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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such/patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to'the WTO principles in the Technig

committee responsible for this document is ISO/TC 118, Compressors and pneumatic tool
equipment, Subcommittee SC 1, Process compressors.

5 first edition, together with ISO 10439-1, ISO 10439-3, and ISO 10439-4, cancels ar
10439:2002.

industries — Axial and centrifugal compressors and expander-compressors:
Part 1: General requirements

Part 2: Non-integraglly. geared centrifugal and axial compressors

Part 3: Integrally’geared centrifugal compressors

Part 4: Expaghder-compressors

enance are

ded for the
e with the

 subject of
Details of
ion and/or

d does not

Conformity
al Barriers

s, machines

d replaces

10439 consists of the following\parts, under the general title Petroleum, petrochemical ¢nd natural
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Introduction

This International Standard is based on the 7th edition of the American Petroleum Institute standard AP1 617.

Further or differing requirements might be needed for individual applications. This International
Standard is not intended to inhibit a supplier from offering, or the purchaser from accepting, alternative
equipment or engineering solutions for the individual application. This can be particularly appropriate
where there is innovative or developing technology. Where an alternative is offered, the supplier should
identify any variations from this part of ISO 10439 and provide details.

An asterisf*Jatthe beginming e paragrapi of a cia FSUbCause 2 T3 2 bion
is required or further information is to be provided by the purchaser. This information is indicateq on
data sheetg or stated in the enquiry or purchase order (see examples in Annex A in this part of 1SO 10439,

[SO 1043943:2015, Annex A, and ISO 10439-4:2015, Annex A).

This Interrjational Standard includes the following annexes:

— Annex|A: Datasheets;

— Annex|B: Vendor (Supplier) data and drawing requirements (VDDRY);
— Annex|C: Centrifugal compressor nomenclature;

— Annex|D: Typical materials;

— Annex|E: Inspector’s checklist;

— Annex|F: Nozzle forces and moments;

— Annex|G: Full load, full pressure, full speed testing;

Annex A fofms a normative part of this part of ISO10439. Annex B to Annex G are for information oply.

In this Int¢rnational Standard, where practical; US Customary units are included in parentheseq for
informatiop.

vi © ISO 2015 - All rights reserved
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Petroleum, petrochemical and natural gas industries —
Axial and centrifugal compressors and expander-

Fessors for
nd natural
Fifugal and
achines do

aged plant

nt and are

S.

PDMpressors

haft-sealing

compressors —

Part 2:
Non-inmtegrally geared centrifugal and axial compressors
1 [Scope

ThigpartofISO10439specifiesminimumrequirementsand givesrecommendationsforaxial compressors,
single-shaft, and integrally geared process centrifugal compressors and. expander-comp
spefial purpose applications that handle gas or process air in the petroleum, petrochemical,
gas|industries. This part of ISO 10439 specifies requirements for non<infegrally geared cent

axigl compressors, in addition to the general requirements specifiedin ISO 10439-1. These m
notfhave gears integral with their casing but can have external gears.

NOTE See ISO 10439-3 for integrally geared process compressors, or APl 672 for pack
ins§rument air compressors.

2 |Normative references

The following documents, in whole or in part,@re normatively referenced in this docume
indispensable for its application. For dated references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referencéd document (including any amendments) applig
[SO[10439-1:2015, Petroleum, petrochemical and natural gas industries — Axial and centrifugal ¢
and|expander-compressors — Part 1: General requirements

[SO[{10438 (all parts), Petroléum, petrochemical and natural gas industries — Lubrication, s
and|control-oil systems and ‘auxiliaries

1SO|5389, Turbocompréssors — Performance test code

API1|670, Machinery, protection systems

ASNE PTC 10~1997, Performance test code on compressors and exhausters

3 |Térms and definitions

For the purposes of this document, the terms and definitions given in ISO 10439-1 and the following apply.

NOTE Certain terms are depicted graphically in Figures 1 to 3.

4

4.1
The

General

Dimensions and units

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

© ISO 2015 - All rights reserved
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4.2 Statutory requirements

The statutory requirements shall be in accordance with ISO 10439-1.

4.3 Unitresponsibility

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

4.4 Basicdesign

4.4.1 Pefformance
N2

-
-
-~

110.3% = 103 % 1.08
— =~ Ceompreszor rated point (Nete 3)

100% = 100 X 1.09

b > Inlzt volume flow capacity

Figure 1 — Centrifugal compressor performance map — Illustration of terms
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@gure 3 — Axial compressor performance map — variable stator vanes

?\

NOT E@ Figure 1 is a typical operating map for a centrifugal compressor. Figures 2 and 3 are typicpl operating
map3 foran axtal COmpressor.

4.4.1.1 The sectional head-capacity characteristic curve shall rise continuously from the rated point to
predicted surge. The compressor, without the use of a bypass, shall be suitable for continuous operation
at any capacity at least 10 % greater than the predicted surge capacity shown in the proposal.

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

4.5 Materials

Materials shall be in accordance with ISO 10439-1:2015, 4.5.

NOTE Refer to Annex D for typical materials.

© IS0 2015 - All rights reserved 3
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4.6 Casings

Casings shall be in accordance with ISO 10439-1:2015, 4.6 and 4.6.1 to 4.6.6 of this part of ISO 10439.

4.6.1 Pressure-containing casings

4.6.1.1 The purchaser should specify the relief valve set pressure. The maximum allowable working
pressure of the casing shall be at least equal to the specified relief valve set pressure.

When a relief valve set pressure is not specified, the maximum allowable working pressure shall be at

least 1259
by the pur

4.6.1.2 C
are permitt

not permitted in other services unless specifically approved by the purchaser. If approved; the supplier s

define the

4.6.1.3 U
(at maximy
of hydroge
by the max

4.6.1.4 EH
half withoy

4.6.1.5 A
with the p1

not be used on the axial joint. “O” rings retained in(grooves machined into the flange facing of an ax

split casing
4.6.1.6 R

head(s) an
materials s

4.6.1.7 S
by the purc

4.6.2 Ca

Casings rej

d cylinder. These devices shall be confined in machined grooves, and they shall be mad|

of the TaximumT Specified aiSCTarge pressure ( gauge). SYStenT protection Siratt be furmis
haser.

psings designed for more than one maximum allowable pressure level (split pressureflevel casi
ed only in process air service with an atmospheric pressure inlet. Split pressure-leyel casings

hysical limits and the maximum allowable working pressure of each section efthe casing.

nless otherwise specified, casings shall be radially split when the parfial pressure of hydrd
m allowable working pressure) exceeds 1 380 kPa gauge (200 psi‘gauge). The partial press
h shall be calculated by multiplying the highest specified molé (volume) per cent of hydro
imum allowable working pressure.

ach axially split casing shall be sufficiently rigid to allewremoval and replacement of its uy
t disturbing rotor-to-casing running clearances and’bearing alignment.

ocess gas) that is tightly maintained by suitable bolting. Gaskets (including string type) 9

joint can be used with purchaser’s apgproval.

adially split casings normally use™“0” rings, gaskets, or other sealing devices between the

uitable for all specified setvice conditions.

pcket-head or spanner-type bolting shall not be used externally unless specifically appra
haser.

King repair,

pairs shall be in accordance with ISO 10439-1:2015, 4.6.2.

4.6.3 Ma

hed

1gs)
are
hall

gen
ure
gen

per

xially split casings shall use a metal-to-metal joint (with a suitable joint compound compatjible

hall
ally

end

le of

ved

terial inspection of pressure containing parts

Casings material inspection of pressure containing parts shall be in accordance with ISO 10439-1:2015, 4.6.3.

4.6.4 Pressure casing connections

Pressure casing connections shall be in accordance with ISO 10439-1:2015, 4.6.4 and 4.6.4.1 to 4.6.4.4 of
this part of ISO 10439.

4.6.4.1 Maininletand outlet connections for radially split machines shall be located in the outer casing,
not in the end heads. On radially split overhung design machines, the process inlet connection can be in
the end head.

© ISO 2015 - All rights reserved
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4.2 Auxiliary connections shall be at least DN 20 (3/4-in nominal pipe size).

NOTE See IS0 10439-1:2015, 4.6.4.1.3 for allowable connection sizes.

4.6.4.3 Threaded connections for pipe sizes DN 20 (NPS 3/4-in) to DN 40 (NPS 1-1/2-in) sizes are
permissible with the approval of the purchaser.

NOTE See ISO 10439-1:2015, 4.6.4.1.3 for allowable connection sizes.

4.6.

4.4 *If specified, connections for borescopic examination shall be supplied in agreed locations.

4.6
The

4.6

4.6
cald

5 Casing support structures

casing support structures shall be in accordance with ISO 10439-1:2015, 4.6.5.
6 External forces and moments

6.1 The compressor shall be designed to withstand external forceS"and moments on ¢
ulated per Annex F. The supplier shall furnish the allowable forces<and moments for eac

tabular form.

4.6
moy

4.6

4.6
(Al

4.6
cony

NOT

4.6
pur

4.6
be

4.6

6.2 Casing and supports shall be designed to have suffiefent strength and rigidity to lin
rement caused by imposing allowable forces and momentsto 50 um (0.002 in).

7 Guide vanes, stators, and stationary internals

7.1 *If specified or required to meet specified operating conditions, adjustable inlet g
[Vs) on centrifugal compressors shall be supplied.

7.2 * If specified or required te(meet specified operating conditions, variable stato

pressors shall be supplied.
E All or some of the stater.blade rows can be adjustable.
7.3 The guide vane-housing shall incorporate an external shell capable of providing

pe of filtered air or dnert gas.

rovided thatwill be visible during operation of the machine.

7.5, VAdditional components to the vane control system in 4.6.7.4 shall be as specified.

ach nozzle
h nozzle in

it coupling

uide vanes

's on axial

hn external

7.4 A vanecontrol system consisting of a positioner with direct driven local position indjicator shall

4.6.

by replaceable permanently sealed rolling element bearings if approved by the purchaser.

I—2 LI | 1 111 h 1 1.1 1 1. XL 1 L h 1) 1
1-6 Guluc vdlICS Slidll DE HMIOUIILEU T T'EpP1lattdDIC DUSIIIIES. VAIIES Cdll DT POSILIOIICU 11 tne hOusmg

4.6.7.7 When inlet guide vanes or variable stators are used for toxic, flammable or explosive process

gas,

the linkage passing through the casing or enclosure shall be sealed to prevent leakage.

4.6.7.8 The inlet guide vanes shall be located sufficiently close to the eye of the impeller to be effective.

4.6.

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

4.6.7.10 When intermediate main suction or discharge process connections are used, the purchaser
shall specify the maximum differential pressure between the connections if intermediate check valves

© ISO 2015 - All rights reserved
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are used. The supplier shall design the intermediate diaphragm between the process connections for the
expected maximum differential including a suitable safety factor as agreed.

4.6.8

4.6.8.1

Internal joints

Internal joints shall be designed to minimize leakage and permit ease of disassembly.

4.6.9 Seal components

Sealcomp
4.6.10 Di

4.6.10.1 D
shall be fur

4.6.10.2 U
manner th{

4.6.10.3 *

NOTE f

4.6.10.4 T
assembly f

4.6.10.5 T
NOTE1

NOTEZ 1

4.7 Rotd
4.7.1 Ge

4.7.1.1 E
number sh
maintenan

471.2 U
furnished 4
that are co

onentsshallbeseparate partsandberenewable orreplaceablein ordertorestore design clearan

[phragms

iaphragms shall be axially split unless otherwise approved by the purchaser. The ‘diaphra
nished with threaded holes for eyebolts or with another means to facilitate,remioval.

it they are lifted as a unit.

If specified, the upper half diaphragms shall be attached to the [ower half diaphragms.

or very large machines, this can have advantages in reducing'the top half casing weight.

br withdrawal from the outer casing and disassemibly for inspection or replacement of parn

he supplier shall advise if a cartridge bundle‘assembly can be provided.
[his option can reduce maintenance time inthe field.

'his feature is not available on all designs.
ting elements
neral

ach assembled~retor shall be clearly marked with a unique identification number.
all be on thé/non-drive end of the shaft or in another accessible area that is not pron
re damage,

pper half diaphragms shall be fastened to the upper half casing or/te each other in sug¢

ces.

bms

h a

he internals of radially split multistage compressors ‘shall be designed with an inner barrel

ts.

This

e to

nless\other shaft protection is approved by the purchaser, renewable components sha

Il be

|

itGnterstage close-clearance points. Sleeves, spacers, or bushings shall be made of matefials

rosion-resistantin the speciried service.

4.7.1.3 Shaftsleeves shall be provided under shaft end seals. Sleeves shall be treated to resist wear and

sealed to p

revent gas leakage between the shaft and sleeve.

4.7.1.4 Shaft sleeves shall be provided under interstage seals. Closed impeller eye seals, which are

stationary,

4.7.2 Sh

do not require replaceable sleeves on the impeller.

afts

4.7.2.1 Shafts for non-through bolt rotors shall be made of one-piece, heat treated steel that is suitably
machined. Shafts that have a finished diameter larger than 200 mm (8 in) shall be forged steel. Shafts that

6
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have a finished diameter of 200 mm (8 in) or less shall be forged steel or hot rolled barstock, providing
such barstock meets all quality and heat treatment criteria established for shaft forgings.

4.7.2.2 When modular (through bolt) rotors are provided the stub-shafts shall meet all quality and heat
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.
Threads shall be formed by rolling. Each tie-bolt shall be tested with a proof load corresponding to at
leadt TTU % of maximum stretch that occurs during assembly or In operation.

4.7
sha
test]

4.7
pied

2.2.2 Ferromagnetic material shall be DC wet magnetic particle inspected. Non-magnef
1 be fluorescent penetrant inspected. These inspections shall be performed subseguent to
and shall not reveal cracks, seams, or laps.

2.3 Proven methods of axial compressor rotor construction shall be offered. This includes
e), disk-on-shaft, or stub shaft using through bolt, disk or drum construction, or other appro

ic material
proof-load

solid (one-
ved means.

4.713 Thrust balancing
4.7
the
pre

al loads on
Indicate the

3.1 Abalance piston, balance line, and porting shall be provided if required to reduce ax
thrust bearings. A separate pressure-tap connection or:¢onnections shall be provided to i
ssure in the balancing chamber; not in the balance line.

4.7
att
bea
sizg

3.2 The balance line, if required, shall be flanged and sized to handle balance piston §
vice the initial design balance piston seal cleéarance without exceeding the load rating o
rings (see 4.9.3.3). If the balance line involves a connection to purchaser’s piping, then the
and locations shall be indicated on the*data sheets.

bas leakage
F the thrust
connection

4.7
ling

3.3 *Ifspecified, a pressure tap ¢onnection shall be supplied in the downstream end of the balance

to allow measurement of differential pressure in the balance line.

NOTE This connection can be'in the compressor supply or in the process piping.

4.7 differential

bala

3.4 *Ifspecified @differential pressure gage or transmitter shall be supplied to monitor
nce line pressure:

4.714 Impellers

Thg impellers shall be in accordance with ISO 10439-1:2015, 4.7.10.

4.715

Axial compressor rotor blading
(=]

4.7.5.1 The blade natural frequencies shall not coincide with any source of excitation from 10 % below
minimum allowable speed to 10 % above maximum continuous speed. If this is not feasible, blading shall
be designed with stress levels low enough to allow unrestricted operation, at any specified operating
speed for the minimum service life defined in ISO 10439-1:2015, 4.4.1.2. This shall be verified by Goodman
diagrams or their equivalent. The supplier shall identify unacceptable speeds. Goodman diagrams for all
blades shall be submitted to the purchaser for review.

NOTE Excitation sources include fundamental and first and second harmonic passing frequencies of rotating

and stationary blades upstream and downstream of each blade row, gas passage splitters, irregularities in vane and
periodicimpulses caused by nozzle segment design at horizontal casing flanges, and the first 10 rotor speed harmonics.

© ISO 2015 - All rights reserved
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4.7.5.2 For each blade row, the supplier shall present bending and torsional blade natural frequencies
under both operating and static conditions by Campbell diagrams or their equivalent.

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

4.7.5.3 *If specified, or if blade natural frequencies are based on theoretical predictions, at least one
blade from each stage shall be verified by ring testing.

4.7.5.4 All blades shall be peened. Peening intensity and media depend upon base material,
compressive layer depth desired and material thickness. The compressive layer induced shall be
checked by using Alnen strip.

4.7.5.5 Axial compressor rotor blading can be attached through axial dovetail, tangential-fir free,
tangential, [or T-slot. Other attachment methods are acceptable if approved by purchaser.

4.8 Dynpmics

Dynamics requirements shall be in accordance with ISO 10439-1:2015.

4.9 Bearings and bearing housings

Bearing and bearing housing requirements shall be in accordance with ISO 10439-1:2015 and 4.9.[l to
4.9.4 of this part of ISO 10439.

4.9.1 Geperal
4.9.1.1 Unless otherwise specified, hydrodynamic radial and thrust bearings shall be provided.

4.9.1.1.1 [*If specified, active magnetic bearings'shall be provided.

NOTE SO 10439-1:2015, Annex E gives application considerations for use of active magnetic bearings.

4.9.1.2 Thrust bearings and radial bearings shall be fitted with bearing-metal temperature sengors
installed infaccordance with API 670:

4.9.1.3 As design criteria, bearing metal temperatures shall not exceed 100 °C (212 °F) at speciffied
operating ¢onditions with &maximum inlet oil temperature of 50 °C (120 °F). Suppliers shall proyide
bearing tethperature alasm/and shutdown limits.

In the event that thieydesign criteria in 4.9.1.3 cannot be met, purchaser and supplier shall agre¢ on
acceptable[bearing-metal temperatures.

4.9.2 Hydrodynamic radial bearings

4.9.2.1 Unless otherwise specified, hydrodynamic bearings shall have flood lubrication. Directed lube
can be used if agreed.

NOTE Directed lube has advantages in power losses, but has small passages with greater potential to plug.
Radial bearings do not normally have significant power losses.

4.9.2.2 Sleeve or pad radial bearings shall be used and shall be split for ease of assembly. The use of
non-split designs requires the purchaser’s approval. The bearings shall be precision bored with steel or
copper alloy backed babbitted replaceable liners, pads, or shells. The bearing design shall not require
removal of the coupling hub to permit replacement of the bearing liners, pads, or shells unless approved
by purchaser.

8 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=a5460b8373ca5be71e7c55bc2dc20fc9

ISO 10439-2:2015(E)

4.9.2.3 *If specified, tilting pad bearings shoes shall be copper-alloy backed.

4.9.2.4 Theremoval ofthe top half of the casing of an axially split machine or the head of a radially split unit
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 Thrust bearings shall be steel-backed, babbitted multiple segments designed for equal thrust
capac1ty in both ax1al dlrectlons and arranged for contlnuous pressurlzed lubrication to each side. Both
- A : carries an

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

4.9)3.2 Hydrodynamicthrustbearingsshallbeselected atnomorethan50% ofthebearingmarjufacturer’s
ultimate load rating. In sizing thrust bearings, consider the following for each specified application:

a) |shaft speed;

b) [temperature of the bearing babbitt;
c) |deflection of the bearing pad;

d) |minimum oil film thickness;

e) |feed rate, viscosity, and supply conditions of(the oil over the specified allowable|oil supply
condition range;

f) |design configuration of the bearing;

g) |babbitt or other bearing surface material alloy and pad material;

h) [turbulence of the oil film;

i) |load changes due to process-changes over the specified operating range.

NOTE See IS0 10439-1:2015, 3.1.60 for a definition of ultimate load rating for hydrodynamic thryst bearings.

4.9{3.3 Thrustbearihgs shall be sized for continuous operation under the mostadverse specified operating
conflitions. Calculations of the thrust forces shall include, but shall not be limited to the followinp factors:

a) |seal maximtm design internal clearances and twice the maximum design internal clearfinces;

b) |pressurized rotor diameter step changes;

c) |stage maximum differential pressures;

d) specified extreme variations in inlet, interstage, and discharge pressures;

e) the maximum thrust force that can be transmitted to the compressor thrust bearing by other
equipment in the train (i.e. couplings, gears, or a motor without a thrust bearing);

f) the maximum thrust force from the sleeve bearing type drive if the motor or generator is
directly connected.

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 Eachpadwithin one side of the thrust bearing, shall be designed and manufactured to tolerances

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 Unless otherwise specified, directed lube thrust bearings shall be used. Flooded lube can be

used if agreed.

NOTE Directed lube has advantages in power losses, but has small passages with greater potential to plug.

4.9.4 Bepring housings

4.9.4.1 Rotor supportsystem parts (bearings, bearing housings, bearing carriers, and bgaring brack
shall be separable from the casing, axially split, non-pressurized (vented to atmosphete), and furnis
with plugged connections for dry air or inert gas purge to any atmospheric labyrinth'seals.

4.9.4.2 Axially split-bearing housings shall have a metal-to-metal split joint whose halves are locate
means of cJlindrical dowels.

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

4.10 Shaft end seals

4.10.1 Shaft end seals shall be in accordance with 1SO410439-1:2015, 4.10 and 4.10.2 to 4.10.4 of
part of [ISO[10439.

NOTE1 Typical cross sections of various shaft seals are given in 1SO 10439-1:2015, Annex C.

NOTE 2  Kquipment covered in this part canbe available with any of the shaft end seal types covere
ISO 10439-1:2015, or additional hybrid typés can be available.

4.10.2 * Pprchaser shall specify the-type of shaft end seal(s) to be provided and all operating condit
including start-up, shutdown and.settling-out conditions.

NOTE Axial compressorsin process air service will generally be supplied with labyrinth shaft end s
Process conmjpressors caniave any type of shaft end seal specified.

4.10.3 Shaft end seals shall be accessible for inspection and replacement without removing the top
of the casing for{an axially split compressor or the heads of a radially split unit. This requirement is
applicable for overhung designs.

ets)
hed

l by

cast

this

d in

ons

pals.

half
not

4.10.4 * If specified for non-cartridge seal types, shaft sleeves under shaft end seals shall be access

ible

for inspection and replacement without removing the top half of the casing for an axially split compressor

or the heads of a radially split unit. This requirement is not applicable for overhung designs.

NOTE This is of benefit for seal types where the wearing component is in close proximity to the sleeve.

Example seal types are labyrinth and carbon ring.

4.11 Integral gearing

Internal gearingis notapplicable for equipment covered in this part. For external gearing, refer to AP1 613.
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4.12 Nameplates and rotation arrows

4.12.1 Nameplates and rotation arrows shall be in accordance with ISO 10439-1:2015, 4.12 and 4.12.2
and 4.12.3 of this part of ISO 10439.

4.12.2 The following data shall be clearly stamped or engraved on the nameplate:
a) supplier’s name;

b) serial number;

c) |size, type, and model;
d) |rated capacity;

e) |rated power;

f) |lateral critical speeds up to and including the next lateral above maximim 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;

1) |trip speed;

m) |hydrostatic test pressure;

n) |maximum sealing pressure.

4.12.3 Rotation arrows shall be cast-in or attached to each major item of rotating equipmentjat a readily
visiple location.

5 |Accessories

5.1 General

Accpssories shall'be in accordance with ISO 10439-1:2015, Clause 5 and 5.2 to 5.8 of this part of ISO 10439.

5.2| Drivers and gearing

Driversamdextermat gearing strattbeimaccordance with 1S6-10439-12615, 51

5.3 Couplings and guards
Couplings and guards shall be in accordance with ISO 10439-1:2015, 5.2.

5.4 Lubrication and sealing systems

Lubrication and sealing systems shall be in accordance with ISO 10439-1:2015, 5.3.

5.5 Mounting plates
Mounting plates shall be in accordance with ISO 10439-1:2015, 5.4.
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5.6 Controls and instrumentation
5.6.1 Controls and instrumentation shall be in accordance with ISO 10439-1:2015, 5.5.

5.6.2 Control systems when supplied, shall be in accordance with ISO 10439-1:2015, 5.5.2 and 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 amap of allowable operating range to permit the design
of control logic to prevent operation in the region of choke (overload) and therefore avoid potentially
dangerous bladestresses:

NOTE Figures 2 and 3 show typical performance maps for axial compressors.

5.6.2.2 When an anti-surge system as described in ISO 10439-1:2015, 5.5.2.2 is furnishedAor an gxial
compressof, the system shall also include overload protection.

5.6.2.3 *|For constant-speed centrifugal compressors, when adjustable inlet guide'vanes are requifed,
the suppligfr shall also furnish a guide-vane positioner capable of supplying a cempatible control signgl as
specified by the purchaser.

NOTE Jee 1ISO 10439-1:2015, 5.5.2.1.

5.6.2.4 Fpr constant-speed axial compressors supplied with adjustable vanes, the supplier shall plso
furnish a vine positioner compatible with the type of control sighal specified by the purchaser. A dirject-
driven local vane position indicator shall be provided that will be visible during operation of the machine.

5.6.3 Insfrumentand control panels, when supplied, shall be in accordance with ISO 10439-1:2015, 5/5.3.
5.6.4 Instrumentation, when supplied, shall be inraccordance with ISO 10439-1:2015, 5.5.4.

5.6.5 Aldrms, shutdowns, and control systeims, when supplied, shall be in accordance with ISO 10439-
1:2015, 5..5.

5.6.6 Electrical systems, when supplied, shall be in accordance with ISO 10439-1:2015, 5.5.6.
5.6.7 Vibration, position; and bearing temperature detectors

5.6.7.1 Radial shaftwibration and axial-position transducers and bearing temperature sensors shall be
supplied, imstalled, and calibrated in accordance with API 670.

5.6.7.2 *|lfspecified, radial shaft vibration and axial position monitors shall be supplied and calibrated
in accordamcewvith API 670

5.6.7.3 * Purchaser shall specify the type of temperature detector to be supplied. Installation shall
be per API 670.

5.6.7.4 * If specified, a bearing temperature monitor shall be supplied and calibrated in accordance
with API 670.

5.6.7.5 * If specified, casing vibration transducers shall be supplied, installed, and calibrated in
accordance with API 670.

5.6.7.6 *If specified, casing vibration monitors shall be supplied, installed and calibrated in accordance
with AP1 670.
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5.7 Piping and appurtenances

5.7.1 General

Piping and appurtenances furnished shall be in accordance with ISO 10439-1:2015, 5.6 and 5.7.1.1 to
5.7.2 of this part of ISO 10439.

5.7.1.1 When a baseplate has been specified, the supplier shall furnish all piping systems, including
mounted appurtenances, located within its confines. The piping shall terminate with flanged connections
at the edge of the baseplate. When soleplates have been specified, the extent of the piping system supplied
by fhe supplier shall be defined by the purchaser. The purchaser will furnish-interconnecfing piping
betyveen equipment groupings and off base facilities.

5.7{1.2 * If specified, a liquid injection manifold shall be supplied. It shall include|a‘thrott]e valve, an
arnjored flow meter, a check valve, a pressure indicator, and a block valve for each-injection p¢int.

5.7{2 Process piping
Profess piping, if furnished, shall be in accordance with [SO 10438-1:2007, 2.4.

5.8| Special tools
Sperial tools shall be in accordance with ISO 10439-1:2015, 57.

6 [Inspection, testing, and preparation for-shipment

6.1l General

Gerleral requirements for inspection, testing and preparation for shipment shall be in accorflance with
[SO|10439-1:2015, 6.1. Also refer to Anniex E for the inspector’s checklist.

6.2| Inspection

Requirements for inspectiofi shall be in accordance with ISO 10439-1:2015, 6.2.

6.3| Testing

In addition to therequirements of ISO 10439-1:2015, 6.3, the compressor(s) shall be tested in accordance
with 6.3.1 and;6:3.2. Optional tests that might be specified are described in 6.3.3. Immedi{ately upon
conppletion.of each witnessed mechanical or performance test, copies of the data recorded|during the
test shallbe given to the witnesses.

6.311 ~“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 The contract shaft seals and bearings shall be used in the machine for the mechanical running test,
except that the atmospheric breakdown bushing(s) on oil seals can be replaced with a test bushing, if required.

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

6.3.1.1.2 O0il viscosity, pressures, and filtration shall be within the range of operating values
recommended in the supplier’s operating instructions for the unit being tested. Oil flow rates to each oil
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seal and bearing housing shall be measured. Oil inlet temperature can be varied for the mechanical test to
match the design oil viscosity.

6.3.1.1.3

* If specified, oil temperatures and supply pressures shall be varied over the allowable
operating range during test as agreed.

6.3.1.1.4 Oil system components downstream of the filters shall meet the cleanliness requirements of

[SO 10438
6.3.1.1.5

6.3.1.1.6
adjusted as

6.3.1.1.7
compresso

6.3.1.1.8
running tes
of the cont

6.3.1.1.9
shall be no

It can be rq

6.3.1.1.10
maximum
and shaft vj

NOTE
speeds at of]

6.3.1.1.11
15 min.

6.3.1.1.12
run for 4 h

14

before any test is started.

All }'m'nfc and connections shall be checked for Hg]’\h’\pcc, and any leaks shall be corrected

All warning, protective, and control devices used during the test shall be che¢ked,
required.

Facilities shall be installed to prevent the entrance of oil into the processigas section of]
I during the mechanical running test. These facilities shall be in operation‘throughout the {

Testing with the contract coupling(s) is preferred. If this is not“practical, the mechar
t shall be performed with coupling(s) or simulators that have overhung moments within 1
ract coupling(s).

The circumferential location of a hydraulically mounted*coupling hub relative to the s
h-permanently marked before starting the test.

quired to ramp thru certain speed ranges to aveid'resonant frequencies.
The equipment shall be operated at speed_ihcrements of approximately 10 % from zero tg

ibrations have stabilized (see Figure 4).

perating equipment at or near ctitical speeds is normally avoided. For axial compressors, o
near blade resonant frequencies are also avoided (see 4.7.5.1).

continuous gperation.

and
the
est.
ical

0 %

haft

the

fontinuous speed and run at the maximum continuous speed until bearing metal temperatiires

ther

The speed shall be increased to trip speed and the equipment shall be run for a minimuin of

The speed shall'be reduced to the maximum continuous speed, and the equipment shalll be
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A |warm up phase

— speed increased multiple increments
— avoid critical speeds, blade frequencies, ett:
B |trip speed operation

— 15 min

C |maximum continuous speed 4 h test

— oil supply variations performed

— operating conditions récorded

D [shutdown/ramp down

— momentary incredse to trip speed

— transient opération recorded

— used as baseline for verification testing

Figure 4 — Mechanical test

6.3. 12— During the mectarnicat Tumming test; the TequiTements of 6-3-1-2.1 t0 6-3-1- 2.9 Sitatt e met.

6.3.1.2.1 During the mechanical running test, the mechanical operation of all equipment being tested
and the operation of the test instrumentation shall be satisfactory. The measured unfiltered vibration
shall not exceed the limits of [SO 10439-1:2015, 4.8.8.8 and shall be recorded throughout the operating
speed range. Any other test acceptance criteria shall be agreed and stated in the test agenda.

6.3.1.2.2 While the equipment is operating at maximum continuous speed, or other speed required
by the test agenda, vibration data shall be acquired to determine amplitudes at frequencies other than
synchronous. This data shall cover a frequency range from 0,25 times to 8 times the maximum continuous
speed. If the amplitude of any discrete, nonsynchronous vibration exceeds 20 % of the allowable vibration
as defined in ISO 10439-1:2015, 4.8.8.8, the purchaser and the supplier shall agree on requirements for
any additional testing and on the equipment’s acceptability.
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6.3.1.2.3 Themechanicalrunningtestshall verify thatlateral critical speeds conform to the requirements
of ISO 10439-1:2015, 4.8.3.

6.3.1.2.4 Shop verification of the unbalanced response analysis shall be performed in accordance with
[SO 10439-1:2015, 4.8.2.

6.3.1.2.5 When spare rotors are supplied to permit concurrent manufacture, each spare rotor shall also
be given a mechanical running test in accordance with the requirements of this part of ISO 10439.

6.3.1.2.6 hen spare-inner barrel assemblies or r‘qrfrir‘]gpc bundle assemblies are cnpplipd’ the spare
rotor shall pe tested with the inner barrel assembly.

NOTE1  §pare cartridge bundle assemblies can result in reduced turnaround time.

NOTE 2  4eeISO 10439-1:2015, 3.1.3 and ISO 10439-1:2015, 3.1.15 for definitions of cartridge bundle asserpbly
and inner barrel assembly.

6.3.1.2.7 |When spare axial blade stator vane assemblies are supplied, the spare rotor shall be tested
with the splare 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 dufing the mechanical test.

6.3.2 Assembled compressor gas leakage test

6.3.2.1 After the mechanical running test is completed, each completely assembled compressor caging
intended for toxic, hazardous, or flammable service’shall be tested as required in 6.3.2.2 and/or, when
specified, 4.3.2.3.

NOTE These tests are intended to verify the'integrity of the casing joint. Some shaft seal designs are nof gas
tight. Therefore, leakage from these sealsistacceptable.

6.3.2.2 The assembled compresser (including end seals) shall be pressurized, with an inert gas, tofthe
maximum fealing pressure or-the maximum seal design pressure, as agreed by the purchaser and|the
supplier; held at no less than'this pressure for a minimum of 30 min and subjected to a soap-bubble fest,
or alternate method, to clieck for gas leaks. The test shall be considered satisfactory when no casinf or
casing joint leaks are obgerved.

NOTE Test gas mele weight will approximate or be less than contract gas mole weight. Helium for low thole
weight contfact gas,and nitrogen or refrigerant gas for high mole weight can be considered.

6.3.2.3 *lIspecified theassembledcompressertwithorwithetwtendsealsinstaled)shallbepressurized

with an inert gas to the maximum specified discharge pressure, held at this pressure for a minimum of
30 min, and subjected to a soap bubble test, or alternate method, to check for gas leaks. The test shall be
considered satisfactory when no casing or casing joint leaks are observed.

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

6.3.3 * Optional tests

The purchaser should specify whether any of the following shop tests shall be performed. Test details
shall be agreed prior to the test.
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6.3.3.1 Factory performance test

6.3.3.1.1 The compressor shall be performance tested in accordance with ASME PTC 10-1997 or
ISO 5389 as specified. A minimum of five points, including surge and overload, shall be taken at the speed
equivalent to normal speed.

NOTE Refer to the applicable test code for general instructions. ASME PTC 10-1997 cannot apply to some low
pressure ratio compressors. Refer to the scope, 1.2.2, of ASME PTC 10-1997 for the selection of the appropriate
test code to be used.

6.3 machines.

6.3)3.1.3 For variable speed machines, head and capacity shall have zero negative)tolerance at the
certified point, and the power at this point shall not exceed 104 % of the supplier predicted ghaft power
valye. This tolerance shall be inclusive of all test tolerances. Surge shall comply withyprovisions of 4.4.1.1.

NOTE Both of the performance test codes referred to have provision for, €alculating inaccyracy based
on ipnstrumentation and procedures. These test inaccuracies are already included in the above tolerance and,
theilefore, are not to be further additive.

6.3{3.1.4 Forvariable-speed compressors, aspeed other than the normal speed can be used, if necessary,
to dchieve the specified conditions, provided that this adjustedispeed meets the criteria gpecified in
1SO[10439-1:2015, 4.8.

6.3{3.1.4.1 Variable speed compressors shall hate)maximum continuous speed irfcreased if
necessary after performance testing to maintain a miinimum 5 % margin over adjusted rpted speed
baspd on test.

When a speed increase is necessary to achieve specified performance, all design margins such as
seppration margins, overspeed margins, maximum continuous margins, etc. shall be maintafned.

NOTE This maintains a 5 % speed margin for future process changes.

6.3{3.1.5 For constant-speed compressors, the capacity shall be as specified in 6.3.3.1.2. Th¢ head shall
be Within the range of 100 % t6:105 % of the normal head. The horsepower, based on measufed head at
cerfified capacity, shall not exceed 107 % of the value at the specified certified point. If the powgr required
at this point exceeds 107-%;,or head exceeds 105 % of the normal head, excess head can be lemoved by
trimming impellers at the-purchaser’s option.

6.3{3.1.6 If hardware modifications are required to meet performance, the performance tg¢st shall be
repgated.

6.313.1.7:>-The performance test shall be conducted using only one contract rotor, unless otherwige specified.

6.3.3-18—*f leCLiﬁtd, pur chaser—shattstate-the-internrediate pressures: Manufacturer—shdll state the
pressure tolerance at each connection.

6.3.3.1.9 Fortrains with multiple compressors, intermediate pressures and individual power tolerances
can be adjusted as agreed. Overall power tolerances shall be as stated in 6.3.3.1.

6.3.3.2 Complete unit test

The scope of this test shall be detailed by the purchaser. Such components as compressors, gears, drivers,
and auxiliaries that make up a complete unit shall be tested together during the mechanical running
test. A separate auxiliary test can be performed. The complete unit test can be performed in place of, or
in addition to, separate tests of individual components.
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6.3.3.2.1
verify the s

* If specified for the complete unit test, torsional vibration measurements shall be made to

upplier’s analysis.

6.3.3.3 Tandem test

Compressor bodies arranged for tandem drive shall be tested as a unit during the mechanical running
test, using the shop driver and oil systems as specified.

6334 G
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10439.

specified, dry gas seals shall be removed for shipment.

Is will be reinstalled in the field or cover plates fabricated if thelcompressor is to be provi
bgen blanket during construction.
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Annex A
(normative)

Datasheets

The datasheets are also available in electronic format via http://standards.iso.org/iso/.
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REVISION 0 1 2 3 4
DATE
BY
CENTRIFUGAL AND AXIAL COMPRESSOR REV/IAPPR
DATA SHEET (APl 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 1 OF 7  REQNNO.
1| APPLICABLE TO: O PROPOSAL O PURCHASE O ASBULT
2|FOR UNIT
3|sSITE SERIAL NO.
4|SERVICE NO. REQUIRED
5|MANUFACTURER DRIVER TYPE (13.1])
6|MODEL DRIVER ITEM NO.
7|APPLIFABTE STANDARD: O U BU
8|INFORMATION TO BE COMPLETED: O BYPURCHASER [0 BYMANUFACTURER /\ MUTUAL AGREEMENT (PRIOR TO PURCHASE)
9 OPERATING CONDITIONS
» ORMAL OTHER CONDITIONS (1-2.1.11)
1l (ALLDATA ON PER UNIT BASIS) (+2.112) A B c D "
»
B|O GRSHANDLED (ALSO SEE PAGE )
“|/\ GhSPROPERTIES (12.114) -
5|/O MpH (108 barA &0C DRY)
5| WEIGHT FLOW, (kg/h) (WET) (DRY)
7 INLET CONDITIONS
18|O PRESSURE (barA)
©|O TEMPERATURE (©)
20| O RELATIVE HUMIDITY %
21l O MOLECULAR WEIGHT
22|00 cpicv (K1) OR (Kavg ) (NOTE )
23|00 CcpMPRESSBILITY (Z1) OR (Zayg ) (NOTE 9
24| NLET vOLUME, (m3/h) (WET / DRY)
25 DJSCHARGE CONDITIONS
26/ O PRESSURE (barA)
27({J TEMPERATURE (©)
28| [0 cprcv (K2) OR (Kave ) (NOTE 1)
29[[] cpMPRESSBILITY (Z;) OR (Zave) (NOTE )
30|[] cpsPOWER REQUIRED (kw)
31/ TRAIN POWER REQUIRED (kw)
32|00 PpWER REQD AT DRIVER INCL. EXT.LOSSES (kw)
33|[] speep (rpm)
34| TPRNDOWN (%)
35|[] PpLYTROPIC HEAD (N-m/kg)
36| ] PpLYTROPIC EFFICIENCY (%)
37|O CERTIFIED POINT
38| ] PERFORMANCE CURVE NUMBER
39 PROCESS CONTROL (1-3.4.2.1)
40 ETHOD O SUCTION THROWTHING O VARIABLE INLET O sPEEDVARIATION O DISCHARGE O COOLED BYPASS
41 FROM (barA) GUIDE VANES FROM % BLOWOFF FROM
42 TO (barA) (2-24.9 TO % TO TO
43 SIGNAL O SQUROE (:34.2.)
44 TYEE O ELECTRONIC O PNEUMATIC O OTHER
45 RANCE MA (barG)
46 S[ART-UP\/"() FROM SETTLING OUT CONDITION O NORMALSUCTION PRESSURE () OTHER:
47|REM ARKS: Note 1IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHALL SUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER
48
49
50
51|
52
53
54
55
56
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REVISION 0 1 2 3 4
DATE
BY
CENTRIFUGAL AND AXIAL COMPRESSOR REV/APPR
DATA SHEET (API 617-8TH Chapter 2) PABENO. ITEM NO.
SI UNITS (bar) PAGE 1 OF 7 REQNNO.
1| APPLICABLE TO: O PROPOSAL O PURCHASE O ASBULT
2[For UNIT
3|sITE SERIAL NO.
4|SERVICE NO.REQUIRED
5|MANUFACTURER DRIVER TYPE (£3.1)
6MODEL DRIVER ITEM NO.

/TAPPLICABLE STANDARD? U Us O O

8|INFORMATION TO BE COMPLETED: O BYPURCHASER [0 BYMANUFACTURER /\ MUTUAL AGREEMENT (PRIOR TO RURCHR SE)
9 OPERATING CONDITIONS (SINGLE-COOLED CONFIGURATION)

0 NORM AL (1-2.112) OTHER CONDITIONS (2.1.11
1 (ALLDATA ON PER UNIT BASIS) Section 1 Section 2 Section 1 Section 2 Section1 |Bection2
»

B|O GASHANDLED (ALSO SEE PAGE )

1u|/\ GASPROPERTIES (+2.114) -

5|/O M¥H (1013 barA & 0T DRY)

6| O WEIGHT FLOW, (kg/h) (WET) (DRY)

7 INLET CONDITIONS

8|QO PRESSURE (barA)

©|O TEMPERATURE (©)

20O RELATIVEHUMIDITY %

21/ O MOLECULAR WEIGHT

22|[] cpicv (K1) OR (Kavg) (NOTE D)

23[[] COMPRESSIBILITY (Z1) OR (Zayg ) (NOTE 9

24[J INLET voLUME, (m3/h) (WET / DRY)

25 DISCHARGE CONDITIONS

26/O PRESSURE (barA)

27({J TEMPERATURE (©)

28|[] cpicv (K2) OR (Kavs ) (NOTE 1)

29[[] COMPRESSIBILITY (Z2) OR (Zavg) (NOTE )

30[[J GASPOWER REQUIRED (kW)

31/ TRAIN POWER REQUIRED (kW)

32|00 POWER REQ'D AT DRIVER INCL. EXT.LOSSES (kw)

33| speep (rpm)

34[{J TURNDOWN (%)

35{[J PoLYTROPIC HEAD (N-m/kg)

36| POLYTROPIC EFFICIENCY (%)

37O CERTIFIED POINT

38|[J PERFORMANCE CURVE YOMBER

39 PROCESS CONTRO# (13/4.2.1)

40 METHOD O ,8USTON THROTTLING O VARIABLE INLET O SPEEDVARIATION O DISCHARGE O cooLeDBYPhSS
41 RROM (barA) GUIDE VANES FROM % BLOWOFF FROM

42 TO (barA) (2249 TO % TO TO

43 SIGNAL O SOURCE (134.2.])

44 TYPE O ELECTRONIC O PNEUMATIC O OTHER

45 RANGE MA (barG)

46| O\BTART-UP () FROM SETTLING OUT CONDITION O NORMAL SUCTION PARTS O OTHER:

47{REM ARKS: Note 1 IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHALL SUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER

48

49

50

514

52

53

54

55

56
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REVISION 0 1 2 3 4
DATE
BY
CENTRIFUGAL AND AXIAL COMPRESSOR REV/APPR
DATA SHEET (API 617-8TH Chapter 2) PABENO. ITEM NO.
SI UNITS (bar) PAGE 1 OF 7  REQNNO.
1|APPLICABLE TO: O PROPOSAL O PURCHASE O ASBULT
2|FOR UNIT
3|SITE SERIAL NO.
4|SERVICE NO. REQUIRED
5|MANUFACTURER DRIVER TYPE (:3.1])
6[MODEL DRIVER ITEM NO.
7|APPLIFABTE STANDARD: O U BU
8|INFORMATION TO BE COMPLETED: O BYPURCHASER [J BYMANUFACTURER /\ MUTUALAGREEMENT (PRIOR TO PURCHASE)
9 OPERATING CONDITIONS (COMPRESSOR WITH TWO SIDESTREAMS)
0 ERUIP.FLNG COND. SHOWN IN DBL-WALLED CELLS CONDITIONS (1-2.112)
1] (ALLDATA ON PER UNIT BASIS) Sectionl Ss1 Section2 ss2 Seetion3
»
B|O GRSHANDLED (ALSO SEE PAGE )
“|/\ GhSPROPERTIES (12.114) ,......
5O 3%/H (1013 barA & 0T DRY)
5| WEIGHT FLOW, (kg/h) (WET) (DRY)
7 INLET CONDITIONS
B8|Q PRESSURE (barA)
QO TEMPERATURE (©)
20| O RELATIVEHUMIDITY %
21l O MOLECULAR WEIGHT
22|[] cpicv (K1) OR (Kavg ) (NOTE )
23|[] CPMPRESSBILITY (Z1)OR (Zays ) (NOTE )
24][] INLET VOLUME, (m3/h) (WET / DRY)
25 DJSCHARGE CONDITIONS
26| QO PRESSURE (barA)
27|[J TEMPERATURE (©)
28| [0 cprcv (K2) OR (Kave ) (NOTE 1)
29[[] cpMPRESSBILITY (Z;) OR (Zave) (NOTE )
30|[] cphsPOWER REQUIRED (kw)
311 [J TRAIN POWER REQUIRED (kw)
32|00 PpWER REQD AT DRIVER INCL. EXT.LOSSES (kw)
33| speeo (rpm)
34| TPRNDOWN (%)
35|[] ppLYTROPIC HEAD (N-m/kg)
36| ] PpLYTROPIC EFFICIENCY (%)
37|O CERTIFIED POINT
38| ] PERFORMANCE CURVE NUMBER
39 PROCESS CONTROL (1-3.4.2.1)
40 ETHOD O SUCTION THRORTENG O VARIABLE INLET O sPEeDVARIATION O DISCHARGE O COOLED BYPASS
41 FROM (barA) GUIDE VANES FROM % BLOWOFF FROM
42 TO (barA) (2-24.9 TO % TO TO
43 SIGNAL O SQUROE (:3.4.2.)
44 TYEE O ELECTRONIC O PNEUMATIC O OTHER
45 RANCE MA (barG)
46| O S[ART-UP\ () FROM SETTLING OUT CONDITION O NORMALSUCTION PARTS O OTHER:
47|REM ARKS:, Note 1IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHALL SUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER
48
49
50
51
52
53
54
55
56
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ISO 10439-2:2015(E)

REVISION 0 1 2 3 4
DATE
BY
CENTRIFUGAL AND AXIAL COMPRESSOR REV/APPR
DATA SHEET (API 617-8TH Chapter 2) PABENO. ITEM NO.
SI UNITS (bar) PAGE 1 OF 7 REQNNO.
1|APPLICABLE TO: O PROPOSAL O PURCHASE O ASBULT
2[For UNIT
3|sITE SERIAL NO.
4|SERVICE NO.REQUIRED
5(MANUFACTURER DRIVER TYPE (£3.1)
6MODEL DRIVER ITEM NO.

/TAPPLICABLE STANDARD? U UOs O O

8|INFORMATION TO BE COMPLETED: O BYPURCHASER [0 BYMANUFACTURER /\ MUTUALAGREEMENT (PRIOR TO RURCHRSE)
9 OPERATING CONDITIONS (COMPRESSOR WITH TWO SIDESTREAMS)

0 EQUIP.FLNG COND. SHOWN IN DBL-WALLED CELLS CONDITIONS (1-2.112)

1 (ALLDATA ON PER UNIT BASIS) Sectionl Ss1 Section2 SS2 Spction3
7]

B[O GASHANDLED (ALSO SEE PAGE )

14|/\ GASPROPERTIES (+2.114) -

5| M¥H (1013 barA &0C DRY)

B[O WEIGHT FLOW, (kg/h) (WET) (DRY)

7 INLET CONDITIONS

B8[O PRESSURE (barA) [ N

B[O TEMPERATURE (©) . O‘

20O RELATIVEHUMIDITY % Q

2f O MOLECULAR WEIGHT )‘

22[[] cpicv (K1) OR (Kavg ) (NOTE D)

23|[[] COMPRESSIBILITY (Z1)OR (Zayg ) (NOTE )

24|[] INLET VOLUME, (m3/h) (WET / DRY)

25 DISCHARGE CONDITIONS

26| QO PRESSURE (barA)

27|[] TEMPERATURE (©)

28[[] cpicv (K2) OR (Kavs ) (NOTE 1)

29[[] COMPRESSIBILITY (Z2) OR (Zavg) (NOTE )

30|[] GASPOWER REQUIRED (kw)

31/ TRAIN POWER REQUIRED (kW)

32|00 POWER REQ'D AT DRIVER INCL. EXT.LOSSES (kW)

33| speep (rpm)

34[{J TURNDOWN (%)

35{[J PoLYTROPIC HEAD (N-m/kg)

36| POLYTROPIC EFFICIENCY (%)

37O CERTIFIED POINT

38|[J PERFORMANCE CURVE YOMBER

39 PROCESS CONTROA (2:3/4.2.1)

40 METHOD O ,SUSTMON THROTTLING O VARIABLE INLET O SPEEDVARIATION O DISCHARGE QO CcooLED BYPpSS
41 RROM (barA) GUIDE VANES FROM % BLOWOFF FROM
42 TO (barA) (2-24.9 TO % TO TO
43 SIGNAL O SOURCE (134.2.9)

44 TYPE O ELECTRONIC O PNEUMATIC O OTHER

45 RANGE MA (barG)

46| O\ BTART-UP (O FROM SETTLING OUT CONDITION O NORMAL SUCTION PARTS O OTHER:

47{REM ARKS: Note L IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHALL SUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER

48

49

50

514

52

53

54

55

56
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1 2 3 4
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE  1b OF 7 REQNNO.
1 OPERATING CONDITIONS
2 NORM AL OTHER CONDITIONS (1-2.11.1)
3 (ALL DATA ON PER UNIT BASIS) (+2.112) B C ) E
4
5/O GASHANDLED (ALSO SEE PAGE )
6|/\ GASPROPERTIES (12.114) -
7(O MPATIOB T AT UCDRYY
8| O WEIGHTFLOW, (kg/h)  (WET) (DRY)
9 INLET CONDITIONS
10|O PRESSURE (barA)
1O TEMPERATURE (€)
2|O RELATIVEHUMIDITY %
B[O MOLECULAR WEIGHT
“|[] cpicv (K1) OR (Kayg ) (NOTE 1)
5|[] chMPRESSBILITY (Z1)OR (Zave ) (NOTE 9
6|1 NLETVOLUME, (m¥h)  (WET/DRY)
7 DJSCHARGE CONDITIONS
B8|QO PRESSURE (barA)
©|[] TEMPERATURE ©)
20{[0 cpicv (ko) OR (Kavs ) (NOTE 1)
21l [] cpMPRESSBILITY (Z5) OR (Zayg) (NOTE 1)
22[[] chsPOWER REQUIRED (kW)
23| TRAIN POWER REQUIRED (kW)
24| PPWER REQ'D AT DRIVER INCL. EXT.LOSSES (kw)
25|[] speeD  (rpm)
26/[] TPRNDOWN (%)
27|00 ppLYTROPIC HEAD (N-m/kg)
28|[] PpLYTROPIC EFFICIENCY (%)
29| O CERTIFIED POINT
30| PERFORMANCE CURVE NUMBER
31|REM ARKS: Note 1 IF GAS ANALYSIS IS GIVEN, MANUFACTURER SHARLSUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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ISO 10439-2:2015(E)

REVISION 0 1 2 3
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 1c OF 7 REQNNO.
1 OPERATING CONDITIONS
2 NORM AL OTHER CONDITIONS (1-2.111)
3 (ALLDATA ON PER UNIT BASIS) (12112) A B c D
4
5/O GASHANDLED (ALSO SEE PAGE )
6|/\ GASPROPERTIES (+2.114) T
7O VTH (103 DA & UC DRY)
8|O WEIGHTFLOW, (kglh)  (WET) (DRY)
9 INLET CONDITIONS
0|QO PRESSURE (barA)
1O TEMPERATURE (T)
2({O RELATIVEHUMIDITY %
B|O MOLECULAR WEIGHT
u|[] cp/cv (K1) OR (Kaye) (NOTED  (NOTE 9
5|[[] COMPRESSBILITY (Z1)OR (Zays ) (NOTED)  (NOTE )
6|[] INLETVOLUME, (m¥h) (WET/DRY)
7 DISCHARGE CONDITIONS
8|QO PRESSURE (barA)
©|[J TEMPERATURE (©)
20{[J cpicv (K2) OR (Kavg ) (NOTE 3
21l [[] COMPRESSIBILITY (Z5) OR (Zavg ) (NOTE 7
22|[[] GASPOWER REQUIRED (kw)
23|[J TRAIN POWER REQUIRED (kW)
24|[J POWER REQ'D AT DRIVER INCL. EXT.LOSSES (kW)
25|[] SPEED (rpm)
26{[] TURNDOWN (%)
27|] POLYTROPIC HEAD (N-m/kg)
28|[] POLYTROPIC EFFICIENCY (%)
29|OQ CERTIFIED POINT
30|[J PERFORMANCE CURVE NUMBER
31/REM ARKS: Note LIF GAS ANALYSIS IS GIVEN, MANUFAGTURER SHALL SUPPLY DATA, OTHERWHISE DATA SHALL BE SUPPLIED BY USER
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
|| 48
49
50
51
52
53
54
55
56
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REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 2 OF 7 REQNNO.
1 OPERATING CONDITIONS (Continued) (1-2.111) (1-3.12) (1-3.13)
2|GASANALYSIS: OTHER CONDITIONS
3lO moLw% NORMAL A B I D E REMARKS:
4 MW
5|AR 28,966
6|OXYGEN 32.000
7INITROGEN 8,010
8|WATER VAPOR 18086
9|CcARBPN MONOXIDE 28010
0|CARBPN DIOXIDE 44010
1|HYDRPGEN SULFIDE 34,076 (+2.2.16)
2|HYDRPGEN 206 (12.2.19)
B|METHRNE 16,042
u|ETHYIENE 28,052
B|ETHALE 30,068
6|PROPJLENE 42,078
7|PROPRNE 44,094
B[-BUTANE 58.120
©[n-BUTANE 58.120
20[-PENTANE 72,146
21fn-PENfANE 72,146
22|HEXAE PLUS
23|CORRPSIVE AGENTS (+2.2.13)
24
25[TOTA
26|AVG.JOL. WT.
27|LOoCA[TION: (1-2.18) NOISEeSPECIFICATIONS: (1-2.19)
28/ O INDOOR O O0ouTDOOR O GRADE @ (RRPPLICABLE TOMACHINE:
29 @ HEATED O UNDER ROOF O MEZZANINE SEE SPECIFICATION
30 @ UNHEATED O PARTIAL SIDES O O APPLICABLE TO NEIGHBORHOOD:
31SITE PATA (1-2.18) SEE SPECIFICATION
32O EJEVATION (m) BAROMETER (bat)  |ACOUSTIC HOUSING: O VYEs O nNo
33|O RRNGEOFAMBENT TEMPS: (. \ APPLICABLE SPECIFICATIONS:
34 DRY BULB WETEULB API1617,7TH CHAPTER 2
35 NPRMAL (©) O VENDOR HAVING UNIT RESPONSIBILITY (+15.54) (118) (+2.13)
36 MJAXIM UM (©)
37 MINIM UM (©) O GOVERNING SPECIFICATION (IF DIFFERENT)
38 ©)
39|unUSPAL conpITIONS: O~Dus? O FUMES
40 O ELEC.AREA CLASS. (:2.114) O NEC O EcC
41O ofHER (12.18) EQUIPMENT
42 CLASS GROUP DIV.
43O cpPPER AND COPPER ALLOYS PROHIBITED (12.2.114) ZONE GROUP TEMP CLASS
44[{COAT|ING: (1-2.2.1.16) CONTROL PANNELS
45{O RPTATING CQMRONENTS CLASS GROUP DIV.
46O S[ATIONARYCOMPONENTS ZONE GROUP TEMP CLASS
47|REM ARKS: INSTRUMENT AND CONTROLS
48 STANDARD (O NEMA () IEC
49 INDOOR OUTDOOR
50 CONTROL ENCLOSURE
51 TERMINAL BOX
52
53
54
55
56
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REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 3 OF 7 REQNNO.

1 CONSTRUCTION FEATURES

2|0 speeDS: O INTERMEDIATE MAIN PROCESS CONNECTIONS (2-2.4.4)
3 MAX.CONT. (pm)  TRIP (rpm) DISCH. PRESSURE: (barG) MAX MIN

4 MAX.TIP SPEEDS: (m/s) @ 100%SPEED INLET PRESSURE: (barG) MAX MIN

5 (m/s)  @MAX.CONT.SPEED [0 cuibE vANES

6/[] LATERAL CRITICAL SPEEDS (DAMPED) O IGVEXTERNAL PURGE (2-24.2)

4 FIRST CRITICAL (rpm) MODE @) ANE CONTROLSYSTEM (2-2.4.3) .

8 SECOND CRITICAL (rpm) MODE NUMBER OF AXIAL BLADE ROWS a

9 THIRD CRITICAL (rpm) MODE NUMBER OF ADJUSTIBLE ROWS ('\'\

b FOURTH CRITICAL (rpm) MODE NO.VANES GUIDE VANE MAT@J

1l O LATERALANALYSIS ADDITIONAL REQUIREMENTS (12.6.2.14) [0 MPELLERS: (1/' T
2| O TRAIN LATERAL ANALYSIS REQUIRED (12.6.2.6) NO. DIAMETERS /

B[O TRAIN TORSIONAL ANALYSIS REQUIRED (1:2.6.6.1) NO.VANESEA. IMPELLER k‘ b"

#|[0 TORSIONAL CRITICAL SPEEDS: TYPE (OPEN,ENCLOSED, ETC) ('\V‘

5 FIRST CRITICAL (rpm) TYPE FABRICATION '\V MATERIAL

b3 SECOND CRITICAL (rpm) MIN. YIELD STRENGTH @a) o
r THIRD CRITICAL (rpm) HARDNESS: (Rc) (BRINN MAX MIN
B FOURTH CRITICAL (rpm) SMALLEST TIP INTE| IDTH (mm) T
©| O LIST OF TRAIN UNDESIRABLE SPEEDS (12.6.14) MAX.MACH.NO.@@’ LLER EYE

20O STABILITY ANALYSIS (12.6.5) MAX. IMPELLER#EAD @ 100%SPD (N-m/kg)

210 vIBRATION: O sHAFT: Q

22 ALLOWABLE TEST LEVEL (um) e} NQIECE O BULTUP

23 (PEAKTO PEAK) MA L

24 NAMEPLATE (2-2.11.2) IMPELLERS  (mm) DIA @ COUPLING  (mm)
25 O USsCUSTOMARY O METRIC R @HAFT END: O TAPERED O CYLNDRICAL |
26|[C] ROTATION, VIEWED FROM DRIVEN END O cw O ccw O SPLINED O INTEGRALFLANGI
27(O MATERIALS INSPECTION REQUIREMENTS (1-4.2.13) $ MIN. YIELD STRENGTH (MPa)

28 O RADIOGRAPHY REQUIRED FOR . g! SHAFT HARDNESS (BNH)(Rc)

29 O ULTRASONIC REQUIRED FOR MAX TORQUE CAPABILITY (N-m)

30 O MAGNETIC PARTICLE REQUIRED FOR zsf 5 [J BALANCE PISTON:

31 O LIQUID PENETRANT REQUIRED FOR MATERIAL AREA (mm2)
32 O LOWTEMPERATURE (22.115.3) ¢ if FIXATION METHOD

33 MIN.DESIGN METAL TEM PERATURE \(c) NORMAL CLEARANCE (mm)

34 AT CONCURRENT PRESSURE + (barG) FLOWWITH NORMAL CLEARANCE (kg/h) T
35 O OTHER TRAIN COM PONENTS(Z%%Q) : FLOWWITH 2x NORMAL CLEARANCE (kg/h) T
36|[] casiNG: O v O PRESS.CONN.BAL LINE DOWNSTREAM (2-2.5.4.3) T
37 M ODEL (' ) [0 SHAFT SLEEVES:

?

38 CASING SPLIT fal AT INTERSTG. CLOSE MATL |
39 MATERIAL O\V CLEARANCE POINTS

40 THICKNESS \J CORR.ALLOW. (mm) AT SHAFT SEALS MATL

41 MAX. ALLOW, %ESS (barG) [O ACCESSIBLE (2-2.83) T
42 arG) HELIUM HYDRO ROTOR

43 BLE TEMPERATURE €) |O DISASSEMBLY AND REASSEMBLY (+26.8.2.11)

44 AER. TEMP. (C) MIN.OPER.TEMP. (€) |O AT SPEED BALANCING (1:268.3)

45 ASING CAPACITY (ma/h) O SEQUENTIALLOW SPEED BAL.PREC. AT SPEED BAL. (+2.6.86)

46 TEM RELIEF VALVE SET PT. (2-23.13) (barG) |O RESIDUAL BALANCE CHECK (1268.7)
dg Q.C.OF INACCESSIBLE WELDS (+2.3.1112) [0 LABYRINTHS:

48{[] DIAPHRAGMS: INTERSTAGE

49 MATERIAL TYPE MATERIAL

50 axiaLLyseut - [ ves O no@-247) BALANCE PISTON

51 DIAPHRAGM MAX.A P (BAR)(kPa): TYPE MATERIAL
52[REMARKS:

53

54

55

56
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REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 4 OF 7 REQNNO.
1 LOW PRESSURE CASING CONSTRUCTION FEATURES (CONTINUED)
2 SHAFT SEALS: O BUFFER GAS CONTROL SYSTEM SCHEMATIC BY VENDOR
3|O SEALTYPE (128.13) O PRESSURIZING GAS FOR SUBATM OSPHERIC SEALS (1+2.8.2.4)
4O SETTLING OUT PRESSURE (:2.8.17) (barG) O EDUCTOR O INJECTION (12.8.2.3)
5/O MIN.SEALING PRESSURE (barG) [J SEALMANUFACTURER
6/O SUPPLEMENTAL DEVICE REQUIRED FOR CONTACT [J LeAKAGE TOPROCESS (Iday/seal)
7 SEALS ((Z2.8.3.4) IYPE BUFFER GAS REQUIRED FOKR:
8|O BlFFER GAS SYSTEM REQUIRED (2-28.15) [0 ARRUN-IN [0 otHeEr
9|O TYPEBUFFER GAS (128.15) [J FLow(PER SEAL):
0 M PRESSURE (12.8.16) (barG) NORM: (kg/h) @ (bar) hp
1] M FLOWRATE (228.16) (kg/h) MAX. (kg/h) @ (bar) -
» [ FLTRATION (:2.8.16) (um) [J BEARING HOUSING CONSTRUCTION: ———
B|O MANIFOLD (+35.14) TYPE (SEPARATE,INTEGRAL) SpiT
#|O METHOD OF CONTROL (12.8.15) MATERIAL
5 AXIAL COMPRESSOR
5 STAGE 1 2 3 4 5 6 7 8 9
7|ROTJR
8| B|ADEMATERIAL
©|[] slabDErROOT TYPE
20({J cprowDTH (mm)
21| opTeErRDIAMETER  (mm)
22| s|ADEHEIGHT (mm)
23| s|ADEQuUANTITY
24[sSTATPR
25| BlADEMATERIAL
26|[] TyPE  (MOVABLE,FIXED,
27 ADJUSTABLE)
28|[] cprDwWIDTH (mm)
29[ B|ADEQUANTITY
30
31 STAGE 10 1 2 13 14 15 16 17 18
32|roTdR
33|[J BlADEMATERIAL
34|0 s|apEROOT TYPE
35|[] cprDwWDTH (mm)
36|[] opTERDIAMETER  (mm)
37|00 B|ADEHEIGHT (mm)
38|[J BlADEQUANTITY
39[sTATPR
40| BJADEMATERIAL
4[] TYPE  (MOVABLE, FIXER/
42 ADJUSTABLEY
43| cprowDTH (M)
44| slADE QuANTIT
45|REM ARKS:
46
47
48
49
50
51
52
53
54
55
56
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REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) JOB NO. ITEM NO.
SI UNITS (bar) PAGE 5 OF 7  REQNNO.
1 CONSTRUCTION FEATURES (CONTINUED)
2|BEARINGS AND BEARING HOUSINGS
3|O MAGNETIC BEARINGS (2-2.7.112)
4|RADIAL THRUST NON-THRUST |THRUST ACTIVE INACTIVE
s|[] tyPe [ rvee
A '_| MANIEACTIIDED '_| MANUIEACTIIDED
7100 LencTH  (mm) [J UNIT LOADING - MAX (bar)
8|0 sHAFTDIA. (mm) [ uniTLoAD-ULT. (bar)
9| [J UNIT LOAD (ACT/ALLOW) (bar) [0 AREA (mm2)
o|[J BASEMATERIAL [0 no.rpADS
1| [] BABBIT THICKNESS (mm) [J PIVOT:CENTER / OFFSET, %
»|[J No.pPADS [J PADBASEMATL
B|[J LOAD: B'TWN/ON PAD O COPPERBACKEDR-273.7)
u|[d PNOT: CTRIOFFSET, % LUBRICATION: O FLOODED O DIRECTED (2-2.7.36
5 PAD MATERIAL O (22722 O THRUST COLLAR: O INTEGRAL O REPLACEABLE
8|[] BEARING SPAN (mm) MATERIAL
7 [0 sizING CRITERIUM (2-2,733)
1B8|BEARING TEMPERATURE DETECTORS (2-3.4.7.3) VIBRATION DETECTORS O SEEATTACHED API-670 DAT] SHEET]
8| O SEEATTACHED API-670 DATASHEET O TYPE [J mopeL
20O THERMOCOUPLES TYPE O MFR
211 O RESISTANCE TEMP DETECTORS O NO.ATEL SHM T BEARING TOTALNO.
22 O RESISTANCE MAT'L O oHMS |O 0SCHMATOR-DETECTORS SUPPLIED BY 7
23 [0 ALARM TEMPERATURE (2-27.13) (©) QMR [ mobeL
24 [J SHUTDOWN TEMPERATURE (2-2.7.13) (©) MONITOR SUPPLIED BY (2-34.7.2)
25 O PROVISION FOR LOCAL DISCONNECT (+2.7.4.6) O LOCATION ENCLOSURE
26/ O LOCATION-JOURNAL BRG O MFR. [J mopEL -
27 NO. EA PAD EVERY OTH PAD PER BRG [0 scaLErGE O ALARM O sete (um)
28 OTHER - O SHTDWN: DME@ (um) O TIMEDELAY SEC
29| O LOCATION-THRUST BRG O CASING VIBRATION TRANSDUCERS (2-34.7.5) 1T
30 NO.  EAPAD EVERY OTH PAD PER BRG O CASING VIBRATION MONITORS (2-3.4.7.6)
31 OTHER = AXIAL POSITION DETECTOR: O SEEATTACH.API-670
32 NO. (INACT) EA PAD EVERY OTH PAD PER BRG DATA SHEET
33 OTHER - - o O TYPE [J mopEL
34/ O LOCAL DISCONNECTION (12.7.4.6) @ MFR O NO.REQUIRED
35/ O MONITOR SUPPLIED BY (2-3.4.7.4) O OSCILLATOR-DEM ODULATOR SUPPLIED BY
36 O LOCATION BNCLOSURE O MFR [J mopEL
37 O MFR. [J mopeL O MONITOR SUPPLIED BY (2-34.7.2)
38 [J scaLErGE O AArRM [ sET@ (©) O LOCATION ENCLOSURE
39 O SHTDWN dGeye ) O TIMEDELAY SEC O MFR. [ mobEL
40 - _ [0 scaLERGE O ALARM O sete (um)
41|KEY PHASOR REQUJRED O sHtown: [ seTe@ (um) O TMEDELAY | sEc
42O COMPRESE@R O GEARHS. O GEARLS. ,...... T
43|CASING CONNECTIONS (1-2.3.2.2)
a4 [0 AnNS/ASME
45| CONNECTION (B16.1;B16.5; [[] FACING QO ORIENTATION |§| FLANGED O MATING FLG O cas
46 B16.42;B16.47 [[] BORE OR & GASKET VELJCITY
A7 series A, B; STUDDED BY VENDOR (m/s)
Al LSO 0051 2. 2 . .’1.’1.1 i o 2 o 1o ) AY
49 OTHER
50| INLET
51| DISCHARGE
52
53
54
55| O BOROSCOPIC INSPECTION PORTS (2-2.3.2.4)
56

© ISO 2015 - All rights reserved

29


https://standardsiso.com/api/?name=a5460b8373ca5be71e7c55bc2dc20fc9

ISO 10439-2:2015(E)

30

REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) PAGEENO. ITEM NO.
SI UNITS (bar) PAGE 6 OF 7 REQNNO.
1|0 oTHER CONNECTIONS
2|SERVICE: NO. SIZE TYPE NO. SIZE TYPE
3 LUBE-OIL INLET PRESSURE
4 LUBE OIL OUTLET TEMPERATURE
5 SEAL-OIL INLET SOLVENT INJECTION
6 SEAL-OIL OUTLET PURGE FOR:
7 S -
8 SEAL GAS OUTLET BTWN BRG & SEAL
9 cpsSING DRAINS BTWN SEAL & GAS
0 STAGE DRAINS
1O INDIVIDUAL STAGE DRAINS REQUIRED (+2.3.2.17)
2|O VALVED &BLINDED
B|O VALVED &BLINDED & MANIFOLD
u LUBRICATION AND SEALING SYSTEMS (1-2.10) (1-3.5.12)
5|O SEEATTACHED API6M DATASHEET
6| O SfPARATE O COMBINED (2-2.10.)
7|O INTEGRAL OIL RESERVOIR (:3.3.2.1)
18|O O TYPE (2-2102)
© ACCESSORIES
20|/COUP|LING AND GUARDS (3.2)
21 NOTE:[SEE ROTATING ELEMENTS - SHAFT ENDS
22| O SEEATTACHED API-671DATA SHEET O KEYLESSHYDRAULIC O KEYED O FPANGED O OTHER
23| COUPING FURNISHED BY MOUNTED BY
24| MANUFACTURER TYPE MODEL
25| COUPING GUARD FURNISHED BY:
26 TYPE: O FULLY ENCLOSED O SEMIOPEN O OTHER
27|COUP|LING DETAILS
28(J wjpxoop. (mm) | O RLYSAND RING GAUGES (+3.25) O LAPPING TOOL
29[ HpB WeIGHT (kg) |LUBRIEATION REQUIREMENTS:
30[ ] SPACER LENGTH (mm), O NON-LUBE O CONT.OILLUBE O OTHER
310 sPACER WEIGHT (Ko QUANTITY PER HUB (kg) or (L/min)
32|MOUNTING PLATES (1-3.3)
33| O BASEPLATES FURNISHED BY (133.2.1) O SOLEPLATES FURNISHED BY (:3.33.])
34[O CPMPRESSOR ONLY O DRIVER Q. GEAR [ THickNESS (mm)
35O ofHER O SUBSOLE PLATES REQUIRED (1:3.3.3.13)
36| O NPNSKID DECKING (1:3.3.2.4) O SLOPED DECK (13.3.24.) O EXTENT OF PIPING (2-35.1])
37| /\ LRVELING PADS OR TARGETS (1:3.3.2.6) [0 STAINLESS STEEL SHIM THICKNESS (mm)
38[ /A CPLUMN MOUNTING (:3.3.25) O COMPRESSOR
39| O syB-SOLE PLATES REQUIRED (13 3R.40)
20| STAINLESS STEEL SHIM THICKNESS (mm) O COUNTER BORE ANCHOR BOLT HOLES (+3.3.3.12)
41O MJACHINED MOUNTING PAZS REGUIRED (13.3.2.9)
42| ANTI-JURGE SYSTEM (13.4.2Q), FURNISHED BY (O PURCHASER ] suppLER
43lO [] ANTISURGE VALVE O SIZING ONLY
44 PRESSURE UPSTREAM: (barG) ~ DOWNSTREAM A P (barG)
45 [ arPvaLvE STROKE TIME OPEN - CLOSE (sec)
46]/O [ REERGULATION VALVE Q SIZING ONLY REM ARKS:
4710 [ @BLeWOFF VALVE O SIZINGONLY
(O O =
2O O rPrPING
50/O [0 FLOWELEMENT
510 O onad
2|0 O o
s3(O [ o
s4|O O o
5|0 O o
s6|O [ o
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REVISION 0 1 2 3 4
DATE
CENTRIFUGAL AND AXIAL COMPRESSOR
DATA SHEET (API 617-8TH Chapter 2) PABENO. ITEM NO.
SI UNITS (bar) PAGE 7 OF 7 REQNNO.

1 UTILITIES

2|O UTILITY CONDITIONS: MANUALS

3 STEAM: DRIVERS O DRAFT MANUAL FOR REVIEW (15.35.12)

4 INLET MIN (barG) (©) O TECHNICALDATA MANUAL (15.35.4)

5 NORM (barG) (©) MISCELLANEOUS:

6 MAX (barG) (©) [J RECOMMENDED STRAIGHT RUN OF PIPE DIAMETERS

7 EXFTAUST VN pEucy; 2] BEFORESUCTION 1

8 NORM (barG) (©) O COMPRESSOR TO BE SUITABLE FOR FIELD RUN-IN ON AIR 1&3

9 MAX (barG) (©) O PROVISION FOR LIQUID INJECTION (12.110) Q\

0 ELECTRICITY: O INJECTION MANIFOLD (2-35.12) (]/

1 DRIVERS CONTROL SHUTDOWN [Q VENDOR'S REVIEW & COMMENTS ON PURCHASE&?T;.

r VOLTAGE CONTROL SYSTEMSS (+:34.1) /

B HERTZ O SHOP FITUP OF VENDOR PROCESS PIPIN%%.S.]J)

“ PHASE O WELDING HARDNESS TESTING (}4.2.1@

15|/O REDUCED VOLTAGE START (13.16) N\

6| /\ NUMBER OF STARTS (:2.6.7.6.4) O INSPECT CLEANLINESS (142 @

7 INSTRUMENT AIR: O DESIGN AUDIT (15.14)

8 MAXPRESS (barG)  MIN PRESS (barG) QO BALANCEPISTON AP (15382:5)

©|SHOP INSPECTION AND TESTS: (1-4.14) O PROVIDE TAILEND @ DULES (15.33.2)

20| O (SEE INSPECTOR'S CHECKLIST) REQD WIT/OBV |VENDOR'S REP ENTATIVE SHALL (1-2.113)

21| HYDROSTATIC (+4.3.2) @ O OBSERVI EPARTING

22|IMPELLER OVERSPEED (14.3.3) @ O CHECKAMGNEMENT AT TEMPERATURE

23|MECHANICAL RUN (14.3.6) (2-4.3.0) @ O BE P&SENT AT INITIAL ALIGNMENT

24O CONTRACT COUPLING O IDLING ADAPTOR(S) O vas: (kg)

25O CONTRACT PROBES O SHOP PROBES ] @om PR. GEAR DRIVER Bas
26| O PURCHASER VIB. EQUIPMENT (2-4.3.1110) XV ROTORS:  COMPR. DRIVER GEaA
27|VARY LUBE & SEAL OIL PRESSURES $ COMPRESSOR UPPER CASE

28| AND TEMPERATURES (14.3.6.15) O . s;, MAX.FOR MAINTENANCE (IDENTIFY)

29| POLAR FORM VIB DATA (1+4.36.12) O TOTAL SHIPPING WEIGHT

30| TAPE RECORD VIB DATA (14.36.13) Q\'O

31 SHAFT END SEAL INSP (1:4.36.2.2) O [0 sPACE REQUIREMENTS: (mm)

32|GASLEAK TEST AT DISCH PRESS (2-4.3.2.3) N C\)% COMPLETE UNIT: L w H
33| O POST TEST INTERNAL INSP (1:4.385) C)\\ -
34 O BEFORE GASLEAKAGE TEST . SPECIAL TOOL PACKAGING

35 O AFTER GASLEAKAGE TEST : O METAL STORAGE CONTAINER

36|INTERMEDIATE HEAD/PRESSURE TOL 16) O O OTHER:

37|PERFORMANCE TEST (GAS) (AIR) O PAINTING:

38| COMPLETE UNIT TEST (2-4.3.3.@ B O O MANUFACTURER'S STD.

39| TANDEM TEST (2-4.33.3) O O OTHER

40|GEAR TEST (2-4.3.34) O SHIPMENT: (4.4)

41 HELIUM LEAK TES 2) O O DOMESTIC O EXPORT O EXPORTBOXING REQ'D
42| SOUND LEVEL 383) (SURVEY ONLY) O O OUTDOOR STORAGE MORE THAN 6 MONTHS (14.4.9 ONTH
43| AUX.EQUIP EST (+4.384) O SPARE ROTOR ASSEMBLY PACKAGE (14.4.3.10)

44|FuLL L EED/PRESS TEST (14.38.6) O O HORIZONTAL STORAGE O VERTICAL STORAGE
45|HYD COUPLING INSP (1-4.3.8.7) @] O METALSTORAGE CONTAINER

4(3%?'EPARTS TEST (14.3.88) O O N2PURGE ~ QOTHER:
a>| PECTOR'S CHECKLIST COMPLIANCE (14.16) O

48J/GAS SEAL TEST VENDOR SHOP (1:4.3.5) (@)

49| ADDITIONAL INSPECTION (1-4.2.12) O

50|REM ARKS:

51

52

53

54

55

56
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Annex B
(informative)

Vendor (Supplier) data and drawing requirements (VDDR)

B.1 VDDR forcentrifugal and axial compressors
The vendof (supplier) data and drawing requirements (VDDR) for centrifugal and axial compressors
are also ayailable in electronic format via http://standards.iso.org/iso/. The text for details of|the

description is given in B.2.

32 © IS0 2015 - All rights reserved
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1) Supplier certified dimensional outline drawing and list of connections, including the following:
i) the size, rating, and location of all customer connections;
ii) approximate overall and handling weights;
iii) overall dimensions and maintenance and dismantling clearances;
iv) shaft centreline height;

v) dimensions of base plate (if furnished) for train or skid mounted package, complete with
diameters number and locations of holt holes and thicknesses of sections thrm]gh which the

bdllts shall pass;

vi) grpunding details;
vii) forces and moments allowed for suction and discharge nozzles;
viii)ceptre of gravity and lifting points;
ix) shpft end separation and alignment data;
x) direction of rotation;
xi) winterization, tropicalization, and/or noise attenuation detailsjwhen required;
xii) skptches to show lifting of assembled machine and majorieomponents and auxiliaries.
2) cross-gectional drawings and part numbers of major equipment;
3) rotor gssembly drawings and part numbers;
4) thrusttbearing assembly drawings and part numbers;
5) journal-bearing assembly drawings and billjof materials;
6) coupling assembly drawing and bill of inaterials;
7) lube-o]l schematic and bill of material including the following:
i) oilflows, temperatures, and pressure at each point;
ii) coptrol alarm shutdewhn settings for pressure and temperature;
iii) total heatloads;
iv) ut]lity requiréments including electrical, water, air, and steam;

v) pipe, vdlve, and orifice sizes;

vi) ingtrumentation, safety devices, control schemes, and wiring diagrams.

8) lube-oil arrangement drawing and list of connections;
9) lube-oil component drawings and data, including the following:
i) pumps and drivers;
ii) coolers, filter, and reservoir;
iii) instrumentation.
10) seal system schematic and bill of material, including the following:

i) flows oil or gas, temperatures, and pressures at each point;

36 © IS0 2015 - All rights reserved
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ii) control, alarm, and shutdown settings for pressure, and temperatures;
iii) total heatload for coolers, if required;

iv) utility requirements including electrical, water, air, and steam;

v) pipe, valve, and orifice sizes;

vi) instrumentation, safety devises, control schemes, and wiring diagrams;

vii) filtration requirements;

viii) height of overhead tank above centreline of machine.

11)[seal system arrangement drawing and list of connections;

12)|seal system components drawing and data, including the following:

i) pumps and drivers;

ii) coolers, filter, and reservoirs;

iii) instrumentation.

13)|seal assembly drawing and part numbers;

14)|electrical and instrumentation arrangement drawing.and list of connections:
i) vibration warning and shutdown limits;

ii) bearing temperature warning and shutdown limits;

iii) lube-oil temperature warning and shutdown limits;

iv) lube-oil pressure warning and shutdown limits;

v) lube-oil level warning and shutdown limits;

vi) machine discharge pressure and temperature warning and shutdown limits;
vii) seal, pressure, temperature, flow warning, and shutdown limits.
15)|electrical and instfumentation arrangement drawing and list of connections;
16)[buffer gas system schematic and bill of material;

17)|buffer gas'system schematic and bill of material;

18)|buffer gas system component drawings and data, including the following:

i} control devices;

ii) pressure and filtration requirements.
19) data sheets provided with proposal as-built;
20) predicted noise level, sound pressure, and sound power level;
21) metallurgy of major componentsidentified with ASTM, AISI, ASME, or SAE numbers stated in proposal;
22) lateral analysis report when specified shall also include a stability analysis;
23) torsional analysis report;

24) vibration analysis conducted on machines thatrequire disassembly after balancing to allow machine
assembly. The supplier shall also provide historic unbalance data for the machine size and type;
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25) performance data and curves, sufficient performance data to enable the purchaser to properly
design a control system, and surge prevention;

26) dimensions taken from each impeller before and after overspeed testing shall be submitted for review;
27) mechanical running test report to include the following:
i) unfiltered vibration;

ii) plots showing synchronous vibration and phase angle, filtered and unfiltered;

iii) when QpP(‘ifiP(] data shall be furnished in pn]ar form:
iv) wlen specified, tape recordings shall be made of all real time vibration data;
v) elgctrical and mechanical runout at each probe.

Immediately upon completion of each witnessed mechanical or performance test, copiésof the logjand
data recorgled during the test shall be given to the witnesses.

28) coupling selection and rating;
29) list of $pare parts recommended for start-up and normal maintenance’purposes;
30) list of the special tools furnished for maintenance;

31) the supplier shall provide the purchaser with instructions necessary to preserve the integrity of the
storagp preparation after the equipment arrives at the job site and before start-up.

32) a descfription of any special weather protection required for start-up, operation, and periofl of
idlenegs under the site conditions specified on the data sheets;

33) a complete list of utility requirements: quantity, filtration, and supply pressure of the following
i) ste¢am;
ii) water;
iii) elgctricity;
iv) aif;
V) gaF;
vi) lube oil and seal0il (quantity and supply pressure);
vii) hept loads;

viii) power ratings and operating power requirements for auxiliary drivers.

34_ a list f yviachinac cimilar+0 thao nranacad machinac that havuao hoon tnctallad and anaorating 114 der
T A2 TopooTer eI TC Ottt Trorv oo e e rrrotorre ot ror o ot ot
| I 4 | o

conditions analogous to those specified in the inquiry;

35) any start-up, shutdown, or operating restrictions required to protect the integrity of the equipment,
including any unacceptable speeds due to natural frequencies;

36) a list of any components that can be construed as being of alternative design, requiring
purchaser’s acceptance;

37) a summary of the materials of construction for the compressor, including hardness for materials
exposed to H3S;

38) the maximum seal gas rates (injection or eduction) and rated or expected inner seal-oil leakage
rates, if applicable;
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When self-acting dry gas seals are supplied, expected seal gas consumption, minimum seal gas supply
flow, and primary vent flow should be given at maximum sealing pressure and at conditions over the

ope

39)

rating envelope of the machine.

when interstage coolers are furnished, the supplier shall provide the following:
i) drawing showing cooling system details;

ii) data for purchasers heat and material balances;

iii) details of provisions for separating and withdrawing condensate;

40)

Thd
41)

42)
43)

Det

44)

45)

46)

47)

48)

iv) supplier’s recommendations regarding provision for support and piping expansion:

drawings, details, and descriptions of the operations of instrumentation and contrpls, as
makes, materials, and type of auxiliary equipment;

supplier shall also include a complete description of the alarm and shutdown facilities to b

the minimum length of straight pipe required for proper flow characteristics at the inlet
side inlet connection;

maximum and minimum allowable seal pressure for each compressor;

a statement of the manufacturers capability regarding testing (including performance
the compressor and any other specified items on the train;

hils of each optional test specified shall be included.

performance curves shall be submitted for each section (between purchasers proce
of each casing as well as an overall curve far the train. All curves submitted prior t
performance testing shall be marked “predicted”;

Any set of curves resulting from a test'shall be marked “tested”;

If a performance test is specified, the supplier shall provide test data and curves when {
been completed. The surge points shall be shown on the performance curves;

for compressors that have & back-to-back impeller arrangement, the supplier shall furn
showingthe expectedloadingontheactive orinactive side ofthe thrustbearingversusanyc
of differential pressures across the low pressure and high pressure sections of the casing;

the supplier shall ‘supply balance piston leakage based on design clearances and tw
clearances for‘the rated conditions;

if specified, the supplier shall supply curves of balance piston line differential press
thrustloead;

the Supplier shall provide production and delivery schedules;

well as the

e provided.

and at any

testing) of

5s nozzles)

b complete

he test has

sh a curve
bmbination

rice design

ure versus

49) the supplier shall submit detailed procedures, including acceptance criteria for the mechanical

50)

running test and all optional tests, at least six weeks prior to the first running test;

the supplier shall submit progress reports;

51) all information required for the proper installation of the equipment shall be compiled in a manual

that shall be issued no later than the time of final certified drawings;

52) amanual containing all required operating and maintenance instructions shall be supplied not later

than two weeks after all specified test shall have been successfully completed;

© ISO 2015 - All rights reserved
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53) the supplier shall provide a “technical data manual within 30 days of completion” of shop testing

40

includi

ng the following:

i) necessary certification of materials;

ii) pu

rchase specification for all items on the bill of materials;

iii) test data to verify requirements of specifications have been met;

iv) heat treat records;

V) results of qn;\]i'rv test and inspections;

vi) mg
vii) fin

The sy
reques

bchanical running test data log;

al assembly maintenance and running clearances.

t, for at least five years.

pplier is also required to keep this data available for examination by the purchaser upon
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Centrifugal compressor nomenclature

Annex C
(informative)

ISO 10439-2:2015(E)
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A\
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217
Key
1 |bearing housing 10 shearring 19 impeller-eye labyrinth 28 diffuser pagsage
2 | thrust shims 11 end head 20 shaftsleeve 29 breather/vent
3 | thrustbase ring 12 main process 21 diaphragm labyrinth 30 bearing hofise
connections
4 | thtust collar 13 casing 22 balance piston 31 radial-vibration probe
5  thrustcollar locknuts 14 inner barrel 23 balance piston labyrinth32 coupling guard
6  axial-position probes 15 diaphragm 24 labyrinth seal 33 coupling locknut
7  end cover 16 return channel 25 impeller 34 coupling hub
8  thrust-bearing carrier17 crossover 26 journal-bearing housing 35 journal-bearing shoes
9  thrust-bearing shoes 18 end seal 27 case drains 36 journal-bearing carrier
NOTE Some compressors use bolted-head construction.

Figure C.1 — Centrifugal compressor nomenclature
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Annex D
(informative)

Typical materials

The materials listed in this annex are considered equivalent as far as suitability for service. This does

not imply

material r4

standards.

FrIore—trr

so.org/iso/.

TXxoCcery <
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that thav ara avactly aqiiiualont Thora can ha cignificant Aiffaorancnc 1n tacting 2and n—h r
ey—are eHvareRtt—raere HEH+H A—teStHgahRe—eine

equirements. The list of typical materials is also available in electronic format via, http://

42
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