.10.31 for fire fighting installations.

12 H2 pp < 7 bar; wet H2S < 50 mg/kg; wet HCN <  20 wppm; S < 0.3 wt. %; TAN < 0.3; H2S < 0.01 mol.%

13 See MESC SPE 77/302 for Fugitive Emission Tightness Class

14 Minimum and maximum temperature relate to the design limits of the piping class components inptsendent of the medium

15 The applicable temperature range, encountered in practice, may be determined by the medium, e.g. due to corrosion. These temperatures provides guidance

Notes for E&P piping classes

Specific

20 Piping classes 31410 and 31411; 31450 and 31451 are interchangeable.
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Labeling of dangerous substances and preparations

E : Explosive O : Oxidizing F+ : Extremely 

flammable

F : Highly 

flammable

T+ : Very toxic

Definitions

T : Toxic C : Corrosive Xn : Harmful Xi : Irritant

The following substances and preparations are "dangerous" (EC-Directive 92/32/EEC) [2]:

Symbols and indications of danger for dangerous substances and preparations [1]

- solid substances and preparations which may readily catch fire after brief contact with a source of ignition and which continue to burn or 

to be consumed after removal of the source of ignition, or

Explosive substances and preparations: solid, liquid, pasty or gelatinous substances and preparations which may also react 

exothermically without atmospheric oxygen thereby quickly evolving gases, and which, under defined test conditions, detonate, quickl

N : Dangerous to the environment

N® : Dangerous to the environment, including R50

Oxidising substances and preparations: substances and preparations which give rise to a highly exothermic reaction in contact with other 

substances, particularly flammable substances.

Extremely flammable substances and preparations: liquid substances and preparations having an extremely low flash-point and a low 

boiling-point and gaseous substances and preparations which are flammable in contact with air at ambient temperature and pres

Highly flammable substances and preparations:

- substances and preparations which may become hot and finally catch fire in contact with air at ambient temperature without any 

application of energy, or

Irritant substances and preparations: non-corrosive substances and preparations which, through immediate, prolonged or repeated 

contact with the skin or mucous membrane, may cause inflammation.

Sensitizing substances and preparations: substances and preparations which, if they are inhaled or if they penetrate the skin, are 

capable of eliciting a reaction of hypersensitization such that on further exposure to the substance or preparation, charact

Carcinogenic substances and preparations: substances or preparations which, if they are inhaled or ingested or if they penetrate the 

skin, may induce cancer or increase its incidence.

Mutagenic substances and preparations: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, 

may induce heritable genetic defects or increase their incidence.

Substances and preparations which are toxic for reproduction: substances and preparations which, if they are inhaled or ingested or if 

they penetrate the skin, may produce, or increase the incidence of, non-heritable adverse effects in the progeny and/or 

Substances and preparations which are dangerous for the environment: substances and preparations which, were they to enter the 

environment, would present or may present an immediate or delayed danger for one or more components of the environment.

- substances and preparations which, in contact with water or damp air, evolve highly flammable gases in dangerous quantities.

Flammable substances and preparations: liquid substances and preparations having a low flash-point.

Very toxic substances and preparations: substances and preparations which in very low quantities cause death or acute or chronic 

damage to health when inhaled, swallowed or absorbed via the skin.

Toxic substances and preparations: substances and preparations which in low quantities cause death or acute or chronic damage to 

health when inhaled, swallowed or absorbed via the skin.

Harmful substances and preparations: substances and preparations which may cause death or acute or chronic damage to health when 

inhaled, swallowed or absorbed via the skin.

Corrosive substances and preparations: substances and preparations which may, on contact with living tissues, destroy them.

- liquid substances and preparations having a very low flash-point, or
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Labeling of dangerous substances and preparations

Nature of special risks attributed to dangerous substances and preparations: R- and S-phrases [3]

R 1 Explosive when dry

R 2 Risk of explosion by shock, friction, fire or other sources of ignition

R 3 Extreme risk of explosion by shock, friction, fire or other sources of ignition

R 4 Forms very sensitive explosive metallic compounds

R 5 Heating may cause an explosion

R 6 Explosive with or without contact with air

R 7 May cause fire

R 8 Contact with combustible material may cause fire

R 9 Explosive when mixed with combustible material

R 10 Flammable

R 11 Highly flammable

R 12 Extremely flammable

R 14 Reacts violently with water

R 15 Contact with water liberates extremely flammable gases

R 16 Explosive when mixed with oxidizing substances

R 17 Spontaneously flammable in air

R 18 In use, may form flammable/explosive vapour-air mixture

R 19 May form explosive peroxides

R 20 Harmful by inhalation

R 21 Harmful in contact with skin

R 22 Harmful if swallowed

R 23 Toxic by inhalation

R 24 Toxic in contact with skin

R 25 Toxic if swallowed

R 26 Very toxic by inhalation

R 27 Very toxic in contact with skin

R 28 Very toxic if swallowed

R 29 Contact with water liberates toxic gas

R 30 Can become highly flammable in use

Nature of special risks attributed to dangerous substances and preparations: R-phrases

R 30 Can become highly flammable in use

R 31 Contact with acids liberates toxic gas

R 32 Contact with acids liberates very toxic gas

R 33 Danger of cumulative effects

R 34 Causes burns

R 35 Causes severe burns

R 36 Irritating to eyes

R 37 Irritating to respiratory system

R 38 Irritating to skin

R 39 Danger of very serious irreversible effects

R 40 Limited evidence of a carcinogenic effect

R 41 Risk of serious damage to eyes

R 42 May cause sensitization by inhalation

R 43 May cause sensitization by skin contact

R 44 Risk of explosion if heated under confinement

R 45 May cause cancer

R 46 May cause heritable genetic damage

R 48 Danger of serious damage to health by prolonged exposure

R 49 May cause cancer by inhalation

R 50 Very toxic to aquatic organisms

R 51 Toxic to aquatic organisms

R 52 Harmful to aquatic organisms

R 53 May cause long-term adverse effects in the aquatic environment

R 54 Toxic to flora

R 55 Toxic to fauna

R 56 Toxic to soil organisms

R 57 Toxic to bees

R 58 May cause long-term adverse effects in the environment

R 59 Dangerous for the ozone layer

R 60 May impair fertility

R 61 May cause harm to the unborn child

R 62 Possible risk of impaired fertility

R 63 Possible risk of harm to the unborn child

R 64 May cause harm to breastfed babies

R 65 Harmful: may cause lung damage if swallowed

R 66 Repeated exposure may cause skin dryness or cracking
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Labeling of dangerous substances and preparations

R 67  Vapours may cause drowsiness and dizziness
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