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Nationales Vorwort 

Dieses Dokument (EN ISO 10439-2:2015) wurde vom Technischen Komitee ISO/TC 118 „Compressors and 
pneumatic tools, machines and equipment“, Sub comittee SC 1 / Working group WG 1 „Joint TC 118/SC 1 — 
TC 67/SC 6 WG: Turbo compressors/expanders for petroleum, chemical and gas industry services“ in 
Zusammenarbeit mit dem Technischen Komitee CEN/TC 12 „Materialien, Ausrüstungen und Offshore-
Bauwerke für die Erdöl-, petrochemische und Erdgasindustrie“ (Sekretariat: AFNOR, Frankreich) erarbeitet.  

Für Deutschland hat hieran der Arbeitskreis NA 109-00-01-06 AK „Verfahrenstechnische Anlagen und 
Ausrüstungen“ im DIN-Normenausschuss Erdöl- und Erdgasgewinnung (NÖG) mitgearbeitet.  

Diese europäische Norm enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die 
englische Originalfassung der ISO Norm. 

Diese Norm enthält neben den gesetzlichen Einheiten auch die Einheiten „°F“, „ft“, „in (inch)“, „lb (pound)“, 
„NPS“, und „psi“ die in Deutschland nicht zugelassen sind. Es wird ausdrücklich darauf hingewiesen, dass die 
Anwendung dieser Einheiten im nationalen amtlichen und geschäftlichen Verkehr aufgrund des Gesetzes über 
Einheiten im Messwesen nicht zulässig ist. Die Angabe dieser Einheiten dient lediglich als Hilfe im amtlichen und 
geschäftlichen Verkehr (z. B. bei Einfuhr und Ausfuhr) mit solchen Staaten, die diese Einheiten anwenden. 

Umrechnung: 

Nicht-SI-Einheit  SI-Einheit Umrechnung 

°F °C °C  = (5/9) (°F-32) 

ft m 1 ft  = 0,304 8 m 

in (inch) mm 1 inch  = 25,4 mm 

lb (pound) kg 1 lb    0,453 592 37 kg 

NPS DN 1 NPS  = DN 25 

psi (psig) kPa 1 psi  = 6,894 757 kPa 

 

Für die in diesem Dokument zitierten Internationalen Normen wird im Folgenden auf die entsprechenden 
Deutschen Normen hingewiesen:  

ISO 10439-1   siehe  DIN EN ISO 10439-1 
ISO 10438 (alle Teile) siehe  DIN EN ISO 10438 (alle Teile) 

Änderungen 

Gegenüber DIN EN ISO 10439:2004-02 wurden folgende Änderungen vorgenommen: 

a) DIN EN ISO 10439:2004-02 wird überarbeitet in 4 separaten Teilen der Reihe DIN EN ISO 10439 (Teil 1 
bis Teil 4) veröffentlicht. 

 

Frühere Ausgaben 

DIN EN ISO 10439: 2004-02 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe und Abkürzungen 

Die Benummerung der folgenden Begriffe und Abkürzungen sind identisch mit der Benummerung in der 
englischen Fassung. 

3 Begriffe 

Für die Anwendung dieses Dokuments gelten die Begriffe nach ISO 10439-1 und die folgenden Begriffe. 

ANMERKUNG Einige Begriffe sind graphisch in Bild 1 bis Bild 3 dargestellt. 
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Nationaler Anhang NB 
(informativ) 

 
Literaturhinweise 

DIN EN ISO 10439-1, Erdöl-, petrochemische und Erdgasindustrie — Axial- und Radialkompressoren und 
Expanderkompressoren — Teil 1: Allgemeine Anforderungen 

DIN EN ISO 10438 (alle Teile), Erdöl-, petrochemische und Erdgasindustrie — Schmieröl-, Sperröl- und 
Regelölversorgungsanlagen und Hilfsanlagen 
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Foreword 

This document (EN ISO 10439-2:2015) has been prepared by Technical Committee ISO/TC 118 
"Compressors and pneumatic tools, machines and equipment" in collaboration with Technical Committee 
CEN/TC 12 “Materials, equipment and offshore structures for petroleum, petrochemical and natural gas 
industries” the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by August 2015, and conflicting national standards shall be withdrawn at 
the latest by August 2015. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN ISO 10439:2002. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 10439-2:2015 has been approved by CEN as EN ISO 10439-2:2015 without any modification. 
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Foreword

committee has been established has the right to be represented on that committee. International 

The procedures used to develop this document and those intended for its further maintenance are 
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Introduction

This International Standard is based on the 7th edition of the American Petroleum Institute standard API 617.

Further or differing requirements might be needed for individual applications. This International 

An asterisk (*) at the beginning of the paragraph of a clause or subclause indicates that either a decision 

Annex A

This International Standard includes the following annexes:

— Annex A: Datasheets;

— Annex B: Vendor (Supplier) data and drawing requirements (VDDR);

— Annex C: Centrifugal compressor nomenclature;

— Annex D

— Annex E: Inspector’s checklist;

— Annex F

— Annex G

Annex A forms a normative part of this part of ISO 10439. Annex B to Annex G

information.
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Petroleum, petrochemical and natural gas industries — 
Axial and centrifugal compressors and expander-
compressors —

Part 2: 
Non-integrally geared centrifugal and axial compressors

1 Scope

not have gears integral with their casing but can have external gears.

instrument air compressors.

2 Normative references

ISO 10439-1

Figures 1 to 3.

4 General

4.1 Dimensions and units

The dimensional and unit requirements shall be in accordance with ISO 10439-1.

INTERNATIONAL STANDARD ISO 10439-2:2015(E)

© ISO 2015 – All rights reserved 1
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4.2 Statutory requirements

4.3 Unit responsibility

The unit responsibilities shall be in accordance with ISO 10439-1.

4.4 Basic design

4.4.1 Performance

Figure 1 — Centrifugal compressor performance map — Illustration of terms
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Figure 2 — Axial compressor performance map — variable speed

Figure 3 — Axial compressor performance map — variable stator vanes

NOTE Figure 1 Figures 2 and 3
maps for an axial compressor.

4.4.1.1 

4.4.1.2 The supplier shall provide an overload limit for axial compressors to avoid damaging blade stresses.

4.5 Materials

NOTE Refer to Annex D
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4.6 Casings

4.6.1 to 4.6.6 of this part of ISO 10439.

4.6.1 Pressure-containing casings

4.6.1.1 

4.6.1.2 Casings designed for more than one maximum allowable pressure level (split pressure-level casings) 

4.6.1.3 
(at maximum allowable working pressure) exceeds 1 380 kPa gauge (200 psi gauge). The partial pressure 

4.6.1.4 
half without disturbing rotor-to-casing running clearances and bearing alignment.

4.6.1.5 

split casing joint can be used with purchaser’s approval.

4.6.1.6 

4.6.1.7 

4.6.2 Casing repair

4.6.3 Material inspection of pressure containing parts

Casings material inspection of pressure containing parts shall be in accordance with ISO 10439-1

4.6.4 Pressure casing connections

4.6.4.1 to 4.6.4.4 of 
this part of ISO 10439.

4.6.4.1 

the end head.
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4.6.4.2 

4.6.4.3 
permissible with the approval of the purchaser.

4.6.4.4 

4.6.5 Casing support structures

4.6.6 External forces and moments

4.6.6.1 
calculated per Annex F
tabular form.

4.6.6.2 

4.6.7 Guide vanes, stators, and stationary internals

4.6.7.1 
(AIGVs) on centrifugal compressors shall be supplied.

4.6.7.2 
compressors shall be supplied.

NOTE All or some of the stator blade rows can be adjustable.

4.6.7.3 The guide vane housing shall incorporate an external shell capable of providing an external 

4.6.7.4 
be provided that will be visible during operation of the machine.

4.6.7.5 4.6.7.4

4.6.7.6 Guide vanes shall be mounted in replaceable bushings. Vanes can be positioned in the housing 

4.6.7.7 

4.6.7.8 

4.6.7.9 The vanes shall open on loss of the control signal.

4.6.7.10 
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are used. The supplier shall design the intermediate diaphragm between the process connections for the 

4.6.8 Internal joints

4.6.8.1 

4.6.9 Seal components

Seal components shall be separate parts and be renewable or replaceable in order to restore design clearances.

4.6.10 Diaphragms

4.6.10.1 

4.6.10.2 Upper half diaphragms shall be fastened to the upper half casing or to each other in such a 

4.6.10.3 

4.6.10.4 

4.6.10.5 

NOTE 2 This feature is not available on all designs.

4.7 Rotating elements

4.7.1 General

4.7.1.1 
number shall be on the non-drive end of the shaft or in another accessible area that is not prone to 
maintenance damage.

4.7.1.2 

4.7.1.3 Shaft sleeves shall be provided under shaft end seals. Sleeves shall be treated to resist wear and 
sealed to prevent gas leakage between the shaft and sleeve.

4.7.1.4 

4.7.2 Shafts

4.7.2.1 
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4.7.2.2 
treatment criteria for shaft forgings.

NOTE Refer to Annex C for rotor arrangements and nomenclature.

4.7.2.2.1 The studs or tie-bolts used to clamp a built-up rotor shall be made from bar or forgings. 

4.7.2.2.2 Ferromagnetic material shall be DC wet magnetic particle inspected. Non-magnetic material 

4.7.2.3 Proven methods of axial compressor rotor construction shall be offered. This includes solid (one-

4.7.3 Thrust balancing

4.7.3.1 
the thrust bearings. A separate pressure-tap connection or connections shall be provided to indicate the 

4.7.3.2 
at twice the initial design balance piston seal clearance without exceeding the load rating of the thrust 
bearings (see 4.9.3.3

4.7.3.3 
line to allow measurement of differential pressure in the balance line.

4.7.3.4 
balance line pressure.

4.7.4 Impellers

4.7.5 Axial compressor rotor blading

4.7.5.1 

blades shall be submitted to the purchaser for review.
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4.7.5.2 

NOTE Static frequencies can be used for comparison to “ring” testing on the blades installed in the rotor.

4.7.5.3 

4.7.5.4 

4.7.5.5 

4.8 Dynamics

4.9 Bearings and bearing housings

Bearing and bearing housing requirements shall be in accordance with ISO 10439-1:2015 and 4.9.1 to 
4.9.4 of this part of ISO 10439.

4.9.1 General

4.9.1.1 

4.9.1.1.1 

4.9.1.2 
installed in accordance with API 670.

4.9.1.3 

bearing temperature alarm and shutdown limits.

In the event that the design criteria in 4.9.1.3
acceptable bearing metal temperatures.

4.9.2 Hydrodynamic radial bearings

4.9.2.1 
can be used if agreed.

4.9.2.2 
non-split designs requires the purchaser’s approval. The bearings shall be precision bored with steel or 
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4.9.2.3 

4.9.2.4 
shall not be required for replacement of these elements. This might not be possible for overhung designs.

4.9.3 Hydrodynamic thrust bearings

4.9.3.1 

equal share of the thrust load even with minor variation in pad thickness.

NOTE Some low inlet pressure overhung compressors or axials will not need to meet the equal thrust load 
bi-directional criteria.

4.9.3.2 

a) shaft speed;

b) temperature of the bearing babbitt;

condition range;

4.9.3.3 

a) seal maximum design internal clearances and twice the maximum design internal clearances;

c) stage maximum differential pressures;

4.9.3.4 The thrust bearing shall be arranged to allow both axial positioning of the rotor relative to the 
casing and setting the bearings’ clearance.
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4.9.3.5 
to allow interchange or replacement of the individual pads.

NOTE Instrumented and offset pivot designs do not allow interchange side to side.

4.9.3.6 
used if agreed.

4.9.3.7 

4.9.4 Bearing housings

4.9.4.1 

4.9.4.2 

4.9.4.3 Shaft support structures bolted to casings shall be steel. Shaft support structures bolted to cast 
iron casings can be made from cast iron.

4.10 Shaft end seals

4.10.1 4.10.2 to 4.10.4 of this 
part of ISO 10439.

4.10.2 

4.10.3 Shaft end seals shall be accessible for inspection and replacement without removing the top half 

applicable for overhung designs.

4.10.4 

4.11 Integral gearing
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4.12 Nameplates and rotation arrows

4.12.1 4.12.2 
and 4.12.3 of this part of ISO 10439.

4.12.2 

a) supplier’s name;

b) serial number;

e) rated power;

f) lateral critical speeds up to and including the next lateral above maximum continuous speed;

g) purchaser item number or other reference;

h) maximum allowable working pressure;

i) minimum and maximum allowable working temperature;

j) minimum operating speed;

k) maximum continuous speed;

l) trip speed;

n) maximum sealing pressure.

4.12.3 
visible location.

5 Accessories

5.1 General

5.2 to 5.8 of this part of ISO 10439.

5.2 Drivers and gearing

5.3 Couplings and guards

5.4 Lubrication and sealing systems

5.5 Mounting plates
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5.6 Controls and instrumentation

5.6.1 

5.6.2 5.6.2.1 
to 5.6.7.6 of this part of ISO 10439.

5.6.2.1 Axial compressors shall be supplied with a map of allowable operating range to permit the design 

dangerous blade stresses.

NOTE Figures 2 and 3

5.6.2.2 

5.6.2.3 

5.6.2.4 

driven local vane position indicator shall be provided that will be visible during operation of the machine.

5.6.3 

5.6.4 

5.6.5 

5.6.6 

5.6.7 Vibration, position, and bearing temperature detectors

5.6.7.1 Radial shaft vibration and axial-position transducers and bearing temperature sensors shall be 

5.6.7.2 
in accordance with API 670.

5.6.7.3 
be per API 670.

5.6.7.4 
with API 670.

5.6.7.5 
accordance with API 670.

5.6.7.6 
with API 670.
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5.7 Piping and appurtenances

5.7.1 General

5.7.1.1 to 
5.7.2 of this part of ISO 10439.

5.7.1.1 

between equipment groupings and off base facilities.

5.7.1.2 

5.7.2 Process piping

5.8 Special tools

6 Inspection, testing, and preparation for shipment

6.1 General

Annex E for the inspector’s checklist.

6.2 Inspection

6.3 Testing

with 6.3.1 and 6.3.2 6.3.3

test shall be given to the witnesses.

6.3.1 Mechanical running test

6.3.1.1 The requirements of 6.3.1.1.1 to 6.3.1.1.12 shall be met before the mechanical running test 
is performed.

6.3.1.1.1 

NOTE Low-pressure mechanical testing can require increased clearance or fewer elements for proper 
heat removal.

6.3.1.1.2 
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seal and bearing housing shall be measured. Oil inlet temperature can be varied for the mechanical test to 

6.3.1.1.3 
operating range during test as agreed.

6.3.1.1.4 

6.3.1.1.5 

6.3.1.1.6 
adjusted as required.

6.3.1.1.7 Facilities shall be installed to prevent the entrance of oil into the process gas section of the 
compressor during the mechanical running test. These facilities shall be in operation throughout the test.

6.3.1.1.8 

of the contract coupling(s).

6.3.1.1.9 

It can be required to ramp thru certain speed ranges to avoid resonant frequencies.

6.3.1.1.10 
maximum continuous speed and run at the maximum continuous speed until bearing metal temperatures 

Figure 4).

speeds at or near blade resonant frequencies are also avoided (see 4.7.5.1).

6.3.1.1.11 The speed shall be increased to trip speed and the equipment shall be run for a minimum of 
15 min.

6.3.1.1.12 
run for 4 h continuous operation.

 

14 © ISO 2015 – All rights reserved

DIN EN ISO 10439-2:2015-05 

Full document details: DIN EN ISO 10439-2:2015-05

http://www.avadocuments.com/doc/din-en-iso-10439-2-2015-05
http://www.avadocuments.com/doc/din-en-iso-10439-2-2015-05


 

ISO 10439-2:2015(E)

Key

A warm up phase

— speed increased multiple increments

B trip speed operation

— 15 min

C maximum continuous speed 4 h test

— operating conditions recorded

D shutdown/ramp down

— transient operation recorded

Figure 4 — Mechanical test

6.3.1.2 6.3.1.2.1 to 6.3.1.2.9 shall be met.

6.3.1.2.1 

6.3.1.2.2 
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6.3.1.2.3 

6.3.1.2.4 

6.3.1.2.5 
be given a mechanical running test in accordance with the requirements of this part of ISO 10439.

6.3.1.2.6 

NOTE 1 Spare cartridge bundle assemblies can result in reduced turnaround time. 

6.3.1.2.7 
with the spare stator vanes.

6.3.1.2.8 The purchaser shall advise additional testing requirements for spare parts.

6.3.1.2.9 Axial compressors with variable stators shall be exercised throughout the entire range of 
movement using the contract linkage and linkage positioner during the mechanical test.

6.3.2 Assembled compressor gas leakage test

6.3.2.1 
6.3.2.2

6.3.2.3.

6.3.2.2 

casing joint leaks are observed.

NOTE Test gas mole weight will approximate or be less than contract gas mole weight. Helium for low mole 

6.3.2.3 

NOTE The requirements of 6.3.2.2 and 6.3.2.3 can necessitate two separate tests.

6.3.3 * Optional tests

shall be agreed prior to the test.
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